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បុព្វកថ 

            កមពុជ សថិតេនកនុងចំេ ម្របេទស សីុែដលងយរងេ្រគះបំផុតេ យ រករែ្រប្របួលធតុ កស។ 
មុខសញញ េ្រគះថន ក់ កសធតុ  នេពលបចចុបបននេនះ និងករែ្រប្របួល កសធតុកនុងរយៈេពលយូរអែង្វង គឺ
ជចំេ ទដ៏ធំស្រមប់បរ ិ ថ ន និងករអភិវឌ េន្របេទសកមពុជ។ ករផ្ល ស់ប្តូរធតុ កស និង្រពឹត្តិករណ៍ 

កសធតុ ហួស្របមណ ្រតូវបនពយករណ៍ថនឹងេកើនេឡើង ែដលបងក េទជេ្រគះទឹកជំនន់ េ្រគះ ងំសងួត 
ខយល់ពយុះ ករេកើនេឡើងនូវករសិករចិរលិដីេនតំបន់េឆនរ រលកកេម្ត  និងជមងឺតមក ត់ និងសត្វចៃ្រង តតបតកន់
ែតធងន់ធងរេទៗ។ ករេកើនេឡើងកំេ សីតុណ្ហ ភព កំេណើ នកមពស់ ទឹកសមុ្រទ និងករែ្រប្របួលរបបទឹកេភ្ល ង
បងកជ និភ័យធងន់ធងរដល់វស័ិយកសិកមម និងជលផល និងជីវភពរស់េនរបស់្របជពលរដ្ឋ មជនបទ ែដល 
បចចុបបននកំពុងសថិត កនុងភពងយរងេ្រគះ្រ ប់។  
 េ្រគះទឹកជំនន់ឆន ំ២០១១ កន្លងេទបនបងកផលប៉ះពល់្របជពលរដ្ឋ៣៥៤២១៧្រគួ រ កនុងេនះមនជង 
១.៧ ននក់ ែដលរស់េនកនុង១៨េខត្ត្រកុង  និងខតបង់ទឹក្របក់អស់្របមណ៥២១ នេទ៦២៤ ន ដុ ្ល រ 

េមរកិ។ ខយល់ពយុះេកត កនុងឆន ំ២០០៩ បនបងកករខូចខតកនុង១៤េខត្ត កនុងចំេ ម២៤េខត្ត្រកុង 
(្របែហល ១៨០០០០នក់ បនទទួលរងផលប៉ះពល់និងខតបង់េលើវស័ិយេសដ្ឋកិចច្របេទសជតិអស់១៣២ ន
ដុ ្ល រ េមរកិ។  
 អនគតកលខងមុខសីតុណ្ហ ភព និងអ្រ រហួំតជមធយមបនពយករណ៍ថ នឹងេកើតេឡើង និងរបប
ទឹកេភ្ល ងនឹងរងករែ្រប្របួលកន់ែតធងន់ធងរែថមេទៀត។ ផលប៉ះពល់ទំងអស់េនះនឹងកន់ែតេកើនេឡើង នូវភព 
ញឹកញប់ និងធងន់ធងរេទៗ។  

របបទឹកេភ្ល ងេន មរដូវកលនឹងមនករែ្រប្របួលគួរឲយកត់សមគ ល់។ ករយល់ដឹង អំពី និភ័យ និង
ភពងយរងេ្រគះៃន កសធតុេនកមពុជ បនេកើតេឡើងខ្ល ំងផងែដរ រយៈេពលបុ៉នម នឆន ំ ចុងេ្រកយេនះ 
េហើយមនករេរៀបចំករ យតៃម្លភពងយរងេ្រគះ និងផលប៉ះពល់ែដលទក់ទិននឹង កសធតុែផ្អក មវទិយ

្រស្តកន់ែតសីុជេ្រមេ្រកមរបយករណ៍របស់ ជរ ្ឋ ភិបលកមពុជចំនួនពីរ េ យកមមវធីិសកមមភពជតិបន ុ ំ 
នឹងករែ្រប្របួល កសធតុ (NAPA) និងករសិក េផ ងៗមួយចំនួនេទៀត។ សកមមភពទំងេនះបន យតៃម្ល
ភពងយរងេ្រគះនិងករបន ុ  ំ(V&A) នឹង កសធតុ កនុងវស័ិយេផ ងៗេនថន ក់េ្រកមជតិ និងទូទំង្របេទស។ 

ភពងយរងេ្រគះចំេពះមុខសញញ េ្រគះថន ក់េ យ រ កសធតុនេពលបចចុបបនន និងករែ្រប្របួល
កសធតុ គឺប ្ត លមកពីភព្របឈមនឹងភយន្ត យ (exposure) (េ្រគះទឹកជំនន់ េ្រគះ ងំសងួត ខយល់ពយុះ 

និងេ្រគះមហន្ត យពក់ព័នធេផ ងៗេទៀត) ក្រមិតភពឆប់រងផលប៉ះពល់ (sensitivity) េ យ រករែ្រប្របួល
កសធតុរបស់មនុស  និង្របព័នធេអកូឡូសីុធមមជតិ  និងសមតថភពែដល្របជជន ចនឹងបន ុ  ំ (adaptive 

capacity) នឹងករែ្រប្របួល កសធតុ ករផ្ល ស់ប្តូរដ៏គំហុកភ្ល មៗទំងេនះបន។ មករ យតៃម្លបន 
ឲយដឹងថសមតថភពបន ុ ៃំន“្របព័នធ”េទនឹងសមព ធ/ផលប៉ះពី កសធតុបចចុបបនន គឺ ្រស័យេទេលើក្រមិតជីវភព
រស់េន និង ថ នភពេសដ្ឋកិចច និងសងគម។ តំបន់ែដលមនរបយដង់សីុេត្របជជនរស់េនកន់ែតខពស់ 
(ឧទហរណ៍ ទី្រកុងភនំេពញ េខត្តក ្ត ល េខត្តៃ្រពែវង េខត្ត ្វ យេរៀង និងេខត្តកំពង់ចម) គឺកន់ែតមនភពឆប់
រងផលប៉ះពល់េ យ រករែ្រប្របួល កសធតុ។ ភពងយរងេ្រគះេកើនេឡើងជមួយសមតថភពបន ុ ំ
េនមនក្រមិត ែដលមនជទូេទេពញៃផទ្របេទស។ ភស្តុ ងេនទូទំងកមពុជ បនឲយដឹងថជទូេទ្របជពលរដ្ឋ 
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្រកី្រក ជនបទមនដីធ្លីអចលន្រទពយ និងធនធនស្រមប់ផលិតកមមមនក្រមិតែដលប៉ះពល់ដល់សមថភពរបស់េគ 
េដើមបីេ ះ្រ យផលប៉ះពល់េ យ របតុភូតរនធត់ របស់ កសធតុរយៈេពលខ្លីក៏ដូចជេដើមបីេធ្វើករបន ុ នឹំង
ករែ្រប្របួលរយៈេពលែវង។  

េទះបីជមនកររកីចេ្រមើនកនុងករ យតៃម្ល និងករពយករណ៍ផលប៉ះពល់ពីករែ្រប្របួល កសធតុ 
ករសិក ពីភពងយរងេ្រគះ និង ករបន ុ សំ្រមប់កមពុជក៏េ យ ក៏ករផ្តល់ករយល់ដឹងអំពី ភពងយរងេ្រគះ
នបចចុបបនន និងករេឆ្លើយតបដ៏ចំបច់េដើមបីេធ្វើករបន ុ  ំ េនែតមិនទន់្រគប់្រគន់ េនេឡើយដែដល។ ជពិេសស 
ស្រមប់ថន ក់េ្រកមជតិ (េខត្ត ្រសុក ឃំុ និងភូមិ)។ េ យ រផលប៉ះពល់ និងភពងយរងេ្រគះពីករែ្រប្របួល

កសធតុ មនភពខុសគន ខ្ល ំង មទី ំងភូមិ ្រស្ត ករយល់ដឹងពីថន ក់េ្រកមជតិ មន រៈសំខន់
ចំបច់បំផុតស្រមប់ករក ងភពធន់នឹង កសធតុ។  

ករ យតៃម្លេនថន ក់េខត្តបនបង្ហ ញថកនុងេខត្តេគលេ  និងរ ងេខត្តេគលេ ទំង៤ មនភពខុសគន  
ខ្ល ំងេន មទី ំងភូមិ ្រស្តេផ ងៗនូវក្រមិតៃនភពងយរងេ្រគះពីករែ្រប្របួល កសធតុ និងករផ្ល ស់ប្តូរ
ធតុ កស។ េខត្តេគលេ ទំង៤បង្ហ ញឲយេឃើញថេហ ្ឋ រចនសមព័នធ និងករអភិវឌ ធនធនមនុស  េន
េខ យ ដូចជ្របក់ចំណូលទប និងវសិមភពខពស់ ខ្វះទឹក ្អ ត និងអនម័យ  មនផ្លូវលំេ្រចើន ែដលពំុមន 
លទធភព្រកលេកសូ៊ និងជនបទមនអគគិសនីតូបនីយកមមតិចតួច និងសំណង់េគហ ្ឋ នមនភពងយរងេ្រគះ។  

ក ្ត ទំងេនះបនកំណត់ពីសមតថភពបន ុ រំបស់ពួកគត់ ែដលមនក្រមិត្រសេដៀងគន េ្រចើន។ េហតុេនះ 
ភពខុសគន ៃនសមតថភព និងក្រមិតៃនភពងយរងេ្រគះរ ងេខត្តនិងេខត្ត ចប ្ត លមកពី លកខខណ្ឌ េអកូឡូ
សីុ ថ នភពដីធី្ល និងភូមិ ្រស្តែដលមនអំេ យផលៃនធនធន និងរបយដង់សីុេត្របជជន។ មុខសញញ
េ្រគះថន ក់ កសធតុ ជក ្ត កំណត់ក្រមិតៃនភពឆប់រងផលប៉ះពល់ (sensitivity) និងភយន្ត យ (exposure)
ៃនមុខសញញ េ្រគះថន ក់ធមមជតិផងែដរ។  
 េសចក្តី្រតូវករេធ្វើឲយ្របេសើរេឡើងនូវករបន ុ នឹំងករែ្រប្របួល កសធតុភគេ្រចើនមន្រសេដៀងគន ជ 
មួយត្រមូវករកនុងករអភិវឌ ន៍សងគមមនុស េនកមពុជ។ មយ៉ងវញិេទៀត ករេ ះ្រ យករខ្វះចេន្ល ះ្របេ ង
កនុងករ បន ុ ំ មរយ:វធិនករអន្ត គមន៍បន ុ នឹំងជួយេធ្វើឲយកិចចខិតខំ្របឹងែ្របងអភិវឌ ន៍កន់ែតមន្របសិទធភព 
ែថមេទៀត។  

មិនែតបុ៉េ ្ណ ះ ្របសិនេបើេយើងមិនបនេធ្វើករបន ុ ឲំយបន្រតឹម្រតូវ និងទន់េពលេវ េទ ករែ្រប្របួល
កសធតុ ចេធ្វើឲយេយើងមិន ចសេ្រមចបនេឡើយ មេគលេ អភិវឌ ន៍សហស វតយរក៍មពុជ (CMDGs) 

រមួទំងេគលេ ព្រងឹងសមភពេយនឌ័រផងែដរ។ ដ៏ ប េយើង្រ យបញ្ហ វសិមភពេយនឌ័របន ្រស្តីនឹង
ឈប់រងេ្រគះេ យ រផលប៉ះពល់ពីករែ្រប្របួល កសធតុ។ ក ្ត ទំងេនះទមទរឲយេយើងចត់វធិនករ
បន ុ នឹំងករែ្រប្របួល កសធតុែដលចំបច់េ ះ្រ យបញ្ហ វសិមភពេយនឌ័រ។   

ករេឆ្លើយតបេយនឌ័រ មន រៈសំខន់ ស់ចំេពះយុទធ ្រស្តបន ុ នឹំងករែ្រប្របួល កសធតុ 
ែដលមនករគិតគួដល់្រស្តីកន់ែតេ្រចើនេឡើង។ ករប្រញជ បេយនឌ័រ និងករគិតគូពីេយនឌ័រ គឺជសនូលៃនករ 
បន ុ នឹំងករែ្រប្របួល កសធតុ និងករអភិវឌ សងគមមនុស េនកមពុជ។ ជែផនកៃនកិចចខិតខំ្របឹងែ្របងប្រញជ ប 
េយនឌ័ររបស់ ជរ ្ឋ ភិបលកមពុជ ្រកសួងបរ ិ ថ ន និង្រកសួងកសិកមម រកុខ ្របមញ់ និងេន ទ បនអនុវត្ត 
ែផនករសកមមភពប្រញជ បេយនឌ័រ េ យមនករេប្តជញ ចិត្តធនេលើតុលយភពេយនឌ័រ កនុងករេរៀប ចំបុគគលិក 
និងធនថកមមវធីិអភិវឌ ន៍ និងករអភិរក ៃន្រកសួង គឺករេឆ្លើយតបេទនឹងត្រមូវករេយនឌ័រ។ េហតុេនះ យុទធ 

្រស្តអភិវឌ ន៍ និងយុទធ ្រស្តបន ុ នឹំង កសធតុ ្រតូវករេធ្វើសមហរណកមម។ េហើយ ទិភពរយៈេពល



Synthesis Report on Vulnerability and Adaptation Assessment                                                    x                                                                                 Hatfield 
 

ខ្លីដ៏ខពស់បំផុត គឺករេធ្វើឲយ្របេសើរេឡើងនូវ ្របព័នធព័ត៌មន ជល ្រស្ត និងឧតុនិយម ស្រមប់ករអភិវឌ  ៃន 
េហ ្ឋ រចនសមព័នធ  ករពរទប់ទល់នឹងេ្រគះទឹកជំនន់ (េពល ទំនប់ និង្រប យេ ះទឹក) កនុងតំបន់ងយរង 
េ្រគះទឹកជំនន់ ករបេងកើត ទីទួលសុវតថភព និងែផនករេឆ្លើយតបករសេ្រងគ ះបនទ ន់ ស្រមប់ករកត់បនថយ 

និភ័យៃនេ្រគះមហន្ត យ ករ្រគប់្រគងទឹក និងដី ្របកបេ យចីរភព កនុងតំបន់ងយរងេ្រគះេ យ រ 
េ្រគះ ងំសងួត ករ ្ត រនិតិសមបទ និងករព្រងីក េហ ្ឋ រចនសមព័នធេ្រ ច្រសព និងភពឆ្ល ស់ គន ៃនពូជដំ ំ 
និង្រប្រកតីទិន ំដុះដំ ំ េនែតជយុទធ ្រស្តស្រមប់ករបន ុ ដ៏ំេពញនិយម េនប ្ត  េខត្ត េគលេ ទំង 
បួន។ កនុងរយៈេពល ខី្ល និងមធយម យុទធ ្រស្តទំងេនះ ចអនុវត្តបន យ៉ងទូលំទូ យផងែដល ចំេពះ េខត្ត 
េផ ងៗេទៀត។ េលើសពីេនះ បញ្ហ េចទចំេពះករអភិវឌ  និងករបន ុ ទូំេទ ្រតូវេ ះ្រ យ មរយៈ វធិនករ 
យូរអែង្វង ករករពរវស័ិយសំខន់ៗ ។  

គេ្រមងយុទធ ្រស្តស្រមប់ភពធន់នឹង កសធតុ (SPCR) ច «បក្រ យ» អត្តសញញ ណបន ុ ំ 
(adaptation signature) មវស័ិយ នឹងករែ្រប្របួល កសធតុ បេងកើតេឡើងេ យករសិក េនះ ស្រមប់កំណត់ 
ត្រមូវករបន ុ នឹំង កសធតុជក់ែស្តង មទី ំងភូមិ ្រស្តនីមួយៗ (តំបន់ដូចគន  ស្រមប់ករ យ តៃម្លភព 
ងយរងេ្រគះេ យគេ្រមងSPCRកន់ែតជក់ ក់បែនថមេទៀត)។ េនះគឺជករគំ្រទែដលបនរពឹំងទុក ពីករ 
អភិវឌ  និងករអនុវត្ត គេ្រមងវនិិេយគបន ុ នំន។ េសចក្តី្រតូវករបន ុ  ំ និង ទិភព ៃនជេ្រមើស និងបេចចក 
េទស បន ុ  ំនឹងបនមកពីករវភិគ យតៃម្លលំអិត អំពីភពងយរងេ្រគះេន មទីកែន្លង។ ទិភព និង េសចក្តី 
្រតូវករបន ុ  ំ ែដលបនកំណត់ នឹងឆ្លុះបញច ំងពីផលប៉ះពល់ពី និភ័យ កសធតុេន មមូល ្ឋ ន និង 
េលើភពងយរងេ្រគះរបស់ ្របព័នធ(ករេ្របើ្របស់ដី និងករែ្រប្របួល គ្រមបៃ្រពេឈើ) ្រពមទំងកររពឹំងទុក អំពី 
ករែ្រប្របួលយ៉ងឆប់រហ័ស កនុងភពឆប់រងផលប៉ះពល់ និងសមតថភពបន ុ រំបស់្របព័នធេអកូឡូសីុ  និងមនុស  
ដូចបនេធ្វើករវភិគ ភពងយរងេ្រគះកនុងតំបន់ភូមិ ្រស្តជក់ ក់។                                      
 កនុងនម្រកសួងបរ ិ ថ ន និង្រកសួងធនធនទឹក និងឧតុនិយម េយើខញុំ សូមេឆ្ល តឱកសេនះ  សែម្តងនូវករ
ដឹងគុណដ៏្រជលេ្រជ និងដ៏េ ម ះ ដល់អនកពក់ព័នធទំងអស់ែដលបនរមួសហករ និងគំ្រទេពញទំហឹង កនុងករ
េរៀបចំបេងកើតរបយករណ៍ស្តីពីជល ្រស្ត និងឧតុនិយមេនះ។ ជពិេសសសូមែថ្លងអំណរគុណដល់មូលនិធិ 
វនិិេយគ កសធតុ (CIF) ែដលបនគំ្រទគេ្រមងករេរៀបចំយុទធ ្រស្តកមមវធីិ កលបងស្រមប់ភពធន់នឹង 

កសធតុ (PPCR) ដំ ក់កលទី១/គេ្រមយុទធ ្រស្តកមមវធីិស្រមប់ភពធន់នឹង កសធតុ (SPCR)
ដំ ក់កលទី២ មរយៈធនគរពិភពេ ក និងធនគរអភិវឌ ន៍ សីុ។ សូមែថ្លងអំណរគុណដល់្រកសួង-

ថ ប័នពក់ព័នធ ៃដគូអភិវឌ ន៍ សងគមសីុវលិ វស័ិយឯកជននិងវទិយ ថ នអប់រចំំេពះកររមួចំែណកកនុងករបេងកើត
ផលិតផល ចំេណះដឹងដ៏មនតៃម្លេនះ។ េយើងខញុំទនទឹងរង់ចំេធ្វើករងរព្រងឹងព័ត៌មនជល ្រស្ត និងឧតុនិយម
េនកមពុជ ជ មួយៃដគូរ សំេ រមួចំែណកយ៉ងសកមមកនុងករកត់បនថយភព្រកី្រកនិងទទួលបនកំេណើ នេសដ្ឋកិចច
សងគម្របកប េ យចីរភព ដូចែដលបនកំណត់កនុងេគលេ អភិវឌ ន៍សហសវតយរថ៍មី និងករអភិវឌ ៃបតង 
េនកនុង្របេទសកមពុជ េ្រកមករដឹកនំដ៏ឈ្ល សៃវ និង្របកបេ យគតិបណ្ឌិ ត របស់សេម្តចអគគម េសនបតី 
េតេជ ហ៊ុន ែសន នយករដ្ឋម្រន្តី ៃន្រពះ ជ ច្រកកមពុជ។  

 
 
 
 
 

ឯកឩត្តម បណ្ឌិ ត មុ៉ក ម៉េរត៉  
េទសរដ្ឋម្រនី្ត រដ្ឋម្រន្តីកសួងបរ ិ ថ ន  
និងជ្របធនគណៈកមម ធិករជតិ្រគប់្រគងករែ្រប្របួល សធតុ
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េសចក្តីែថ្លងអំណរគុណ 
 

របយករណ៍េនះ ្រតូវបនេរៀបចំេឡើងកនុង្រកបខណ្ឌ  ៃនគេ្រមងករេរៀបចំយុទធ ្រស្តកមមវធីិ      
កលបងស្រមប់ភពធន់នឹង កសធតុ (PPCR) ដំ ក់កលទី១ កនុងសមសភពទី៤ ស្តីពីករ

ក ងែផនករបន ុ នឹំងករែ្រប្របួល កសធតុែផ្អកេលើវទិយ ្រស្ត និងសមសភពទី៥ ស្តីពីករ
ផ ព្វផ យេលើកកមពស់ករយល់ដឹងេ្រកមកិចចសហ្របតិបត្តិករយ៉ងជិតសនិទពី្រគប់ភគីទំងអស់។
 ្រកុមករងរគេ្រមង PPCR ដំ ក់កលទី១    សូមែថ្លងអំណរគុណយ៉ង្រជលេ្រជចំេពះករ 
រមួចំែណករបស់ឥស រជន្រគប់របូ ្រកសួង- ថ ប័នពក់ព័នធ សងគមសីុវលិ និងវស័ិយឯកជនទំងអស់ 

ែដលបនជួយេ្រជមែ្រជងេរៀបចំបេងកើត និងពិនិតយែកស្រមួលឲយរបយករណ៍េនះមនមូល ្ឋ នរងឹមំ។
 េយើងខញុំសូមដឹងគុណយ៉ង្រជលេ្រជ ចំេពះករគំ្រទ និងករែណនំដ៏ឧត្តុងឧត្តមភ របស់ឯកឧត្តម 
បណ្ឌិ ត មុ៉ក ម៉េរត៉ េទសរដ្ឋម្រនី្ត រដ្ឋម្រន្តី្រកសួងបរ ិ ថ ន និងជ្របធនគណៈកមម ធិករជតិ្រគប់្រគង
ករែ្រប្របួល សធតុ ឯកឧត្តម និងេ កជំទវ  ជសមជិក សមជិក ៃនគណៈកមម ធិករជតិ្រគប់្រគង
ករែ្រប្របួល កសធតុទំងអស់ និងឯកឧត្តម ធឹក េ្រគ នវុ ថ  រដ្ឋេលខធិករ ្រកសួងបរ ិ ថ ន និងជ
្របធនស្រមបស្រមួលគេ្រមង PPCR ដំ ក់កលទី១។ កនុងឱកសេនះផងែដរ េយើងខញុំសូមសែម្តង
នូវករដឹងគុណយ៉ង្រជលេ្រជចំេពះឯកឧត្តម ចយ មិត្ត ្របតិភូ ជរ ្ឋ ភិបលកមពុជ ទទួលបនទុក
ជអគគនយក ៃនអគគនយ ្ឋ នរដ្ឋបលករពរ និងអភិរក ធមមជតិ ្រកសួងបរ ិ ថ ន ែដលែតងែតលះបង់
កម្ល ំងកយចិត្ត និង្របជញ កនុងគំ្រទដល់ដំេណើ ករអនុវត្តគេ្រមង PPCR េ យសហករជមួយអនក
ពក់ព័នធទំងអស់។   
 េយើងខញុំសួមែថ្លងអំណរគុណ្រជលេ្រជដល់អនករមួចំែណកទំងអស់ ជពិេសស ម្រន្តី ជករ ម
្រកសួង- ថ ប័នរ ្ឋ ភិបលពី្រកសួងបរ ិ ថ ន ្រកសួងែផនករ ្រកសួងកសិកមមរកុខ ្របមញ់ និងេន ទ 
្រកសួងម ៃផទ     ្រកសួងធនធនទឹក និងឧតុនិយម ្រកសួងអភិវឌ ន៍ជនបទ ្រកសួង ធរណករ និង
ដឹកជញជូ ន និងគណៈកមម ធិករជតិ្រគប់្រគងេ្រគះមហន្ត យ (NCDM) ។  
 សូមែថ្លងអំណរគុណដ៏្រជលេ្រជចំេពះ េ កបណ្ឌិ ត ទិន ពន្លក អគគនយករង ៃនអគគនយ ្ឋ ន
រដ្ឋបលករពរ និងអភិរក ធមមជតិ ្រកសួងបរ ិ ថ ន និងេ ក សំុ ធី ្របធននយក ្ឋ នែ្រប្របួល   

កសធតុ ៃនអគគនយ ្ឋ នរដ្ឋបលករពរ និងអភិរក ធមមជតិ ្រកសួងបរ ិ ថ ន និងសហករ ីែដលបន
ផ្តល់ករែណនំដ៏មនតៃម្ល។ េយើងខញុំសូមែថ្លងអំណរគុណផងែដរ និង យតៃម្លខពស់ចំេពះករគំ្រទ និងកិចច
សហករ របស់បុគគលិក ៃនគេ្រមងករេរៀបចំយុទធ ្រស្តកមមវធីិ កលបងស្រមប់ភពធន់នឹង កស
ធតុ (PPCR) ដំ ក់កលទី១ ទំងអស់ និងទី្របឹក រមួករងរ េ ក Sammuel G. Wedderburn ែផនក
អភិវឌ ន៍ជនបទ្របកបេ យចីរភព ែផនកបរ ិ ថ ន សងគម សីុបូព៌ (EASER), ធនគរពិភពេ ក ្របចំ
ទី្រកុង ៉សីុនេ ន D.C. េ ក គង់ មននីច័នទ ម្រនី្តអភិវឌ ន៍ជនបទ ៃនធនគរពិភពេ ក្របចំេនកមពុជ 
កញញ  Khamlar Phonsavat អនកឯកេទសែផនកករែ្រប្របួល កសធតុ និងេ ក េ ក្រសី ម្រន្តីជន់ខពស់ 
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ៃន្រកុមធនគរពិភពេ ក ែដលបនផ្តល់ករែណនំ និងត្រមង់ទិសដ៏មន រៈ្របេយជន៍កនុងលកខខណ្ឌ
ករងរ និងករពិនិតយែកស្រមួលរបយករណ៍េនះ។   

េយើងខញុំក៏សូមែថ្លងអំណរគុណជូនចំេពះេ ក Peter Brimble នយករង និងេសដ្ឋកិចច វទូិជន់ខពស់ 
ៃនធនគរអភិវឌ ន៍ សីុ េនកមពុជ   េ ក បណ្ឌិ ត Ancha Srinivasan ្របធន្រកុមបេចចកេទស ៃនករ
ែ្រប្របួល កសធតុធនគរអភិវឌ ន៏ សីុ េនទី្រកុងម៉នីល ្របេទសហ្វីលីពីន និងេ ក ែហម ចន់ធូ 
ម្រន្តីគេ្រមងជន់ខពស់ និ ស ្ឋ នេបសកមមធនគរអភិវឌ ន៍ សីុ ្របចំកមពុជ ែដលបនជួយកំណត់
អត្តសញញ ណ ស្រមប់ទំនក់ទំនងរ ងគេ្រមង PPCR ដំ ក់កលទី១  និងគេ្រមង SPCR ករគំ្រទ 
និងកិចចសហករបនជួយដល់ករេរៀបចំបេងកើតសកមមភពជេ្រចើនលំអិតពិ ្ត រកនុងរបយករណ៍េនះ។  

េយើងខញុំសូម យតៃម្លខពស់ចំេពះប ្ត អនកចូលរមួកនុង្រពឹត្តិករណ៍ពក់ព័នធជមួយគេ្រមងជបន្ត
បនទ ប់ដូចជ៖  

 សិកខ ពិេ្រគះេយបល់ ស្តីពីគេ្រមងករេរៀបចំយុទធ ្រស្តកមមវធីិ កលបងស្រមប់ភពធន់
នឹង កសធតុ (PPCR) េនស ្ឋ គរ ន់េវ ជធនីភនំេពញៃថងទី២៣-២៤ ែខេម  ឆន ំ២០១២  

 សមជិក ៃន្រកុមករងរបេចចកេទសែ្រប្របួល កសធតុ ែដលបនអេញជ ើញចូលរមួសិកខ
បេចចកេទសសមសភពទី៤ និងទី៥ េនៃថងទី២ ែខឧសភ ឆន ំ២០១២ េនស ្ឋ គរ 
កំបូឌីយ៉  ជធនីភនំេពញ 

 សិកខ មប ្ត េខត្តេគលេ េនេខត្តបត់ដំបង ៃ្រពែវង  កំពង់ធំ និងសទឹងែ្រតង កនុងែខ
មិថុន និងកកក  ឆន ំ២០១២ និង 

 សិកខ ពក់ក ្ត លគេ្រមងេនៃថងទី២១–២២ ែខសី  ឆន ំ២០១២ េនស ្ឋ គរហីុម៉ ៉រ ី
ជធនីភនំេពញ។  

ករចូលរមួមកពី្រកសួង ថ ប័នពក់ព័នធ ជញ ធរែដនដី និងមនទីរជំនញេខត្ត្រកុង មវស័ិយនន 
សងគមសីុវលិ និងវស័ិយឯកជន បនរមួចំែណកេធ្វើឲយ្រកុមករងរគេ្រមងកន់ែតយល់ដឹង ពីសកមមភព
ែដលកំពុងដំេណើ ករ និងេសចក្តី្រតូវករក ងសមតថភពែផនកករែ្រប្របួល កសធតុ េន្របេទស
កមពុជ។  

 

 
គេ្រមងករេរៀបចំយុទធ ្រស្តកមមវធីិ កលបងស្រមប់ភពធន់នឹង 

កសធតុ (PPCR) ដំ ក់កលទី១ ៃន្រកសួងបរ ិ ថ ន  
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ខ្លឹម រសេងខប្របតិបត្តិ 
 

 

របយករណ៍សរបុលទធផល យតៃម្លភពងយរងេ្រគះ និងករបន ុ សំ្រមប់វស័ិយសំខន់ៗ
្រពមទំងអនុ សន៍អំពីយុទធ ្រស្ត  និង្របតិបត្តិករេរៀបចំេឡើងេ្រកមជំនួយសហ្របតិបត្តិករហិរញញបប
ទនបេចចកេទសកនុងករក ងែផនករបន ុ នឹំងករែ្រប្របួល កសធតុែផ្អកេលើវទិយ ្រស្តនិងផ ព្វ
ផ យេលើកកមពល់យល់ដឹង មរយៈជំនួយសហ្របតិបត្តិករហិរញញបបទនបេចចកេទសរបស់មូលនិធិវនិិ
េយគ កសធតុ (CIF) េ យ្រកុហុ៊ន Hatfield Consultants Partnership ស្រមប់្រកសួងបរ ិ ថ ន
កមពុជ។ េគលេ សំខន់បំផុតៃនរបយករណ៍េនះគឺផ្តល់ករ យតៃម្លែផ្អកេលើភស្តុ ងវទិយ ្រស្តៃន
ភពងយរងេ្រគះ ែដលពក់ព័នធនឹង កសធតុ និងេដើមបីផ្តល់ជអនុ សន៍េដើមបីេលើកមពស់ករបន ុ ំ
និងករផ្ល ស់ប្តូរធតុ កស និងករែ្រប្របួល កសធតុេលើវស័ិយសំខន់ដូចជៈ កសិកមម ធនធនទឹក 
និងេហ ្ឋ រចនសមព័នធកនុងេខត្តងយរងេ្រគះបំផុតទំងបួន៖ បត់ដំបង កំពង់ធំ ៃ្រពែវង និងសទឹងែ្រតង។  
 

ករពិនិតយសិក ឯក រ ពីភពងយរងេ្រគះនិងករបន ុ  ំ

 

របយករណ៍េនះេរៀបចំេឡើងេ យបនសិក េលើឯក រមន្រ ប់ជេ្រចើនទក់ទិននឹងភព
ងយរងេ្រគះ កសធតុ និងករបន ុ  ំ ៃន«្របព័នធ» ពិេសស ដូចជ (្រគួ រ ភូមិ ឃំុ ្រសុក និងេខត្ត) 
និងវស័ិសំខន់ៗ (េពលគឺជីវភពរស់េនែដលមនទំនក់ទំនងនឹងវស័ិយសំខន់ៗ)។ ឯក រៃនករបន ុ  ំ
និងភពងយរងេ្រគះែដល ចរកបនេ យពិេ្រគះេយបល់ជមួយ្រកសួង ថ ប័ន ជរ ្ឋ ភិបលកមពុជ 
(េនថន ក់េខត្ត និងេនថន ក់ជតិ) កនុងករកំណត់ចរកិលកខណៈភពងយរងេ្រគះ និងែស្វងរកករេឆ្លើយតប
បន ុ សំ្រមប់វស័ិយ ទិភពនីមួយៗ និង មេខត្តេគលេ ។  

ករេឆ្លើយតបបន ុ េំន មេខត្ត្រតូវបង្ហ ញកនុងទ្រមង់ (អត្តសញញ ណបន ុ /ំadaptation signature)
ែដលជជំ នៃនសកមមភពបន ុ ំ មេពលេវ បន្តបនទ ប់ចប់ពីរយៈេពលខ្លី  មធយម និងែវង េដើមបី
េឆ្លើយតប និភ័យ កសធតុនេពលបចចុបបនន និងអនគត។  

ករសិក ក៏បនេធ្វើករប៉ន់្របមណទូលំទូ យផងែដរនូវចំ យស្រមប់ករបន ុ  ំ េនកមពុជ 
េ យែផ្អកេលើករប៉ន់្របមណៃនអងគករអន្តរជតិ។ មនកររកីចេ្រមើនបុ៉នម នឆន ំចុងេ្រកយេនះ អំពីករ
យល់ដឹងអំពីកមពុជ   និភ័យ កសធតុេនកមពុជ និងភពងយរងេ្រគះែដលពក់ព័នធ ជមួយករ
េរៀបចំ មលកខណៈវទិយ ្រស្តៃនករ យតៃម្លភពងយរងេ្រគះ និងផលប៉ះពល់េ យ រករ
ែ្រប្របួល កសធតុេលើេសដ្ឋកិច្ដ និងសងគមទូលំទូ យេ្រកមរបយករណ៍ជតិទំងពីរ របស់         
ជរ ្ឋ ភិបលកមពុជេទអនុសញញ ្រកបខ័ណ្ឌ សហ្របជជតិ ស្តីពីករែ្រប្របួល កសធតុ (UNFCC)

កមមវធីិសកមមភពជតិបន ុ ំនឹងករែ្រប្របួល កសធតុ (NAPA) និងករសិក េផ ងមួយចំនួនេទៀត
ែដល យតៃម្លបញ្ហ ភពងយរងេ្រគះនិងករបន ុ  ំ នឹង កសធតុកនុងវស័ិយេផ ងៗ េនថន ក់ជតិ 
និងថន ក់េ្រកមជតិ េនកមពុជ។ 
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ក្រមិតៃនករយល់ដឹងពីមុខសញញ េ្រគះថន ក់  និងផលប៉ះពល់ កសធតុធនេពលបចចុបបននស្រមប់កមពុជ 
 

ព័ត៌មនបនពីករសិក ែដលមន្រ ប់ ្រតូវបនេ្របើ្របស់េដើមបី្រ វ្រជវរកភពងយរងេ្រគះ
របស់កមពុជ ែផ្អកេលើនិយមន័យ របស់្រកុមករងរអន្តររ ្ឋ ភិបល ស្រមប់ករែ្រប្របួល កសធតុ 
(IPCC ២០០១) អំពីភយន្ត យ (exposure) ភពឆប់រងផលប៉ះពល់ (sensitivity) និងសមតថភពបន ុ  ំ
(adaptive capacity) ៃន្របព័នធ។ ភយន្ត យធងន់ធងរពីករែ្រប្របួល កសធតុ និង្រពឹត្តិករណ៍ហួស
្របមណ នេពលបចចុបបនន (រយៈេពលខ្លី) ភគេ្រចើនេកើតេឡើង មរបូភពជេ្រគះទឹកជំនន់ េ្រគះ ងំសងួត  
ខយល់ពយុះ  និងកំេណើ នៃនករសិករចិរលិ តំបន់េឆនរ។ ករសិក ជេ្រចើន រមួទំង NAPA កំណត់អត្ត
សញញ ណតំបន់ងយរងេ្រគះបំផុតេ យ រេ្រគះទឹកជំនន់ និងេ្រគះ ងំសងួត។ ប ្ត េខត្តែដល
បនរកេឃើញថទទួលរងផលប៉ះពល់ពីេ្រគះទឹកជំនន់ញឹកញប់ និងទំហំេធងបំផុត គឺប ្ត េខត្តសថិត
េន លទំនបជំុវញិបឹងទេន្ល បនិង មដងទេន្លេមគងគ និងៃដទេន្លធំៗផងែដរ។ តំបន់ទំងអស់េនះ
រមួគន បេងកើតបនជតំបន់ផលិត្រសូវ្របមណជងពក់ក ្ត ល ៃនផលិតផល្រសូវសរបុកនុង្រសុក។ 
េ្រគះ ងំសងួតមិន្រតឹមែតទទួលរងកនុងរបូភពករខ្វះទឹកេភ្ល ងរយៈែវងបុ៉េ ្ណ ះេទ បុ៉ែន្តក៏កនុងរបូភព ងំ
សងួតរយៈេពលខ្លី (កូនរដូវ្របំង) កនុងអំឡុងរដូវវស ែដលមនផលប៉ះពល់ធងន់ធងរេលើជីវភពរស់េន របស់
្របជកសិករកនុង្របេទស។ របយករណ៍បនឲយដឹងថរយៈេពលៃនកូនរដូវ្របំងកនុងអំឡុងរដូវវស មន
រយៈេពលែវងេឡើង។ េហតុដូចេនះ កសិករចំបច់ែកស្រមួល្រប្រកតីទិន ំដុះដំ ំ េ យចប់េផ្តើមេធ្វើ
ដំ ំកសិកមមេនចុងរដូវៃនរដូវវស វញិ។ ករពយករណ៍ កសធតុ ស្រមប់េមគងគេ្រកមេនកមពុជ      
បង្ហ ញថសីតុណ្ហ ភពទំនងជបន្តេកើនកំេ កនុងរយៈេពលែវង។ ក្រមិតរហួំតេឡើងខពស់េហតុដូចេនះេយើង
រពឹំងេលើករែ្រប្របួលរបបទឹកេភ្ល ងពីមួយឆន ំេទមួយឆន ំ អន្តរឆន ំ និង មរដូវកល។ ករពយករណ៍ ក៏ 
បង្ហ ញករែ្រប្របួលេលើេពលេវ ចប់េផ្តើម និងរយៈេពលៃនរដូវវស  ករេកើនេឡើងនូវរបបទឹកេភ្ល ងកនុង
រដូវវស រយៈពល និងភពញឹកញប់ៃនេ្រគះទឹកជំនន់ែថមទំងករថយចុះទឹកេភ្ល ងកនុងរដូវ្របំង និង
េ្រគះ ងំសងួតកន់ែតខ្ល ំងក្ល  និងញឹកញប់ជងមុន។ ករផ្ល ស់ប្តូរទំងេនះ នឹងបង្ហ ញជក់ែស្តង មរបូ
ភពេផ ងៗ និងមនក្រមិតខុសៗគន មមូល ្ឋ នេផ ងៗ ៃន្របេទសជតិ។ 

ភពឆប់រងផលប៉ះពល់ កសធតុ និងសមតថភពបន ុ  ំៃន្របព័នធ 

ភពងយរងេ្រគះពីមុខសញញ េ្រគះមហន្ត យ ប ្ត លមកពី កសធតុ នេពលបចចុបបនន និង
ករែ្រប្របួល កសធតុេនេពលអនគត គឺមកពីករ្របឈមភយន្ត យ (exposure) ក្រមិតភពឆប់
រងផលប៉ះពល់ (sensitivity) និងសមតថភពបន ុ  ំ(adaptive capacity) នឹងបតុភូតរនធត់និងករែ្រប្របួល។ 
ករ យតៃម្លបង្ហ ញថ សមតថភពបន ុ នឹំងករែ្រប្របួល កធតុ គឺ ្រស័យេលើក្រមិតៃនជីវភពរស់ 
េនរបស់្របជជន និងក ្ត េសដ្ឋកិចចនិងសងគម។ តំបន់ែដលមនដង់សីុេតរបយ្របជជនកន់ែតខពស់
(ភនំេពញ េខត្តក ្ត ល េខត្តៃ្រពែវង េខត្ត ្វ យេរៀង និងេខត្តកំពង់ធំ) មនភពងយរងផលប៉ះពល់ពីករ
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ែ្រប្របួល កសធតុកន់ខ្ល ំង។ ភពឆប់រងផលប៉ះពល់ កសធតុ គឺប ្ត លមកពីលកខណៈ
ថ នភពភូមិ ្រស្តដី និង្របព័នធេអកូឡូសីុ។  

ករែ្រប្របួល កសធតុ ជបញ្ហ សងគម និងបរ ិ ថ ន បននិងកំពុងមនករទទួល គ ល់ កន់ែត
េ្រចើនេឡើងៗ ក៏បុ៉ែន្តេយើង្រតូវយកចិត្តទុក ក់បែនថមេទៀត  េលើ្រស្តី ជនជតិភគតិច និង្របជពលរដ្ឋ្រកី្រក 
រងេ្រគះេ យ រករែ្រប្របួល កសធតុ។ ផលប៉ះពល់ពិេសស េ យ រករែ្រប្របួល កស
ធតុ េលើ្រស្តី ទំងេន្របេទសអភិវឌ ន៍ និង្របេទសកំពុងអភិវឌ ន៍ ្រតូវបនទទួល គ ល់កន់ែតចបស់

ស់ េ យអនកបេងកើតេគលនេយបយ េ យពួកេគងយទទួលរងនូវករឈឺចប់ េ យ រតួនទី
សងគម េយនឌ័រ កនុង្រគួ រ និងសងគម។  

ភពងយរងេ្រគះេកើនេឡើងជមួយសមតថភពបន ុ មំនក្រមិតទប ែដលមនជទូេទ កនុង
្របេទស។ សមតថភពមនក្រមិតទប មិន្រតឹមែត្រតូវបនកំណត់េ យទំហំ្របក់ចំណូល  ករអប់រ ំ និង
សុខភពបុ៉េ ្ណ ះេទ បុ៉ែន្តែថមទំងវសិមភពកនុងចំេ ម្រកុមេផ ងៗ (ឧទហរណ៍ ្រទពយធនធន
ស្រមប់ផលិតកមម និងលកខខណ្ឌ េហ ្ឋ រចនសមព័នធ និងេស ពក់ព័នធ)។ ភស្តុ ងទូទំង្របេទសកមពុជ 
បង្ហ ញថ្របជជន្រកី្រក មជនបទ គឺមនកំហិតភពជទូេទេលើដី ្រទពយធនស្រមប់បងកបេងកើនផល 
និងធនធនស្រមប់េ ះ្រ យផលប៉ះពល់ៃនបតុភូតរនធត់រយៈេពលខ្លី និងេដើមបីបន ុ នឹំងករ         
ែ្រប្របួលរយៈេពលែវង។ 

ករសិក ជេ្រចើនបនករ យតៃម្លេលើភព្រកី្រក និងចរតិលកខណៈេសដ្ឋកិចចសងគម ៃន្រគួ រ
កមពុជ និងផលប៉ះពល់ពីករែ្រប្របួល កសធតុេនេលើវស័ិយគន្លឹះ (កសិកមម ធនធនទឹក ធនធន
តំបន់េឆនរ និងសុខភព ។ល។)។ បុ៉ែន្តមនែតករសិក មួយចំនួនបុ៉េ ្ណ ះ ែដលបនពយយមែស្វងយល់
ពីភពងយរងេ្រគះេ យ រ កសធតុេ យេធ្វើកររមួផ ំសូចនករមួយចំនួនធំទក់ទងេទនឹងក ្ត
ទំងបីែដលកំណត់ភពងយរងេ្រគះ ដូចជ (១).ភយន្ត យ កធតុ (២).ភពឆប់រងផលប៉ះពល់ 
និង(៣).សមតថភពបន ុ ។ំ ករសិក បញជ ក់ថភពងយរងេ្រគះ គឺជទស នទន ្រស័យេលើក ្ត ជ
េ្រចើន និងមនលកខណៈពឹងែផ្អក េលើបរបិទៃន ថ នភពជក់ែស្តង។ សនទស ន៍ភពងយរងេ្រគះ គឺកន់
ែតមនខ្លឹម របែនថមេទៀត េនេពលែដលនិយមន័យ ្រតូវបនកំណត់ និងអនុវត្ត េនខន តលំអិតេទៗ 
(ឧទហរណ៍ ថន ក់េខត្ត ្រសុក និងឃំុ) ជពិេសស េនេពលែដលេ្របើ្របស់សនទស ន៍ េដើមបីនំមុខកនុងករ
សេ្រមច ចិត្តេធ្វើអន្ត គមន៍បន ុ ។ំ 

ភពងយរងេ្រគះៃនវស័ិយ ទិភព  

វស័ិយធនធនទឹក និង្របព័នធជល ្រស្ត ជពិេសស របស់្របេទសកមពុជ គឺមនលកខណៈងយនឹង
រងេ្រគះេ យ រករែ្រប្របួលកនុងេវ  និងរបបទឹកេភ្ល មូ៉សុង។ ទឹកជំនន់មិន្រប្រកតី និងមិន ចប៉ន់

ម នជមុនបន កន់ែតេកើន េន្រគប់ែផនកទំងអស់ៃន ងទេន្លេមគងគ ែដលប ្ត លឲយមនផលប៉ះពល់
ដ៏ ្រកក់បំផុត េនតំបន់ជប់ទេន្ល េនែខ ទឹកខងេ្រកម។ ករែ្រប្របួល កសធតុ ្រតូវបនពយករណ៍
ថនឹងបេងកើនសមព ធេលើធនធនទឹកតំបន់ទេន្លេមគងគ។ ករក ងទំនប់ ៉រអីគគិសនីែខ ទឹកខងេលើនិង
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ករបង្ហូរទឹក ម្របព័នធេ្រ ច្រសពកន់ែតេធ្វើឲយែ្រប្របួលធនធនទឹកគួរឲយកត់សំគល់។ ករពិនិតយ
នូវលកខខណ្ឌ េហ ្ឋ រចនសមព័នធបង្ហ ញថ េហ ្ឋ រចនសមព័នធរបូវន្ត រងករខូចខត និងបំផ្លិចបំផ្ល ញជញឹក
ញប់េ យ រមុខសញញ េ្រគះថន ក់(ឧទហរណ៍េ្រគះទឹកជំនន់ និងខយល់ពយុះ)។ ករខូចខតេហ ្ឋ
រចនសមព័នធកន់ែតេកើនេឡើងេ យ រ្រពឹត្តិករណ៍ធតុ កសហួស្របមណកន់ធងន់ធងរេទៗនេពល
អនគត ្របសិនេបើភពធន់នឹង កសធតុមិន្រតូវបនយកមកអនុវត្ត។ លកខខណ្ឌ េហ ្ឋ រចនសមព័នធទន់
េខ យេនែត្រគបដណ្ត ប់ និងេនែតជក ្ត សំខន់រមួផ ុ ំេធ្វើឲយភពងយរងេ្រគះេ យ រករែ្រប្របួល

កសធតុៃន្របព័នធនេពលបចចុបបនន និងអនគត។  
 
ភពងយរងេ្រគះកនុងេខត្តេគលេ  
 

េទះបីជសេ្រមចបននូវកររកីចេ្រមើនកនុងករ យតៃម្ល និងករពយករណ៍អំពីផលប៉ះពល់ៃនករ
ែ្រប្របួល កសធតុយ៉ង ក៏េ យ ករសិក ពីករបន ុ  ំ និងភពងយរងេ្រគះស្រមប់្របេទស
កមពុជ ផ្តល់ករយល់ដឹងមិន្រគប់្រគន់ អំពីភពងយរងេ្រគះ និង ករេឆ្លើយតបចំបច់ស្រមប់ករបន ុ ំ
។ េ យ រភូមិ ្រស្តមនលកខណៈខុសគន ខ្ល ំង ផលប៉ះពល់ពក់ព័នធនឹងភពងយរងេ្រគះពីករែ្រប
្របួល កសធតុ ករយល់ដឹងេនថន ក់េ្រកម ជតិ គឺមន រៈសំខន់ចំបច់បំផុតកនុងករក ងភព
ធន់នឹង កសធតុ។  

ករ យតៃម្លសីុជេ្រមកនុងេខត្ត៖បត់តំបង កំពង់ធំ ៃ្រពែវង និងសទឹងែ្រតង បនេធ្វើ េដើមបីែស្វងយល់ 
ពីភពងយរងេ្រគះពីករែ្រប្របួល កសធតុេនថន ក់េ្រកមជតិ។ េខត្ត ទំងេនះ តំ ងឲយតំបន់
េក ្រត ្រស្តបរ ិ ថ នចំនួនបីតំបន់កនុងចំេ ម៤តំបន់ េន្របេទសកមពុជ និងែដលេខត្តទំងេនះ ជរបូ
ភពតំ ងឲយក្រមិតៃនភពងយរងេ្រគះនិងជគំរសូ្រមប់េខត្តស្រមប់េខត្តេ្រចើនេទៀតៃន្របេទស។
េខត្តែដលបនេ្រជើសេរ ើសគឺ្រតូវបនេផ្ត តេគលេ ស្រមប់ករវនិិេយគេហ ្ឋ រចនសមព័នធេផ ងៗពក់
ព័នធ កសធតុេ្រកមគេ្រមងយុទធ ្រស្តកមមវធីិស្រមប់ភពធន់នឹង កសធតុ(SPCR)។ ភពងយ
រងេ្រគះេខត្តទំងបួន្រតូវបន យតៃម្លេលើលកខណៈកនុងន័យពក់ព័នធ (១).ករ្របឈមជមួយភយន្ត យ
េ យ រមុខសញញ េ្រគះថន ក់ កសធតុនេពលបចចបបនន (២).ក ្ត ែដលរមួចំែណកេលើភពងយរង
េ្រគះ(ឥទធិពលេលើភពឆប់រងផលប៉ះពល់/ឬសមតថភពបន ុ រំបស់្របព័នធ (៣).ភពងយរងេ្រគះៃន
វស័ិយសំខន់ៗេលើមុខសញញ េ្រគះថន ក់ កសធតុបចចុបបនន (៤).និនន ករែ្រប្របួល កសធតុរយៈេពល
ែវងែដលបនពយករណ៍ និងមុខសញញ េ្រគះថន ក់ កសធតុ(៥).ក ្ត ែដលរមួចំែណក ទញឲយមនភព
ងយរងេ្រគះរយៈេពលែវងនេពលអនគត(ករពយករណ៍េសដ្ឋកិចច-សងគម)និង (៦).ភពងយរងេ្រគះ
េលើវស័ិយសំខន់ៗេ យ រករែ្រប្របួល កសធតុនេពលអនគត។ ភពងយរងេ្រគះេ យ រ
ករែ្រប្របួលធតុ កស និងបតុភូត កសធតុហួស្របមណ បចចុបបននកនុងងប ្ត េខត្តេគលេ ្រតូវ
បនអេងកត និងចង្រកងរហូតចុះដល់ថន ក់្រសុក។ 
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 ករ យតៃម្លេនថន ក់េខត្តបនបង្ហ ញ ពី ថ នភពខុសគន ខ្ល ំង មទី ំងភូមិ ស្ត្រ ខុសៗគន  គួរ
ឲយកត់សំគល់ ពីភពងយរងេ្រគះេ យករែ្រប្របួលធតុ កស និងករែ្រប្របួល កសធតុ កនុង
េខត្តេគលេ  និងរ ងេខត្តេគលេ ទំង៤។ ភពខុសគន េលើចរតិ និងក្រមិតភពងយរងេ្រគះកនុង
ចំេ មេខត្ត ចប ្ត លមកពីករែបងែចកតំបន់េអកូឡូសីុ ចរតិលកខខណៈស ្ឋ នភូមិ ្រស្តដី 
អំេ យផលធនធន និងរបយដង់សីុេត្របជជន។ មុខសញញ េ្រគះថន ក់ កសធតុកំណត់ផង ែដរ
នូវកំរតិភពឆប់រងផលប៉ះពល់និង ករ្របឈមមុខជមួយភយន្ត យេ យ រមុខសញញ េ្រគះថន ក់
ធមមជតិ។  

លទធផលែដលបនមកពីករវភិគេនះ បនគូសបញជ ក់ជថមីម្តងេទៀត ភពងយរងេ្រគះ គឺជ
ទស នទនស្តីពីតំបន់ជក់ ក់ និងបរបិទ។ េ្រពះេហតុដូចេនះ របប កសធតុ (ឧទហរណ៍ 
របបទឹកេភ្ល ង មរដូវកល) និងរបយ្រពឹត្តិករណ៍ធតុ កសហួស្របមណ ចមនភពខុសៗគន
គួរឲយកត់សមគ ល់ សូមបីែតកនុងតំបន់េក ្រត ្រស្តបរ ិ ថ នដូចគន ក៏េ យ និងេន ទីកែន្លងកនុង្រសុកកនុង
េខត្តែតមួយ។ េ្រពះេហតុដូចេនះ េដើមបីយល់បនពីគំរភូពងយរងេ្រគះកនុងេខត្តមួយចំបច់េធ្វើករ យ
តៃម្ល េនថន ក់្រសុក ឬេនថន ក់ឃំុ ។ 
 
ផលវបិកពក់ព័នធ និងភពមនកំណត់ស្រមប់ករវភិគភពងយរងេ្រគះ និងយុទធ ្រស្តបន ុ  ំ

 
ផលប៉ះពល់ៃនមុខសញញ េ្រគះថន ក់ កសធតុនេពលបចចុបបនន និង និភ័យករែ្រប្របួល

កសធតុរយៈេពលែវង និងភពងយរងេ្រគះពក់ព័នធ្រតូវបនេរៀប ប់ជសេងខបស្រមប់វស័ិយបី
សំខន់ៗកសិកមម ធនធនទឹក និងេហ ្ឋ រចនសមព័នធ ែដលបនភជ ប់ទំនក់ ទំនងយ៉ងជិតសនិទធជមួយ
ជីវភពរស់េន របស់្របជពលរដ្ឋេនជនបទ កនុង្របេទសកមពុជ ។ េសចក្តី្រតូវករបន ុ  ំ និង ទិភព
នន ្រតូវបនកំណត់េ យែផ្អកេលើករយល់ដឹងពីភពងយរងេ្រគះរមួ និង្រសប ម ទិភព
អភិវឌ ន៍េនថន ក់េខត្ត េរៀប ប់លំអិតកនុងយុទធ ្រស្ត និងែផនករសកមមភពេផ ងៗ។ ជេ្រមើសបន ុ ំ
មនភពទូ យែចកេចញជពីរ្របេភទ: (ក). យុទធ ្រស្តេឆ្លើយតបនឹង និភ័យ កសធតុនេពល
បចចុបបនន និង្របឈមមុខេ ះ្រ យបញ្ហ ភពខ្វះចេន្ល ះ ករអភិវឌ ន៍នេពលបចចុបបនន និង(ខ).យុទធ

្រស្តបន ុ ពំក់ព័នធនឹង និភ័យ កសធតុរយៈេពលែវង។ របប កសធតុ(ឧទហរណ៍ កំពស់
ទឹកេភ្ល ង មរដូវកល) និង្រពឹត្តិករណ៍ កសធតុហួស្របមណ ចខុសគន គួរឲយកត់សំគល់ សូមបី
ែតកនុងតំបន់េក ្រត ្រស្តបរ ិ ថ នែតមួយ និង ្រសុកមនទី ំងកនុងេខត្តែតមួយ មនរបប និងក្រមិតករ
្របឈមមុខជមួយភយន្ត យ និងភពងយរងេ្រគះ កសធតុជក់ ក់ េផ ងៗគន ។ េហតុេនះ 
្រតូវង្របយ័តន្រតូវ្របកន់ភជ ប់េនេពលគន់គូអំពីលទធភពយកជេ្រមើសបន ុ េំទេ្របើ្របស់េនេខត្តេផ ង។ 

 េសចក្តី្រតូវករចំបច់េធ្វើឲយ្របេសើរេឡើងនូវករបន ុ េំទនឹងករែ្រប្របួល កសធតុែដល្រស
េដៀងគន /្រតួតគន យ៉ងខ្ល ំង េសចក្តី្រតូវករស្រមប់ករអភិវឌ សងគមមនុស េនកមពុជ។ មយ៉ងវញិេទៀត ករ
េ ះ្រ យករខ្វះករបន ុ  ំ មរយៈបទអន្ត គមន៍បន ុ ជួំយេ យកមពុជសេ្រមចបនករខិតខំ្របឹង
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ែ្របងស្រមប់ករអភិវឌ កន់ែតមន្របសិទធភពបែនថមេទៀត។ ដូចេនះ យុទធ ្រស្តបន ុ នឹំង កសធតុ 
និងករអភិវឌ ្រតូវសមហរណកមមគន ។ អត្តសញញ ណវធិនករបន ុ  ំែដលករសិក េនះ បនបេងកើតេឡើង
ស្រមប់វស័ិយេគលេ ចំនួនបី មនភព្រសេដៀងគន ខ្ល ំងេលើកែលងែតភពខុសគន តិចតួចបុ៉េ ្ណ ះ
កនុងករេឆ្លើយតបបន ុ ំ ្រស័យេលើភពខុសគន មតំបន់មូល ្ឋ នជក់ែស្តងកនុងភពងយរងេ្រគះ។ ករ
េធ្វើេ យ្របេសើរេឡើងនូវ្របព័នធព័ត៌មន ជល ្រស្ត និង ឧតុនិយមេនែតជ ទិភពមួយកនុងចំេ ម

ទិភពជេ្រចើនេទៀតស្រមប់រយៈេពលខ្លី។  ករអភិវឌ ៃនេហ ្ឋ រចនសមព័នធករពរទឹកជំនន់ (េពល
គឺទំនប់និង្របព័នធបង្ហូរ) េន មតំបន់ងយរងេ្រគះេ យ រទឹកជំនន់ ករបេងកើត ទីទួលសុវតថភព និង
ែផនករេឆ្លើយតបសេ្រងគ ះបនទ ន់ ស្រមប់ករ កត់បនថយ និភ័យេ្រគះមហន្ត យ ករ្រគប់្រគងដី និង
ទឹកមនចីរភព កនុងតំបន់ងយរងេ្រគះេ យ រភព ងំសងួត ករ ្ត រេឡើងវញិ និងករព្រងីកេហ ្ឋ
រចនសមព័នធេ្រ ច្រសពនិងករែ្រប្របួលករេរ ើសពូជដំ ំនិង្រប្រកតីទិន ំដុះ េនែតជយុទធ ្រស្ត 
រួមទំងអស់ស្រមប់េខត្តបួន។ ស្រមប់រយៈេពលមធយមនិងខ្លីយុទធ ្រស្តទំងេនះគឺជករអនុវត្តទូ យ
ផងែដរចំេពះេខត្តដ៏ៃទេទៀត។ េលើសពីេនះ បញ្ហ បន ុ ំជទូេទ និង ករអភិវឌ ្រតូវែតេធ្វើឲយបនសេ្រមច
ស្រមប់រយៈេពលែវង មរយៈ ចត់វធិនករេទេលើ«ករពរ មវស័ិយសំខន់ៗ»។ វធិនករបន ុ ំ
េនក្រមិតថន ក់េ្រកមជតិ និងថន ក់ជតិ ចំបច់េ ះ្រ យវសិមភពេយនឌ័រ ែដល មន រៈសំខន់
ស្រមប់េធ្វើឲយយុទធ ្រស្តបន ុ នឹំងករែ្រប្របួល កសធតុឲយកន់ែតមន្របសិទធភព និងចីរភព។     
ដ ប វសិមភពេយនឌ័រមិន្រតូវបនេ ះ្រ យ ្រស្តីនឹងបន្តទទួលរងផលប៉ះពល់េ យ រករ
ែ្រប្របួល កសធតុ។   

អនុ សន៍ស្រមប់គេ្រមងយុទធ ្រស្តកមមវធីិស្រមប់ភពធន់នឹង កសធតុ ដំ ក់កលទី២(SPCR) 
 

ករ យតៃម្លភពងយរងេ្រគះ និងករបន ុ ំ មតំបន់ភូមិ ្រស្តជក់ ក់សីុជេ្រម េន ថន ក់ឃំុ 
ភូមិនិង/ឬក្រមិតតំបន់េអកូឡូសីុឆប់រងផលប៉ះពល់នឹងមនត្រមូវករចំបច់ េដើមបីផ្តល់ព័ត៌មនសម្រសប
ស្រមប់ករេរៀបចំបេងកើតគេ្រមងប្លង់ ករេរៀបចំ និងអនុវត្ត គេ្រមងវនិិេយគបន ុ នឹំង កសធតុ 
ក៏បនេរៀបចំែផនករេ យគេ្រមង SPCR ដំ ក់កលទី២។ ករវនិិេយគទំងេនះ គួរ្រតូវបន ក់
បញចូ លជ ែផនកមួយៃនជំនួយសហ្របតិបត្តិករ ហិរញញបបទនបេចចកេទស េ្រកម «ករ្រគប់្រគងចំេ ះ
ដឹង និងករសិក សមិទធិលទធភព»។ ករ យតៃម្លភពងយរងេ្រគះ ចេ្របើ្របស់ករសិក បចចុបបនន
ជែផនក្រកបខណ្ឌ និងមូល ្ឋ នព័ត៌មន ទនទឹមនិងេនះ ពិចរ េលើវធីិ ្រស្ត និងែបបបទែដលបនេ្របើ
្របស់ យតៃម្លភពងយរងេ្រគះក្រមិតមូល ្ឋ នែដលមន្រ ប់ ដូចជករងរេនះ គំ្រទេ យជំនួយ
ឥតសំណងតូចៗរបស់UNDP។ ចំនួនតួេលខ ទី ំងភូមិ ្រស្ត និងវ ិ លភពរបស់ទី ំង និងទិដ្ឋភព
វធីិ ្រស្ត (្របេភទ និងទំហំៃនតំបន់ភូមិ/្រគួ រ ករ ស់សទង់្របព័នធេអកូឡូសីុ្រតូវបនេធ្វើេឡើង) ស្រមប់
ករ យតៃម្លភពងយរងេ្រគះតំបន់ជក់ ក់គួរបនកំណត់ េពលចប់េផ្តើមគេ្រមង PPCR ដំ ក់
កលទី២។ 



Synthesis Report on Vulnerability and Adaptation Assessment                                                    xix                                                                                 Hatfield 
 

អត្តសញញ ណបន ុ ំ កសធតុ មវស័ិយ មវស័ិយជទូេទ ែដលបនបេងកើតជែផនក មួយៃន
ករសិក េនះ គួរែតបក្រ យ េទជករណីសិក កនុងតំបន់ជក់ ក់ (តំបន់ដូចគន ) សំ ប់ យតៃម្ល
ភពងយរងេ្រគះនិងេសចក្តី្រតូវករបន ុ  ំ េ្រកមគេ្រមងយុទធ ្រស្តកមមវធីិស្រមប់ ភពធន់នឹង កស
ធតុដំ ក់ទី២ (SPCR)។ ករែដលបនេរៀប ប់ខងេលើ  គួរជករគំ្រទ ថរពឹំងបនពីករអនុវត្ត 
គេ្រមងែដលបនេ្រគងទុក។ េនះគឺជករគំ្រទ ែដលបនរពឹំងទុក ពីករអភិវឌ  និងករអនុវត្ត គេ្រមង
វនិិេយគបន ុ នំន។ េសចក្តី្រតូវករបន ុ  ំនិង ទិភព ៃនជេ្រមើស និងបេចចកវទិយបន ុ  ំនឹងបនមកពីករ
វភិគ យតៃម្លលំអិត អំពីភពងយរងេ្រគះេន មទីកែន្លងេនតំបន់ជក់ ក់។ េសចក្តី្រតូវករបន ុ ំ
និង ទិភព បនកំណត់្រតូវឆ្លុះបញច ំងផលប៉ះពល់ និភ័យ កសធតុនិងភពងយរងេ្រគះរបស់
្របព័នធ  ្រពមទំងករែ្រប្របួលឆប់រហ័យ ឬែដល ចេកើតមនេឡើងេទកនុងភពឆប់រងផលប៉ះពល់ និង
សមតថភពបន ុ រំបស់្របព័នធ និងដូចែដលបនវភិគអំពីភពងយរងេ្រគះេន មទី ំងជក់ ក់។  



Synthesis Report on Vulnerability and Adaptation Assessment xx Hatfield 

FOREWORD 

Cambodia is one of the most vulnerable countries in Asia due to Climate Change. 
Current climate hazards and long-term climate change have been identified as significant 
environmental and developmental issues in Cambodia. Climate variability and extremes 
are projected to increase, causing floods, droughts, storms, increased coastal erosion, heat 
waves, and outbreaks/intensification pests and diseases. Increase in temperature, rising 
of sea level, and changes in rain patterns pose significant risks to the already vulnerable 
agriculture and fisheries sector as well as rural livelihoods. 

The flood in 2011 affected 354,217 households (encompassing more than 1.7 million 
people in 18 provinces and many cities) and cost between US$ 521 to 624 million1. The 
typhoon Ketsana in 2009 affected 14 out of 24 provinces (180,000 people) and cost 
US$ 132 million2 of the country’s economy. In the long term, with further increase in 
average temperatures and evapotranspiration rates and changes in rainfall patterns, these 
impacts are likely to increase in frequency and intensity. Seasonal rainfall patterns are 
likely to change significantly. The understanding of Cambodia’s climate risks and related 
vulnerabilities has improved greatly in the recent years, with the preparation of 
comprehensive scientific and socio-economic climate impact and vulnerability 
assessments under two National Communications by the Royal Government of 
Cambodia, the National Adaptation Program of Action (NAPA), and numerous other 
studies that evaluate climate-related vulnerability and adaptation (V&A) issues in 
different sectors and regions, as well as nationwide. 

Vulnerability to current climate hazards and future climate change is due to the exposure 
to risk (flood, drought, storms and other related disasters), the degree of sensitivity of 
human and natural ecosystems, and the capacity to which human populations can adapt 
to these shocks and changes. The assessment reveals that adaptive capacity of “systems” 
to current climate stresses are determined by standards of living and socio-economic 
conditions. Areas with higher population densities (e.g., Phnom Penh Capital City, 
Kandal Province, Prey Veng, Svay Rieng, and Kampong Cham Provinces) are more 
sensitive to climate-related impacts. Vulnerability increases with low adaptive capacities 
that generally prevail throughout the country. Evidence across Cambodia suggest that 
the rural poor are generally constrained in land, productive assets and resources, limiting 
their ability to cope with impacts from short-term climate shocks and adapt to long-term 
change. 

Despite progress achieved in assessing and projecting impacts of climate change, 
V&A studies for Cambodia provide an insufficient understanding of existing 
vulnerabilities and responses required for adaptation. This is particularly the case at sub-
national levels (provincial, district, commune, and village levels). Given the high spatial 
variability of climate-related impacts and vulnerabilities, a sub-national scale of 
understanding is crucial for building climate resilience. 

Provincial-level assessments demonstrate significant spatial variations in vulnerabilities 
to climate variability and change within and across the target provinces. The four 
provinces all exhibit poor human development and infrastructure conditions such as low 
incomes, high levels of inequality, poor access to safe drinking water and sanitation, large 
proportions of unpaved rural roads, very low rural electrification rates, and vulnerable 
                                                      
1 ADB : Flood Damage Emergency Reconstruction Project, March 2012 
2 NCDM-World Bank: PDNA Report 2010 
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housing structures. These factors determine their adaptive capacities, which are relatively 
similar. Therefore, variations in the nature and level of vulnerability between the 
provinces can be mainly attributed to spatial distribution of ecological features, landscape 
characteristics, resource endowments, and population density. Climate hazards also 
determine levels of sensitivity and exposure to natural hazards. 

Needs for improved adaptation to climate variability largely overlap with needs for 
human development in Cambodia. Conversely, addressing the adaptation deficit through 
adaptation interventions helps to make development efforts more effective. In addition, 
climate change if not properly and timely adapted to, is making it less likely that the 
Millennium Development Goals will be met, including improving gender equality. 
Women are generally more vulnerable to the impacts of climate change than men, 
therefore gender-sensitive adaptation to climate change is also important for addressing 
the prevailing gender inequality in the society. In fact gender-sensitivity is vital to climate 
change adaptation strategies.. Gender mainstreaming and consideration is at the core of 
climate change adaption and human development in Cambodia. As part of the 
government’s overall gender mainstreaming efforts, the Ministry of Environment (MoE) 
and the Ministry of Agriculture, Fisheries and Forestry (MAFF) adopted gender 
mainstreaming action plans which commit both ministries to ensure gender balance in 
staffing and to ensure that their development and conservation programme interventions 
are gender responsive.  

Development and climate adaptation strategies need to be integrated. Improvement of 
the hydro-meteorological information system remains one of highest short-term 
priorities. Development of flood-protection infrastructure (i.e., dykes, drainage networks) 
in flood-prone areas, establishment of safe havens and emergency response plans for 
disaster risk reduction (DRR), sustainable soil and water management in drought-prone 
areas, rehabilitation and expansion of irrigation infrastructure, and alteration of crop 
varieties and cropping calendars, remain common adaptation strategies for all of the four 
provinces. In the short- to medium-term, these strategies are also broadly applicable to 
other provinces. Furthermore, common adaptation and development issues must be 
addressed for longer-term “sectoral protection”. 

The generic sectoral climate adaptation signatures developed as part of this study should 
be “translated” into more site-specific (same sites as used for the Phase 2 vulnerability 
assessments) climate adaptation needs and priorities under Phase 2 (SPCR). This is 
expected objective for developing and implementing of the planned adaptation 
investment projects. Adaptation needs and prioritization of adaptation options and 
technologies would flow from the results of site-specific vulnerability assessments. 
Identified adaptation needs and priorities would reflect the impacts of local climate risks 
and system vulnerabilities (land use and forest cover changes) as well as expected or 
possible rapid changes in system sensitivities and adaptive capacities, as analyzed in the 
site-specific vulnerability assessment.  

On behalf of the Ministry of Environment and National Committee on Climate Change 
(NCCC), I would like to take this opportunity to express my sincere gratitude to all 
stakeholders for their support and cooperation in developing this vulnerability and 
adaptation assessment report Especially, we would like to thank PPCR/SPCR, Climate 
Investment Fund (CIF), for providing support through the World Bank and Asian 
Development Bank. I am also thankful to the line ministries, institutions/agencies, 
development partners, CSOs, private sector and academia, who contributed in 
developing this valuable knowledge product.. We are looking forward to working on the 
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V&A with our partners to contribute actively to poverty reduction and sustainable socio-
economic growth as set out in Cambodia’s Millennium Development Goals (CMDGs) and 
Green Growth Development goals under the wise leadership of Samdech Akka Moha Sena 
Padei Techo Hun Sen, Prime Minister of the Kingdom of Cambodia. 

 
 
 
 
H.E. Dr. Mok Mareth 
Senior Minister, Minister of Environment 
Chair of National Climate Change Committee (NCCC) 
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EXECUTIVE SUMMARY 

The Synthesis Report on Vulnerability and Adaptation (V&A) Assessment for the Key 
Sectors including Strategic and Operational Recommendations under the Technical 
Assistance on Science-based Adaptation Planning and Outreach Activities (the TA) has been 
prepared by the Hatfield Consultants Partnership (Hatfield) for the Ministry of 
Environment (MOE) of Cambodia. The primary objective of this report is to provide a 
scientific, evidence-based assessment of climate-related vulnerability, and to provide 
recommendations for enhancing adaptation to climate variability and change in key 
sectors (agriculture, water resources and infrastructure development) in four of the most 
vulnerable provinces in Cambodia – Battambang, Kampong Thom, Prey Veng, and Stung 
Treng. 

Literature Review of V&A Studies and Outline of Report 

This report is based on an extensive review of existing literature for Cambodia on 
climate-related vulnerability and adaptation of particular “systems” (households, 
villages, communes, districts, or provinces) and key sectors (i.e., livelihoods linked to 
these sectors). Existing V&A literature, combined with consultations with government 
agencies (at the national and provincial levels), have been used to characterize 
vulnerabilities and identify adaptation responses for each priority sector and target 
province. Provincial adaptation responses are presented in the form of adaptation 
“signatures” of time-sequenced adaptation steps/actions to respond to current and future 
climate risks. The study also includes broad estimates of adaptation costs for Cambodia, 
based on cost estimates developed by international organizations.  

The understanding of Cambodia’s climate risks and related vulnerabilities has improved 
greatly in the recent years, with the preparation of comprehensive scientific and  
socio-economic climate impact and vulnerability assessments under two National 
Communications by the Royal Government of Cambodia, the National Adaptation 
Program of Action (NAPA), and numerous other studies that evaluate climate-related 
V&A issues in different sectors and regions, as well as nationwide. 

Level of Understanding of Current and Future Climate Hazards and Impacts in 
Cambodia 

Information from existing studies has been used to explore Cambodia’s vulnerability to 
climate change, based on the IPCC (2001) definition of a system’s exposure, sensitivity 
and adaptive capacity. Exposure to current (short-term) climate variability and extreme 
events in Cambodia is primarily in the form of floods, droughts, storms, and increased 
coastal erosion. Several studies, including the Cambodian NAPA, identify areas most 
vulnerable to floods and droughts. Provinces found to suffer from the highest frequency 
and largest coverage of impacts from floods are on the floodplains of the Tonle Sap River 
and Great Lake, and along the Mekong River and its large tributaries. These areas 
collectively contribute to over half of the total national rice production. Droughts are not 
only experienced as long periods of relative lack of rainfall, but also as shorter dry spells 
(drought windows) during the rainy season, which have serious livelihood impacts on 
rice farmers in the country. The duration of drought windows during the wet season is 
reportedly increasing. Farmers therefore are required to adjust their crop calendars to 
start cultivating later during the wet season. 
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Future climate projections for the Lower Mekong Basin (LMB) and for Cambodia indicate 
that temperatures are likely to continue to rise in the long term. Higher 
evapotranspiration levels are therefore expected along with changes in seasonal and 
inter-annual precipitation patterns. Projections include changes in the onset and duration 
of wet seasons, increase in wet season rainfall, flood duration and frequency, as well as 
decreases in dry season rainfall and more intense and frequent droughts. These changes 
will be manifested in different ways and to varying degrees in different parts of the 
country. 

Climate Sensitivity and Adaptive Capacity of Systems 

Vulnerability to current climate hazards and future climate change is a function of 
exposure to risk, of degree of sensitivity, and of capacity to which human populations can 
adapt to these shocks and changes. The assessment reveals that adaptive capacity of 
“systems” to current climate stresses are determined by standards of living and  
socio-economic conditions. Areas with higher population densities (e.g., Phnom Penh 
Capital City, Kandal Province, Prey Veng, Svay Rieng, and Kampong Cham Provinces) 
are more sensitive to climate-related impacts. Climate sensitivity is also a function of 
ecological and landscape features.  

Climate change, as both an environmental and social issue, has been gaining increasing 
recognition, however the way in which climate change affects groups that face  
under-representation, such as women, ethnic minorities and indigenous people, must 
receive sufficient attention. The distinct impacts of climate change on women in both 
developed and developing countries needs to be well understood by policy-makers 
because of the increased likelihood of suffering due to their gendered social roles in 
family and society. 

Vulnerability increases with low adaptive capacities that generally prevail throughout the 
country. Low adaptive capacities are not only shaped by dimensions of income, 
education, and health, but also inequality among different groups (i.e. wealth, access to 
productive assets and resources, and infrastructure conditions and related services). 
Evidence across Cambodia suggest that the rural poor are generally constrained, in land, 
productive assets and resources, to cope with impacts of short-term climate shocks as 
well as to adapt to long-term change. 

Various studies have provided assessments of poverty and socio-economic characteristics 
of households in Cambodia, as well as impacts of climate change on key sectors 
(agriculture, water resources, coastal resources, health, etc.). However, only a few have 
attempted to understand overall climate vulnerability by combining three elements of 
vulnerability including: (i) climate exposure; (ii) sensitivity; and (iii) adaptive capacity. 
The study highlights that vulnerability is a complex concept and is highly context-
specific. Vulnerability indices are more meaningful when defined for and applied at 
smaller scales (e.g., for provinces, districts or communes), particularly when used to 
guide decision-making regarding adaptation interventions.  

Vulnerability of Priority Sectors 

Cambodia’s water resources and unique hydrological system are particularly vulnerable to 
variations in timing and patterns of monsoon rainfall. Increased (regular and unpredictable) 
flooding is predicted for all parts of the Mekong River Basin, with the greatest impacts on 
downstream catchments. Climate change is expected to exert pressure on the Mekong 
region’s water resources. Upstream hydropower development and withdrawals for irrigation 
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expansion will further alter water resources significantly. Examination of infrastructure 
conditions demonstrates that physical infrastructure frequently suffers damage and 
destruction due to present climate hazards (e.g., flooding and storms). Infrastructure damage 
is likely to increase due to future intensification of extreme weather events unless climate-
proofing is done. Poor infrastructure conditions prevail and remain a significant factor 
contributing to current and future vulnerability of systems to climate change. 

Vulnerability in Target Provinces  

Despite progress achieved in assessing and projecting impacts of climate change, 
V&A studies for Cambodia provide an insufficient understanding of existing 
vulnerabilities and responses required for adaptation. Given the high spatial variability of 
climate-related impacts and vulnerabilities, a sub-national scale of understanding is 
crucial for building climate resilience. 

In-depth assessments in four target provinces – Battambang, Kampong Thom, Prey Veng 
and Stung Treng – were conducted to obtain an understanding of sub-national levels of 
climate change vulnerability. The provinces represent three out of four agro-ecological 
zones in Cambodia, and thus provide a representative picture of vulnerability levels and 
patterns for most of the country. Most of the selected provinces are targeted for various 
climate-related infrastructure investments under the Strategic Program for Climate 
Resilience (SPCR). Vulnerabilities of the four provinces were assessed in terms of, 
(i) exposure to current climate hazards; (ii) factors that contribute to vulnerability (by 
influencing the sensitivity and/or adaptive capacity of systems); (iii) vulnerability of key 
sectors to current climate hazards; (iv) projected long-term climate change trends and 
secondary climate hazards; (v) factors that may contribute to future long-term 
vulnerability (socio-economic projections); and, (vi) vulnerability of key sectors to future 
climate change. Vulnerability to current climate variability and extremes in target 
provinces ware mapped down to the district level.  

Provincial-level assessments demonstrate significant spatial variations in vulnerabilities 
to climate variability and change within and across the target provinces. Variations in the 
nature and level of vulnerability between the provinces can be mainly attributed to 
spatial distribution of ecological features, landscape characteristics, resource 
endowments, and population density. Climate hazards also determine levels of 
sensitivity and exposure to natural hazards. 

Results of this analysis reaffirmed that vulnerability is a highly context- and location-specific 
concept. Hence climate patterns (e.g., seasonal rainfall) and the distribution of extreme 
weather events can substantially vary even within the same agro-ecological zone and across 
districts located within the same province. Therefore, in order to understand vulnerability 
patterns within a province, it is necessary to conduct assessments at the district- or even 
commune-level as the unit of analysis.  

Implications and limitations of Vulnerability Analysis and Adaptation Strategies 

Impacts of current climate hazards and projected longer-term climate change risks and 
related vulnerabilities are summarized for three key sectors; agriculture, water resources and 
rural infrastructure, to which livelihoods of rural people in Cambodia are closely linked. 
Adaptation needs and priorities were identified based on an understanding of overall 
vulnerabilities, and in line with national-level development priorities elaborated under 
various strategies and action plans. Adaptation options broadly fall into two categories: 
(a) on strategies that respond to current climate risks and address current development 
deficits, and (b) adaptation strategies dealing with longer-term climate change risks.  
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Climate (e.g., seasonal rainfall) patterns and the distribution of extreme weather events 
can substantially vary even within the same agro-ecological zone, as well as across 
districts located within the same province, resulting in different patterns and levels of 
exposure and hence climate-specific vulnerability. Caution should therefore be exercised 
in the extrapolation of results to other provinces in Cambodia. 

Needs for improved adaptation to climate variability largely overlap with needs for human 
development in Cambodia. Conversely, addressing the adaptation deficit through 
adaptation interventions helps to make development efforts more effective. Development 
and climate adaptation strategies therefore need to be integrated. The provincial adaptation 
signatures that this study developed for the three target sectors had strong similarities, 
with only slight differences in adaptation responses reflecting location-specific differences 
in vulnerabilities. Improvement of the hydro-meteorological information system remains 
one of highest short-term priorities. Development of flood-protection infrastructure 
(i.e., dykes, drainage networks) in flood-prone areas, establishment of safe havens and 
emergency response plans for disaster risk reduction (DRR), sustainable soil and water 
management in drought-prone areas, rehabilitation and expansion of irrigation 
infrastructure, and alteration of crop varieties and cropping calendars, remain common 
adaptation strategies for all of the four provinces. In the short- to medium-term, these 
strategies are also broadly applicable to other provinces. Furthermore, common adaptation 
and development issues must be addressed for longer-term “sectoral protection”. The 
adaption measures at national and sub-national scales are also required to address gender 
inequality as it is vital for adaptation strategies to climate change to be efficient and 
sustainable. Until gender inequality is addressed, women will continue to suffer climate 
change impacts.  

Recommendations for Phase 2 (SPCR) 

Site-specific in-depth V&A assessments at the commune, village, and/or sensitive 
ecological area level will be required to properly inform the design, development and 
implementation of the climate adaptation investment projects planned for Phase 2 
(SPCR). They would have to be conducted as part of the technical assistance (TA) inputs, 
possibly under “knowledge management” and “feasibility study”. Vulnerability 
assessments can use the present study as a framework and information base, while also 
taking into account approaches and methods used by existing local-level vulnerability 
assessments such as those supported under the UNDP Small Grants Project. The number, 
geographic location, and physical extent/scale of the sites as well as methodological 
aspects (such as the type and size of the local village/ household/ ecological surveys to 
be undertaken) for these location-specific vulnerability assessments would have to be 
determined at the beginning of Phase 2.  

The generic sectoral climate adaptation signatures developed as part of this study should 
be “translated” into more site-specific (same sites as used for the Phase 2 vulnerability 
assessments) climate adaptation needs and priorities under Phase 2 (SPCR). This is 
expected support of the development and implementation of the planned adaptation 
investment projects. Adaptation needs and prioritization of adaptation options and 
technologies would flow from the results of site-specific vulnerability assessments. 
Identified adaptation needs and priorities would reflect the impacts of local climate risks 
and system vulnerabilities as well as expected or possible rapid changes in system 
sensitivities and adaptive capacities, as analyzed in the site-specific vulnerability 
assessment. 
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1.0 INTRODUCTION 
This document is the Synthesis Report on Vulnerability and Adaptation (V&A) 
Assessment for Key Sectors including Strategic and Operational 
Recommendations for the Technical Assistance on Science-based Adaptation 
Planning and Outreach Activities (the TA) prepared by the Hatfield Consultants 
Partnership (Hatfield) for the Ministry of Environment (MOE) of Cambodia. This 
report has been prepared under Contract Agreement № PPCR‐CKP‐11‐QCBS‐S‐
002, signed by MOE and Hatfield on March 22, 2012. 

1.1 BACKGROUND AND OBJECTIVE OF TECHNICAL ASSISTANCE 

Cambodia is one of nine countries and two regions worldwide participating in the 
Pilot Program for Climate Resilience (PPCR) under the Climate Investment Fund 
(CIF) of the International Bank for Reconstruction and Development (IBRD). The 
objective of the PPCR being implemented in Cambodia is to pilot and demonstrate 
ways to integrate climate risks and resilience into core development planning and 
programs, while complementing other ongoing activities. The PPCR in Cambodia 
(henceforth referred to as the “PPRC”) is jointly implemented by the World Bank 
Group (WBG) and the Asian Development Bank (ADB). 

The PPCR in Cambodia is being implemented in two Phases: PPCR Phase 1 is 
supporting Cambodia to prepare a Strategic Program for Climate Resilience 
(SPCR), including an underlying investment program; PPCR Phase 2 will 
involve implementation of the SPCR.  

PPCR Phase 1 consists of five components: 

 Component 1: Mainstreaming climate resilience into the national 
development planning of the key ministries in the Royal Government of 
Cambodia (RGC); 

 Component 2: Mainstreaming climate resilience into sub-national 
development planning; 

 Component 3: Strengthening civil society and private sector engagement 
and gender considerations in Climate Change Adaptation; 

 Component 4: Science-based adaptation planning; and 

 Component 5: Outreach and preparation of PPCR Phase 2 (SPCR).  

Components 1 and 2 are being implemented by a consortium comprising of DHI 
and NIRAS; Component 3 is being implemented by Messrs. Akhteruzzaman 
Sano and Michele Mottolese and their teams. Hatfield is implementing 
Components 4 and 5 of PPCR Phase 1.  

The objective of the TA is to provide technical support to the Climate Change 
Department (CCD) and key line ministries in Cambodia3 to implement specific 
activities during PPCR Phase 1, specifically science-based adaptation planning, 
and outreach activities. 

                                                      
3  Ministry of Economy and Finance (MEF); Ministry or Environment (MOE); Ministry of Planning (MoP); Ministry of 

Agriculture, Forestry and Fisheries (MAFF); Ministry of Interior (MoI); Ministry of Public Works and Transport (MPWT); 
Ministry of Rural Development (MRD); Ministry of Water Resources and Meteorology (MoWRAM); Ministry of Women 
Affairs, Ministry of Information, Ministry of Education, Youth and Sports and the National Committee for Disaster 
Management (NCDM). 
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1.2 OBJECTIVE OF THE REPORT 

This report is a required deliverable under Science-based Adaptation Planning 
(Component 4) of the TA. The main objective of the report is to provide a 
scientific, evidence-based assessment of climate-related vulnerability, and 
recommendations for adaptation to climate variability and change in key sectors 
of agriculture, water resources and infrastructure in four selected provinces in 
Cambodia – Battambang, Kampong Thom, Prey Veng, and Stung Treng. 
Activities undertaken under the V&A assessment include: (i) identification and 
review of V&A literature for Cambodia and other countries in the GMS; 
(ii) assessment of V&A aspects and issues for target provinces and sectors based 
on the literature review, including mapping of climate risks and vulnerability, 
and identification of “adaptation signatures”; (iii) consultation with national and 
provincial stakeholders to raise awareness and validate information; and, 
(vi) preparation of a “synthesis report on vulnerability and adaptation 
assessment for the key sectors, and with emphasis on selected priority provinces, 
including strategic and operational recommendations”. 

Current climate hazards and long-term climate change have been identified as 
significant environmental and developmental issues in Cambodia. Climate 
variability and extremes, presently manifested in ways such as floods, droughts, 
storms, related diseases and sea-level rise, are predicted to intensify in some 
areas during the future decades. A number of V&A assessments for Cambodia 
have been conducted by the RGC and the MOE. These assessments have to date 
focused on the country as a whole and there is not yet an accurate and coherent 
picture of existing vulnerabilities and required adaptation responses at the  
sub-national level (provincial-, district-, commune-, and village-level) or for 
different sectors. Given the variability in the nature and level of climate stresses, 
and in the nature and level of vulnerability to these stresses experienced across 
different local communities and agro-ecological regions such an understanding 
is crucial for building climate resilience in Cambodia as a whole, and also for 
relevant sectors and sub-national levels.  

2.0 COUNTRY BACKGROUND 
The Kingdom of Cambodia remains primarily an agrarian country with 80% of 
the population living in rural areas. The susceptibility of natural resources – and 
consequently resource users – to being affected by increasing climate variability 
and/or extreme climate events has led the Government of Cambodia to identify 
climate variability and change as a critical factor contributing to poverty within 
the country. Given Cambodia’s relatively poor rural infrastructure, weak 
adaptive capacity, and disproportionate vulnerability of the poor, there is a 
demonstrated need to improve climate resilience planning.  

Cambodia ratified the United Nations Framework Convention on Climate 
Change (UNFCCC) in 1995 and acceded to the Kyoto Protocol in July 2002. 
Under Articles 4 and 12 of the UNFCCC, Cambodia is required to regularly 
report on national efforts in the areas of climate change mitigation and 
adaptation to achieve the objectives of the Climate Convention. Cambodia 
submitted its Initial National Communication (INC) to the UNFCCC in 2002, 
describing how Cambodia, as a Non-Annex I Party to the Convention was 
meeting its commitments under the UNFCCC. The country is now in the process 
of finalizing the Second National Communication (SNC) to the UNFCCC.  
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In 2006, Cambodia developed the Cambodian National Adaptation Programme 
of Action to Climate Change (NAPA), to provide a framework for identifying, 
prioritizing, and implementing climate change adaptation initiatives in the 
country. NAPA developed a number of priority projects intended to address the 
most urgent and immediate adaptation needs in the key sectors of agriculture, 
water resources, coastal resources and human health.  

More recently, Cambodia has embarked on the PPCR under the Climate 
Investment Fund (CIF). Technical assistance activities under PPCR Phase I are 
intended to inform the Phase 2 – Strategic Program for Climate Resilience, where 
$86 million of strategic climate-related interventions have been planned for 
Cambodia (CIF 2011).  

2.1 GEOGRAPHY 

The Kingdom of Cambodia is located in mainland Southeast Asia between 
latitudes 10° and 15° N and longitudes 102° and 108° E (MOE 2010). The country 
covers an area of 181,035 km2 with a topography broadly consisting of central 
alluvial plains of the Mekong River and Tonle Sap Basin, surrounded by 
mountainous and highland areas, and a coastline to the south extending 435 km. 
Cambodia shares its borders with Thailand to the west and the north, Lao PDR 
in the north, and with Vietnam in the east and southeast (MOE 2010).  

At the confluence of the Mekong and Tonle Sap rivers stands the capital city of 
Phnom Penh. The Mekong River and its tributaries form the main hydrological 
features in the country, while the Tonle Sap Lake, an outlet of the Mekong 
during the rainy season, covers an area up to 10,400 km2 in the northwest (MOE 
2010) (Figure 1). 

2.2 POLITICAL AND ADMINISTRATIVE STRUCTURE 

Cambodia is a parliamentary monarchy, with the King as the Head of State 
representing the country, but with no direct policy making and executive 
governing power. The country’s political regime was established as a liberal 
democracy and market economy by the 1993 Constitution (MOE 2010). The 
Government is made up of Legislative, Executive and Judiciary branches. The 
Parliament holds the legislative authority, and comprises of the National 
Assembly and Senate. Members of the National Assembly are selected through an 
electoral process, while the Prime Minister and the Council of Ministers are 
appointed by the King. The RGC consists of 25 ministries and two Secretariats of 
State. Cambodia is divided into 20 provinces and four municipalities (MOE 2010). 

The socio-economic and climatic characteristics of Cambodia are provided as 
Appendix A1. The following section discusses some key concepts and definitions 
that underlie and inform the assessment of climate-related vulnerabilities and 
adaptation strategies in sections 6.0 and 7.0.  
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Figure 1 Map of Cambodia. 

 
From MOE (2010) 

3.0 GENERAL CONCEPTS AND DEFINITIONS 

Changes in the climate in Cambodia can be viewed as both inter-annual climate 
variability and climate change. The Earth’s climate is dynamic and naturally 
variable, fluctuating within and between seasons, years, decades, and over 
longer time scales. Natural climate variability refers to year-to-year variability of 
rainfall patterns and temperature, but this variability does not significantly 
change the long-term average climate. Climate change refers to a global 
phenomenon (with different localized impacts) that evolves over long periods of 
time (decades or longer), largely driven by human activity that changes the 
composition of the atmosphere (i.e., emission of greenhouse gasses) (MOE and 
UNDP 2011a). Scientific evidence from historical observations and model-based 
projections of future climate conditions suggest that climate change, 
characterized by long-term increases in average temperature, changes in 
precipitation, more extreme weather events, rising global average sea level, 
among others, will continue if current rates of increase of greenhouse gas 
concentrations in the atmosphere persist. 



Synthesis Report on Vulnerability and Adaptation Assessment 5 Hatfield 

3.1 VULNERABILITY AND LIVELIHOODS 

The concept of vulnerability is closely linked to livelihoods and people’s access 
to resources, livelihood assets and entitlements. The United Kingdom 
Department for International Development (DFID) Sustainable Livelihood 
Approach (SLA) recognizes that people pursue a range of livelihood outcomes in 
order to increase their livelihood assets, and reduce their vulnerability. Six types 
of assets have been identified within this framework, including financial, 
human, natural, physical, social and political capital. These constitute the 
building blocks of livelihoods. Livelihood assets are determined and affected by 
shocks (such as floods, drought, storms, civil conflict, economic crisis, human 
health emergency, and crop/livestock health shocks, etc., that can destroy assets 
directly), trends (population, resources, economic and governance trend and 
technical trend) and seasonality (“vulnerability context”), as well as policies, 
institutions and processes (i.e., government, private and civil sector). The 
institutions and processes influence access to assets, since they:  

 Create assets, e.g., government policy to invest in basic infrastructure 
(physical capital) or technology generation (yielding human capital) or 
the existence of local institutions that reinforce social capital; 

 Determine access, e.g., ownership rights, institutions regulating access to 
common resources; and 

 Influence rates of asset accumulation, e.g., policies that affect returns to 
different livelihood strategies, taxation, etc. (Bingen 2000). 

The DFID-SLA framework is presented in Figure 2. The framework was 
designed to improve understanding of the linkages between poverty, livelihood 
issues and vulnerability, and stresses that poverty-focused development should 
be perceived as a multi-leveled approach, which recognizes the dynamic nature 
of livelihood assets and livelihood strategies in the face of vulnerability as well 
as the roles of various actors.  

Figure 2 DFID Sustainable Livelihoods Framework (DFID 2000). 
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In the context of climate (change) vulnerability in Cambodia, conceiving a 
livelihood-focused framework is important, particularly how each different 
component of the framework (i.e., risks, opportunities, services, and policies, 
institutions, organizations and processes (PIOPs) shape the six types of 
livelihood assets. Climate-related risks constitute an additional stress on 
livelihood systems, in terms of the result of the interaction between physical 
hazards with properties of the exposed systems (i.e., their sensitivity and 
adaptive capacity). The degree of vulnerability of a system determines the extent 
to which the system is (negatively) affected by stressors like the impacts of 
climate hazards. Livelihood strategies that produce livelihood outcomes that 
strengthen the system’s asset base tend to reduce the system’s vulnerability, and 
strengthen its adaptive capacity. 

3.2 CLIMATE CHANGE VULNERABILITY AND GENDER 

Climate change, as both an environmental issue and a social issue, has been 
given increasing recognition. The way in which climate change affects groups 
that face under-representation, such as women, ethnic minorities and indigenous 
people, must receive sufficient attention (Ministry of Women’s Affairs, 2012). 

The Women’s Environmental Network (2010) examines the distinct impacts of 
climate change on women in both developed and developing countries, women’s 
contribution to climate change, and their involvement in decision making about 
tackling climate change. It finds that, because of their increased likelihood of living 
in poverty, and their gendered social roles, women are more likely than men to: 

 die in climate change-related disasters, and suffer from increased 
workload, loss of income, health problems, and violence and harassment 
in the aftermath of such events; 

 be displaced, or encounter problems when other (usually male) family 
members migrate for economic reasons; 

 experience increased burden of water and fuel collection, and resulting 
health problems, due to increased incidence of drought or other changes 
in climate; 

 feel the effects of rising food prices most acutely, and be the first to suffer 
during food shortages; 

 suffer exacerbated health inequalities; 

 suffer from violence, including sexual violence, in resource conflicts; and 

 be expected to, and need to, adapt to the effects of climate change, 
increasing their workload. 

In addition, climate change is making it less likely that the Millennium 
Development Goals are obtainable, which includes the goal for improving 
gender equality. The adaption measures are required in addressing numerous 
elements of vulnerability, as well as the gender inequality as until gender 
inequality is addressed women will continue to suffer climate change impacts. 
Gender-sensitivity is vital for adaptation strategies to adequately take account 
of women’s considerations. 
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4.0 VULNERABILITY TO CURRENT CLIMATE HAZARDS AND 
CLIMATE CHANGE 

Appendix A2 provides detailed discussion of the definition of the key concept 
such as vulnerability, vulnerability assessment and mapping, natural disaster 
and vulnerability, adaptation needs and vulnerability assessment, and other 
methodological considerations of the vulnerability assessment including uses of 
indicators to measure and monitor vulnerability. Appendix A2 also provides 
discussion on other key concepts such as adaptation and development, 
adaptation deficit and future adaptation needs and signatures. An adaptation 
deficit is experienced when there is a failure to adapt to current climate risks 
(World Bank 2010). Adaptation deficits can occur for a number of reasons, 
including the fact that people are uninformed about climate uncertainty and fail 
to allocate resources to respond to existing climate risks; and that development 
decisions do not consider the cost of current climate risks. Adaptation signatures 
refer to a collection of steps and actions (which may include actions aimed at 
building adaptive capacity, vulnerability assessments, or sectoral protection 
mechanisms for example) to be taken over a given timeframe in order to address 
effects of current climate variability and any existing adaptation deficits.  

5.0 METHODOLOGY 

This vulnerability and adaptation assessment (V&A assessment) is based on a 
review of existing literature for Cambodia and for countries of the Greater 
Mekong Sub-region (GMS) on climate-related vulnerability of particular 
“systems” (households, villages, communes, districts, or provinces) and key 
sectors (and livelihoods linked to these sectors). The assessment focuses, in 
particular, on the following dimensions of climate-related vulnerability: 
exposure to impacts of current climate hazards and climate change risks; the 
climate sensitivity and adaptive capacity of the “systems” and sectors under 
consideration; and long-term vulnerability of systems and sectors to climate 
change risks based on projections of future socio-economic scenarios. The 
methodology used for this assessment is outlined in Figure 3.  

Four target provinces were selected according to a combination of factors; level 
of vulnerability to floods and drought, vulnerability to climate change and for 
their rating on the Human Development Index (HDI). These selections were 
made at the Inception Workshop and First Technical Workshop organized by 
PPCR in April 2012 for the V&A assessment on the following basis: review of 
existing literature in Cambodia; discussions with the PPCR partners during the 
Inception phase; and discussions held during the Technical Workshop on 
Science-based Adaptation and Outreach with the Climate Change Technical 
Committee (CCTT) on May 2, 2012. Vulnerability “scores” were calculated for 
each province in Cambodia. Target provinces were selected by the concerned 
National Agencies from those determined to be most vulnerable across a variety 
of agro-ecological zones. The priority provinces that were selected are 
Battambang and Kampong Thom from the Tonle Sap region, Prey Veng from 
Cambodia’s Delta region, and Stung Treng from the Plateau/Mountainous 
region. The methods and analysis used to select the priority provinces are 
summarized in Figure 4 and Figure 5. Figure 4 presents the assessments of 
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vulnerability levels by province using indicators from three different studies4 
and proposed numbers of envisaged ADB SPCR investment projects by 
province. Figure 5 shows the ranking of the most vulnerable provinces by agro-
ecological zone when vulnerability levels and overall numbers of ADB 
investment projects by provinces are combined into a single index.5 

Figure 3 Methodology used in the V&A Assessment. 

 

Vulnerable provinces were selected to ensure a reasonable spread across agro-
ecological zones. Two of the four proposed target provinces (Battambang and 
Kampong Thom) are located in the Tonle Sap zone, while the remaining target 
provinces fall into the delta/lowland zone (Prey Veng) and the plateau zone (Stung 
Treng) respectively. The four proposed vulnerable provinces cover three of the four 
agro-ecological zones of the country (Tonle Sap, delta/lowland, and plateau). The 
results of the V&A assessment in each of the four proposed vulnerable provinces have 
direct relevance to other provinces within the same agro-ecological zones. With the 
exception of the coastal zone that is being studied by other projects, the proposed 
assessments are expected to provide a representative picture of climate-related 
vulnerabilities and adaptation needs and priorities for the country as a whole. 

                                                      
4  The Human Development Index developed by under the Cambodian Human Development Report (MOE and UNDP 

2011a); NAPA Assessment (MOE 2006); and, the Climate Change Vulnerability Mapping for Southeast Asia study 
(Yusuf and Francisco 2009). 

5  Relative weights were assigned to each indicator as follows: 30% to NAPA indicators; 10% to IDRC indicators; 30% to 
HDI; and, 30% to ADB projects planned under the SPCR.  
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Figure 4 Matrix used for the Selection of Priority Provinces for Vulnerability 
and Adaptation Assessment under PPCR1 Component 4. 

 

Figure 5 Graph showing the Priority Score for the Selection of Priority 
Provinces for Vulnerability and Adaptation Assessment under PPCR1 
Component 4. 
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Consultations with key government agencies, international organizations, and  
non-governmental organizations (NGOs) were conducted during the pre-inception 
phase and the Inception Mission of the TA. These provided a broad understanding 
of climate change and variability in Cambodia from a sectoral perspective, and also 
helped secure relevant literature to assist in the V&A assessment (see Appendix A3 
for a summary of consultations).  

The literature review on V&A assessments for Cambodia and other countries in 
the GMS helped identify indicators (both qualitative and quantitative) to 
measure climate-related vulnerability. These indicators help measure the level of 
exposure and sensitivity to climate variability of different systems, potential 
changes, and predicted adaptive capacities. Applying methodologies, indicators 
and results from the literature for Cambodia and the GMS, vulnerabilities of 
livelihood systems (linked to the target sectors of agriculture, water, and rural 
infrastructure) were assessed and mapped at the provincial and district levels, 
focusing on the four vulnerable provinces. 

The vulnerability assessment examines variability and location-specific climate 
risks and system vulnerabilities within vulnerable provinces by assessing and 
mapping vulnerability at the district level and incorporating results of existing 
studies at the village or commune level. The vulnerability assessment does not 
undertake additional local case studies of site-specific climate risks and 
vulnerabilities at the village, commune, or sensitive ecological area scale. This 
level of analysis is beyond the project’s Terms of Reference, which requires a 
focus on priority sectors and vulnerable provinces. The V&A assessment is 
intended to be a generic assessment of vulnerabilities and adaptation needs 
“typical” of identified priority sectors and vulnerable provinces. The generic 
V&A assessment will provide a framework and information base for future  
site-specific V&A assessments that may occur in Phase 2 (SPCR) to further 
support envisaged climate adaptation investment projects (see recommendations 
in Section 8.3).  

Provincial-level consultations were conducted between 29th June and 13th July, 2012, 
with relevant provincial departments6 in the four vulnerable provinces, and 
described existing climate impacts and adaptation requirements for key sectors. A 
participatory vulnerability mapping exercise was performed to obtain information 
about areas exposed to climate hazards, socio-economic characteristics determining 
vulnerability, and areas of future agro-economic intensification. Participatory maps 
developed during this consultation (see Appendix A4) partially informed the 
development of provincial vulnerability maps. 

Rather than mapping overall vulnerability levels in the target provinces on the 
basis of highly aggregate indices, separate maps were developed for the different 
dimensions of climate-related system vulnerability: exposure to climate risks, 
sensitivity to climate impacts, and adaptive capacity (see section 7.0). This made 
the vulnerability analysis more relevant and transparent, given the 
methodological issues pertaining to the use of vulnerability indices (see 
Appendix A2), and provided a better understanding of the different aspects of 
vulnerability.  

                                                      
6  Provincial Department of Environment; Provincial Department of Agriculture, Forestry and Fisheries; Provincial 

Department of Water Resources and Meteorology; Provincial Department of Rural Development; Provincial Department 
Public Works and Transport; Provincial Department of Planning; and Provincial Committee for Disaster Management 
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For each target province, exposure maps were developed based on the respective 
provincial authorities’ assessment of each district’s “level of exposure” to floods, 
drought and storms. District levels of exposure to these climate hazards were 
assessed on a scale from 0 (no exposure) to 3 (high exposure). For each district, 
overall “levels of exposure” were calculated as weighted averages of “levels of 
exposure” to individual types of climate hazards (floods, drought, and storms) 
by combining individual “level of exposure” rankings into an overall “level of 
exposure” score using different weights for the three different hazards.7 

District-level sensitivity levels were measured and mapped for each target 
province using population density as an indicator and drawing on MOP 
population density data for 2010. For purposes of mapping adaptive capacity, an 
adaptive capacity index was constructed from the following indicators (using 
equal weights): Human Development Index (HDI) (provincial value); the 
percentage of population with unsafe drinking water; the percentage of 
population employed in agriculture; the percentage of households with access to 
supplemental irrigation; the percentage of vulnerable housing types; the 
percentage of roads that are unpaved; and the percentage of population owning 
less than 1 ha of land.  

Existing V&A literature and provincial level consultations were used to identify 
adaptation responses for each priority sector and target province, in terms of an 
adaptation “signature” of time- sequenced adaptation steps/actions to respond 
to current and future climate risks. Adaptation options proposed were based on 
identified climate-related vulnerabilities of environmental and socio-economic 
systems and are consistent with existing national, sectoral and provincial 
development strategies and action plans (e.g., National Strategic Development 
Plan [NSDP Update 2009-2013]), hydropower and irrigation developments in the 
GMS). 

As noted above, efforts were made to capture the variability and location-specificity 
of climate risks and vulnerabilities and related adaptation needs and strategies, the 
V&A assessment remains generic, focused on vulnerable provinces and priority 
sectors. Adaptation signatures developed for priority sectors in vulnerable 
provinces are generic overviews of potential adaptation interventions required over 
time in these aggregate systems. While providing a framework for identifying 
appropriate adaptation strategies and selecting suitable adaptation options to meet 
more site-specific adaptation needs, more site-specific adaptation assessments may 
have to be undertaken in Phase 2 (SPCR) to support planned climate adaptation 
investment projects (see recommendations in Section 8.3). 

Finally, the V&A study includes estimates of adaptation costs for Cambodia, 
presented in Section 7.2 of this report. Adaptation cost estimates were based on a 
review of existing adaptation cost estimates developed by international 
organizations (JCCI, 2010). As the range of adaptation options is narrowed 
during PPCR Phase 2, and additional data and information become available, the 
scope for more sophisticated quantitative economic analysis will improve. 

                                                      
7 Floods, droughts, and storms were assigned relative weights of 0.5, 0.4, and 0.1, respectively, reflecting the relative 

frequency of occurrence of these hazards. 
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6.0 REVIEW OF CLIMATE (CHANGE) VULNERABILITY & 
ADAPTATION STUDIES – RESULTS AND DISCUSSION 

The understanding of Cambodia’s vulnerability to climate risks has improved in 
recent years. Scientific assessments of climate-related vulnerability have been 
prepared by the RGC under its INC and SNC to the UNFCCC, as well as under 
the NAPA (MOE 2006). A number of additional studies were conducted with 
support of international organizations to evaluate climate-related V&A issues in 
different sectors, provinces, districts, communes and villages. 

This study reviewed final reports of over 30 studies that assessed aspects of 
climate-related vulnerability and adaptation (V&A) in Cambodia. The reports 
included, among others, (i) the Cambodia Human Development Report (MOE 
and UNDP 2011a); (ii) the Strategic Program for Resilience (SPCR) document 
(CIF 2011); (iii) Climate Change Vulnerability Mapping for Southeast Asia 
(Yusuf and Francisco 2009); (iv) Mapping Vulnerability to Natural Disasters in 
Cambodia (NCDM and WFP 2003); (v) Development of a Flood Vulnerability 
Geographic Information System (GIS) Application – Community Self-reliance 
and Flood Risk Reduction (ADPC and Hatfield 2007); (vi) Comprehensive Food 
Security and Vulnerability Analysis (UNWFP 2008); (vii) Climate Change 
Vulnerability in Cambodia (UNDP 2012); and, (viii) Understanding Public 
Perceptions of Climate Change in Cambodia (MOE 2011). A complete list of 
studies reviewed is appended as Appendix A5. 

V&A assessment studies reviewed under this project used a variety of different 
approaches and methods resulting in different findings and conclusions. While 
vulnerability is commonly defined according to exposure and sensitivity to 
climate change and the adaptive capacity of a system, it has been assessed using 
different qualitative and/or quantitative methods. Only a handful of studies 
assessed vulnerability using a selection of vulnerability indicators and composite 
vulnerability indices. In these studies, findings may differ depending indicators 
and indices selected to characterize vulnerability. 

As far as Cambodia’s vulnerability to longer-term climate change is concerned, 
comprehensive impact assessment studies were undertaken for the National 
Communications to the UNFCCC (MOE 2002 and 2010). These studies used 
various Global Circulation Models (GCMs) and different climate change impact 
models to assess effects of projected climate change on key sectors such as 
agriculture, forestry, coastal resources, and health. They are the only studies 
conducted in Cambodia that focused on longer-term climate change impacts and 
related vulnerabilities. 

Many of the reviewed studies focused on aspects of vulnerability to current 
climate risks and impacts. Some studies utilize primary data generated through 
household-level surveys to understand impacts of current climate hazards on 
physical infrastructure, economic activities, livelihoods and food security. 
Examples include studies undertaken under the NAPA process (MOE 2005b; 
2006), the Comprehensive Food Security and Vulnerability Analysis study 
(UNWFP 2008), and the Climate Change Vulnerability in Cambodia (UNDP 
2012) initiative. 
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Surveys conducted in various locations around Cambodia were not only used 
for gathering socio-economic information related to vulnerability; but also to 
explore public perceptions, knowledge and attitudes related to climate risks and 
impacts (MOE 2011 and SCW 2011). Collectively, these initiatives constitute a 
valuable information base for understanding adaptation needs and designing 
adaptation options – particularly by shedding light on how people perceive 
climate risks, vulnerabilities to such risks, and related adaptation needs, and 
how adaptive capacities and barriers to adaptation were assessed. 

Several studies for Cambodia used indicators/indices to assess climate  
climate-related vulnerabilities. While these studies used similar indicator/index 
based approaches to vulnerability assessment, they differed with regard to 
objectives, scope, methodology, and geographic coverage. Two of these index-based 
studies developed and used comprehensive vulnerability indices, combining 
different components of vulnerability, to assess and map vulnerabilities at the  
sub-national level for all Cambodia. Yusuf and Francisco (2009) mapped overall 
vulnerability levels for Cambodia (as well as other South-East Asian countries), as 
measured by the same overall vulnerability index, drawing on various data bases, 
and using provinces as the primary unit of analysis in Cambodia. The SNC to the 
UNFCCC (MOE 2010) developed a different comprehensive vulnerability index for 
Cambodia; using the commune as the basic unit of analysis, with data taken from 
the MOP commune data base. This vulnerability index combines a larger number of 
indicators (total of 63) compared to the index developed by Yusuf and Francisco 
(2009), but unlike the latter focused mainly on adaptive capacity and human 
sensitivity aspects and did not integrate exposure to climate hazards or ecological 
sensitivity in the analysis. 

Other indicator/index based studies have not attempted to measure and map 
climate vulnerability (and risks) in their full complexity, but focused on particular 
vulnerability (and/or risk) aspects. For example, a study by the NCDM and UNFP 
(2003) mapped vulnerability to natural disasters in Cambodia, in terms of 
exposure to floods and droughts, rice dependency and food security, utilizing 
commune-level survey data and GIS techniques. ADPC and Hatfield (2007) 
similarly combined exposure (to floods and droughts) and aspects of adaptive 
capacity (poverty and rice dependency) to assess and map vulnerability. 
Vulnerability maps were used to identify priority areas for intervention in four 
major rice producing provinces of southwestern Cambodia (Prey Veng, Takeo, 
Kandal and Svay Rieng). Both studies classify vulnerable areas as “first”, “second” 
and “third” priority areas for flood and drought intervention, but using different 
systems for classification. The Cambodian Human Development Report (MOE 
and UNDP 2011a) presents the Human Development Index (HDI) as an index 
measuring vulnerability, in particular certain aspects of adaptive capacity. 
Composed of socio-economic indicators relating to level of income, education and 
health, the HDI is used to map vulnerability at the provincial level as the primary 
unit of analysis, aggregating commune-level data. 

A number of climate vulnerability studies focus on particular provinces or 
regions. IOM (2010) undertook several qualitative assessments of natural hazard 
related vulnerabilities in specific provinces, including Stung Treng (a target 
province of the present V&A assessment), assessing vulnerability to floods, 
droughts and storms from physical/material, social/organizational, and 
perception/motivational perspectives. Participatory surveys and research were 
also undertaken at the village level in specific provinces, districts, and 
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communes. These site-specific local-level “case” studies are generally aimed at 
providing a thorough understanding of the complexities of household- and/or 
village-level vulnerabilities and climate impacts, particularly at the local level 
(ADPC and MWBCSUP 2005; NGO Forum 2012; UNDP 2012). These and other 
studies constitute a substantial body of literature and information on different 
aspects of vulnerability and adaptation to current and future climate risks and 
impacts in the Cambodian context, which the present V&A assessment has 
sought to review and distil. A complete list and brief profile of the studies 
identified and reviewed are presented in Appendix A5. Results of the 
V&A literature review are presented in the following Section (6.1) and discussed 
in some detail in Appendix A6. 

6.1 VULNERABILITY TO CLIMATE IMPACTS AND RISKS IN CAMBODIA – 
FINDINGS FROM THE LITERATURE REVIEW 

Assessments of Cambodia’s vulnerability to climate change, including climate 
variability and extremes, based on the IPCC (2001) definition of a system’s 
exposure, sensitivity and adaptive capacity are summarized in Appendix A6. 
Emphasis in this review is given to examining information and methodologies 
used to evaluate various components of vulnerability in Cambodia, and their 
effectiveness in accurately characterizing vulnerability and guiding the 
identification of suitable adaptation options.  

Cambodia is considered vulnerable to climate change. One study ranks the 
country among the 10 most climate-vulnerable countries globally due to high 
exposure to natural disasters and lack of coping mechanisms8 (UNU 2011). The 
2010 Asia and Pacific Disaster Report (UNESCAP 2010) estimates that 1.7 million 
(12.2%) Cambodians are exposed to floods, and that the country ranks first 
among the top 10 countries in the region for the proportion of population at risk 
of being affected by floods. 

The World Bank (2010) estimated the total damage and losses of US$ 132 million 
caused by the Typhoon, Ketsana in 14 out of 24 provinces. Eighteen provinces 
and cities - Preah Vihear, Kampong Thom, Battambang, Banteay Meanchey, 
Siem Reap, Oddar Meanchey, Kampong Cham, Kratie, Stung Treng, Prey Veng, 
Kandal, Kampong Chhnang, Pursat, Takeo, Phnom Penh, Svay Rieng, Kampot 
and Pailin provinces - 122 districts and 687 communes were affected by flooding 
in Cambodia in 2011. NCDM has estimated that flood destruction costs are up to 
US$ 521 to 624 million9, (NCDM, 2011) plus 250 fatalities and 23 severe injuries 
(Heng Chan Thoeun, MOE CCD, 2012).  

With nearly one-third of the country under the poverty line10 (MOE and UNDP 
2011a), and a large proportion of the population dependent on rain-fed 
agriculture as their main source of livelihood and food security, natural disasters 
like floods and droughts, resulting from the impacts of climate hazards, are 
devastating to the livelihoods of many Cambodians. Many people in the country 
remain poor, or are vulnerable to becoming poor in the face of various shocks 
and crises, including climate-related ones (MOE and UNDP 2011a).  

                                                      
8  The ranking depends on the indicators or index used to characterize vulnerability. Different indicators and indices can 

yield different assessment results.  
9 ADB : Flood Damage Emergency Reconstruction Project, March 2012 
10  The food poverty line is defined as the “cost of consuming a single national reference food bundle providing an average 

subsistence diet of 2,100 calories per day (i.e., averaged over persons of all ages and both sexes)” (World Bank 2009). 
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Vulnerability of systems (households, communities, communes, districts, and 
provinces) throughout Cambodia to impacts of current climate 
variability/extremes and future climate change are assessed in Appendix A6. 
Vulnerability is conceptualized as having the following three dimensions (or 
components): exposure, sensitivity and adaptive capacity (see Appendix A3 for 
definition of vulnerability). Sensitivity and adaptive capacity are intrinsic system 
characteristics, while system exposure refers to the exposure of systems to the 
impacts of current climate hazards or future climate risks. Current climate hazards 
include floods, droughts, storms, as well as unpredictable inter-annual variability 
of the onset and duration of monsoon rainfall and the wet and dry seasons. Future 
climate risks arise from long-term climate change in the GMS and Cambodia, as 
projected on the basis of Global Circulation Models (GCM). These models 
generally predict increased average temperatures, increased wet season rainfall, 
longer and more intense flood events as well as lower average dry season rainfall.  

Some of the vulnerability studies discussed in Appendix 6, notably MOE (2010) 
and Yusuf and Francisco (2009) have developed comprehensive aggregate 
vulnerability indices to assess and map levels of vulnerability to current climate 
hazards across the country and in the wider region. A summary of the results of 
these studies is accompanied by an explanation of the limitations of “universal” 
indicators as vulnerability assessment and mapping tools. 

6.2 VULNERABILITY IN THE THREE TARGET SECTORS  

6.2.1 Agriculture 

As a primarily agrarian country, Cambodia is vulnerable to climate change. 
Given the tropical climate, ample unused arable land and large unskilled labour 
force, Cambodia has comparative advantages in agriculture. Paddy production 
covers 84% of cultivated land and contributes about 38% of agricultural value 
added or 13% of the national Gross Domestic Product (GDP) (2010 data). Paddy 
production is crucial in creating employment and reducing the national poverty 
rate from 47% in 1993 to 30% in 2010 (ADB 2011). Agriculture’s contribution to 
the national GDP has been declining gradually over the past decades (Ty Sokun, 
MAFF, 2012). Despite the decline, most of over 80% of the population who live in 
rural areas are engaged in rain-fed and subsistence agriculture, which is 
particularly vulnerable to changes in rainfall patterns (PPCR Cambodia 2009). 

Figure 6 Agricultural Growth Rates, 2001 – 2011 (Ty Sokun, MAFF 2012). 
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In terms of rice production, only 13% of the cultivated area is irrigated. The 
remaining cultivated area is rain-fed. Under the rain-fed system, farmers plant 
rice once a year (known as “wet season rice”), while in the irrigated system, rice 
is planted twice a year during both wet season and dry seasons (known as “dry 
season rice”) (MOE 2010). Over the period from 1980-2005, Cambodia observed a 
steady increase in the area of wet and dry season rice cultivated. During this 
period, wet season rice productivity also increased by about 0.041 t/ha per year, 
while the productivity of dry season rice increased by 0.079 t/ha per year (MOE 
2010). Increased productivity was mainly a result of increased use of fertilizers 
and better technology to protect crops from pests and diseases. In 2007, the rice 
production in Cambodia reached about 7 million tons, and the country achieved 
surpluses of paddy averaging 2 million tons per annum during the 2008-2010 
period. About 80% of the rice production in Cambodia comes from 10 provinces 
(Figure 7). Among the country’s provinces, the largest producer of rice is Prey 
Veng, which accounted for approximately 14% of the total production in 2007. 
However, Prey Veng experiences a high variability in production compared to 
other provinces, and is identified as the most vulnerable to floods and drought 
(MOE 2002).  

Figure 7 Share of each province to national rice production, 2008 – 2009 (MAFF 
2009). 

 

Despite the dramatic increase in rice production over the past several decades, a 
large proportion of the Cambodian population faces a food deficit. According to 
a report released by the Ministry of Commerce (Heijmans and Reaksmey 2012), 
in 2011, Cambodia’s rice production grew 6.42%, with rice yields growing at a 
similar rate. During the first four months of 2012, Cambodia exported 
49,450 tons of milled rice, a 13% rise from 2011; this growth reflects $35 million 
increase in revenues, which are 40% greater than the year before (Heijmans and 
Reaksmey 2012). Despite this unprecedented growth in the agricultural sector, 
high production costs (particularly under the rice intensification scheme), 
combined with the lack of government assistance keeps rice farmers near the 
poverty line. As a result, most farmers still live on 2,500 Riel (about $0.66) per 
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day or less, while many operate at a loss, and rely on remittances from family 
members living in Phnom Penh or Thailand (Heijmans and Reaksmey 2012). 
Access to rice is compromised by low incomes, poor infrastructure, limited 
marketing and distribution channels, and paddy production that is  
weather-dependent and utilizes low levels of technology. As a result of low 
incomes and high production costs, there is a growing presence of microfinance 
institutions in rural Cambodia, as farmers are becoming increasingly dependent 
on micro-loans to support their livelihoods.  

Given the importance of agriculture for the country, promoting agriculture and 
agro-industry is widely recognised by the government as the best strategy for 
broadening the economic base to offset macroeconomic shocks, ensure food 
security, improve livelihoods of rural people and reduce poverty. Within the 
agricultural sector, the crop production sub-sector contributes the most to GDP, 
followed by fisheries, livestock and forestry, which also make important 
contributions to agricultural development and economic growth. Fish 
consumption contributes to over 70% of the dietary protein consumed in 
Cambodia. The future of both the forestry and fisheries sectors remains 
threatened, with increased rates of deforestation and basin development in the 
Tonle Sap Basin and upstream stretches of the Mekong River. Livestock rearing 
contributed 12.8% of total agricultural production in 2010 (MAFF 2011). 
Livestock provides both an avenue for savings, and income and food in the case 
of pigs and poultry (MOE and UNDP 2011a). Livestock and animal health is also 
a sector that is frequently threatened by natural hazards, and longer-term 
climate change. Forests provide a range of products and services, including 
timber, non-timber forest products (NFTPs), construction materials, wild fruits 
and vegetables, and traditional medicines. 

The agriculture sector, particularly crop production is extremely vulnerable to 
climate change (Eastham et al. 2008, ACIAR 2009, MoE 2010), and are susceptible 
to the following impacts (MOE and UNDP 2011a):  

 Increases in temperature: Changes in temperature patterns, and 
increased number of hot days per year increases evapo-transpiration 
(accelerates dehydration), and alters growing and flowering cycles of 
crops (e.g. preventing or reducing pollination), and as a result, reduces 
crop and pasture yields (Johnston et al. 2009). A recent study in 
Cambodia (Kala et al. 2011) found that the impact of temperature change 
on rice yield can be significant, suggesting that every 1°C increase in the 
minimum temperature of the growing season could reduce the average 
rice yield by 10%, as a result of a change in the time of rice flowering.  

 Changes in rainfall patterns: Shorter and more intensive wet seasons, 
and longer and drier dry seasons will affect traditional cropping 
practices, and alter the distribution of rainfall between different areas. 

 Floods and droughts: Climate change is expected to result in more 
intensive and frequent floods and drought, and less predictable onsets of 
wet and dry seasons. While farmers are accustomed to regular seasonal 
patterns of flooding and drought, changes to normal patterns can have 
large impacts on productivity, particularly of rice, and therefore, 
livelihoods of farmers. 
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 Increased incidence of pests and disease: Changes in temperature, 
seasonal weather patterns and growing seasons could pose increased 
threats to agriculture by pests and diseases (IOM 2009). Increases in 
temperature may accelerate growth rates of crop pathogens, making the 
crops more vulnerable. Furthermore, increased CO2 concentrations may 
enhance the competitiveness of some weed species.  

6.2.1.1 Crop Production 

The Cambodian agriculture sector is particularly sensitive to potential changes 
in local climate and monsoon regimes (Heng Chan Thoeun, MOE CCD, 2012). 
Hence, agriculture is one of the most vulnerable sectors to climate variability. 
Analysis of historical data by MOE (2002, 2010) demonstrates that variability in 
rice production in Cambodia is correlated with climate variability. Based on data 
from the past 20 years the SNC (MOE 2010) found that about 62% losses in 
production were due to flooding, 36% due to drought, and a relatively 
insignificant loss of about 2% was attributable to pests and diseases.  

Projected increases in the frequency and intensity of floods and droughts as a 
result climate change may therefore damage rice crop production. Farmers who 
engage in rain-fed irrigation (wet-season rice) would be particularly vulnerable 
to the risk of flooding and drought. Table 1 illustrates the area of rice cultivation 
damaged by flood and drought, respectively (Ty Sokun, MAFF 2012).  

Table 1 Effects of Climate Change on Agriculture. 

Flood Drought 

Year Damage (ha) Year Damage (ha) 

1984 400,000 1991 200,000 

1995 150,000 1994 250,000 

1996 450,000 1996 400,000 

2000 400,000 1997 430,000 

2001 200,000 2002 150,000 

2002 100,000 2004 300,000 

2011 267,000 2012 80,000 

(Source: Ty Sokun, MAFF, 2012). 

Between 1984 and 2007, the most devastating floods in Cambodia occurred in 
1984, 1996 and 2000. The year 2011 saw the worst flood in 10 years. Floods 
during 1984, 2000 and 2011 were primarily due to increased water levels in the 
upstream regions of the Mekong River drainage, rather than increased rainfall 
within Cambodia, and resulted in the destruction of many rice growing areas in 
the Mekong River Basin. The most recent flood of 2011 also affected 405,686 ha of 
rice paddies, damaged 232,377 ha, and displaced over 46,000 households 
(ACAPS 2011).  

Incidences of drought have also increased in Cambodia over the last decade. 
Droughts resulted in significant damage to Cambodia’s agricultural production, 
particularly in 1991, 1992, 1994, 1997, 1998 and 2004 (MAFF 2010, reported in 
Ros et al. 2011). Prolonged droughts of 1997 and 1998 negatively impacted 
production of rice farmers, resulting in economic hardship, threatening food 
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security, and resulting in loss of life (Ros et al. 2011). Rice farming is particularly 
affected by small droughts that occur in the middle of the wet-season, and floods 
at the end of the wet season. Major rice growing provinces of Prey Veng, Takeo, 
Kampong Cham, Kampong Thom, Battambang, Banteay Manchey and Siem 
Reap remain vulnerable to changes in weather patterns.  

A study conducted by the Asian Disaster Preparedness Centre (ADPC) and 
Hatfield Consultants (ADPC and Hatfield 2007) showed that the main rice 
producing provinces located in Southeastern parts of Cambodia (Prey Veng, 
Takeo, Svey Rieng and Kandal) are vulnerable to floods and drought (Figure 8). 
During the study, a series of maps were generated that combined levels of 
flooding and drought exposure with different socio-economic conditions. The 
following figure shows the extreme vulnerability to flood and drought exposure 
in major rice-dependent provinces. This implies significant socio-economic 
impacts resulting from climate change, and vulnerability to future change will 
likely remain high unless there is economic diversification.  
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Figure 8 Flood (top) and drought (bottom) exposure and rice dependency in 
major rice growing provinces of southeastern Cambodia. 

 
Technical assessments of the impacts of longer-term climate change on 
agriculture are limited in the Mekong region. A summary of relevant studies 
conducted in this region is presented in Eastham et al. (2008). Building on the 
strengths and weaknesses of previous studies, Eastham et al. (2008) developed 
the most extensive projections for climate impacts on agriculture.  
Provincial-level production data for the four LMB countries were used in the 
study to estimate the potential impact of climate change on overall productivity 
of different catchments and basins. The study estimated that the historical total 
basin productivity (1951 to 2000) was 42.9 million tones, and that future 
productivity is likely to increase to 44.5 million tones under a projected 2030 
climate scenario (an increase of 3.6%). Even under drier conditions, productivity 
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under future climate change scenarios is projected to increase between 43.2 to 
45.6 million tones. Despite the projected increase in basin-wide productivity, 
estimates differ across different catchments (see Figure 9). In Moung Nouy, 
Luang Prabang, Tha Ngon and border catchments, productivity under future 
climate scenarios (2030) is projected to decrease, whereas for Mukdahan, Phnom 
Penh and Delta catchments, productivity is projected to remain unaffected by 
climate change. In remaining catchments, productivity is expected to increase, 
with greatest productivity gains to be observed in Ubon Ratchathani and Tha 
Ngon (Eastham et al. 2008). 

Figure 9 Historical (1951-2000) and future (2030) productivity (Eastham et al. 
2008). 

 
Vulnerability of the agricultural sector to current climate hazards and/or  
longer-term climate change were explored under several national-level studies in 
Cambodia. While some studies focused on determining climate change impacts 
under different climate scenarios (MOE 2002; MOE 2010; Eastham et al. 2008), 
others evaluated historical and current impacts of predicted climate change to 
crop production, fisheries, forestry and livestock (Ros et al. 2011; NCDM and 
UNWFP 2003). Official assessments of impacts of climate change on the 
agricultural sector were conducted under the Initial and Second National 
Communications to the UNFCCC (MOE 2001, 2002 and 2010).  

The INC (MOE 2002) conducted an assessment of the impact of projected climate 
change on rice production for four major rice-growing provinces – Prey Veng, 
Battambang, Kampong Cham and Takeo. The assessment indicated that under 
certain predicted climate change scenarios, yields of wet season rice would 
increase, while dry season rice would remain the same or decrease (MOE 2002). 
Predictions suggested that in 2025, rice production from these provinces could 
potentially meet 56% of the national demand, which could increase to 65-67% by 
2050. However, due to limitations in data inputs, the assessment was done using 
a stochastic approach rather than a deterministic approach (MOE 2002). The final 
estimate of yield was based on a single climate variable (rainfall), corrected for 
increase in CO2 and temperature under selected climate scenarios. The study did 
not take into account potential yield increases that may result from the use of 
fertilizers and pesticides, improved technology or other environmental factors. 
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To assess impacts of climate change on rice production in Cambodia, a dynamic 
crop simulation model Decision Support System for Agro-technology Transfer 
(DSSAT) was applied under SNC (MOE 2010). The model was run in 9 main rice 
growing provinces of Cambodia11 using historical and future climate data 
generated by 14 GCMs. The results of the model-based analysis suggested a 
significant impact of climate change on future rice yield (MOE 2010). Under the 
high emission scenario (SRESA2), rain-fed rice yield is projected to continuously 
decrease until 2080, and could fall below 70% of current levels. Under the same 
scenario, irrigated rice crops planted between November and December could 
see yield decreases by about 40%. Under the low emission scenario, yield 
decreases are projected to be much less for both rain-fed (60%) and irrigated 
(20%) rice, suggesting that global emission reductions will be highly beneficial to 
Cambodia’s agriculture (MOE 2010).12  

Impacts of climate change on agriculture may vary across provinces in 
Cambodia (MOE and UNDP 2011a). In drier parts of the country, increased  
wet-season rainfall, and reductions in frequency and duration of droughts, may 
be beneficial for agricultural production (Eastham et al. 2008). However, in 
wetter parts of the country, increased rainfall and flooding may make rice 
production unfeasible in low-lying areas due to increased inundation. Predicted 
climatic changes may require significant transformations in production systems 
such as adoption of irrigation-based dry season rice (ACIAR 2009). Table 2 
summarizes effects of climate change predicted for various catchments in 
Cambodia by Eastham et al. (2008), as presented by the Mekong River 
Commission (MRC) (2009).  

6.2.1.2 Forest Resources  

Forest resources in Cambodia are rapidly degrading, due to increasing 
population, deforestation due to (legal and illegal) logging and other causes 
including shifts in weather patterns. Climate change is likely to accelerate the 
degradation of forests. Increased rainfall resulting from climate change is 
expected to increase soil erosion, and changes in rainfall patterns and increased 
temperatures are expected change the soil water balance, which will have direct 
implications on forest productivity (Whetton and Rutherford 1994; Achanta and 
Kanetkar 1996, cited in MOE 2010). 

                                                      
11  The provinces tested in the study included, Kampot, Svay Rieng, Prey Veng, Kandal, Phnom Penh, Kampong Chhnang, 

Siem Reap, Pursat, and Battambang.  
12  It should be pointed out however, there does not currently seem to be any consensus on whether long-term climate 

change will indeed reduce yields of rice and other agricultural crops in South-East Asia Mekong, including Cambodia and 
GMS. For instance, (SciDev.net) reported on 24 August 2012 on a recent study by G. Lacombe, C.T. Hoanh, and V. 
Smakhtin, scientists from the International Water Management Institute (IWMI), as contradicting more common 
expectations that a warmer planet will reduce agricultural productivity in the region. The study is quoted as saying that “at 
the regional scale, precipitation and temperature changes should benefit agricultural production, as significant 
precipitation increases will occur in the drier areas, whereas the steepest temperature rises will affect the coldest parts”. 
However, the study is reported to be based climate projections generated only by PRECIS (Providing Regional Models 
for Impact Studies), a regional climate modeling system designed to give detailed climate change projections in any 
region, and no other (e.g. global) climate models. Further, the study is reported not to have taken into account the 
impacts of sea level rise on crop cultivation in the Mekong Delta or the possible greater incidence of pests and diseases 
as a result of rising average temperatures. Finally, the (SciDev.net) news post study does not mention the increasingly 
strong links between climate change and extreme weather (less but more intense rainfall and cyclone events as well as 
more intense storms) which may have adverse effects on agricultural outputs, suggesting that this factor may have been 
overlooked as well by the IWMI study.  
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Table 2 Effects of Climate Change in various catchments in Cambodia in 2030 
(Eastham et al. 2008, MRC 2009). 

Se San Catchment 
(Southern Lao PDR, North‐
east Cambodia and Central 
Highlands of Vietnam) 

Agricultural productivity increased; Food availability in excess of demand 
decreased; Temperature and annual precipitation increased; Dry season 
precipitation decreased; Annual runoff increased; Dry season runoff 
decreased; Potential for increased flooding (not quantified). 

Kratie Catchment 
(Southern Lao PDR and 
Central Cambodia) 

Agricultural productivity increased; Food availability in excess of demand 
decreased; Temperature and annual precipitation increased; Dry season 
precipitation decreased; Annual runoff increased; Dry season runoff 
decreased; Frequency of extreme floods increased from 5% to 76% 
annual probability; Peak flows, flood duration and flooded area 
increased; Dry season minimum flows increased. 

Tonle Sap Catchment 
(Central Cambodia) 

Agricultural productivity increased; Food availability in excess of demand 
decreased; Temperature and annual precipitation increased; Dry season 
precipitation decreased; Annual runoff increased; Dry season runoff 
decreased; Dry season water stress increased and remains high; High 
probability of increased flooding (not quantified); Seasonal fluctuation in 
Tonle Sap Lake area and levels increased; Minimum area of Tonle Sap 
Lake increased, areas of flooded forest permanently submerged and 
possibly destroyed reducing fish habitat; Net impact on capture fisheries 
uncertain; Maximum area of Tonle Sap lake increased with possible 
negative impacts on agricultural areas, housing and infrastructure. 

Phnom Penh Catchment 
(South‐eastern Cambodia) 

Food scarcity due to population increase; Temperature and annual 
precipitation increased; Dry season precipitation decreased; Annual 
runoff increased; Dry season runoff increased; High probability of 
increased flooding; Flooded area increased. 

Border Catchment 
(Southern Cambodia and 
South Vietnam) 

Agricultural productivity decreased; Food scarcity due to population 
increase; Temperature and annual precipitation increased; Dry season 
precipitation decreased; Annual runoff increased; Dry season runoff 
decreased; High probability of increased flooding; Flooded area 
increased. 

The impact of climate change on forest productivity was further assessed under 
the RGC’s SNC to the UNFCCC (MOE 2010). The study found that exposing 
forests to longer dry periods under predicted climate conditions may reduce 
forest productivity. Depletion of soil moisture due to climate change could result 
in about 6% decline in teak productivity, and 17% decline in moist deciduous 
forest productivity. Under climate change conditions, most lowland forests, 
particularly those located in the northeast and southwest, are expected to be 
exposed to longer dry periods up to 2050. Low land forests (total of over 
4 million ha) which are already facing water deficits during 4-6 months of the 
year, will face water deficits for extended periods of time (for up to 6-8 months 
of the year). In addition to forest productivity, the SNC further predicts that 
changes in rainfall will adversely affect forests, in terms of the survival of 
seedlings, change in cropping calendars and crop varieties, as well as increased 
risk of soil erosion and degradation as a result of irregular droughts and floods 
(MOE 2010).  

6.2.1.3 Fishery Resources  

Fisheries in the Mekong River Basin (MRB) and Tonle Sap are among the largest 
and most significant in the world. The Tonle Sap ecosystem in Cambodia 
supports one of the most productive freshwater fisheries in the world, with 
annual yields of 230,000 metric tons (1995–1996), equivalent to about 60% of the 
country’s total annual fish catch. Millions of people in the MRB and Tonle Sap 
Basin derive their main income and livelihood from the productive and diverse 
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fish resources of the two basin systems. Capture fisheries and aquaculture not 
only contribute to about 10% of Cambodia’s GDP, but are also important in 
terms of livelihoods and food consumption. Fishing and related services 
comprise the primary source of income for about one third of the population, 
and secondary income for half of the population residing around the Tonle Sap 
Lake (Baran 2005).  

A recent study funded by DFID (Alison et al. 2009) examined the vulnerability of 
national economies to changes in fisheries resulting from climate change. The 
study found that Vietnam and Cambodia were among the most vulnerable 
countries, ranking 27 and 30, respectively. Vulnerabilities of Vietnam and 
Cambodia were particularly great due to the predicted extent of climate 
warming, the economic and dietary/nutrition importance of fisheries to national 
populations, and relatively limited adaptive capacity.  

Scientific studies on impacts of climate change on fisheries in Cambodia, and the 
GMS as a whole, are limited. Allison et al. (2009) emphasize that predicting the 
impact of climate change on fisheries can be difficult because of the limited 
knowledge and understanding that exists on the response of ecosystems to 
anticipated physical changes in the environment. Another study suggests that 
attempts to predict specific effects of climate change on the composition and 
abundance of fish species in Cambodia, should consider changes in fertility, 
recruitment, nutrition and growth patterns within and between fish species 
(World Fish 2009). The study concludes that there is a need to conduct 
assessments on the potential effects of climate change on commercial fish species 
that comprise bulk of the catch (World Fish 2009).  

A study by Halls (2008) finds that growth of fish in the LMB is positively linked to 
the duration and extent of flooding, indicating that a longer period of flooding can 
provide larger and prolonged feeding grounds and opportunities for fish, and also 
favor survival and re-productive potential of the fish. Therefore, increased river 
flows, and more extensive and prolonged floodplain inundation during the rainy 
season could increase the productivity of fisheries, as well as the overall ecosystem 
productivity (Junk et al. 1989; Welcomme 1985; Halls 2009). Increased run off may 
also cause intensification of sediment loading in rivers, lakes and wetlands in 
Cambodia, which would provide higher nutrient levels for fisheries.  

Table 3 summarizes impacts on fisheries of delayed onset of the flood season, 
longer and drier dry seasons, shorter and wetter rainy seasons, as well as sea 
level rise, based on (UNDP 2011). 
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Table 3 Summary of Climate Change Impacts on Cambodia’s Fisheries (MOE 
and UNDP 2011a). 

 

Aside from climate change, changes in the fisheries sector in Cambodia, as well 
as the rest of the LMB, cannot be viewed in isolation from other activities that are 
likely to drive complex changes in the environment. Increasing pressure on rich 
but limited fish stocks has become a cause for concern among various citizen 
groups. Large hydropower developments and uncontrolled land use changes 
pose a serious threat to the ecological health of river basins, and hence to the 
sustainability of the commercial and artisanal fisheries (Pech et al. 2008).  

The effects of climate change may be compounded by significant changes to the 
physical environment arising from adaptive coping strategies pursued by other 
sectors, particularly water and infrastructure sectors. Therefore, impacts on fisheries 
and livelihood changes of people dependent on the sector are also explored in the 
following sections pertaining to water resources and rural infrastructure.  

6.2.1.4 Livestock  

Key vulnerability assessments in Cambodia (MOE 2002; 2010) did not assess 
impacts of climate change on livestock; however, participatory assessments 
revealed that the livestock/animal health sectors are some of the most 
susceptible to climate change (UNDP 2012; NGO Forum 2012). Farmers 
interviewed under the Vulnerability Reduction Assessment study by the UNDP 
(2012) indicated that potential impacts to animal health are of concern due to the 
lack of veterinary care and treatment. Farmers have reported that cattle and pigs 
may collapse during extremely high temperatures, and that the spread of animal 
diseases escalates during the hottest months between March and April. The 
Centre for Livestock and Agriculture Development (CelaAgrid) states that 
during the dry season, livestock faces increased dehydration stress due 
reductions in available fodder which makes livestock more susceptible to 
diseases (UNDP 2012). High temperatures and changing rainfall patterns could 
increase the spread of vector-borne diseases among animals. Animal disease 
outbreaks due to extreme heat are already reported by farmers in Stung Treng 
and Kampong Speu (UNDP 2012). Ownership of livestock is an important 
coping mechanism for rural communities against food insecurity during times of 
economic hardship. Therefore, losing livestock assets can have a significant and 
lasting effects coping strategies under increased climate variability, and as a 
result on rural poverty (UNDP 2012).  
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6.2.2 Water Resources 

Cambodia‘s water resources are highly vulnerable to climate change impacts on 
account of the country’s unique hydrological system, which is primarily 
dependent on the monsoon. Variations in the timing of the monsoon and the 
levels and pattern of associated rainfall have significant impacts on the 
hydrological regime, threatening to undermine the availability and stability of 
water resources, which are critical for the economic growth and development of 
the country (ICEM 2010). The uneven spatial and temporal distribution of water 
resources raises serious issues of access to water in some parts of Cambodia, and 
highlights the need for well-informed decision-making regarding water resources 
development and management, and mitigation of climate change vulnerability 
(Pech 2010). Inter-annual variability in rainfall significantly influences river 
discharges, the extent of areas that get flooded, and the beginning and end of the 
wet and dry seasons. In any given year, between 1 and 4 million hectares of the 
floodplain may be submerged during the wet season (Adamson 2001). 

The Mekong River drains 86% of the total land area in Cambodia (Dore 2003), 
which includes 22 catchments. Tonle Sap Great Lake is the largest catchment in 
Cambodia, and one of the largest in the LMB, involving 12 tributary sub-basins. 
The Mekong River provides 60% of the water for the Tonle Sap Basin, which 
comprises the main agricultural region in Cambodia (Sarkulla et al. 2009). The 
Sekong, Sesan, and Srepok Rivers which form the 3S Basin in the northeast and 
the Cambodian part of the Mekong Delta also represents a strategic, ecologically 
important catchment in the country (MOE 2010). Water resources in Cambodia 
are heavily dependent on the Mekong River System (mainstream Mekong and 
its tributary systems) and its natural “flood pulse” (MOE and UNDP 2011a).  

Cambodia is known to have an abundance of water resources. Surface water 
availability (excluding the coastal zone) is estimated to be around 75,000 million 
m3, and available groundwater resources to be around 17,600 million m3 (MOE 
and UNDP 2011a). These figures represent more than a 100 times the current 
water usage in the country. Despite the abundance of water resources, many of 
Cambodia’s catchments are being degraded as a result of physical alteration of 
inland water systems, deforestation and habitat degradation, excessive water 
withdrawal for agriculture, mining and urbanization (MOE 2010). Up to 
7 million people in rural areas remain without adequate access to safe water 
supply. During years of heavy flooding water supply and sanitation 
infrastructure generally suffers significant damage. This risk is expected to 
worsen under future climate.  

Cambodia’s water resources sector is a sector where the interests of many 
different actors intersect. A critical national issue related to the country’s water 
resources is the debate around hydropower development and the expansion of 
irrigation infrastructure to drive economic growth. Both activities require 
alteration of strategic catchments as well as natural hydrological patterns that 
are themselves subjected to impacts of climate change (MOE and UNDP 2011a).  

In 2009 MOWRAM estimated that agriculture accounts for 95% of total water 
abstractions in Cambodia (Wokker et al. 2011). Given the importance of 
agriculture for rural Cambodian livelihoods, and the dependence of the sector on 
rainfall, development and expansion of irrigation is viewed as a key mechanism 
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for reducing vulnerability to impacts of seasonal variations in climate, and 
increasing agricultural production. However, much of the irrigation 
infrastructure in Cambodia remains dysfunctional, after a long period of civil 
war and conflict. Rehabilitation and expansion of irrigation infrastructure is a 
priority as per numerous plans including; the Rectangular Strategy (2008-2013), 
the National Strategic Development Plan (NSDP) Update 2009-2013, the National 
Adaptation Programme of Action (NAPA, 2006), and the donor-supported 
Strategic Program for Climate Resilience (PPCR 2011).  

The region’s economic growth is fueling demand for electricity, which is 
expected to increase at an average annual rate of 6-7%. Establishment of reliable 
energy sources is also a national development priority for Cambodia, where 
electricity prices are among the highest in the world (MOE and UNDP 2011a). 
With an abundance of water resources in Cambodia, the Ministry of Industry, 
Mines and Energy (MIME) has estimated a total hydropower potential of 
8000 MW in the country (Clausen 2009). Notwithstanding their benefits, 
mainstream and tributary hydropower projects could put the ecological integrity 
of the hydrological system at risk. If hydropower/water sector investment 
development plans are realized, there could be lasting effects on the river 
hydrology, sediment and nutrient transport, as well as biodiversity throughout 
the Mekong River Basin. Cambodia is particularly vulnerable to the effects of 
upstream water infrastructure investments, which can alter hydrological flows in 
Cambodia, change water quality and quantity, sedimentation, and pose serious 
risks to fisheries and agriculture sectors (Keskinen 2009, Clausen 2009, Eastham 
et al. 2008, and ICEM 2010).  

It is also predicted that regulation of river flows by hydropower dams will 
contribute to a reduction in flows during the wet season, and increased flows 
during the dry season (Sarkkula et al. 2009). In this sense, MRC (2010) shows that 
under various hydropower development scenarios, dams will help offset 
extreme fluctuations in river flows caused by frequent floods and droughts 
predicted under climate change.  

Global assessments suggest that the Mekong River Basin is one of the river 
basins that will experience effects of climate change most severely (UNEP 2009; 
MOE and UNDP 2011a). Studies indicated that climate change will alter the 
water cycle and hydrology in the basin and tributary catchments, shifting the 
timing, duration and intensity of rainfall patterns, and as a result, affect the 
quantity and availability, quality, and distribution of water (MRC 2010, 
Keskinen et al. 2009, Bate et al. 2008, Eastham et al. 2008). These changes in the 
water cycle and basin hydrology will have implications for agriculture, food 
production and food security in the basin (Fraiture et al. 2007). 

While national-level assessments of the vulnerability of Cambodia’s water sector 
to climate change are limited, various regional-level assessments shed light on 
the topic. The most significant regional-level assessments were conducted by the 
MRC (2010), Keskinen (2009), Clausen (2009), and Eastham et al. (2008). The SNC 
to the UNFCCC (MOE 2010) presents one of the first national-level assessments 
conducted in Cambodia.  
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Eastham et al. (2008), provided a comprehensive regional assessment of water 
resource impacts of climate change and found that, under projected climate 
conditions for 2030, increased flooding will affect all parts of the basin, with 
greatest impacts felt in the downstream catchments of the Mekong River, due to 
cumulative impact of runoff from upstream catchments. At Kratie, the frequency 
of “extreme wet” flood events are expected to increase from an annual probability 
of 5% under historical conditions, to 76% under projected future climate 
conditions (Eastham et al. 2008). Under “most likely” projections for 2030, water 
storage in the Tonle Sap Lake is expected to increase in terms of both average 
maximum and minimum flooded area and maximum and minimum water levels. 
Changes in the timing of the onset of floods, water levels rising earlier in the year, 
and increases in the flooding duration are expected to affect the productivity of 
capture fisheries, an impact which requires further investigation.  

Eastham et al. (2008) further investigated surface water availability and level of 
water stress under the 2030 climate change scenario. While the study found that 
average water stress levels throughout the basin are likely to be reduced, 
seasonal variations in water availability and withdrawals will continue to cause 
water stress conditions in the Tonle Sap catchment during the dry season, as 
they have in the past. High levels of (seasonal) water stress in this catchment are 
attributed to generally higher water withdrawals for irrigation during the dry 
season (Eastham et al. 2008). 

Keskinen et al. (2009) modeled the hydrological impacts of climate change for the 
period from 2010 to 2049, and their results agreed with the majority of other studies 
in the region that used climate scenarios to determine increases in annual and rainy 
season precipitation, runoff and discharge in the first half of the 21st  century (Nijssen 
et al. 2001; Eastham et al. 2008; Hoanh et al. 2004, ref. Bate et al. 2008). Keskinen et al. 
(2009) further found that in the Tonle Sap Basin, climate change would primarily be 
felt through changes in the flows of the Mekong River, where the annual flood pulse 
into the Tonle Sap River and Cambodian floodplains would likely to be longer and 
wetter, producing higher water levels and more extensive flood inundation. 
Alterations to the Tonle Sap’s unique flood pulse were predicted to have an impact 
on the high aquatic productivity of this system. MRC (2010) also found that climate 
change would result in increases in the number of days with flood charges above 
the mean of the high-flow season, thus increasing the area being flooded, as well as 
the extent of the areas affected by saline intrusion during extreme low flow periods.  

The SNC to the UNFCCC (MOE 2010) predicted changes in the seasonal 
distribution of rainfall, with shorter and more intense wet seasons and longer 
and dryer dry seasons. The SNC (MOE 2010) assessed changes in soil water 
availability in Cambodia under current (baseline) climate conditions and future 
climate conditions (2025, 2050 and 2080). The analysis suggested that under 
future climate conditions (2025 and 2050), most of Cambodia’s agriculture areas 
will be exposed to higher drought risks, except for the northeast region of the 
country. While for the northeast increases in the growing season of 5-7 months 
are projected for 2025 and 2050, shortened growing seasons of 2-3 months are 
expected for these years in the northwest and southeast (under both high and 
low emission scenarios).  
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Figure 10 Changes in soil water pattern under current and future climate (MOE 
2010). 

 

For the year 2080, the results indicate that under the low emission scenario 
(SRESB1), most of Cambodia will have a growing period of more than 5 months, 
suggesting that global reduction in emissions will be beneficial to Cambodia. 
However, MOE (2010) emphasized the greater uncertainty associated with their 
projections for 2080, and the results should be treated with caution.  

Impacts of climate change on water resources will affect livelihoods and increase 
vulnerability to climate hazards, primarily through changes in agricultural 
productivity and availability of fish resources, upon which over 80% of the rural 
population in Cambodia rely. Fraiture et al. (2007) expects increased variations in 
inter-annual rainfall, manifested in the form of both floods and droughts, to result 
in high fluctuations in agricultural production and therefore, farmers’ incomes. 
Poor farmers may not have adequate resources and capacity to cope with reduced 
harvests during drought and heavy rainfall years. The most immediate impacts of 
changes in the natural flood pulse of the Tonle Sap Basin – higher water levels and 
longer and more extensive inundation – will be strongly felt in the fisheries (see 
section 6.2.1.3), with serious implications for incomes, local economies, and 
nutrition and health (MOE and UNDP 2011a).  

6.2.3 Rural Infrastructure 

The Royal Government of Cambodia recognized that the backbone of a country’s 
economy (RGC 2009) is its physical infrastructure: roads and bridges, railways, 
ports, inland water ways, airports, power generation and electricity network, 
irrigation, telecommunications, etc. (PPCR 2011). Improvements in infrastructure 
are directly linked to socio-economic development. Priority infrastructure 
sectors important for economic and human development and for enhancing 
climate-resilience include the rural road network, water supply and sanitation 



Synthesis Report on Vulnerability and Adaptation Assessment 30 Hatfield 

systems, drainage networks, flood protection works, and irrigation 
infrastructure. As measured by the Infrastructure Index of the SNC (Appendix 
A6), infrastructure conditions throughout Cambodia are extremely poor, and 
remain inadequate to support basic human needs.  

Climate variability and change, manifested in the form of floods, droughts and 
other extreme events (e.g., tropical cyclones) can severely impact infrastructure 
(CIF 2011). Damage to infrastructure alone during the year-2000 flood, not 
including losses in production and other secondary-impact costs, was estimated 
at US$150 million (NCDM and MoP 2008). Similarly, the next most devastating 
flood, which occurred in 2011, also damaged crucial infrastructure including 
207 km of national and provincial roads, 2,326 km of rural roads, 205,306 houses, 
1,138 schools, 402 pagodas, and 94 health care facilities, in addition to affecting 
roughly 332,000 households and displaced 143,000 people (CARD 2011).  

6.2.3.1 Rural Roads  

The Cambodian road network covers approximately 50,600 km, which includes 
about 11,700 km of national roads, and about 38,900 km of rural roads 
(ADB 2012). The road network has been heavily affected by years of civil war, 
and continues to be affected by flooding. The major floods of 1996, 2000 and 2011 
caused extensive damage to the road network. A survey conducted by the 
ADB (2002) revealed that only 28% of the road network in Cambodia was in 
good or fair condition; 63% of the roads were either in poor or bad condition, 
while 9% were under construction or rehabilitation. Rural areas where the 
majority of the population lives are primarily served by tertiary roads, as 
Figure 11 illustrates. Existing higher-quality roads primarily serve urban areas, 
and overall, infrastructure is concentrated in urban areas, where only 15% of the 
households are located (UNWFP 2008).  

Figure 11 The Road System in Cambodia (UNWFP 2008). 
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When measured by the proportion of roads that are all-weather access roads, the 
least developed transportation infrastructure is found in the mountain/plateau 
zone and in the Tonle Sap zone (World Bank 2006; UNWFP 2008). This unequal 
quality and distribution in transportation infrastructure has a significant impact 
on poor households in rural Cambodia. Poor transportation infrastructure not 
only incurs higher costs and delays in travel, but also limits access to markets 
(affecting agricultural productivity), education and health care facilities, all of 
which is crucial for income generation and socio-economic development.  

Functionality and sustainability of the road network is important for poverty 
reduction, economic development and disaster relief. Despite frequent damage to 
infrastructure caused by climate-related events (such as floods), aspects of climate 
risk and resilience have not been integrated into infrastructure development at the 
national and sub-national levels. CIF (2011) notes that policy and strategy 
documents of the MPWT, MRD, and MIME do not consider or address issues of 
climate resilience. The current master plan for road development also gives little 
consideration to impacts of climate hazards on road infrastructure or how to make 
roads more climate-proof (JICA 2006; Douven et al. 2009).  

6.2.3.2 Water-Related Infrastructure  

Climate hazards can have far reaching impacts on other infrastructure as well, 
including irrigation facilities, water supply networks, and drainage systems. In 
Cambodia, the provincial drainage network consists of simple single- and 
double-pipe and box culverts which are inadequate to channel flood waters 
(NCDD 2009). Similar problems exist with the sewerage network and which 
impact sanitary conditions. In Cambodia the average person to latrine ratio is 
16.04, with large variations across provinces. In Preah Vihear, Ratanakiri, and 
Prey Veng provinces, sanitation conditions are particularly poor, with person to 
latrine ratios of 52.70, 40.53 and 34.95, respectively. Sanitation conditions are 
relatively better in Phnom Penh (5.53), Kandal (10.72) and Preah Sihanouk 
(10.88) (MOE and UNDP 2011a). During floods, inadequate water drainage 
facilities often overflow which may lead to the mixing of flood water and 
sewage, resulting in major health concerns for affected populations.  

An assessment of 2,525 irrigation schemes across 13 provinces in Cambodia 
(CEDAC 2009) revealed extremely poor performance of most irrigation systems. 
Only 6% of irrigation schemes were found to be fully functional and 32% to be 
partially functional, whereas 65% were completely dysfunctional. The poor 
performance of irrigation systems was mainly ascribed to the following factors: 
limited capacities of farmer groups, low incentives for collective action to 
maintain and improve irrigation infrastructure, and poor design of irrigation 
schemes. Most irrigation schemes were assessed to be economically unviable, 
explaining, in part, wide-spread lack of access to irrigation for cultivation and 
predominant reliance on rain-fed agriculture in most provinces.  

6.2.3.3 Electricity 

About a quarter of Cambodians have access to electricity, which is one of the 
lowest electrification rates in the world (World Bank 2011). Cambodians also pay 
among the highest rates in Southeast Asia for grid power supply: between 600 and 
4,000 riel/kWh (0.15 to 1.00 US$/kWh). One of the goals of the Royal Government 
of Cambodia is to increase the proportion of rural households having access to 
reliable and affordable electricity to 70% by 2030 (World Bank 2011).  
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6.2.3.4 Coastal Infrastructure  

Infrastructure in the coastal zone is particularly susceptible to the impacts of floods 
and storms and in the longer-term, sea-level rise. This zone also contains many 
important economic and industrial activities which are vulnerable to these  
short-term and longer-term impacts. Increased salinization resulting from sea-level 
rise could make it more difficult to supply water and materials to key industries 
such as the processing of agricultural, forest and aquaculture products and 
industrial and domestic construction (WFP 2008). Frequent exposure to storms, 
flooding and increased salinity could also contribute to faster degradation, and 
hence increased costs for maintenance and materials, equipment, machinery, and 
buildings. In the longer term, sea-level rise in coastal areas could affect beaches and 
tourism (UNWFP 2008).  

The degree of susceptibility of the coastal zone to impacts of climate change was 
examined under SNC to the UNFCCC (MOE 2010) using the Coastal 
Susceptibility Index which combines indicators relating to housing structures, 
land use, and population density. The assessment determined and ranked the 
susceptibility levels of all communes in the coastal zone, identifying Dang Tong 
commune, Kaoh Kong District (Koh Kong province) as the most susceptible 
coastal commune, primarily due to its high population density. Communes in 
the coastal Kampot and Kep provinces were found to be generally more 
susceptible than Preah Sihanouk province and communes in Koh Kong 
province.  

Predictions of the extent and impacts of long-term sea level rise remain 
uncertain. However, according to the SNC (MOE 2010), a sea-level rise of 1 m, 
projected for 2060 is likely to result in the permanent inundation of 
approximately 25,000 ha of coastal zone. This means that low-lying human 
settlements, commercial activity, beach resorts, seaports and coastal fisheries 
could be seriously affected by high tides, with significant socio-economic 
impacts (MOE 2010). 

7.0 VULNERABILITY MAPPING FOR TARGET PROVINCES  

Climate-related vulnerabilities were assessed in depth for four vulnerable 
provinces under the PPCR Phase 1 – Battambang, Kampong Thom, Prey Veng, 
and Stung Treng. Recognizing that impacts of current climate hazards are felt 
variably across Cambodia, as will the future climate risks, this exercise aimed to 
capture context-specific determinants of vulnerability, in terms of exposures, 
sensitivities and adaptive capacities. More specifically, the provincial 
assessments explored the following aspects of vulnerability:  

 Exposure to current climate hazards like floods and droughts, including 
the frequency and intensity of these hazards as well as damage caused 
by their impacts;  

 Factors that contribute to vulnerability (sensitivity and adaptive 
capacity), in terms of population densities, key ecological features, and, 
socio-economic and human development conditions (e.g., HDI values, 
inequality, economic diversification, infrastructure conditions, 
institutional capacities); 
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 Vulnerability of key sectors to current climate hazards (i.e., how the 
agriculture, water resources, and infrastructure provinces are affected by 
current climate variability and hazards);  

 Projected long-term climate change trends and secondary climate 
hazards made under regional or national-level climate risk assessments 
that are potentially applicable for each of the four provinces; 

 Factors that may contribute to future long-term vulnerability, in terms of 
socio-economic and environmental projections that may affect the 
provinces’ sensitivities and adaptive capacities to future climate risks; 
and 

 Vulnerability of key sectors to future climate change, based on 
projections made under various regional and national level climate risk 
assessments regarding impacts on agriculture, water resources and 
infrastructure sectors.  

The evaluation of provincial-level vulnerabilities was informed by both the 
literature review and provincial consultations. Participatory exercises conducted 
with the authorities of relevant government departments of each of the four 
target provinces to map climate risks and vulnerabilities in these provinces are 
presented in Appendix A4. The results of the provincial vulnerability 
assessments are presented in Appendix A7.  

On the basis of information obtained through provincial consultations, as well as 
data available within the MRC, Hatfield and the MOP, sets of maps showing 
levels of vulnerability to current climate hazards in terms of the three major 
components (exposure, sensitivity, and adaptive capacity) were developed for 
each of the four provinces. Figure 12 to Figure 14 present these vulnerability 
(exposure, sensitivity, and adaptive capacity) maps for Prey Veng province as an 
illustrative example. The complete sets of vulnerability maps for all four 
vulnerable provinces are found in Appendix A7. 



Synthesis Report on Vulnerability and Adaptation Assessment 34 Hatfield 

Figure 12 Exposure to Climate Hazards in Prey Veng. 
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Figure 13 Sensitivity to Climate Hazards in Prey Veng. 
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Figure 14 Adaptive Capacity to Climate Hazards in Prey Veng. 
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The above maps provide an indication of the variability that exists in the 
different components of vulnerability between districts within a province, 
especially with regards to exposure to hazards. Flooding generally is a more 
localized phenomenon, experienced by districts that contain or are located 
adjacent to major water bodies (e.g., Tonle Sap Lake, Mekong River and 
tributary rivers), whereas droughts are a more widely occurring phenomenon. 
Storms have also caused damage to only some areas of the provinces.  

It is important to consider that results displayed in the above maps should not be 
over-interpreted, as they are subject to methodological limitations associated 
with the use of indices to measure and map vulnerability, as discussed in 
Appendix A2. 

7.1 ADAPTATION IN THE THREE TARGET SECTORS  

Climate change adaptation can be defined as “adjustment in natural or human 
systems in response to actual or expected climatic stimuli or their effects, which 
moderates harm or exploits beneficial opportunities” (IPCC 2007). Within this 
definition of adaptation, there are various types of adaptation undertaken by 
individuals, communities, governments, or other institutions as a response to 
exposure to current climate hazards and future climate risks. Autonomous 
adaptation is triggered by ecological changes in natural systems and market or 
welfare changes in human systems, rather than making a conscious response to a 
changing climate. Planned adaptation on the other hand constitutes deliberate 
policy action, based on knowledge and understanding of observed climate 
conditions or expected future climate risks, in order to return to, maintain or 
achieve a desired state/outcome (IPCC 2007). Decisions regarding planned 
adaptation to future climate risks are often difficult, given that longer-term 
future climate change involves a high level of uncertainty, and large financial 
investments may be required.  

The assessment of vulnerability to current climate hazards and future climate 
change in Cambodia (Section 5.0) described that the country has recently 
observed inter-annual variability in climate patterns and increases in the 
frequency and intensity of extreme weather events (manifested as floods, 
droughts and storms). However, people’s capacity to cope with, recover from 
and adapt to these changes are constrained by prevailing socio-economic 
conditions in the country, as well as by limited human and financial resources, 
low institutional and technical capacities, as well as the lack of awareness about 
climate change and effective coping/adaptation mechanisms (MOE 2006).  

In Cambodia, both autonomous and planned adaptation have been undertaken 
at the individual, community, provincial and national levels to address impacts 
of current climate hazards (i.e., in response to floods, droughts, storms and 
changes in access to natural resources). These include efforts of the Royal 
Government of Cambodia (e.g., the NAPA process), international development 
and funding agencies, non-governmental organizations, as well as communities 
and individuals. However, it is often difficult to distinguish between the two 
types of adaptation; for example, digging wells, adopting new cropping systems 
and calendars, storing rice or fodder may fall under either category, depending 
on the intention, timing and degree of planning (CNMC 2010).  
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Increasingly, aspects of climate change adaptation are being incorporated into 
national and sectoral strategies. Key national strategies and action plans focused 
on, or of direct relevance to, climate (change) adaption include: 

 National Adaptation Programme of Action (NAPA, 2006); 

 Strategic Program for Climate Resilience in Cambodia (SPCR); 

 Strategic National Action Plan for Disaster Risk Reduction, 2008-2013 
(SNAP); 

 Rectangular Strategy for Growth, Employment, Equity and Efficiency in 
Cambodia - RSII (2008-2013); 

 National Strategic Development Plan (NSDP) Update 2009- 2013; and 

 Plan for Decentralization and De-concentration under the National 
Programme for Sub-National Democratic Development (NP-SNDD) 
2010-2019. 

The NAPA (MOE 2006) involved a stakeholder-driven process to identify and 
prioritize a range of activities to address needs and concerns of people at the 
grassroots level for adaptation to the adverse effects of climate hazards in 
various climate-vulnerable sectors. A total of 39 adaptation projects were 
proposed. These were grouped into 20 high-priority projects (with a combined 
budget of $130 million US$), 17 medium-priority projects and 2 low-priority 
projects.  

The SNAP 2008 – 2013 highlighted needs and identified avenues for: 
(i) mainstreaming disaster risk reduction issues and aspects into: (a) national, 
sectoral and local development policies and plans and (b) national and local risk 
assessments; and (ii) improved flood forecasting and early warning capabilities; 
(iii) education and awareness raising; and, (iv) promotion of structural and  
non-structural measures to enhance resilience to climate change. All of the proposed 
DRR mainstreaming efforts are directly relevant to improved climate change 
adaptation. 

It is envisaged that Cambodia will prepare a Climate Change Strategy and 
Action Plan (CCSAP) to provide a strategic framework for climate change 
adaptation and mitigation in Cambodia (PPCR 2011). Climate change adaptation 
objectives are yet to be fully integrated into national and sub-national 
development policy, planning and budgeting processes. Limited human and 
financial resources to meet priority development needs and address 
complementary climate change adaptation requirements, coupled with a limited 
understanding of climate risks and lack of technical capacity, continue to pose 
constraints to achieving integration of development objectives, needs and 
priorities on the one hand and climate change adaptation objectives, needs, and 
priorities on the other. 

As stated in PPCR (2011), “the impacts of climate change on economic performance 
and the achievement of long-term socioeconomic objectives have not been well 
articulated. Sector development policies and plans rarely consider adaptation to climate 
change, primarily on account of constraints that include (i) inadequate awareness of 
potential impacts of climate change on sector development projects and programs; 
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(ii) inadequate availability of and access to reliable location-specific and/or sector-specific 
data, information and assessments of climate change vulnerabilities and impacts; 
(iii) information gaps and limited institutional capacities to meet the challenges imposed 
by climate change; and (iv) limited funding options and resources given that climate 
resilient development investments are much more expensive than standard development 
interventions.” 

The Strategic Program for Resilience (SPCR) document (PPCR 2011) 

recommends that local communities be better prepared to cope with the 
inevitable shocks and impacts resulting from an increasingly variable climate. 
The SPCR identifies a variety of entry points for interventions to help 
communities enhance their coping ability: rehabilitation of existing, or 
development of new irrigation systems; capacity-building programs in 
agriculture and animal husbandry; provision of high-yielding varieties of seeds; 
raising climate awareness among communities; enhancing local preparedness for 
dealing with climate impacts; and, support for livelihood diversification. The 
SPR also recommends increased local community participation in designing and 
implementing adaptation programs and mobilizing support for long-term 
community-based adaptation projects. 

Vulnerabilities and future projections for three key sectors of agriculture, water 
resources and rural infrastructure were explored in Sections 6.2.1, 6.2.2, and 
6.2.3. The following three sub-sections provide brief summaries of adaptation 
efforts undertaken at the national and sub-national levels in Cambodia. In 
addition to existing adaptation practices, these sections also address overarching 
adaptation priorities designed to build resilience of vulnerable human and 
natural systems to current and future climate risks, in accordance with national 
development priorities, strategies, and requirements. Specific adaptation 
requirements and priorities are outlined in detail for the four target/vulnerable 
provinces – Battambang, Prey Veng, Kampong Thom and Stung Treng – in 
Appendix A7. 

7.1.1 Agriculture 

Vulnerability of the vast majority of Cambodians engaged in the agricultural 
sector is shaped by their weak asset base (i.e., limited land holdings and high 
incidence of landlessness, high rates of debt, and low soil fertility), as well as 
lack of access to vital inputs and services (including agricultural inputs, credit, 
agriculture extension services, markets, etc.) (MOE and UNDP 2011a). Climate 
change projections suggest that average temperatures will increase, and the 
onset and duration of seasons will shift, which may result in crop losses, and 
impact incomes, livelihoods and food security. Improving adaptation and 
strengthening resilience to climate change usually requires both hard 
interventions (engineering solutions, i.e., infrastructure development) and soft 
interventions (policy changes, institutional capacity building, social capital 
mobilization, etc.), to ensure that the physical and institutional/social asset base 
is available to effectively respond to future changes.  

In the face of recent crises and shocks, the RGC has reiterated the important role 
of the agricultural sector to livelihoods of the Cambodian population. 
Furthermore, the realization that agriculture, rice in particular, will make a 
critical contribution to short- to medium-term economic growth has led to the 
adoption of a new rice policy by the government, focusing on rice exports and 



Synthesis Report on Vulnerability and Adaptation Assessment 40 Hatfield 

aiming to improve investment in agricultural intensification and expansion 
(RGC 2010). Increases in rice production planned under the new rice policy will 
impact land-use and water management in the country. It is therefore important 
that Cambodia manage agricultural land effectively by practicing: sound 
agricultural land use zoning; environmentally-friendly use of agricultural inputs 
(water, fertilizers and pesticides, etc.); soil productivity mapping; improved 
management of water use/irrigation efficiency; environmental and climate 
change risk/vulnerability mapping and management; and proper application of 
climate resilient paddy crop production technology (Mak Soeun, Agriculture 
Extension, MAFF, 2012).  

In addition to general agricultural development efforts of the RGC/MAFF, 
various projects should be undertaken at the sub-national levels with specific 
objectives related to climate adaptation and building resilience. Planned climate 
adaptation strategies most often rely on external actors (government, NGOs and 
development organizations), that provide support services such provision of 
crop seeds, digging wells, and training of agricultural techniques (Solar 2010). 
Most adaptation efforts currently address current climate hazards (floods, 
droughts and storms). Planned adaptation for long-term climate risks are 
limited/non-existent in Cambodia. This is not surprising given the high levels of 
uncertainty associated with future climate risks and impacts. In addition climate 
adaptation specialists suggest that the best way of building capacity to adapt to 
uncertain future climate risks is to improve ways and means to adapt to the 
impacts of current climate hazards.  

The NAPA projects focused on the agricultural sector comprise approximately 
38% of all prioritized NAPA activities (Solar 2010). With MAFF and local NGOs 
as implementing partners, agricultural sector projects being implemented under 
NAPA are centered on the promotion of household integrated farming and 
development of community irrigation systems. Spanning across the agricultural 
and water resource sectors, NAPA and MAFF have aligned a number of projects 
aimed at improving farmers’ incomes, livelihoods and food security in areas 
affected by flood and drought. Two key focal projects for these activities are, 
Building Capacities to Integrate Water Resources Planning in Agricultural 
Development, and, Promoting Climate Resilient Water Management and Agricultural 
Practices in Rural Cambodia (NAPA Follow-Up project).  

These projects broadly attempt to build upon existing coping strategies of local 
communities (at the grass roots level) to enhance adaptive capacity. The Building 
Capacities to Integrate Water Resources Planning in Agricultural Development 
project activities are related to the improvement of rainwater harvesting facilities 
at the village level, modifications to the design of reservoirs and irrigation 
channels, and the management of these features and natural ponds. The NAPA 
follow-up project broadly aims to: (i) mainstream climate resilience in Commune 
Investment Plans; (ii) prevent potential water conflicts arising from climate-
induced water stress; (iii) establishing community-based climate information 
systems; (iv) improving access to water for household and agricultural use; 
(v) demonstrating new resilient farming methods; (vi) promoting resilient design 
and management of reservoirs, irrigation canals, ponds and dykes; and 
(vii) implementing public awareness and environmental education programmes 
on climate risk reduction (MOE and UNDP 2011b).  
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Some activities undertaken or supported by development organizations to 
promote adaptation to current and/or future climate risks in the agricultural 
sector include:  

 Oxfam America: Supporting the development of agro-meteorological 
forecasting to provide farmers with user-friendly weather information;  

 USAID Cambodia-HARVEST project: Increase food security and reduce 
vulnerability to climate change by transforming agricultural production 
and fostering sustainable approaches to natural resources management;  

 UNEP: Vulnerability Assessment and Adaptation Programme for 
Climate Change within the Coastal Zone of Cambodia Considering 
Livelihood Improvement and Ecosystems; 

 The Cambodian Center for Study and Development in Agriculture 
(CEDAC): Introducing the System of Rice Intensification (SRI), 
cultivation of vegetable crops under various climate conditions, and 
community awareness building related to climate change;  

 The Food Facility Project (2009) European Union (EU), the General 
Department of Agriculture (GDA) and Food and Agricultural 
Organization of the United Nations (FAO): Agricultural land 
improvement, improving knowledge of local farmers selection of good 
rice crop varieties to increase production, raising fish to support 
livelihoods; growing vegetables; and proper storing rice for 
consumption and seeds in 9 provinces of Cambodia; and 

 Development Partnership in Action (a national NGO): This has been 
helping communities cope with climate change by adapting their 
agricultural practices through: introduction of more resilient strains of 
rice; restoration of cultivated peaty soils and degraded lands; improved 
rice cultivation and livestock management; improved nitrogen fertilizer 
application; and mulch farming, conservation tillage, cover cropping, 
and recycling of bio-solids (Solar 2010). 

Most of these initiatives are still in their capacity development stages. Solar 
(2010) states that “as Cambodia’s agriculture sector is prone to both drought and 
floods, adaptation measures are limited to: training of “adaptation experts” in 
agricultural extension teams; implementation of pilot projects in local 
communities; rainwater harvesting techniques; measures to decrease soil erosion 
and preserve genetic diversity in rice agriculture; changed design of reservoirs 
and irrigation channels to prevent risks from increased peak flows; and lessons 
learned disseminated to national and international levels” (Solar 2010).  

At the community and household level, a most commonly adopted autonomous 
adaptation strategy is the selection of and change in cropping systems, where 
farmers grow products that can be sold at a good price in the market 
(e.g., vegetables and flowers), instead of traditional staple crops such as rice 
(Solar 2010). In addition, farmers practice storing rice as a general “safe practice” 
to cope with potential shortages during the dry season or extreme flooding 
events. Farmers have also attempted to expand dry-season irrigation by digging 
wells up to 30-40 m deep (Solar 2010).  
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Alternative livelihood opportunities are increasingly adopted by rural 
households, such as engaging in the construction industry, opening/maintaining 
small shops and restaurants. In response to water shortages, families have made 
livelihood changes such as reduction in domestic water consumption during 
droughts (MOE 2005b). Households have also adopted animal husbandry 
(e.g., culling) to supplement the changes in agricultural income. Out-migration 
to Phnom Penh, Viet Nam and Thailand in search of better livelihood and 
employment opportunities is also increasingly observed as common coping 
strategy in many provinces across Cambodia.  

Local institutions also play a key role in responding to current climate hazards, 
as well as to adaptation to future climate change. For example, local pagodas 
play an active role during floods, by serving as safe havens or collecting funds to 
be disbursed to villagers. Local authorities also establish rice banks with large 
storage capacities in order to distribute rice to villagers affected by floods or 
experienced bad harvests. Rice banks often receive donations from the 
government as well as local NGOs. Additionally, natural resource management 
efforts of local authorities also contribute to climate change adaptation. Some 
examples include, the regulation of fishing season to enable stable fish stocks 
(particularly in agricultural fields) and establishment of community forest 
buffers to prevent soil erosion and provide food security (Solar 2010).  

The SNC to the UNFCCC (MOE 2010) identifies short term and long term 
adaptation priorities of the RGC. Short-term interventions are to focus on 
increasing the capacity to cope with current climate risks through improved 
climate/disaster risk management and community livelihoods; whereas  
long-term efforts will be directed at improving resilience of the agricultural 
sector to future climate risks by mainstreaming climate change into long-term 
policies and planning (MOE 2010). Some of the priorities identified as long-term 
strategies under the SNC also serve as mechanisms for short-term adaptation, for 
example, improvement of hydro-meteorological information systems and 
climate-linked crop insurance can reduce current climate risks in agriculture.  

MOE and UNDP (2011a) argues that adaptation of agricultural sector to climate 
change cannot be viewed in isolation from prevailing more fundamental 
challenges that exist in Cambodia surrounding access to and sustainable 
management of productive land, and effective management of water resources. 
Areas and resources that are associated with conflict and competition need to be 
properly planned and managed. In order for the agricultural sector to meet food 
security and poverty reduction objectives, and to ensure environmental 
sustainability, these critical factors need to be addressed. Based on the 
vulnerability assessment, additional adaptation priorities and structural and 
non-structural interventions have been identified in Table 4 (MOE 2010; MOE 
and UNDP 2011a; NGO Forum 2012; Solar 2010; UNDP 2012). 
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Table 4 Adaptation needs and priorities for the Agricultural Sector. 

Adaptation Needs and Priorities 
1. Resolving long-standing issues of land access in order to provide farmers with secure access to 

viable plots to make long-term commitments and investments to increase productivity, flood security 
and income generation needs.13.  

2. Effective land-use planning in areas of high conflict, controversial and/or ineffective land 
management, or of high ecological importance, such as the coastal zone, the Tonle Sap region, and 
the northeast. 

3. Rehabilitation of irrigation infrastructure and their management and distribution; and meet irrigation 
needs of farmers through smaller-scale systems that respond to local needs and circumstances. 

4. Adoption of high-yielding SRI approaches that utilize efficient water management. 
5. Promote engagement in multi-purpose farming (integrated farming systems) to cultivate a range of 

crops within the same plots. This approach prevents soil degradation and restores ecological 
conditions in the area, and provides a diversified set of agricultural outputs.  

6. Research, develop and breed new rice varieties that are tolerant to local agro-ecological zones, 
climate conditions, and floods and droughts. 

7. Improved weather forecasting systems to encourage adaptive coping strategies. 
8. Promotion of crop insurance to give farmers more confidence to make decisions on planting and 

reduce risk aversion. 
9. Provide agricultural extension services and technical advice to farmers to improve and intensify 

agricultural production (e.g., Farmer Business Advisors and Enterprise Centers). 
10. Promote appropriate usage of chemical (fertilizer and pesticides) and mechanized (machinery and 

equipment) farming and agricultural inputs.  

Proposed adaptation actions do not need to be implemented all right away. 
Some adaptation responses may lend themselves to immediate implementation, 
while action on others may wait until the need for them is clearer and/or more 
information becomes available to define them more precisely. This suggests that 
adaptation responses to current or predicted future climate risks should be 
undertaken in sequence, as a time-bound series of steps. This may start with 
interventions that respond to current climate variability, are justified on 
development grounds, and are robust with regard to assumptions about 
projected future climate change.  

For a particular sector like agriculture, time-sequenced adaptation responses can 
be illustrated in form of an adaptation signature or landscape, with an indication 
of the relative costs of adaptation steps to be taken over time (Mak Soeun, 
Agriculture Extension, MAFF, 2012). (See Appendix A2 for a more thorough 
explanation of adaptation signatures).  

                                                      
13 Fisheries are one of the key sources of protein in Cambodia. Access to fisheries must also be resolved to allow access 

for local communities. A decision was made in 2012 to release all commercial fishing lots. A next important step will be 
to ensure long-term fishery management and enforcement against illegal fishing that would threaten long-term 
sustainability of this important resources. 
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Figure 15 Adaptation Signature for the Agriculture Sector in Kampong Thom. 

 

Figure 15 presents the adaptation signature that has been developed for the 
agriculture sector in Kampong Thom province. It is important to note that the 
nature and focus of measures taken should be tailored for specific ecological areas 
and locations (commune, villages) to address their respective human and ecological 
sensitivity, adaptive capacity and exposure. Improving the hydro-meteorological 
information system in order to provide better early warning of unusual or extreme 
weather conditions, develop seasonal weather forecasts and improve projections of 
long-term climate patterns and trends has been identified as a fundamental 
adaptation priority for the province. A variety of low cost measures including; 
community based agricultural production improvement, alteration of seasonal 
cropping calendars and development of micro-insurance schemes remain attractive 
in the immediate future, in addition to infrastructure investments to improve flood 
protection and drainage to address current climate risks.  

Pilot actions including introducing climate resilient crops, alternating crops, 
sustainable soil and water management (particularly in areas of rice and 
industrial cash crop intensification), can be implemented in the short-to-medium 
term in suitable ecological areas, to test the suitability for larger-scale investment 
across the province (Mak Soeun, Agriculture Extension, MAFF, 2012). These 
measures need to be designed according to site-specific conditions, particularly 
with regards to flood, drought and storm exposure. Sustainable land 
management and farming practices are particularly important for areas where 
increased deforestation could lead to reduced soil fertility and water quality.  
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In the medium-to-long term, it is important to resolve issues of land 
management, land access and distribution, rehabilitation and expansion of 
irrigation infrastructure and related services, controlling rapid land clearance for 
industrial cash crop intensification, and expanding agriculture to areas with 
lower climate (change) risk. Institutional capacity building, in terms of further 
agricultural research, extension and demonstration on improving rice 
productivity and diversifying cropping systems will help adapt to both current 
climate variability and future climate change (Mak Soeun, Agriculture 
Extension, MAFF, 2012).  

The adaptation signatures for this sector in the other three target/vulnerable 
provinces (Battambang, Prey Veng and Stung Treng) are broadly similar, with 
slight differences reflecting differences in context-specific vulnerabilities across 
provinces. Adaptation signatures for the agriculture sector in all four target 
provinces are presented in Appendix A8. 

7.1.2 Water Resources 

Adaptation to climate change in the agricultural sector cannot be undertaken in 
isolation of the water resource sector. Agriculture constitutes the largest water 
extractions in Cambodia, and is highly dependent on the seasonal and  
inter-annual variability in the availability of water resources. Growth and 
development of the agricultural sector is largely influenced by the access to and 
distribution of water.  

At present, a core challenge in water resource management in Cambodia is 
access to and distribution of water (MOE and UNDP 2011a). Climate over the 
past several decades (gradual changes and extreme events) have imposed 
various types of stresses to water management in the country, primarily through 
intensified flooding and droughts. Future climate scenarios suggest that 
availability of water resources also shifts with changing seasonal patterns, and 
will increase in some areas and decline in others, with increased competition 
among different water users (sectors, regions and individuals). With many 
degraded watersheds, in combination with under-developed water management 
infrastructure, limited technical and financial resource capacity, and weak 
governance mechanisms, adaptation of water resource sector to climate change 
presents a serious challenge for Cambodia (MOE and UNDP 2011a). 

The main national policies related to water resources relate to the expansion of 
irrigation and hydropower infrastructure. There is a perception that water 
resources are under-utilized in Cambodia, and that irrigation and hydropower 
will promote development and economic growth. Given that most agriculture is 
reliant on seasonal rainfall, development of irrigation infrastructure is viewed as 
a key solution to reducing vulnerability of farmers to shifting seasonal climate 
patterns. Therefore, rehabilitation and expansion of dysfunctional irrigation 
infrastructure has become a primary objective of the national agricultural policy 
since 2000 (PER 2009). Development of irrigation systems and hydropower will 
both require the alteration of viable catchments and hydrological patterns to 
varying degrees. Therefore, understanding of how water resources as well as 
infrastructure development are subjected to impacts of climate change is critical 
for effective planning and management of the resource, and to minimize 
negative impacts on water users and ecosystem integrity.  
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A number of programs have been implemented in Cambodia in response to the 
impacts of current climate hazards, i.e., floods and droughts (MOE 2005a). In 
particular, many projects have been implemented to address the impacts of 
flooding. Primary measures have been the construction of water culverts and 
rehabilitation of damaged infrastructure (roads and bridges) to better withstand 
flooding; however, construction of dams, pumping facilities, water gates and 
canals, and expansion of drainage and sewerage networks have been limited 
(MOE 2005a). Planting Bamboo is a traditional method employed by local 
communities who live along water bodies to control excessive flooding and 
erosion/sedimentation. Projects aimed at addressing impacts of droughts, were 
primarily focused on the improvement of irrigation systems, rehabilitation of 
pumping stations and water pumps, and establishment of Farmer Water User 
Communities (FWUC) and river basin organizations (RBOs).  

Under The Cambodian NAPA (MOE 2006), the water resources sector was one 
of the priority sectors for the identification and implementation of climate 
adaptation projects. Many of the high priority NAPA projects in the water sector 
facilitated activities related to climate (change) adaptation through rehabilitation 
of multiple use reservoirs, dams and small-scale irrigation ponds, rehabilitation 
of upper Mekong and provincial waterways and flood protection dykes, 
construction of water gates and water culverts, and providing safe water supply 
to communities and households. A few of these NAPA projects are currently in 
the process of implementation, while many have not attracted sufficient funding. 
The focal project Building Capacities to Integrate Water Resources Planning in 
Agricultural Development (US$ 4 million project funded by the UNDP/GEF) 
facilitates adaptation through improvement of rainwater harvesting at the 
village level and modifications to the designs of reservoirs and irrigation canals.  

While climate adaptation in the water resources sector has been mainly 
responsive to currently observed climate hazards, there is limited planning at the 
national and sub-national scale for long-term climate risks on water resources. 
This may be because uncertainties exist not only in the projections in 
precipitation and run-off patterns, but also the linkages between climate change, 
water resources, agriculture and rural livelihoods (Fraiture et al. 2007). As well, 
most climate change impacts are modeled at the regional scale, while 
consequences at the basin, catchment and local/farm scales are largely unknown 
and uncertain. While adaptation planning needs to consider future as well as 
current climate risks, it has been argued that the best strategy to deal with 
uncertain future climate risks is to improve adaptation to and reduction of 
current climate risks.  

Management of water resources in Cambodia in the face of climate change 
requires consideration of both the supply and demand side issues, placing a 
greater emphasis on equity, distribution and efficiency (MOE and UNDP 2011a). 
In this regard, adaptation to both short- and long-term climate risks entails 
establishment of institutions to manage water resources effectively and 
sustainably (Brown et al. 2007). Therefore, hard interventions in infrastructure 
and technology (e.g., dams, reservoirs, canals, pipes, pumps, etc.) for water 
resource management should be accompanied by reforms and/or improvement 
of political, institutional and governance aspects of water management, access 
and distribution.  
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Establishment of the Ministry of Water Resources and Meteorology in 1999 
marked the first step of the RGC to coordinate the sustainable and effective 
management of water resources in the country. The MOWRAM’s programs fall 
broadly under five categories: (i) management of water resources information; 
(ii) water resources management and development; (iii) flood and drought 
management; (iv) water legislation and sustainability; and, (v) human resources 
development. MOWRAM plays a leading role in reducing risks and impacts of 
natural disasters such as floods and droughts through both structural measures 
(flood embankments, irrigation expansion, etc.) and non-structural measures 
(floodplain zoning, climate and weather forecasting, capacity development, etc.). 
However, MOWRAM’s capacity to manage water resources effectively remains 
constrained by the limited human, financial and technical resources within the 
ministry, as well as a lack of proper inter-ministerial coordination and feed-back 
mechanism in water resource planning.  

Adaptation of the water resources sector to climate change in Cambodia in the 
short- and long-term requires addressing prevailing limitations of both 
infrastructure and management dimensions. As such, the following adaptation 
priorities have been identified for Cambodia (MOE 2006; MOE 2010; MOE and 
UNDP 2011a; NGO Forum 2012; Fraiture et al. 2007) (Table 5):  

Table 5 Adaptation needs and priorities for the Water Resources Sector. 

Adaptation Needs and Priorities 
1. Strengthening the Law on Water Resources Management (2007) to promote integrated water 

resources management (IWRM). All relevant sub-decrees for implementing this framework law of 
2007 must be in place and enforced in the near future. Institutional arrangements need to be 
established, and participation of different water users in decision making strengthened. 

2. Formation and strengthening of river basin organizations (RBOs) consisting of local level institutions 
(e.g., FWUCs, Community Fishers, Community Forests) to promote local participation and IWRM. 

3. Strengthening mechanisms of coordination and consistency between different objectives and 
responsibilities of government agencies in water resource management. 

4. Increase the efficiency and coverage of the hydro-meteorological information system to provide 
timely and reliable forecasts to rural farmers, National Agencies, development agencies and 
investors – information including medium to long term drought projection, weather bulletins, flash 
flood early warning, river flood early warning and mapping products, etc. 

5. Strengthen the coordination between Cambodia and neighboring countries to mitigate impacts of 
extreme water-level fluctuations (MRC, ASEAN, Greater Mekong Sub-region, WMO, etc.) 

6. Design of irrigation infrastructure and schemes based on local environmental conditions, demand 
and distribution. Management plans must be developed to enable equitable sharing and distribution 
of water, participation of farmers not only in operation and maintenance, but also in design and 
development to ensure stronger ownership and build proper capacity to effectively manage the 
systems.  

7. Increase the capacity to store water, and diversify the storage types (i.e., small-scale reservoirs, 
individual farm ponds, and community ponds, or medium and large scale). 

8. Promotion of measures to improve rain-fed agriculture through drip irrigation, rainwater harvesting, 
soil water conservation, and capture and storage of water in fields and soil, particularly in drought 
prone regions. 

9. Promotion of mechanisms for artificial recharge of aquifers to promote sustainable and safe (ground 
water quantity and quality issues) groundwater irrigation – especially in key provinces such as Prey 
Veng where groundwater extraction for irrigation has been intensive. 
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Table 5 Cont’d. 

Adaptation Needs and Priorities 

10. Rehabilitation and construction of small and stable irrigation canals (secondary and tertiary irrigation 
canals) to supply water needs during short drought periods during the wet season, as well as during 
the dry season. 

11. Development and expansion of drainage and treatment networks, particularly in provincial towns, to 
facilitate the flow of rainwater and waste water. 

12. Improve access to safe drinking water as a key development objective. 
13. Controlling deforestation and promoting sustainable land-use planning and proper drainage and 

bridges to control run-off and prevent sedimentation, erosion, congestion and contamination of water 
ways. 

14. Promotion of fisheries in broader landscapes, considering migration patterns, river flows, as well as 
ecological conditions of watersheds and floodplains. 

15. Explore opportunities and solutions to promote aquaculture among the poor, in combination with 
capture fisheries. 

Similar to the agricultural sector (Section 7.1.1), adaptation signatures were 
developed for the water resources sector, providing an overview perspective of 
appropriate adaptation responses in the short-, medium- and longer-term.14 The 
adaptation signature for the water resources sector in Stung Treng province is 
presented in Figure 16. Adaptation signatures for this sector in all four 
vulnerable provinces are presented in Appendix A8.  

Figure 16 shows that similar to the agricultural sector (Section 7.1.1), improving 
the hydro-meteorological information system is a key adaptation priority for the 
water resources sector. Improvements will provide forecasts and early warning of 
unusual weather conditions and of upstream flow regulation-related water-level 
fluctuations. In the short term, a number of water infrastructure investments are 
necessary, particularly in the flood prone districts along the main rivers to reduce 
ongoing disaster risks and vulnerabilities to future climate risks. Measures include 
flood-protection works, improving drainage systems, construction and 
rehabilitation of water pumps, and improving access to safe drinking water.  

In addition, “soft interventions” such as development of emergency response 
plans for floods and storms, strengthening policies to reduce deforestation 
should also be undertaken. Institutional capacity building is required in the 
short-term to better manage water resources using principles of IWRM, and to 
strengthen the coordination among various agencies that have a stake in this 
sector, in particular agencies in neighboring riparian countries such as Lao PDR 
and Vietnam whose actions may alter the flows of the Mekong and tributary 
rivers.  

                                                      
14 It is important to bear in mind that the nature and focus of the measures should be tailored made for specific ecological 

areas and location (commune, villages) to address their respective human and ecological sensitivity, adaptive capacity 
and exposure. 
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Figure 16 Adaptation Signature for the Water Resources Sector in Stung Treng. 

 

Pilot actions that can be implemented in the short- to medium- term include, better 
water storage systems (particularly during the dry season), improving access to 
water for irrigation and domestic use (irrigation development, water pumps, etc.), 
and facilitating productivity improvements in fisheries (e.g., combining aquaculture 
and capture-fisheries). These pilot actions should also be designed and tested 
according to location-specific conditions including climate hazards (flood, storms 
and drought) and vulnerabilities, topography, and ecological features.  

Protection of the water resources sector may require both hard and soft 
interventions in the long-term, which range from establishment and imposition 
of regulatory controls over buffer zones (particularly to protect sensitive 
ecological features), strengthening land-use planning and development controls, 
protection of important fish feeding and spawning habitats, and controlling 
increased release of chemical outputs to waterways. Over the long-term, the 
possibility of potentially high-cost efforts to minimize uncertain future climate 
change risks should be examined, including the possibility of relocation, 
rehabilitation of degraded catchments, and diversifying to alternative 
livelihoods (from predominant reliance on the agricultural sector). 
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7.1.3 Rural Infrastructure  

Assessment of infrastructure conditions in Cambodia in Section 6.2.3 indicates 
that roads, bridges, drainage and sewage networks, and other critical 
infrastructure in Cambodia largely fail to meet the needs of socio-economic 
development, and that inadequate infrastructure increases the vulnerability to 
climate hazards. Recently, development assistance has focused on rural roads, 
electricity, and establishing wholesale markets in border zones to enable farmers 
to connect with regional markets. The main national road network and some 
rural roads have been built with external assistance of development 
organizations and neighboring countries (e.g., Thailand, China, Vietnam and 
Japan), resulting in significant improvements. Some rural roads have been 
constructed as part of an effort to prevent and reduce flood damage in 
agricultural areas (MOE 2005b); however, the rural road network still remains 
under-developed, with most roads being un-paved and prone to damage by 
extreme climate events such as floods and storms. With poor road networks and 
transport links, many farmers in rural Cambodia face constraints in access to 
markets, and income generation and improvement opportunities. 

With the support of the Nordic Development fund, pilot activities are being 
prepared and implemented by the ADB in Southeast Asia region, including 
Cambodia to increase the climate-resilience of water infrastructure and 
provincial roads. The investment plan for Cambodia includes financing of major 
upgrade of over 500 km of rural roads in seven of the poorest provinces in the 
Tonle Sap Basin.  

Experience in Cambodia suggests that much of the investments in rural 
infrastructure with regards to climate change have been made in response to 
current climate hazards (i.e., impacts of floods). These projects focus on the 
construction of water culverts, flood protection dykes in major provincial towns, 
and rehabilitation of roads and bridges damaged by floods. However, 
construction of water storage dams, pumping facilities, water gates, canals, and 
expansion of drainage and sewerage networks has been limited. 

The Ketsana project, funded by the World Bank and implemented by the MRD, 
aimed to build and improve rural infrastructure such as roads, water supply and 
sanitation facilities in six provinces affected by Typhoon Ketsana. Roads built in 
rural areas generally follow legal requirements for assessing environmental 
impacts of development activities. The legal framework and institutional 
arrangements for environmental impact assessment (EIA) are well established in 
Cambodia, but the EIA framework faces a multitude of challenges in its practical 
implementation. EIA studies for rural roads and other infrastructure uses 
historical flood levels (i.e., year 2000 flood levels) as the baseline for design and 
construction. However, presently EIA regulations do not require consideration 
of longer-term climate risks and impacts to be considered. Planning and 
development of rural infrastructure with longer lifetimes will need to consider 
future climate risks and standards of climate proofing, as well as adequate 
drainage systems, particularly in areas where the frequency and intensity of 
flooding is expected to increase.  
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In the coastal zone of Cambodia, which is particularly vulnerable to climate 
change, in terms of increased sea-level rise, flooding, storms, and saline 
intrusion, infrastructure development should be carefully planned, integrating 
climate projections as a basis for making infrastructure more climate-proof. 
Coastal zones are especially important for the Cambodian economy in terms of 
tourism, industrial expansion, agriculture, fisheries and transport. With the 
support of DANIDA, the MOE has developed a long-term strategy for 
infrastructure development in the coastal zone of Cambodia. However, this plan 
does not take into account future climate risks; and the proposed sustainable 
land use measures may prove ineffective under changing climate conditions 
(MOE 2010). Sustainable infrastructure development in the coastal zone (as well 
as inland areas) requires that investments take longer-term climate change into 
consideration. New building codes, climate proofing of infrastructure design, 
and land use zoning may be required, particularly in areas most vulnerable to 
strong winds, sea-level rise and flooding (MOE 2010).  

It is also critical that large-scale infrastructure investments such as irrigation 
reservoirs and hydropower dams planned in the mainstream Mekong River and 
tributary rivers take into consideration climate change and associated risks. 
While it is argued that large scale water storage infrastructure can mitigate 
impacts of climate change by redistributing river flows (reducing flooding 
during the wet-season and increasing water availability during the dry season) 
they may also pose serious threats to the ecological health of river basins, and 
therefore, adaptive capacities of rural populations that are reliant on river 
resources (e.g., fisheries) and their floodplains for livelihoods. These 
infrastructures must also ensure sufficient storage capacity during heavy rainfall 
seasons (i.e., consideration of intensified future climate risks) to prevent dam 
failures, which may induce devastating impacts on downstream communities.  

Based on existing vulnerabilities and infrastructure conditions in Cambodia, the 
following short- and long-term adaptation needs and priorities have been 
identified (Table 6): 

Table 6 Adaptation needs and priorities for the Rural Infrastructure Sector. 

Adaptation Needs and Priorities 
1. Conduct local planning and development of infrastructure by considering future climate change and 

standards of climate proofing. 
2. Improve existing infrastructure through climate proofing to prevent potential damage and withstand 

likely impacts of climate change, including the possibility of extreme floods and major flow 
obstruction or drainage issues. 

3. Construction, rehabilitation and climate proofing of unpaved rural road network, particularly raising 
them higher in areas prone to flooding and sea-level rise, and changing the selection of sub-grade 
materials to withstand higher moisture content, and with proper drainage (bridges with big enough 
drainage capacity). 

4. Construction and rehabilitation of water capture and storage systems, including irrigation dams 
considering local conditions, including hydrology and climate patterns/projections, topography, water 
uses and soil conditions. 

5. Establishment of effective management systems for water storage systems through increased 
participation of farmers and water users in design, development, and O&M. 

6. Constructing adequate drainage systems to facilitate water flows. 
7. Improvement of the rural water supply, prioritizing provinces with largest proportions of households 

that do not have access to safe drinking water. 
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Table 6 Cont’d. 

Adaptation Needs and Priorities 
8. Improving sanitation facilities and expansion and improvement of the sewerage network, particularly 

in flood-prone areas. 
9. Raise awareness among provincial authorities and rural communities regarding importance of health 

and sanitation. 
10. Design and construction of housing structures and roofs using materials that are better able to 

withstand climate-related impacts. 
11. Expanding rural electrification. 
12. Adoption of new building codes in areas with strong winds, flood areas (flash-flood and river flood) 

and high risk of sea level rise (coastal areas). 
13. Design and construction of large-scale water storage systems (irrigation and hydropower) by taking 

into consideration, future climate risks and extreme weather events, multiple-purpose water uses, 
impacts on upstream and downstream communities and water users, and transboundary issues.  

Figure 17 presents the adaptation signature that has been developed for the rural 
infrastructure sector in Prey Veng. Adaptation signatures for this sector in all 
four vulnerable provinces are presented in Appendix A8. 

Generally, rural infrastructure in Cambodia is poor, and this is a factor that 
contributes to climate change vulnerability (MOE 2010), and at the same time 
inhibits socio-economic development in the country. In this context, 
improvement and upgrading of key infrastructure, including drainage networks 
(particularly in flood-prone areas), rural water supply and sanitation systems, 
rural electrification systems, and the rural road network remain 
immediate/short-term priorities, not only for climate change adaptation, but 
also for human development. These investments however, will entail relatively 
higher economic costs. Continued risk assessment and identification of high-risk 
areas under both current and projected future climate conditions will be 
important for reducing vulnerability of infrastructure. 

The adaptation signature for Prey Veng (Figure 17) suggests that improving 
hydro-met information is an essential action, not only for early weather warning 
but also for climate-proofing infrastructure. Good hydro-met data is required to 
estimate the costs of possible climate-related damage to infrastructure and to 
design infrastructure to be more climate-resilient in a way that is as cost effective 
as possible. 

In the short term, institutional capacity needs to be built toward mainstreaming 
current and future climate risks in infrastructure development planning, which 
does not occur in Cambodia under present EIA regulations. This requires both 
greater technical knowledge and improved managerial capacity, as well as 
improved systems for inter-agency coordination in infrastructure development 
planning. The introduction of Strategic Environmental and Social Assessment 
(SESA), Cumulative Impact Assessment (CIA), and improved Environmental 
and Social Impact assessment (ESIA) with mainstreaming of climate change 
considerations is strongly recommended. Following best practice guidelines, 
such as those developed for MRC on roads and floods (MRC 2011b) is also 
recommended to help ensure that environmental and economic sustainability is 
considered during planning and design stages. 
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Figure 17 Adaptation Signature for Rural Infrastructure Sector in Prey Veng. 

 
Medium-term pilot actions will be beneficial, particularly in climate proofing of roads 
(e.g., by raising their elevation), erection of flood protection dykes, and construction of 
water culverts, gates and canals in flood-prone areas, particularly in the western-most 
districts of the province. Rehabilitation of water pumps and pumping stations and 
other infrastructure for effective and efficient water supply and distribution 
management will be important in water-stressed, drought-prone areas.  

Over the medium- to long- term, protection of rural infrastructure sector will 
require adoption of building regulations, proper land-use planning and regulatory 
controls to discourage inappropriate forms of land development. In the long-term, 
potentially high-cost, but pro-active efforts to minimize future risks in the face of 
uncertainty should be investigated, including the possibility of relocation of 
people, and rehabilitation of degraded catchments and ecosystems. 

7.2 BROAD ECONOMIC ESTIMATES OF ADAPTATION OPTIONS 

Give the current status of vulnerability and adaptation assessment in Cambodia, 
thorough quantitative assessments of the costs and benefits of adaptation 
options have not yet been undertaken. The Initial and Second National 
Communications to the UNFCCC identified a broad set of adaptation measures 
for key sectors at the national level, based on strategic development priorities of 
the RGC, but no attempt was made to establish costs and benefits of 
implementing these measures in quantitative monetary terms.  
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This report summarizes adaptation strategies and options for Cambodia, 
drawing on existing literature, and more specifically for the four 
target/vulnerable provinces, based on provincial stakeholder consultations and 
available documentation. Given the wide range of adaptation strategies and 
options at national and different sub-national levels that are relevant for 
Cambodia and have been considered and characterized in this vulnerability and 
adaptation (V&A) assessment and given the general lack of data and information 
for quantitative economic analysis of adaptation options in Cambodia as well as 
time and resource limitations under this TA, the V&A assessment has not 
attempted to conduct any quantitative economic assessment (cost-benefit 
analysis) of the discussed adaptation options. Instead, the V&A assessment has 
limited itself to develop some broad estimates of how much different types of 
adaptation interventions might cost, drawing on international literature. These 
adaptation cost estimates are briefly presented in this section. It is hoped that the 
cost figures presented will be useful in providing a sense of likely cost 
implications of different adaptation measures in Cambodia and inform as well as 
motivate more comprehensive and thorough quantitative cost (and benefit) 
analyses of adaptation interventions for Cambodia to be conducted in the future. 

A key reference for information on climate (change) adaptation costs is the 
Economics of Adaptation to Climate Change Study (EACCS), conducted by the 
World Bank (2010). This study represents one of the most extensive efforts to 
develop global and regional estimates of adaptation costs, aiming to help the 
development community and decision-makers in developing countries 
understand the risks and cost requirements for adapting to climate change. The 
study provides adaptation cost estimates for a number of key sectors, including 
infrastructure, water resources (water supply and flood management), 
agriculture, forestry and fisheries, and coastal zones (World Bank 2010). The 
study uses two model scenarios that use maximum and minimum temperature 
changes: the National Center for Atmospheric Research (NCAR) wettest 
scenario; and, the Commonwealth Scientific and Industrial Research 
Organization (CSIRO) driest scenario. The adaptation costs derived under this 
study are presented in Table 7 through 8 below, for the three sectors examined in 
this report: agriculture, water resources and infrastructure, respectively. 

Adaptation costs for the infrastructure sector (Table 7) were calculated 
considering complex dose-response functions for construction costs, which 
capture the adjustments in building standards to allow assets to withstand 
effects of predicted future climate conditions for 50 years from date of 
construction. Maintenance costs for existing assets (in 2010) and new assets 
(constructed after 2010) were distinguished. Furthermore, the analysis accounted 
for the impact of climate change on efficiency of electricity generation and water 
and sewage treatment in response to higher temperatures (World Bank 2010). 
Based on these specifications, adaptation costs were estimated for a number of 
regions, of which East-Asia and the Pacific (EAP) are presented in the table 
above. The table also presents the share of these adaptation costs for Cambodia, 
based on the country’s share of population and land-area in the EAP region. 
Obvious limitations of this methodology and uncertainties influencing the 
results should be acknowledged, given the large variations in geographic and 
climatic conditions, and unequal distribution of climate-related impacts and 
adaptation needs, within the EAP region itself. 
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Table 7 Breakdown of baseline and delta-P costs* of adaptation for the NCAR 
wettest climate scenario by infrastructure category, 2010-50 ($ billions 
at 2005 prices, no discounting). 

Infrastructure Sector   East Asia and 
Pacific 

Cambodia's 
share 

(by population) 

Cambodia's 
share 

(by land-area) 

Electricity (power & wires) 
Baseline* 164.3 1.20 1.85 

Adaptation** 0.6 0.004 0.007 

Roads 
Baseline 60.1 0.44 0.68 

Adaptation 1.8 0.013 0.020 

Water and Sewage 
Baseline 140.7 1.03 1.59 

Adaptation 0.3 0.002 0.003 

Social infrastructure (health & 
education)  

Baseline 123.6 0.91 1.39 

Adaptation 1.1 0.008 0.012 

Notes:  
*  The baseline cost is the sum of capital and maintenance expenditures over the lifetime of the asset. 
** Delta-P cost is the adaptation cost computed as the additional cost of constructing, operating, and maintaining baseline 

levels of infrastructure services under the new climate conditions projected by the two global climate models. 

The cost of adaptation for the water sector includes municipal and industrial 
water supply and excludes water for agriculture and ecosystem services (World 
Bank 2010). Costs also include increasing reservoir storage capacity to meet future 
water demand. Flood protection costs were calculated as the cost of providing 
flood protection against the 50-year maximum monthly runoff in urban areas and 
the 10-year maximum monthly flood in agricultural areas (World Bank 2010). 
Given the scarcity of data on emergency management costs, the study estimates 
adaptation costs based on the additional costs of socio-economic development 
(i.e., education of young women) to neutralize vulnerability to climate shocks. 
Cambodia’s share of adaptation costs is calculated based on its share of population 
and land-area in the EAP region.  

The above analysis shows that the total cost of adaptation in the water sector (for 
the given components – water supply, flood protection, and extreme weather 
events) for Cambodia could be in the range of US$ 77-135 million per year (at 
2005 prices). However, these would be the adaptation costs involved in restoring 
the future water supply and riverine flood protection to the levels that existed 
before climate change. Given the absence of basic water supply and sanitation 
facilities for a large proportion of the population in Cambodia, and taking into 
account the requirements for addressing the current development deficit, this 
value is likely an underestimate.  



Synthesis Report on Vulnerability and Adaptation Assessment 56 Hatfield 

Table 8 Gross annual adaptation costs for water supply and riverine flood 
protection and average annual cost of adaptation for extreme weather 
events (climate change), 2010-50 ($ billions at 2005 prices, no 
discounting). 

Water Sector East Asia and 
Pacific 

Cambodia's 
share 

(by population) 

Cambodia's 
share 

(by land-area) 

NCAR, wettest scenario 

Water supply (gross) 0.9 0.007 0.010 

flood protection (gross) 3.1 0.023 0.035 

Extreme weather events* 8.0 0.059 0.090 

CSIRO, driest scenario 

Water supply (gross) 1.6 0.012 0.018 

flood protection (gross) 2.7 0.020 0.030 

Extreme weather events** 6.2 0.045 0.070 

Notes:  
*  Gross costs set negative values to zero for sector protection in any country with negative costs. 
** Average annual cost of adaptation to extreme weather events consider the number of additional young women who need 

to be educated, and associated costs, to neutralize the increased vulnerability to extreme weather events resulting from 
climate change. 

Table 9 Gross annual cost of adaptation per year to counteract the effects of 
climate change on nutrition (million US$). 

Agricultural Sector East Asia and 
Pacific 

Cambodia's 
share 

(by population) 

Cambodia's 
share 

(by land-area) 

NCAR, wettest scenario 

Agriculture research & extension 0.2 0.001 0.002 

Irrigation expansion 0.0 0.000 0.000 

Irrigation efficiency 0.8 0.006 0.009 

Roads 0.2 0.001 0.002 

CSIRO, driest scenario 

Agriculture research & extension 0.2 0.001 0.002 

Irrigation expansion 0 0.000 0.000 

Irrigation efficiency 0.7 0.005 0.008 

Roads 0.2 0.001 0.002 

The cost of adaptation for the agriculture sector is measured in terms of the level 
child malnutrition. Costs are estimated for investment in agricultural research, 
roads and irrigation to increase agricultural productivity under climate change 
to increase calorie availability and reduce child malnutrition rates (World Bank 
2010). Similar simple calculations of Cambodia’s share of adaptation cost are 
made in Table 9. The figures imply that adaptation cost for the considered 
components of the agriculture sector could be in the range of US$ 7-14 million 
dollars per year, which is also likely an underestimate given the lack of access to 
irrigation and poor rural roads.  
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While the EACCS (World Bank 2010) provides valuable insights into the cost of 
adaptation to longer-term future climate change, exploring some national figures 
for what it costs to recover from natural disasters can provide an understanding of 
costs associated with responses to current climate risks. The Preliminary Damage 
Loss Assessment conducted for the Flood Damage Emergency Reconstruction 
Project (ADB 2012), provides useful recovery estimates from current climate 
impacts. Some unit costs for rehabilitation of 2011 flood-damaged infrastructure 
are presented in Table 10 below.  

Table 10 Unit cost of repairing damaged and affected infrastructure from floods 
in Cambodia (ADB 2012). 

Component Sub-Component Unit Costs (US$) 

Roads  

National roads $330,000/ km 

National road bridges  $1.6m/bridge 

Provincial roads $231,000/km 

Provincial road bridges/culverts (repair) $0.3 m/bridge or 
culvert 

Rural roads (repairing damaged roads) $230,000/km 

Rural roads (repairing affected roads, i.e., 
potholes and tarmac replacement) $50,000/km 

Irrigation - Canals 
(repairing 
earthworks)  

Large-scale canals (30 m3/linear m) $180/linear m 

Medium-scale canals (18 m3/linear m) $108/linear m 

Small-scale canals (14 m3/linear m) $80/linear m 

Irrigation - 
Embankments 
(repairing 
earthworks) 

Large-embankments (52 m3/linear m) $312/ linear m 

Medium embankments (30 m3/linear m) $180/ linear m 

Large-scale canals (22.5 m3/linear m) $135/linear m 

Water Supply  

Dried wells (restoration)  $200/well 

Dried wells (repair) $1000/well 

Hand-dug wells (restoration)  $100/well 

Combined-well (restoration)  $100/well 

The estimates provided above approximate costs for infrastructure repair. 
However, whether these estimates imply infrastructure repair up to a higher 
standard to withstand further weather extremes is unclear. While paving of 
previously unpaved roads will definitely reduce their vulnerability to damage and 
destruction during floods, repairing of canals and embankments using earthworks 
may be subjected to repeated damage. This implies that “climate-proofing” of 
infrastructure, may require costs additional to those presented in Table 10.  

An important adaptation strategy for Cambodia is the improvement of the 
hydrometeorological network. Costs related to the hydrometeorological network 
have been estimated by MOWRAM (2012) as a part of the Hydrological and 
Meteorological Network Improvement Project.15 An amount of US$ 2.5 million was 

                                                      
15 Mr. Im Monichot, Deputy Director of Department of Meteorology, MOWRAM, personal communication on August 14, 

2012: WMO peer review (2010-2011 review) estimated that the rehabilitation of the rainfall and synoptic stations in 
Cambodia (rehabilitation and improvement of equipment, human resources, TA, hardware and software, will cost about 
US$13 million as stand-alone, or US$8 million based on regional networks. 
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estimated for the establishment of 20 synoptic stations, 50 automatic rain gauges, 
500 manual rain gauges, evaporation pans and communications equipment, and for 
related consultancy services, training, operation and maintenance, and data 
processing equipment. A similar amount (approximately 2.6 million) was estimated 
for hydrological network improvement, i.e., construction and operation of 
20 hydrological stations, including consultancy services, logistic equipment,  
water-level and discharge measurement equipment, mechanical workshop 
equipment, training, and data processing and management (MOWRAM 2012). 

It should be noted that adaptation cost estimates presented in this section by no 
means covers all adaptation requirements for Cambodia. There is a number of 
adaptation responses suitable for Cambodia that have not been analyzed by the 
World Bank (2010) study, such as the cost of shifting to alternative crop varieties, 
land-use planning, and increasing water storage capacities. Existing cost 
estimates mostly cover “hard” or structural interventions that relate to 
construction of infrastructure.  

In general this section does not aim to present accurate estimates of the costs of 
specific climate (change) adaptation measures in Cambodia; instead, it is intended 
to provide some guidance on the “order of magnitude of likely adaptation costs 
for Cambodia, based on existing global and regional estimates. There exists a need 
to generate more reliable adaptation cost data as well as estimate the benefits of 
adaptation options (in terms of avoided costs of climate impacts) for Cambodia, so 
as to be able to conduct comprehensive and thorough economic analysis of climate 
change adaptation for Cambodia and inform adaptation decisions. Meaningful 
cost-benefit analyses of local adaptation interventions require accurate data and an 
in-depth understanding of local-level vulnerabilities and adaptation needs, which 
are highly variable across the country. 

8.0 CONCLUSIONS AND RECOMMENDATIONS  
Examination of impacts of current climate hazards, future climate projections for 
the LMB, in combination with prevailing socio-economic conditions in 
Cambodia, can provide an understanding of existing vulnerabilities for the 
country in terms of exposure, sensitivity and adaptive capacities of different 
systems and sectors. This study assessed vulnerability levels and patterns within 
the national context, based on existing studies sponsored by the RGC as well as 
various national and international partners.  

Impacts of current climate hazards and projected longer-term climate change 
risks and related vulnerabilities are summarized for three key sectors; 
agriculture, water resources and rural infrastructure, to which livelihoods of 
rural people in Cambodia are closely linked. While providing the basis for 
survival and well-being for the majority of the country’s population, these 
sectors remain vulnerable to current climate variability and future climate 
change, requiring people to improve their adaptive capacity and coping ability.  

Adaptation needs and priorities for the key target sectors were identified based 
on an understanding of overall vulnerabilities, and in line with national-level 
development priorities elaborated under various strategies and action plans. 
Adaptation options broadly fall into two categories: (a) on strategies that 
respond to current climate risks and address current development deficits, and 
(b) adaptation strategies dealing with longer-term climate change risks.  
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Based on a literature review of existing vulnerability and/or adaptation studies, 
this study evaluated climate change vulnerabilities of four target provinces 
considered vulnerable; Battambang, Prey Veng, Kampong Thom and Stung 
Treng. These provinces were selected based on provincial-level climate risk 
levels and the extent to which different provinces are targeted for investments 
under the follow-up PPCR phase (SPCR) (see 5.0 for methodology). The 
provincial analysis included: (i) evaluation of current and future climate risks; 
(ii) current and future sensitivities and adaptive capacities; (iii) current and 
future impacts of climate change by target sector; (iv) current adaptation 
practices; (v) the adaptation deficit; and (vi) adaptation needs and priorities 
presented as adaptation “signatures”, i.e., a set of interlocking, sequenced 
adaptation responses.  

While this study focused on aspects of climate vulnerability and adaptation at 
national and provincial levels, within four target provinces and three priority 
sectors, the results of the vulnerability and adaptation assessment provide 
insights into vulnerability patterns and appropriate adaptation responses in 
other provinces in Cambodia. Extrapolation of results for other parts of 
Cambodia is elaborated in Sections 8.1 and 8.2, below.  

8.1 VULNERABILITY ANALYSIS – IMPLICATIONS AND LIMITATIONS 

The analysis indicates that there are significant spatial variations in exposure 
and sensitivities to climate change across rural Cambodia, while adaptive 
capacities, which are largely determined by prevailing socio-economic and 
infrastructure conditions, are relatively uniform throughout the country’s rural 
areas. People in all four provinces covered under this study primarily depend on 
agricultural production (particularly rice production), proximity to key water 
bodies (e.g., Tonle Sap Lake, Mekong River, and Sesan, Sre Pok and Sekong 
Rivers), and fishing as a source of income and protein. The four vulnerable 
provinces all exhibit poor human development infrastructure conditions 
including; low incomes, high levels of inequality, poor access to safe drinking 
water and sanitation, large proportions of unpaved rural roads, low rural 
electrification rates, and vulnerable housing structures. Therefore, variations in 
the nature and level of vulnerability between the provinces is mainly attributable 
to the spatial distribution of ecological features, landscape characteristics, 
resource endowments, and population density that determine levels of 
sensitivity to natural hazards.  

For the above reasons the study focused on provinces belonging to different 
(three out of the four) ecological zones in Cambodia, assuming that 
vulnerabilities are broadly similar within the same ecological zone, which makes 
it possible to extrapolate vulnerability results from a target province to other 
provinces within the same zone, thus getting a more representative picture of 
vulnerability levels and patterns for (most of) the country. However, the analysis 
indicates that climate (e.g., seasonal rainfall) patterns and the distribution of 
extreme weather events can substantially vary even within the same  
agro-ecological zone, as well as across districts located within the same province, 
resulting in different patterns and levels of exposure and hence climate-specific 
vulnerability.  
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For example, Battambang and Kampong Thom provinces are both located in 
Tonle Sap ecological zone, bordering the Great Lake. For Kampong Thom, the 
most significant natural hazard remains floods. While lake floods from the Tonle 
Sap and river floods from Stung Sangkae are also major concerns for Battambang, 
many districts within the province are highly vulnerable to drought. Some 
bordering districts and communes in Battambang also experience flash floods 
from the mountains (closely associated with local forest cover change and rainfall 
pattern changes) and from surrounding country. Notable variations in rainfall 
patterns can be observed between Pursat and Kampong Chhnang provinces, 
located immediately to the south of Battambang. Impacts of flooding can generally 
be expected in districts located close to main water bodies. Existence of such 
variations in climate hazard and exposure patterns within the same ecological 
zone means that extrapolation of vulnerability results to neighboring provinces 
may not always paint an accurate picture. It also means that in order to 
understand vulnerability patterns within a province, it is necessary to go down at 
least to the district- or even commune-level as the unit of analysis.  

A similar conclusion regarding extrapolation of vulnerability results can be 
drawn from the vulnerability analysis of Stung Treng. Stung Treng’s climate 
sensitivity result from its unique hydrological features shaped by the Mekong 
River and the 3S rivers system. The province’s current and future climate 
sensitivity and hence climate vulnerability will be influenced significantly by the 
potential impacts of planned upstream water resource developments in these 
river systems, and from the Mekong system.  

In the Mekong floodplain, the scope for extrapolating vulnerability results seems 
to be better. Prey Veng’s vulnerability to floods is mainly a factor of its location in 
the Mekong River flood plain, adjacent to the Toch River and Mekong River, as 
well as from the drainage and dike systems in the border areas with Viet Nam. 
Given the relatively flat terrain in the delta zone, similar impacts of flooding can 
be expected in other provinces within the flood plain (same ecological zone). 
Seasonal droughts patterns also appear to be relatively similar in these provinces 
(see Figure 8 for projected longer-term soil water patterns in Cambodia). Given the 
intensive rice cultivation and high population density in this area, vulnerabilities 
can be assumed to be similar across the delta zone provinces.  

Overall, the provincial-level vulnerability analysis indicates that caution should 
be exercised in the extrapolation of results to other provinces in Cambodia. 
Climate exposures and sensitivities vary significantly across provinces, districts 
and even communes in the same agro-ecological zone. In the present study, 
provincial vulnerability patterns were examined and mapped down to the 
district level. Vulnerabilities could be explored in even greater spatial detail, 
down to the commune level, as the necessary data would be available from the 
Commune Data Base of the MOP. But this has not been possible under the 
present study, given the time and resource limitations. 

8.2 ADAPTATION STRATEGIES – IMPLICATIONS AND LIMITATIONS  

On the adaptation side, this study suggests that needs and priorities to respond to 
current and future climate are broadly similar for many parts of Cambodia. This is 
mainly due to the fact that needs for improved adaptation to climate variability 
largely overlap with needs for human development in Cambodia. Addressing the 
development deficit, particularly in terms of improving access to assets and 
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services to meet basic human development needs such as safe drinking water, 
sanitation, rural electrification, improvement of road networks, also builds climate 
change resilience. Conversely, addressing the adaptation deficit through 
adaptation interventions that often start with low-cost adaptation measures, helps 
to make development efforts more effective. Development and climate adaptation 
strategies need to be integrated, i.e., developed and pursued in tandem.  

The provincial adaptation signatures that this study developed for the three 
target sectors had strong similarities, with only slight differences in adaptation 
responses reflecting location-specific differences in vulnerabilities. For all of the 
provinces, improvement of the hydrometeorological information system remains 
one of highest short-term priorities to ensure more timely and effective early 
warning of local communities about of impending climate hazards and allow the 
communities to better prepare themselves for the impacts that are to be 
expected. Development of flood-protection infrastructure (i.e., dykes, drainage 
networks) in flood-prone areas, establishment of safe havens and emergency 
response plans for disaster risk reduction (DRR), sustainable soil and water 
management in drought-prone areas, rehabilitation and expansion of irrigation 
infrastructure, and alteration of crop varieties and cropping calendars, remain 
common adaptation strategies for all of the four provinces that were analyzed. 
Specific locations for their implementation clearly depend on the local-level 
assessment of exposures and sensitivities. 

Implementation of adaptation strategies in the short- to medium- term are 
therefore broadly applicable to other provinces as well, subject to adequate 
understanding of spatial variations in exposures, sensitivities and adaptive 
capacities. New or innovative pilot adaptation interventions may be tested in 
particular vulnerable (e.g., flood- and drought- prone) districts or communes 
prior to their replication in larger numbers elsewhere in Cambodia to ensure 
learning, effectiveness and sustainability. Furthermore, common adaptation and 
development issues must be addressed for longer-term “sectoral protection”. 
These issues include, but are not restricted to: ensuring land and resource access, 
security of land and resource tenure, and effective land-use planning; combating 
and preventing deforestation; and providing appropriate incentives, regulations 
and controls for development and adaptation activities alike.  

8.3 RECOMMENDATIONS FOR PHASE 2 (SPCR) 

This V&A assessment is a generic assessment of climate risks and vulnerabilities 
and related adaptation needs and strategies at the level of four target (vulnerable) 
provinces (Battambang, Kampong Thom, Prey Veng, and Stung Treng) and three 
priority sectors (agriculture, water resources, and rural infrastructure). The 
assessment sought to capture some of the variability of climate risks, 
vulnerabilities, and adaptation needs within the target provinces, by assessing and 
mapping vulnerabilities at the district level for each of the target provinces and by 
reflecting the results of existing commune- and village-level vulnerability and 
adaptation studies. Nevertheless, it is likely that more site-specific in-depth V&A 
assessments at the commune, village, and/or sensitive ecological area level will be 
required to properly inform the design, development and implementation of the 
climate adaptation investment projects planned for Phase 2 (SPCR). These site-
specific assessments would have to be conducted as part of the technical assistance 
(TA) inputs under Phase 2, possibly under the “knowledge management” and 
“feasibility study” lines contemplated for SPCR. 
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8.3.1 Vulnerability Assessment 

It is recommended that more site-specific vulnerability assessments at the 
village, commune, and/or sensitive ecological area level be carried out under 
Phase 2 (SPCR) in support of the development and implementation of the 
planned adaptation investment projects. The recommended site-specific 
vulnerability assessments will be able to use the present generic vulnerability 
assessment as a framework and information base, while specifically taking into 
account the approaches and methods used by and lessons learned from existing 
local-level vulnerability assessments such as those supported under the UNDP 
Small Grants Project. The number, geographic location, and physical 
extent/scale of the sites as well as methodological aspects (such as the type and 
size of the local village/household/ecological surveys to be undertaken) for 
these location-specific vulnerability assessments would have to be determined at 
the beginning of Phase 2.  

8.3.2 Adaptation Needs Assessment 

Since climate change is making it less likely that the Cambodian Millennium 
Development Goals are achieved (including improving gender equality) it is 
recommended that the adaption measures address gender inequality. Gender-
sensitive strategies are required for adapting to climate change. It is therefore vital 
that adaptation strategies adequately take account of women’s considerations. 

It is recommended that the generic (sector-specific) climate adaptation signatures 
which have been developed by the present V&A assessment for the three 
priority sectors be “translated” into more site-specific climate adaptation needs 
and priorities under Phase 2 (SPCR) in support of the development and 
implementation of the planned adaptation investment projects. Site-specific 
adaptation needs and priority assessments would be conducted in conjunction 
with the recommended site-specific vulnerability assessments, i.e., in the same 
locations.  

The identification of site-specific adaptation needs and prioritization of 
adaptation options and technologies would flow from the results of site-specific 
vulnerability assessments. These would take into account environmental and 
socio-economic impacts resulting from current activities, and modify planned 
economic activities to prevent/correct unintended effects of adaptation 
interventions. Important impacts and changes to be considered may include 
changes in land use, forest cover, and downstream river flow, urban expansion, 
infrastructure development (roads, water drainage, flood control, etc.). Identified 
adaptation needs and priorities would reflect the impacts of local climate risks 
and system vulnerabilities (i.e., system sensitivities and adaptive capacities) as 
well as expected or possible rapid changes in system sensitivities (e.g., associated 
with rapid land use changes and rapid rates of deforestation) and adaptive 
capacities, as analyzed in the site-specific vulnerability assessment.  
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9.0 CLOSURE 

We trust the above information meets your requirements. If you have any 
questions or comments, please contact the undersigned. 

HATFIELD CONSULTANTS: 

 

Approved by: 

  

 

 Sokhem Pech 
Project Manager 

 Date 

 

 

 

Approved by: 

  

 

 Grant Bruce 
Project Director 

 Date 

 



Synthesis Report on Vulnerability and Adaptation Assessment 64 Hatfield 

10.0 REFERENCES 

Abraham, J. 2009. Developing Adaptation Strategies. Southwest Climate 
Network. University of Arizona. June 17, 2009.  
http://www.southwestclimatechange.org/solutions/adaptation/developi
ng-strategies 

ACAPS (Assessment Capacities Project). 2011. Secondary Data Review – 
Cambodia. Geneva: ACAPS.  
http://www.acaps.org/img/documents/secondary-data-review-
cambodia-sdr-cambodia.pdf 

ACIAR (Australian Centre for International Agricultural Research). 2009. 
Developing Research Options to Mainstream Climate Adaptation into 
Farming Systems in Cambodia, Laos, Bangladesh and India. ACIAR: 
Canberra. 

Adamson P. 2001. Hydrological perspectives of the Lower Mekong, International 
Water Power and Dam Construction, March, p. 17. Available at  
http://www.connectingpower.com accessed on 23 May 2004. 

ADB (Asian Development Bank). 2002. Report and recommendation of the 
president to the board of directors on a proposed loan to the Kingdom of 
Cambodia for the Greater Mekong Subregion: Cambodia road improvement 
project, Asian Development Bank, 2002. 

ADB. 2011. TA 7904 CAM – Climate Resilient Rice Commercialization Sector 
Development Program (SDP), Terms of References For Consulting Services, 
ADB, Manila. 

ADB. 2012. Preliminary Damage and Loss Assessment. Flood Damage 
Emergency Reconstruction Project. March 2012.  
http://www2.adb.org/Documents/RRPs/CAM/46009/46009-001-cam-
oth-01.pdf 

ADPC (Asian Disaster Preparedness Centre) and Hatfield Consultants. 2007. 
Development of a Flood Vulnerability GIS Application A Tool for 
Community Self-Reliance and Flood Risk Reduction. ADPC, Bangkok, 
Thailand, and Hatfield Consultants, North Vancouver, Canada.  

ADPC and MRC (Mekong River Commission). 2009. “Improved Flood 
Dissemination of Flood Forecasts through Community-based Early 
Warning Systems”. ADPC/MRC: Phnom Penh. 

Allison, E.H., A.L. Perry, M.C. Badjeck, W.N. Adger, K. Brown, C. Conway, A.S. 
Halls, G.M. Pilling, J.D. Reynolds, N.L. Andrew, and K.N. Dulvy. 2009. 
Vulnerability of national economies to the impacts of climate change on 
fisheries. Fish and Fisheries 10: 173- 196. 

Baran, E. 2005. Cambodia inland fisheries: facts, figures, and context. Worldfish 
Center and Inland Fisheries Research and Development Institute. Phnom 
Penh, Cambodia. 

http://www.southwestclimatechange.org/solutions/adaptation/developing-strategies
http://www.southwestclimatechange.org/solutions/adaptation/developing-strategies
http://www.acaps.org/img/documents/secondary-data-review-cambodia-sdr-cambodia.pdf
http://www.acaps.org/img/documents/secondary-data-review-cambodia-sdr-cambodia.pdf
http://www.connectingpower.com/
http://www2.adb.org/Documents/RRPs/CAM/46009/46009-001-cam-oth-01.pdf
http://www2.adb.org/Documents/RRPs/CAM/46009/46009-001-cam-oth-01.pdf


Synthesis Report on Vulnerability and Adaptation Assessment 65 Hatfield 

 

Barnett J., S. Lambert, and I. Fry. 2008. The hazards of indicators: insights from 
the environmental vulnerability index. Annals of the Association of 
American Geographers 98(1), 102–119. 

Bate, B., W.K. Zbigniew, W. Shaohong, and J. Palutikof. 2008. Climate Change 
and Water. Technical Paper of the Intergovernmental Panel on Climate 
Change. IPCC Secretariat: Geneva. 

Boer, R. 2010. Climate Change Vulnerability Mapping of Cambodia. Presented at 
the National Workshop on Vulnerability and Adaptation Assessment under 
the Cambodia’s Second National Communication to the UNFCCC. May 26, 
2010. Sunway Hotel, Phnom Penh.  

CARD (Council for Agricultural and Rural Development). July September 2011, 
Cambodia Food Security and Nutrition Quarterly Bulletin.  
http://www.foodsecurity.gov.kh/sites/default/files/Quarterly-FSN-
Bulletin-No4.pdf 

CDC (Council for Development of Cambodia). 2010. The Cambodia Aid 
Effectiveness Report 2010. Royal Government of Cambodia: Phnom Penh  

CEDAC (Centre d’Etude et de Développement Agricole Cambodgien). 2009. 
Irrigation Inventory in 13 Provinces in Cambodia. CEDAC: Phnom Penh. 

Chan, S. 2008. Impact of High Food Prices in Cambodia. Summary and Interim 
Policy Brief No. 2. CDRI: Phnom Penh. 

Chinvanno, S. 2004. Building Capacity of Mekong River Countries to Assess 
Impacts from Climate Change – Case Study Approach on Assessment of 
Community, Vulnerability and Adaptation to Impact of Climate Change on 
Water Resources and Food Production, Asia-Pacific Network for Global 
Change Research. 

CIF (Climate Investment Funds). 2011. Strategic Program for Climate Resilience 
Cambodia, Meeting of the PPCR Sub-Committee Cape Town, South Africa 
June 28 and 29, 2011 
http://www.climateinvestmentfunds.org/cifnet/?q=country-program-
info/cambodias-ppcr-programming  

Clausen, T.J. 2009. Technical Annex on Integrated Water Resource Management. 
ADB and Ministry of Water Resources and Meteorology: Phnom Penh. 

CNMC (Cambodia National Mekong Committee). 2010. The State of Climate 
Change Management in Cambodia. Phnom Penh: CNMC  

Cutter S.L., L. Barnes, M. Berry, C. Burton, E. Evans, E. Tate, and J. Webb. 2008. 
A place-based model for understanding community resilience to natural 
disasters. Global Environmental Change 18, 598–606. 

Department for International Development. 2000. Sustainable Livelihoods 
Guidance Sheets. Department for International Development.  
http://www.livelihood.org/info/info_guidancesheets.htm. 

http://www.foodsecurity.gov.kh/sites/default/files/Quarterly-FSN-Bulletin-No4.pdf
http://www.foodsecurity.gov.kh/sites/default/files/Quarterly-FSN-Bulletin-No4.pdf
http://www.climateinvestmentfunds.org/cifnet/?q=country-program-info/cambodias-ppcr-programming
http://www.climateinvestmentfunds.org/cifnet/?q=country-program-info/cambodias-ppcr-programming
http://www.livelihood.org/info/info_guidancesheets.htm


Synthesis Report on Vulnerability and Adaptation Assessment 66 Hatfield 

Dore, J. 2003. “The Governance of Increasing Mekong Regionalism”, in M. 
Kaosard & Dore (eds.), Social Challenges for the Mekong Region (Chiang 
Mai: Social Research Institute, Chiang Mai University, White Lotus). 

Douven, W.J.A.M., M. Goichot and H.J. Verheij. 2009. Best Practice Guidelines 
for the Integrated Planning and Design of Economically Sound and 
Environmentally Friendly Roads in the Mekong Floodplains of Cambodia 
and Viet Nam, synthesis report of the “Roads and Floods” project (part of 
MRC-FMMP Component 2. MRC Technical Paper No. 35, Mekong River 
Commission, Office of the Secretariate in Phnom Penh. 143 pp. 

Downing T.E., R. Butterfield, S. Cohen, S. Huq, R. Moss, A. Rahman, Y. Sokona, 
and L. Stephen. 2001. Vulnerability Indices, Climate Change Impacts and 
Adaptation. UNEP Division of Policy Development and Law, Nairobi. 

Downing T.E. and A. Patwardhan. 2004. Vulnerability assessment for climate 
adaptation. Adaptation Policy Framework: A Guide for Policies to Facilitate 
Adaptation to Climate Change (ed. B. Lim, I. Burton and S. Huq). 
Cambridge University Press: Cambridge, UK.  

Eastham, J., F. Mpelasoka, M. Mainuddin, C. Ticehurst, P. Dyce, G. Hodgson, R. 
Ali, and M. Kirby. 2008. Mekong River Basin Water Resources Assessment: 
Impacts of Climate Change. CSIRO: Water for a Healthy Country National 
Research Flagship. 

Foa, R. 2009. “Social and Governance Dimensions of Climate Change: 
Implications for Policy”. Background Paper, 2010 World Development 
Report Policy Research Working Paper 4939. World Bank: Washington, DC. 

Fraiture, C. De, V. Smakhtin, D. Bossio, P. McCornick, C. Hoanh , A. Noble, D. 
Molden, F. Gichuki, M. Giordano, M. Finlayson, and H. Turral. 2007. 
“Facing Climate Change by Securing Water for Food, Livelihoods and 
Ecosystems”. SAT eJournal, 4(1). International Water Management Institute: 
Colombo. 

Government of Vietnam. 2008. National Target Plan to Respond to Climate 
Change. Hanoi. 

Halls, A.S. 2009. Addressing fisheries in the Climate Change and Adaptation 
Initiative. May 2009.   
http://ns1.mrcmekong.org/Catch-Culture/vol15_1May09/Fisheries-
Climate-Change.htm 

Halls, A.S., S. Lieng, P. Ngor, and P. Tun. 2008. New research reveals ecological 
insights into the dai fishery. Catch & Culture 14: 8-12. 

Hasnip, N., L. Vincent and K. Hussein. 1999. “Poverty Reduction and Irrigated 
Agriculture, International Programme for Technology and Research in 
Irrigation and Drainage”, Food and Agriculture Organisation. Heng Chan 
Thoeun, MOE CCD, 2012. Impact of Climate Change on National, Regional 
and Global level. National Training Workshop on Building Capacity of 
Institutions to Help Farmers Better Adapt to Climate Variability and Change 
in Cambodia, 26-27 September 2012, Royal University of Agriculture. 

http://ns1.mrcmekong.org/Catch-Culture/vol15_1May09/Fisheries-Climate-Change.htm
http://ns1.mrcmekong.org/Catch-Culture/vol15_1May09/Fisheries-Climate-Change.htm


Synthesis Report on Vulnerability and Adaptation Assessment 67 Hatfield 

Hoanh, CT, H. Guttman, P. Droogers, and J. Aerts. 2003. Water, Climate, Food, 
and Environment in the Mekong Basin in South East Asia. Institute for 
Environmental Studies, Free University of Amsterdam. Amsterdam. 

Hoanh, C.T., H. Guttman, P. Droogers, and J Aerts. 2004. Will we produce 
sufficient food under climate change? Mekong Basin (South-east Asia). In 
Aerts, J.C., Aerts, J.H. & Droogers, P. (Eds.) Climate change in contrasting 
river basins: Adaptation strategies for water, food, and environment. CABI 
Publishing, Wallingford. pp. 157–180. 

Hortle K.G., R. Troeung and S. Lieng. 2008. Yield and value of the wild fishery of 
rice fields in Battambang Province, near the Tonle Sap Lake, Cambodia. 
MRC Technical Paper No.18. Mekong River Commission, Vientiane.  

Hussain, I. and M.A. Hanjra. 2004. Irrigation and Poverty Alleviation: Review of 
the Empirical Evidence. Irrigation and Drainage, Vol. 53, pp. 1-15. 

ICEM (International Center for Environmental Management). 2010, MRC 
Strategic Environmental Assessment (SEA) of hydropower on the Mekong 
mainstream, Hanoi, Vietnam. 

IOM (International Organization for Migration). 2009. Mapping Vulnerability to 
Natural Hazards in Northeast Provinces, Cambodia. IOM: Phnom Penh. 

IOM. 2010. Mapping Vulnerability to Natural Hazards in Stung Treng. IOM: 
Phnom Penh. 

IPCC (Intergovernmental Panel on Climate Change). 2001. Climate Change 2001: 
Impacts, Adaptation and Vulnerability. IPCC Third Assessment Report. 
Cambridge University Press. 

IPCC. 2007. Climate Change 2007: Impacts, Adaptation and Vulnerability. 
Cambridge University Press.  

JICA (Japan International Cooperation Agency). 2006, The Study on the Road 
Network Development in The Kingdom of Cambodia, Draft Final Report, 
Volume II-1 Main Text and Draft Final Report, Volume II-2 Main Text, July 
2006. 

JICA, MoWRAM (Ministry of Water Resources and Meteorology) and MAFF 
(Ministry of Agriculture, Forestry and Fisheries). 2007. “Basin-wide Basic 
Irrigation and Drainage Master Plan Study in the Kingdom of Cambodia”. 
Interim Report. JICA, MoWRAM and MAFF: Phnom Penh. 

Johnston, R., C.T. Hoanh, G. Lacombe, A. Noble, V. Smakhtin, D. Suhardiman, 
K.S. Pheng, and C.P. Sze. 2009. Scoping Study on Natural Resources and 
Climate Change in Southeast Asia with a Focus on Agriculture. Report 
prepared for SIDA. IWMI: Vientiane. 

Junk, W.J., P.B. Bayley and R.E. Sparks. 1989. The flood pulse concept in river-
floodplain systems. In Proceedings of the International Large Rivers 
Symposium, Vol. 106, Edited by Dodge, D.P. pp. 110-127. 



Synthesis Report on Vulnerability and Adaptation Assessment 68 Hatfield 

Kala, N., B. Ny and P. Kurukulasuriya. 2011. Ricardian Analysis of the Impact of 
Climate Change on Agriculture in Cambodia. Unpublished technical 
working paper prepared for UNDP Cambodia Human Development Report 
2011. UNDP Cambodia: Phnom Penh. 

Keskinen, M., S. Chinvanno, M. Kummu, P. Nuorteva, A. Snidvongs & K. 
Vastila. 2009. Water and Climate Change in the Lower Mekong Basin: 
Diagnosis and Recommendations for Adaptation. Water and Development 
Research Group, Helsinki University of Technology and the Southeast Asia 
START Regional Centre, Chulalongkorn University. Water & Development 
Publications, Helsinki University of Technology: Espoo, Finland. 

MAFF (Ministry of Agriculture, Forestry and Fisheries). 2009. Agricultural 
Statistics 2008-2009. Department of Planning and Statistics, Phnom Penh.  

MAFF. 2011. Annual Development Report for 2010-2011 and Target for 2011-
2012. Phnom Penh: MAFF. 

Mak Soeun, Agriculture Extension, MAFF, 2012. Agricultural Technology and 
Climate Change – Practices and Technology for Climate Change 
Adaptation, National Training Workshop on Building Capacity of 
Institutions to Help Farmers Better Adapt to Climate Variability and 
Change in Cambodia, 26-27 September 2012, Royal University of 
Agriculture. 

MEF (Ministry Economy and Finance). 2010. PPCR/SC.6/3, Cambodia: Proposal 
for Phase 1 Funding, Meeting of the PPCR Sub-Committee, Climate 
Investment Funds, Washington DC.  

Ministry of Planning. 2010. “Achieving Cambodia’s Millennium Development 
Goals (Update 2010)”. MoP: Phnom Penh. 

MOE (Ministry of Environment). 2002. “Cambodia’s Initial National 
Communication under the United Nations Framework Convention on 
Climate Change”. MoE: Phnom Penh. 

MOE. 2005a. Analysis of Policies to Address Climate Impacts in Cambodia – 
Final Draft. Ministry of Environment, Phnom Penh, Cambodia. 

MOE. 2005b. Vulnerability and adaptation to climate hazards and to climate 
change: A survey of rural Cambodian households. Royal Government of 
Cambodia. Phnom Penh: MOE. 

MOE. 2006. National Adaptation Program of Action to Climate Change (NAPA). 
Royal Government of Cambodia. Phnom Penh: MOE. 

MOE. 2010. Cambodia’s Second National Communication to the UNFCCC – 
Draft.  

MOE and UNDP. 2011a. Cambodia Human Development Report 2011 Building 
Resilience: The Future of Rural Livelihoods in the Face of Climate Change, 
Ministry of Environment of Cambodia and UNDP Cambodia. 



Synthesis Report on Vulnerability and Adaptation Assessment 69 Hatfield 

MOE and UNDP. 2011b. Promoting Climate Resilient Water Management and 
Agricultural Practices in Rural Cambodia (NAPA Follow-Up). Phnom Penh: 
Ministry of Environment of Cambodia and UNDP Cambodia. 

Ministry of Women’s Affairs. 2012. Draft Outline of Master Plan on Gender and 
Climate Change, Gender and climate change Committee (GCCC), Ministry 
of Women’s Affairs in association with PPCR1 of MOE 

MOWRAM (Ministry of Water Resources and Environment). 2012. Hydrological 
Network Improvement Project.  

MRC. 2009. Adaptation to Climate Change in the Countries of the Lower 
Mekong Basin: Regional Synthesis Report. Technical Paper No, 24. 
Vientiane: MRC.  

MRC. 2010a. Impacts of Climate Change and Development on Mekong Flow 
Regimes: First Assessment-2009. MRC Technical Paper No. 29, June 2010. 
Mekong River Commission: Vientiane. 

MRC. 2010b. Review of climate change adaptation methods and tools. MRC 
Technical Paper No. 34, Mekong River Commission: Vientiane. 

MRC. 2011a. The MRC Drought Management Programme (DMP) 2011-2015, 
Mekong River Commission Secretariat. 

MRC. 2011b. Roads and Floods: Best Practice Guidelines for the Integrated 
Planning and Design of Economically Sound and Environmentally Friendly 
Roads in the Mekong Floodplains of Cambodia and Viet Nam. MRC 
Technical Paper No. 35. Mekong River Commission: Vientiane.  

NCDM (National Committee for Disaster Management) and United Nations 
World Food Programme (UNWFP). 2003. Mapping Vulnerability to Natural 
Disasters in Cambodia. 

NCDD (National Committee for Sub-national Democratic Development). 2009. 
District and Provincial Databooks 2009.   
http://www.ncdd.gov.kh/en/resources/documents/district-and-
provincial-data-books  

NIS (National Institute of Statistics). 1999. General Population Census 1998, 
p. 35-36. 

NIS. 2008. General Population Census of Cambodia 2008: Provisional Population 
Totals. NIS, MoP: Phnom Penh.  

NGO Forum. 2012. Climate Change and Rice Production. Phnom Penh: NGO 
Forum.  

Nijssen, B., G.M. O’Donnell, A.F. Hamlet, and D.P. Lettenmaier. 2001. 
Hydrologic sensitivity of global rivers to climate change. Climatic Change 
50(1–2): 143–175. 

http://www.ncdd.gov.kh/en/resources/documents/district-and-provincial-data-books
http://www.ncdd.gov.kh/en/resources/documents/district-and-provincial-data-books


Synthesis Report on Vulnerability and Adaptation Assessment 70 Hatfield 

Pech, S. 2010. Cambodian and Mekong Water Resources Governance, in Sato J 
(ed.) Transboundary Resources and environment in Mainland Southeast 
Asia, Institute for Advanced Studies on Asia, the University of Tokyo. 

Pech, S., K. Sunada, S. Oishi, N. Miyazawa, and Tanaka. 2008. Study on Trends 
of Fish Resources in the Tonle Sap Basin – Their Correlation with 
Hydrological Conditions of the Mekong River, Intl. J. River Basin 
Management Vol. 6, No. 3 (2008), pp. 277–282. 

PPCR Cambodia, 2009. Aide Memoire Cambodia: Joint Mission for the Pilot 
Program on Climate Resilience (PPCR) October 12 to 22, 2009, Ministry of 
Economy and Finance (MEF) of the Royal Government of Cambodia (RGC), 
the ADB, IFC and World Bank with participation from UNDP and DFID. 

Provincial Department of Planning, 2011. 

Ros, B., P. Nang, and C. Chhim. 2011. Agricultural Development and Climate 
Change: The Case of Cambodia. Working Paper Series No. 65. Phnom Penh: 
Cambodia Development Research Institute.  

RGC (Royal Government of Cambodia). National Strategic Development Plan: 
An Update for 2009 to 2013. RGC, Phnom Penh.  

Sarkkula, J., M. Keskinen, J. Koponen, M. Kummu, J. Richey and O. Varis. 2009. 
“Hydropower in the Mekong Region: What Are the Impacts on Fisheries?” 
In Contested Waterscapes in the Mekong Region: Hydropower, Livelihoods 
and Governance, ed. F. Molle, T. Foran and M. Käkönen. Earthscan: 
London. 

Snidvongs, A., S. Choowaew and S. Chinvanno. 2003. Background paper: Impact 
of climate change on water and wetland resources in Mekong River Basin: 
directions for preparedness and action. Regional Centre Report No 12. 
Southeast Asia START, Bangkok, Thailand. 

Snidvongs, A. and S.K. Teng. 2006. Global International Waters Assessment, 
Mekong River, GIWA Regional Assessment 55. 

Solar, R.W. 2010. Cambodia and climate change: a brief review of climate change 
responses in Cambodia. A Joint Climate Change Initiative: Cord – DCA/ 
CA – ForumSyd – Sida.  

Ty Sokun. 2012. Presentation: Agriculture and Climate Change Policy and 
Strategy, National Training Workshop on Building Capacity of Institutions 
to Help Farmers Better Adapt to Climate Variability and Change in 
Cambodia, 26-27 September 2012, Royal University of Agriculture 

UNDP (UN Development Programme). 2011. Human Development Report 2011 
– Sustainability and Equity: A Better Future for All. UNDP: New York. 

UNDP. 2012. Climate Change Vulnerability in Cambodia. Community Based 
Adaptation Program. Phnom Penh: UNDP.  



Synthesis Report on Vulnerability and Adaptation Assessment 71 Hatfield 

UNEP (United Nations Environment Program). 2009. Freshwater Under Threat 
in South East Asia: Vulnerability Assessment of Freshwater Resources to 
Environmental Change, Mekong River Basin. UNEP: Bangkok. 

UNEP. 2010. Vulnerability Assessment and Adaptation Programme for Climate 
Change within the Coastal Zone of Cambodia Considering Livelihood 
Improvement and Ecosystems. Project Document.  

UNESCAP (United Nations Economic and Social Commission for Asia and the 
Pacific). 2010. Asia-Pacific Disaster Report. Bangkok, Thailand.  

UNHABITAT. 2012. Abridged Report on Vulnerability to Climate Change in 
Sihanoukville Municipality: Research, Analysis, Findings and 
Recommendations. UNHABITAT, Phnom Penh.  

UNISDR (United Nations International Strategy for Disaster Reduction). 2008. 
Climate Change and Disaster Risk Reduction. Briefing Note 01. Geneva: 
UNISDR. http://www.unisdr.org/files/4146_ClimateChangeDRR.pdf 

UNU (United Nations University). World Risk Report 2011.  
http://www.ehs.unu.edu/file/get/9018 

United Nations World Food Program. 2008. Kingdom of Cambodia: 
Comprehensive Food Security and Vulnerability Analysis (CFSVA). 
UNWFP: Rome.  

Vannaren, C. 2002. Community Participation in Natural Resource Management 
for Rural Poverty Alleviation in Stung Treng Province, Cambodia. MSc 
Thesis in Environment, Resource and Development. Asian Institute of 
Technology. Bangkok. Van Song, N. 2003. Vietnam’s Illegal Trade in Wildlife: 
Why it still Flourishes. ISBN 1 55250 038 1. Economy and Environment 
Programme for Southeast Asia. Singapore.  

Welcomme, R.L. 1985. River Fisheries. FAO Fisheries Technical Paper 262: 
330pp.  

Wokker, C., P. Santos, B. Ros, and K. Griffiths. 2011. Irrigation Water 
Productivity in Cambodian Rice System. Working Paper Series No. 51. 
Phnom Penh: Cambodian Development Research Institute.  

World Bank. 2006. World Development Report, Oxford University Press 

World Bank. 2009. Poverty Profile and Trends in Cambodia: Findings from the 
2007 Cambodia Socio-Economic Survey (CSES). World Bank: Phnom Penh  

World Bank. 2010. Cost to Developing Countries in Adapting to Climate Change: 
New Methods and Estimates. The Global Report of the Economics of 
Adaptation to Climate Change Study (Consultation Draft). World Bank: 
Washington DC.  

World Bank. 2011. Cambodia: Villagers Enjoy Cheaper, Reliable Electricity. 
February 25, 2011.  
http://www.worldbank.org/en/news/2011/02/25/cambodia-villagers-
enjoy-cheaper-reliable-electricity 

http://www.unisdr.org/files/4146_ClimateChangeDRR.pdf
http://www.ehs.unu.edu/file/get/9018
http://www.worldbank.org/en/news/2011/02/25/cambodia-villagers-enjoy-cheaper-reliable-electricity
http://www.worldbank.org/en/news/2011/02/25/cambodia-villagers-enjoy-cheaper-reliable-electricity


Synthesis Report on Vulnerability and Adaptation Assessment 72 Hatfield 

World Bank. 2012. East Asia’s Urban Dwellers Speak out on Living with Floods. 
World Bank: Washington DC, 13 February, 2012 

World Fish Center. 2009. Climate Change and Fisheries: Vulnerability and 
Adaptation in Cambodia. World Fish Center, Penang, Malaysia. Women’s 
Environmental Network, 2010. GENDER AND THE CLIMATE CHANGE 
AGENDA - The impacts of climate change on women and public policy, 
Christine Haigh & Bernadette Vallely for Women’s Environmental Network 

Yem, Dararath. 2009. Kampong Bay, Cambodia - the climate perspective in 
water-related development. Solo, Indonesia: Center for River Basin 
Organizations and Management.  

Yusuf, A.A. and H. Francisco. 2009. Climate Change Vulnerability Mapping for 
Southeast Asia, January 2009. 



 

 
APPENDICES 

 

  



 

 
Appendix A1 

  
Socio-Economic and Climatic 
Characteristics of Cambodia 

 

  



Appendix A1 A1-1 Hatfield 
Socio-Economic and Climatic Characteristics of Cambodia 

A1.0 SOCIO-ECONOMIC AND CLIMATIC CHARACTERISTICS OF 
CAMBODIA 

A1.1 SOCIO-ECONOMIC CONTEXT 

A1.1.1 Population and Poverty  

According to the 2008 General Population Census, the population of Cambodia 
is 13.4 million, an increase from 11.4 million in 1998 (NIS 2008). The national 
annual population growth rate during the last 10 years has been 1.54%, with 
growth rates in urban and rural areas of 2.55% and 1.30% respectively. 
Approximately 80% of Cambodians live in rural areas, and 20% in Phnom Penh 
and other urban areas. A majority of the population (52%) live in the central 
plains of the country, 30% around the Tonle Sap Lake, 11% in the 
highland/mountainous regions, and, 7% in coastal areas (MOE 2010). Cambodia 
has an average population density of 75 people/km2 – which is much lower 
than that of other countries in the GMS.  

As one of the least developed countries in the world, poverty rates remain high. 
The proportion of the Cambodian population living in poverty (national poverty 
rate) was estimated at 35%, based on a poverty line of US$ 0.60 per day (MOE 
2010). The national food poverty rate, based on a caloric intake minimum of 2,100-
calories/day is around 20%. Incidence of poverty remains higher in rural areas 
(35%) compared to Phnom Penh (1%) and other urban areas (22%) (MOP 2010). 
The highest incidence of poverty is generally observed in households that are 
primarily engaged in agricultural activities, and that have limited or no access to 
vital natural resources such as land, forests and fisheries or alternative income 
opportunities in industry or service sectors.  

Cambodia was ranked 139th out of 177 countries in the Human Development 
Report (UNDP 2011), based on the human development index (HDI). This index 
provides a composite measure of human development based on indicators 
covering aspects of health (e.g., life expectancy), education and standard of 
living. Compared to neighboring countries in the GMS, Cambodia’s overall 
human development lags behind. Within the country, there is significant 
variation in HDI across provinces, districts, and communes. 

A1.1.2 Economy  

Over the past decade, Cambodia has experienced rapid economic growth. The 
GDP growth rate between 2003-2008 averaged 10% per year, with the highest 
growth observed in 2005.  A decline in economic growth performance occurred 
in 2008 due to the global financial crisis (MOP 2010).  

Table A1.1 shows the shares of GDP attributed to the agriculture, fisheries and 
forestry, industry and services sectors, in the years from 1990 to 2006. In 2006, 
agriculture, fisheries and forestry collectively accounted for 28% of the national 
GDP, while industry and service sectors accounted for 28% and 39%, 
respectively (MOE 2010). The agricultural sector, which provides livelihood for 
a majority of the population, is heavily dependent on climate. Consequently, the 
sector’s contribution to the GDP varies from year to year. The contribution of 
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the industrial sector to GDP has more than doubled in the last two decades, but 
remains concentrated in particular sub-sectors such as textiles, apparel and 
footwear. Cambodia faces significant challenges in further diversifying 
livelihoods and economic opportunities to meet the needs of its increasing 
population, away from the natural resources sector (in particular, agriculture) to 
industry and services.  

Table A1.1 GDP at current prices by economic activity, 1990-2006 (% share of 
GDP) (Source: adapted from MOE 2010).  

 

Source: a) MoE, 2002; b) NIS, 2003; and c) MEF, 2006 

Cambodia remains heavily dependent upon official development assistance 
(ODA). In 2010, the country received over US$736 million in ODA from donor 
countries. In 2009, development cooperation disbursements in Cambodia were 
primarily provided to social sectors (31%), economic sectors (20.4%), 
infrastructure sectors (21.2%), and service and other sectors (23.4%) (CDC 2010).  

A1.2 CLIMATE AND NATURAL HAZARDS 

The climate in Cambodia is dominated by the tropical monsoon and is divided 
into two main seasons. From May to early October (wet-/rainy-season), 
seasonal weather patterns are characterized by strong winds from the 
southwest, which bring in heavy rains and high humidity. The heavy rains 
during the rainy season account for 90% of the annual precipitation in 
Cambodia. The dry season is characterized by northeastern winds, which bring 
drier and cooler air from November to March and hotter air in April and May, 
with very little rainfall.  

Average annual rainfall varies across the country, ranging from 1,400 mm in the 
central low lying regions up to 5,000 mm in some coastal areas (MOE 2010). The 
distribution of average annual rainfall in Cambodia is presented in Figure A1.1. 
As illustrated in the figure, the southeastern and northwestern parts of the 
country receive the highest amount of rainfall. The average annual temperature 
in Cambodia is 28°C, with a maximum average daily temperature of 38°C in 
April and minimum average daily temperature of 17 °C in January (MOE 2010).  

Sectors
1990a

(%)
1994a

(%)
1998b

(%)
1999c

(%)
2000c

(%)
2001c

(%)
2002c

(%)
2003c

(%)
2004c

(%)
2005c

(%)
2006c

(%)
Agriculture, 
Fisheries & 
Forestry

51.5 45.2 45.2 41.0 35.9 34.8 32.2 32.6 30.9 27.0 27.9

Industry 11.6 18.3 17.2 18.0 21.8 22.5 24.4 25.6 26.2 25.3 27.6

Services 36.9 36.5 33.6 35.4 37.1 37.7 38.1 36.9 37.5 37.0 38.9
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Figure A1.1 Distribution of average annual rainfall (1981-2004) (MOWRAM 2005, 
presented in UNEP 2010). 

 

Cambodia’s coastal zone is characterized by relatively high humidity, averaging 
about 85% annually. The coastal zone experiences strong offshore winds 
(on average about 16 m/s). This zone is affected by tropical cyclones originating 
in the Pacific Ocean which occur between the months of August and November, 
with highest frequency recorded in October (MOE 2010). Relatively few areas in 
Cambodia are regularly exposed to full-force tropical storms, since mountain 
ranges block the winds and dissipate their force. However, the tropical Typhoon 
Ketsana in 2009 caused significant damage to agriculture, infrastructure and 
rural households, particularly in the western parts of the country.  

Seasonal flooding in the central plains of Cambodia is an annual phenomenon, 
and is associated with increased ecosystem productivity and fish catches. 
However, the frequency and intensity of floods have increased over the last few 
decades. Some of the worst floods in Cambodia’s history occurred in 2000, 2001, 
2002 and 2011.  

Cambodia has also been afflicted by recurring droughts. Unlike floods whose 
impacts are more localized and are mainly felt in low land areas, the effects of 
drought are normally felt across a wider geographic area, if not throughout the 
country. The worst droughts in Cambodia occurred in 1995, 1996, 1997/98 and 
2004/05, which led to severe water shortages and crop failures, affecting 
2.5 million people/year (MOE 2010).  

Cambodia has a long history of dealing with large natural disasters. About a 
third of the communes across the country are identified as vulnerable (NCDM 
and WFP 2003). The National Committee for Disaster Management (NCDM) has 
been established as the main national body mandated to coordinate disaster 
preparation, risk reduction and response efforts from the Central Government 
level (from the Prime Minister and Ministries) down to the provincial, district, 
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and commune level Disaster Management Committees (NCDM 2010). Disaster 
management efforts in the country however remain constrained by a number of 
factors, including ineffective preparedness and early warning systems; poor 
coordination among relevant national, provincial, district and commune levels; 
lack of hydrometric data and monitoring; and, poor information dissemination 
systems (ADPC and MRC 2009). 

A1.2.1 Climate Change 

During the past two decades, Cambodia has experienced an increased frequency 
and intensity of extreme weather events resulting in floods and droughts, which 
have had significant negative impacts in terms of loss of human lives, 
reductions in economic output, and damage to infrastructure. Over the coming 
decades, average climate conditions are projected to significantly change in the 
Lower Mekong Basin (LMB) (Eastham et al. 2008; Keskinen et al. 2009); 
particularly for Cambodia itself (MOE 2002; 2010). Such long-term climate 
change could lead to an increase in the frequency and intensity of current 
climate hazards such as floods, droughts and heat waves, and also give rise to 
secondary impacts such as increase in pests and diseases.  

Cambodia’s vulnerability to climate hazards is not only influenced by the level 
of exposure to these hazards, but also by the adaptive capacity of affected 
systems, i.e., their ability to cope with the impacts of the climate hazards. 
Therefore, assessment of the country’s vulnerability does not only require a 
sufficient understanding of (current and future) climate risks, but also (current 
and future) demographic, social, political and economic conditions that 
determine the sensitivities and adaptive capacities of different regions and 
communities across the country, now and in the future. 
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A2.0 VULNERABILITY ASSESSMENT AND MAPPING: 
METHODOLOGY AND KEY TERMS 

A2.1 CLIMATE VULNERABILITY 

A2.1.1 Current Climate Vulnerability and Future Climate Vulnerability 

Current climate variability, extremes, and associated hazards (like floods, 
droughts, cyclones, landslides, and storms) act as stressors and shocks that 
contribute to the vulnerability of socio-economic and ecological systems 
(households, communities, administrative units like districts and provinces, as 
well as particular ecosystems). The effects of current climate hazards on 
vulnerable systems depend on the sensitivity and adaptive capacity of those 
systems. Sensitivity to a climate hazard can be understood as the degree to 
which a system is affected by it, while adaptive capacity means ability to adjust 
to the impacts of the hazard and cope with them.  

Vulnerability to current climate hazards is often referred to as “current climate 
vulnerability”. Current climate vulnerability needs to be distinguished from 
(longer-term) “future climate vulnerability” which depends on longer-term 
changes to climate related risks and impacts as well as to future socio-economic 
conditions.  

Longer-term Global circulation models suggest that current increases in GHG 
concentrations in the atmosphere cause significant long-term increases in average 
temperatures (and associated increases in average evapo-transpiration rates and 
consequent desiccation). Long-term changes in global, regional and local 
precipitation patterns are also expected (IPCC 2007). These long-term changes in 
temperature, rainfall and evaporation give rise to secondary climate hazards such 
as sea level rise, coastal inundation, (more frequent and/or intense) cyclones, 
floods and droughts, windstorms, heat waves, and higher incidence of (already 
known and new) pests and diseases. Current climate variability, extremes and 
related natural hazards put (additional) stresses on peoples’ livelihood systems 
and hence require people to take measures to adapt to these stressors. In the 
longer term, people, communities and societies need to adapt to the changes in 
average climate and related secondary hazards that are projected. The extent to 
which people are exposed to short- and long-term climate-related hazards, the 
extent to which they are affected by impacts from those hazards, and to which 
they are able to cope with and adapt to impacts are all central to the concepts of 
“vulnerability” and “adaptation” (MOE and UNDP 2011a). 

A2.1.2 Natural Disasters and Climate Vulnerability 

Current climate hazards are primarily manifested in the form of natural 
disasters (i.e., floods, droughts, and storms). Climate always shows a certain 
level of natural variation, even without anthropogenically caused climate 
change. For example, the El Niño Southern Oscillation (ENSO) is one such major 
cause of global climate variability. ENSO clearly influences the distribution of 
floods, droughts and hurricanes in different parts of the world. Therefore, 
understanding and predicting ENSO and other hydrometeorological variations 
are important for hazard warnings and impact mitigation.  
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United Nations International Strategy for Disaster Reduction (UNISDR) (2008) 
confirms that natural disasters are a result of the combination of hazard 
exposure with a vulnerable and ill-prepared population. Climate change will 
therefore increase disaster risks in two ways: first, through the likely increase in 
weather and climate-related hazards; and, second through the increase in 
sensitivity and decreased adaptive capacity through ecosystem degradation and 
reduced availability of food and water resources. Climate change will be an 
additional stress to systems that already experience environmental degradation 
and unplanned urban growth, further reducing populations’ abilities to cope 
with even existing hazards (UNISDR 2008). Therefore, climate change is 
expected to increase the vulnerability of countries such as Cambodia that 
already face high risks from natural hazards. Cambodia experiences significant 
natural disasters, where there is often a fine line between the “natural” seasonal 
floods and droughts and those that are identified as full-blown disasters (MOE 
and UNDP 2011a). 

Disaster Risk Reduction (DRR) is defined as “action taken to reduce the risk of 
disasters and the adverse impacts of natural hazards, through systematic efforts 
to analyze and manage the causes of disasters, including through avoidance of 
hazards, reduced social and economic vulnerability to hazards, and improved 
preparedness for adverse events”1. Climate change adaptation pertains to 
“reducing the risks posed by climate change to people’s lives and livelihoods” 
(DFID, 2006). While DRR and climate change adaptation are conceptually 
different, they have much in common, in terms of measures and broad 
objectives. They both seek to mitigate risks, shocks and stresses faced by people 
through multi-sectoral, integrated approaches (OECD 2009)2. As a result, the 
Bali Action Plan3 recognized that directions for climate adaptation must 
consider “disaster reduction strategies and means to address loss and damage 
associated with climate change impacts in developing countries that are 
particularly vulnerable to the adverse effects of climate change” (UNISDR 2008). 
Many of the general principles and requirements identified within the Bali 
Action Plan for climate change adaptation are also relevant for DRR, such as 
vulnerability assessment, capacity building, and integration of actions to 
national and sectoral planning (UNISDR 2008).  

                                                      
1 UNISDR Terminology on DRR (under development). Based on the 2004 Terminology: Basic terms of disaster risk 

reduction: http://www.unisdr.org/eng/library/lib-terminology-eng%20home.htm. 
2 The “Bali Action Plan” was adopted At the 13th Conference of the Parties (COP), Bali, December 2007. It provides a 

roadmap toward a new international climate change agreement to be concluded by 2009, and that will lead to a post-
2012 international agreement on climate change. The Bali Action Plan highlights the significance of DRR, as part of 
enhanced action on climate change adaptation. http://unfccc.int/resource/docs/2007/cop13/eng/06a01.pdf#page=3 
(UNISDR 2008)As a result, the Bali Action Plan2 recognized that directions for climate adaptation must take into 
consideration “disaster reduction strategies and means to address loss and damage associated with climate change 
impacts in developing countries that are particularly vulnerable to the adverse effects of climate change” (UNISDR 2008). 
Also many of the general principles and requirements identified within the Bali Action Plan for climate change adaptation 
are also relevant for DRR, such as vulnerability assessment, capacity building, and integration of actions to national and 
sectoral planning (UNISDR 2008). 

3 The “Bali Action Plan” was adopted At the 13th Conference of the Parties (COP), Bali, December 2007. It provides a 
roadmap toward a new international climate change agreement to be concluded by 2009, and that will lead to a post-
2012 international agreement on climate change. The Bali Action Plan highlights the significance of DRR, as part of 
enhanced action on climate change adaptation. http://unfccc.int/resource/docs/2007/cop13/eng/06a01.pdf#page=3 
(UNISDR 2008). 
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A2.1.3 Definition of Vulnerability 

Vulnerability has no universally accepted definition. The literature on risk, hazards, 
poverty and development is concerned with underdevelopment and exposure to 
climate variability among other perturbations and threats. In this view vulnerability 
is systemic, and a consequence of the state of development. It is often manifested in 
some aspect of the human condition, such as under-nourishment, poverty, or lack 
of shelter. Final outcomes are determined by a combination of climate hazards and 
system vulnerability. In this approach, the focus is on coping or on adaptive 
capacity as the means for vulnerability reduction.  

Climate change vulnerability is defined as “the degree to which a system is 
susceptible to or unable to cope with, adverse effects of climate change, including 
climate variability and extremes” (IPCC 2001). Vulnerability of a system can be 
defined as a function of the inter-relationship between three concepts (IPCC 2001):  

 Exposure: “the nature and degree to which a system is exposed to 
significant climatic variations”; 

 Sensitivity: “the degree to which a system is affected, either adversely or 
beneficially, by climate-related stimuli”; and,  

 Adaptive capacity: “the ability of a system to adjust to climate change 
(including climate variability and extremes), to moderate the potential 
damage from it, to take advantage of its opportunities, or to cope with its 
consequences”. 

The relationship between exposure, sensitivity, adaptive capacity and overall 
vulnerability are depicted in Figure A2.1 below.  

Figure A2.1 Conceptual relationship between different components of 
vulnerability. 

 

A2.1.4 Deriving Adaptation Needs from Vulnerability 

Climate change adaptation refers to the “adjustment in natural or human 
systems in response to actual or expected climatic stimuli or their effects, which 
moderates harm or exploits beneficial opportunities” (IPCC 2007). Coping and 
adaptation strategies are developed based on the characteristics of exposed 
livelihoods, the level of exposure, and their multiple scales of vulnerability. 
Climate risk and vulnerability assessments are conducted in order to understand 
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different climate adaptation needs of vulnerable systems, and for the selection of 
appropriate adaptation options. Climate risk assessments tend to focus on the 
physical aspects of climate variability and extremes such as (changes in) rainfall 
patterns, and occurrence of storms, floods and droughts. In contrast, climate 
vulnerability assessments are concerned with the characteristics of systems such 
as certain habitats, human communities, livelihood systems linked to particular 
economic sectors, and geographic areas, that make them more vulnerable or 
resilient to the impacts of climate hazards and decrease or increase their capacity 
to adapt (Downing and Patwardhan 2004).  

Multi-level assessments of climate vulnerability look at not only impacts of 
climate variability and change, but also socio-economic characteristics of the 
systems, effectiveness of related policies and institutions, and types of coping 
strategies, among a range of other factors. Adaptation strategies are identified 
that are consistent with the analysis of vulnerability across multiple levels and 
scales, (Downing and Patwardhan 2004). Vulnerability assessments provide 
organizations and stakeholders with information for , i) identifying how existing 
programs and activities can be modified or expanded; ii) identifying new 
programs that should be implemented; and, iii) revealing the need for 
additional information in order to identify targeted adaptation actions, to 
reduce vulnerability and increase resilience (Abraham 2009). 

A2.2 VULNERABILITY ASSESSMENT AND MAPPING: 
METHODOLOGICAL ASPECTS 

A2.2.1 Use of Indicators and Indices to Measure and Monitor Vulnerability 

Indicators and indices are widely used for quantifying the level of vulnerability 
(e.g., Luers et al. 2004; Downing et al. 2001; Cutter et al. 2008; MOE 2010). An 
indicator is a single measure of a characteristic, while an index is an composite 
measurement of multiple indicators or indices. When properly developed, 
indicators and indices can be useful guides for decision making and 
prioritization of adaptation interventions. They allow for comparisons between 
different characteristics of vulnerability (MRC 2010b).  

Indicators may be defined to reflect different levels and types of exposure to 
climate hazards, different characteristics of vulnerable ecological and socio-
economic systems, demographics, composition of economic activity, 
infrastructure and so forth (Downing and Patwardhan 2004). Development and 
utilization of indicators requires knowledge of methodological approaches and 
of technical issues (including indicators’ sensitivity to change, standardization 
of indicators for comparison, reliability of data, mapping of indicators, co-
linearity between indicators and coverage of relevant dimensions of 
vulnerability) (Downing and Patwardhan 2004). A common approach to 
vulnerability assessment is to aggregate individual indicators into an overall 
score, referred to as index.. A well-known example of an index which measures 
vulnerability levels is the Human Development Index (HDI). It combines 
various indicators such as health status, level of education and standard of 
living. The HDI is constructed by standardizing scores for these various 
indicators and assigning each indicator different weights.  
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Indicators present a useful tool for measuring and monitoring the vulnerability of 
a system, however, experts call for extreme caution in their use. Barnett et al. 
(2008) argue that expressing system vulnerability by means of a few indicators or 
a composite index can be too simplistic when considering the complex array of 
issues, scales and processes at play in shaping vulnerability. They argue that 
indicators and indexes measuring aspects of climate change vulnerability should 
be applied at small scales since they tend to become less meaningful when 
applied at larger scales. Vulnerability is a context-specific phenomenon rather 
than a generic condition (Barnett et al. 2008).4  

These cautionary remarks make clear that different studies of the same system can 
yield different results, simply because different vulnerability indices are used. All 
currently available indices have limitations, but some indices may be better for 
particular vulnerability contexts or vulnerability assessment purposes than others. 
Due to these methodological problems, caution should be exercised in using 
vulnerability indices to inform decision-making on disbursement of funds (Barnett 
et al. 2008), or in comparing large administrative units (provinces and countries).  

A2.2.2 Vulnerability Mapping on the Basis of Indicators 

Indicators and indices that measure climate exposure, climate sensitivity and 
adaptive capacity are used to produce maps showing the spatial distribution 
exposure and vulnerability. These maps can be used to determine areas with 
higher or lower levels of vulnerability and identify priority areas for adaptation 
interventions. Maps can be generated for, i) individual indicators to understand 
specific components of exposure, sensitivity and adaptive capacity; ii) aggregated 
indices (composite of individual indicators) of exposure, sensitivity and adaptive 
capacity; and/or iii) as an aggregate overall vulnerability index (aggregation of 
composite indices). The extent to which aggregate vulnerability indices should be 
used depends on their purpose. However, aggregation may increase the 
likelihood of redundancy of indicators and may decrease transparency of results 
used for assessment purposes.  

Despite limitations, vulnerability maps can provide a quick and useful visual 
snapshot of vulnerability at different temporal and spatial scales (e.g., relative 
vulnerability across provinces or over time). They are also useful for various 
end uses, including for aiding with identification of vulnerable areas and 
planning for adaptation. Vulnerability maps can be continually revised and 
updated with the newly available scientific data, including data on current 
conditions, climate impacts projections and socioeconomic trends.  

                                                      
4 These, and other, problems with the use of vulnerability indicators are summarized as follows:  

“Indexes require a coherent model of vulnerability on which the selection of indicators can be based, but because vulnerability is 
a difficult concept, the processes that create it are complex, and the distinction between processes and outcomes is often 
blurred, underlying models of vulnerability are inevitably flawed. There are issues to do with the scale of the system to be 
measured: larger scales tend to be favored for their perceived policy relevance; yet the larger the scale, the less the specificity 
of risks and outcomes. The selection of indicators is another difficulty because the ideal data might not be available, the data 
that are available could be of questionable quality, and the model might lead to indicators that are redundant, implying that 
indexes should utilize fewer indicators based on widely available and robust data. The standardization of indicators can also be 
a problem, particularly as it entails converting nonlinear risks into linear scales. The weighting of indicators is often contentious; 
weighting can help reflect the judgments of experts and the values of groups of concern, yet determining the appropriate 
weighting of indicators is procedurally difficult. Methods of aggregation are also contentious.”  

- Barnett et al 2008 
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A2.2.3 Adaptation to Climate Change 

A2.2.3.1 ADAPTATION AND DEVELOPMENT 

Climate change literature sees climate adaptation and development as essential 
and inextricably linked with dimensions of human development. Many studies 
argue that economic development is necessary for climate change adaptation as 
it makes economic systems more adaptable (e.g. through economic 
diversification). It also makes livelihood systems more resourceful and resilient. 
Socio-economic development generally increases adaptive capacity of people, 
and interventions that are supportive of development often also address climate 
change adaptation (World Bank 2010).  

Appropriate adaptation responses to climate risks often boil down to effective 
development. MOE and UNDP (2011a) however, argue that economic growth 
does not always translate into human development or effective climate 
adaptation. Achievements in development such as GDP growth and decline in 
poverty can easily be reversed. , Benefits from development may not be 
equitably distributed. Furthermore, certain development pathways can serve to 
exacerbate long-term climate change vulnerability. The report argues that 
industrialization pathways pursued by developed countries over the last 200 
years may no longer be viable. For example, over-exploitation of natural 
resources (e.g., water), pollution, rapid land use changes for agricultural 
intensification may provide short-term economic benefits for some. But as 
already observed in many parts of Southeast Asia, including Cambodia, they 
may also increase vulnerability to changing rainfall patterns, exacerbate food 
insecurity, and exert pressure on resources and people that are already at risk 
from climate variability and change (MOE and UNDP 2011a).  

Therefore, development planning must account for adaptation requirements, for 
current climate variability and future climate risks in all development strategies. 
Adaptation requires a new type of climate-smart development to make 
countries more resilient to impacts of climate change (World Bank 2010). It 
requires that choices and interests of all sectors, regions and countries, and 
different groups of people (including vulnerable, marginalized and future 
generations) be considered and integrated, to ensure sustainable and equitable 
outcomes (MOE and UNDP 2011a).  

The link between adaptation and development suggests that adaptation 
interventions can fall under two broad categories:  

1. Adaptation responses that constitute, and are justified as, priority 
development interventions which also reduce (the cost of) impacts 
from current climate variability and extremes; and 

2. Adaptation responses that are aimed at tackling future climate risks 
and vulnerabilities (i.e., risks and vulnerabilities arising from 
projected longer-term climate change as well as projected 
socioeconomic change). 
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Adaptation responses under category (1) include adaptation 
strategies/measures that serve to close the current adaptation deficit under 
existing climate conditions. MOE and UNDP (2011a) refer to these adaptation 
responses as “‘no regrets’ actions that will provide benefits by addressing 
current development priorities, thus strengthening resilience, which will also 
respond to climate change impacts”, adding that “foremost among these actions 
in the context of Cambodia today is the need to address key factors in people 
being poor and/or being vulnerable to becoming poor: monitoring and 
surveillance, establishing social safety nets, and improving disaster risk 
reduction”. These kinds of adaptation responses are justified now and should be 
taken immediately. 

Adaptation responses under category (2) include adaptation strategies/measures 
that address risks arising from projected longer-term climate and socio-economic 
change. Decisions on these kinds of adaptation responses are not necessarily 
required now. More time could (and should) be taken to carefully identify, plan, 
prepare, and adapt (as necessary) some of these responses to address future 
climate change risks, as more data and information about changing climate risks 
and socio-economic realities become available over time.  

A2.2.3.2 ADAPTATION DEFICIT  

The failure of countries to adapt to current climate risks creates an adaptation 
deficit (World Bank 2010). Reducing this deficit is one objective throughout the 
course of climate change adaptation and development. Adaptation deficits can 
occur for a number of reasons, including: that people are uninformed about 
climate uncertainty and consequently fail to allocate resources to respond to 
existing climate risks; and, that development decisions do not consider the cost 
of current climate risks. It is argued that adaptation deficit is not a direct result 
of low level of development, but rather poor allocation of limited resources. 
Therefore, the cost of addressing this shortfall and enhancing the capacity of 
countries to deal with current climate conditions must be considered and 
prioritized in order to address the adaptation deficit more effectively (World 
Bank 2010). Nevertheless, with accelerated climate change, the adaptation deficit 
is expected to increase, unless effective adaptation responses are implemented.  

While adaptation deficit refers to the failure to adapt to current climate risks, it 
is also important to consider the capacity of developing countries to adapt to 
future change, whether it is induced by climate change or other factors. In 
Cambodia, vulnerability of communities are expected to increase not only due 
to future climate change, but also due to other developmental change like 
hydrological and ecosystem changes resulting from upstream development of 
hydropower in the Mekong River. The adaptive capacity to respond to these 
changes is expected to increase with economic development. However, 
economic development alone is not sufficient to reduce vulnerability. 
Adaptation should be a carefully planned process that not only addresses 
human development, but also various sectoral protection measures to safeguard 
rural livelihoods against impacts of future change.  
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A2.2.3.3 FUTURE ADAPTATION NEEDS AND ADAPTATION SIGNATURES  

As discussed in Section A2.2.3.1, adaptation responses occur under different 
implementation time frames. Adaptation responses for a given sector (such as 
agriculture, water resources, or rural infrastructure), for a given sub-national 
political-administrative unit (such as one of the four target provinces) or for a 
given country, can be conceived as a series of steps/actions under the two 
above-listed broad adaptation categories. Collectively, these steps/actions to be 
taken over time have been referred to as an ‘adaptation signature’ (or 
‘adaptation landscape’). Sectoral adaptation signatures are comprised of the 
following categories of adaptation responses:  

 No regrets or low cost measures which are justified in the short-term by 
current climate conditions (i.e., addressing current climate variability 
and extremes, and reducing the risk of disasters and climate 
vulnerability) and development needs;  

 Building adaptive capacity of policy and institutions to better manage the 
sector with respect to current and future challenges of climate change;  

 Vulnerability assessment and monitoring to identify historical 
vulnerability trends, future risks to and vulnerabilities of the sector, and 
implications for livelihoods and food security under a changing climate;  

 Pilot actions to test promising responses, that can be scaled up to the 
provincial/national level;  

 Sectoral protection measures to safeguard the sector against current climate 
conditions and future climate risks over medium- to long-term; and 

 Address residual impacts by identifying long-term issues including 
potentially high risks that require early pro-active investigation, even 
though there might be high uncertainty on specific options.  

Different time frames presented in adaptation signatures can be linked to an 
economic rationale for adaptation. Time frames and adaptation signatures can 
also be linked with the development of adaptation strategies in terms of 
immediate actions to address effects of current climate variability and any 
existing adaptation deficit, short- to medium-term policy windows, and, longer-
term needs and priorities. 

Adaptation signatures for the three key sectors (agriculture, water resources and 
rural infrastructure) in four vulnerable provinces in Cambodia are presented in 
Section Error! Reference source not found.. 
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A3.0 SUMMARY OF CONSULTATIONS AND ACTIVITIES DURING 
PRE-INCEPTION AND INCEPTION PHASES 

Table A3.1 Summary of consultations and activities conducted during pre-
Inception phase. 

Date Person and Organization Consulted Description of Consultation 

February 29, 
2012 

Mr. UNG Sirn Lee Director of 
Operations, Cambodia Development 
Research Institute, CDRI. 

Discussed the relevance of the project to 
climate change and water for Tonle Sap 
and coastal zones in Cambodia; and 
To assess/build a potential energy. 

March 2, 2012 Mr. Meas Sophal, Program Director and 
Mr. Mao Hak, Manager, key staff, and 
consultants of the component 3. 

Discussed the project work plan and joint 
inception workshop 

March 3, 2012 Mr. Mao Hak, Deputy Director General, 
MOWRAM, Mr. Chhunkeat Chea, 
Director of Planning, MOWRAM, and 
Mr. Hell Tony, Director of Planning, 
Tonle Sap Authority (TSA) 

Discussed the current status of the 
Cambodian hydro-met network, 
hydrological and water resources 
modeling, and Tonle Sap water, food, 
climate change, and energy assessment 
pilot project (Pursat). 

March 9-10, 
2012 

H.E. Watt Botkosal, Deputy Secretary 
General of CNMC, Dr. Mak Soeun, 
Director of Agricultural Extension, 
MAFF; Dr. Chrin Sokha, MOE, Mr. Sok 
Bohim, Supreme National Economic 
Council (SNEC), Mr. Chea Chhunkeat, 
Director of Planning, MOWRAM, Mr. 
Hell Tony, Director of Planning, TSA.  

Discussed the National Indicative Plan for 
implementing the Mekong River 
Commission (MRC) basin development 
plan and related climate change projects in 
Cambodia. 
Identify and build potential links with this 
TA. 

March 12, 2012 H.E. Te Navuth, SG of CNMC, H.E. So 
Sophort, Deputy SG of CNMC, and all 
National Program Coordinators, and 
MRCS Decentralization Team 

Discussed decentralization of selected key 
functions such as hydro-met data 
management, flood and drought programs, 
and climate change adaptation initiatives in 
Cambodia. 
Assessed potential synergies with the 
current TA. 

March 5, 2012 Mr. Min Bunara, Cambodia Freshwater 
Program, Conservation International, 
Phnom Penh 

Discussed planned projects in Sekong, Se 
San and Sre Pok Region, and Tonle Sap 
Basin. 

March 7, 2012 Mr. Tep Bunnarith, Executive Director, 
Cultural and Environmental Protection 
Association (CEPA) 

Obtained additional information on the 
ongoing vulnerability study in Strung Treng 
and selected Tonle Sap Province. 

March 13, 2012 Mr. Hak Mao, Program manager, key 
staff of PPCR, consultants for 
Components 1 and 2, and consultants 
for Component 3 

Presented a joint work plan and discuss 
inception phase preparation.  
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Summary of Consultations and Activities during Pre-Inception and Inception Phases 

Table A3.2 Consultations and activities conducted during the Inception mission. 

Tentative Date Name of Organization to be 
Consulted Description of Consultation 

Line Agencies 

April 27, 2012  PPCR1 Ministry of Environment, 
World Bank, ADB, and consultants 
of Components 1-2, Component 3, 
and components 4-5. 

To discuss the Scope of Work for Components 1-
5. Minutes of the meeting is provided as 
Appendix A2.1 

May 2, 2012 Climate Change Technical Team 
(CCTT) members, including MAFF, 
MRD, MPWT, MIME, NCDM, 
NCCC, MWA 
Meeting held at the Cambodiana 
Hotel, Phnom Penh 

Present and review detailed workplans, 
schedules and expected outputs of Components 
4 & 5 in order to finalize the Scope of Work and 
Inception Report; and,  
Discuss and agree upon the proposed approach 
and expected outputs with the Climate Change 
Technical Committee (CCTT).  
Summary Report of the Technical Workshop is 
provided as Appendix A2.2 

April 26 Manager, and Chief Technical 
Advisor, Flood Management and 
Mitigation Program, and Advisor of 
Integrated Knowledge 
Management Program, MRC 
Secretariat Phnom Penh Office 

Discuss MRC’s work related to the hydro-
meteorological network and flood and drought 
risk management in Cambodia 

April 30, 2012 
(10.12.00) 

H.E. Khun Sokha, Advisor to Chair 
of National Committee for Disaster 
Management, and Director of 
Training and Capacity 
Development 

Discuss disaster risk management works related 
to recent flood, drought and storms (Ketsana), 
disaster early warning and information 
dissemination; and, priority provinces. 

April 30, 2012 
(13.00-15.00 

Dr. Chem Phalla, Mr. Kim Sour, 
and Nang Phirun, Cambodia 
Development and Research 
institute (CDRI) 

Discuss CDRI climate change and water 
resources studies, and potential links. 

April 30, 2012 
(16.00-17.00) 

Dr. Tin Ponlok, Deputy Director 
General, MO 

Discuss the climate change V&A Assessment 
and priority provinces 

April 30, 2012 
(09.00-09.30 

Mr. Hak Mao, PPCR Program 
Manager, CCD of MOE 

Discuss the climate change V&A Assessment 

April 30, 2012 
(08.00-09.00) 

Mr. Sreng Anouvath, Web-site 
specialist, Ms. You Porny, 
Communication Specialist, PPCR 
of MOE 

CCD PPCR Website Needs Assessment and 
collaborative platform for information sharing and 
M&E. 

May 1, 2012 Ms. Phearanich Hing, UNDP Discuss climate change-related activities of the 
UNDP (CCCA, Second National Communication, 
Vulnerability Reduction Assessment etc.)and 
community based vulnerability risk assessment in 
15 provinces of Cambodia 

May 3, 2012 Mr. Chhit Sam Ath, Mr Kham 
Syngoun, Mr Savun Sam Ol, Mr. 
Ung Seoun, Environment Program, 
NGO Forum 

Discuss climate change-related activities of the 
NGO-Forum 

May 4, 2012 Dr. Yang Saing Koma, Executive 
Director, CEDAC 

CEDAC’s experience with hydromet information 
needs and flows, vulnerability and adaptation 
assessment among rural farmers in Cambodia 

May 4, 2012 Mr. Tep Bunnarith, Culture and 
Environmental Preservation 
Association (CEPA) 

Water resources and Vulnerability and adaptation 
studies/activities of CEPA in Sekong, Sesan and 
Sre Pok region, and in Tonle Sap. 
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APPENDIX A5 

LIST OF STUDIES REVIEWED FOR THIS REPORT 

A5.1 OFFICIAL REPORTS/STUDIES ON CLIMATE CHANGE 

A5.1.1 Vulnerability and Adaptation Assessment to Climate Change in 
Cambodia  

Year: 2001 

Organization: MOE/UNDP  

Country(ies) covered: Cambodia 

Main objective(s): With regards to V&A assessment, this study aims to evaluate 
the performance of GCMs in Cambodia, assess the vulnerability of agriculture, 
forestry, human health and Cambodia's coastal zone to climate change; and 
develop adaptation options to CC in these sectors.  

Key Output(s): Vulnerability/impact assessment on Agriculture, Forestry, 
Coastal Resources and Human Health; and identification of adaptation options  

Geographic Focus (whole country, particular sub-national unit(s), particular 
ecozones): AG (provincial); Forestry (nation-wide); CR (provincial) 

System level (national, provincial, district, commune, village, household, 
ecozone): AG: 4 provinces (PV, Takeo, Kampong Cham & BB); Forestry 
(nationwide); CR: provincial, particularly for Koh Kong 

Sectoral Focus (AG, WR, RI, other): AG, Forestry, CR 

Strengths: Provides information on some priority provinces (Prey Veng, 
Battambang, Koh Kong etc.). VA of Coastal resources is done only for Koh Kong 
Province, includes detailed assessment. 

Weaknesses: Agriculture: Stochastic approach used (due to limited data inputs); 
focus only on 4 rice growing provinces (PV and BB included).   Forestry: Impacts 
on forest types are assessed, not forest biodiversity or forest productivity 
(impacts on FP and FB are only inferred); Coastal Resources: Only Koh Kong 
was evaluated in detail. 

 

A5.1.2 Cambodia's Initial National Communication under the UNFCCC 

Year: 2002 

Organization: MOE 

Country(ies) covered: Cambodia 
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Main objective(s): Describes how Cambodia is meeting its commitments under 
the UNFCCC, and reports on, the results of the GHG projections and mitigation 
options, and the summary of the vulnerability and adaptation assessment 
conducted by CCEAP – see the review of Vulnerability and Adaptation 
Assessment to CC in Cambodia (MOE and UNDP 2001) above. 

Key Output(s): See study above 

Geographic Focus (whole country, particular sub-national unit(s), particular 
ecozones): See study above 

System level (national, provincial, district, commune, village, household, 
ecozone): See study above 

Sectoral Focus (AG, WR, RI, other): See study above 

Strengths: See study above 

Weaknesses: See study above 

 

A5.1.3 Vulnerability and Adaptation to Climate Hazards and to Climate 
Change: A Survey of Rural Cambodian Households 

Year: 2005 

Organization: MOE/UNDP 

Country(ies) covered: Cambodia 

Main objective(s): To select sites for the identification and prioritization of 
adaptation activities to climate hazards and climate change 

Key Output(s): Selection of provinces and selection of districts and communes 
for adaptation activities under NAPA 

Geographic Focus (whole country, particular sub-national unit(s), particular 
ecozones): Provincial level, district and communes 

System level (national, provincial, district, commune, village, household, 
ecozone): Surveys conducted at household levels in 17 provinces and 42 
communes 

Sectoral Focus (AG, WR, RI, other): WR and Health 

Strengths: Uses a simple vulnerability index for VA (LV, defined using LF, 
Properly loss and contamination of wells). Possibility of updating this using 2011 
flood/drought data? Provincial level analysis, covers all 4 priority provinces for 
Comp. 4. 
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Weaknesses: Only WR and Health sectors are covered. Agricultural sector 
vulnerability is not assessed. Only source of secondary data is Red Cross. More 
studies are available now. Types of adaptation options are not identified based 
on vulnerability. 

 

A5.1.4 National Adaptation Programme of Action (NAPA) to Climate 
Change 

Year: 2006 

Organization: MOE 

Country(ies) covered: Cambodia 

Main objective(s): Identification of priority adaptation activities is the main goal 
of the NAPA formulation exercise 

Key Output(s): 39 Priority adaptation activities by sector and by climate hazard 

Geographic Focus (whole country, particular sub-national unit(s), particular 
ecozones): Nationwide. Activities identified by sector and by climate hazard 

System level (national, provincial, district, commune, village, household, 
ecozone): Sectoral level 

Sectoral Focus (AG, WR, RI, other): AG, WR, Coastal, Cross Sectoral and Health 

Strengths: Use of a simple MCA Approach for ranking adaptation projects. 
Adaptation needs identified based on household to national level consultations. 
Adaptation projects are identified by sector and by climate hazard. 

Weaknesses: A detailed quantitative assessment was not possible due to absence 
of data. Vulnerability assessment did not form the basis for identification of 
adaptation needs 

Remarks: Utilized the methodology for ranking adaptation options defined by 
the IPCC. 

 

A5.1.5 Promoting Climate Resilient Water Management and Agricultural 
Practices in Rural Cambodia (NAPA Follow-up Annual Report) 

Year: 2011 

Organization: MOE/UNDP 

Country(ies) covered: Cambodia 



List of Reviewed Studies A5-4 Hatfield 

Main objective(s): To report on the progress of project activities and outputs, to 
discuss challenges in implementation, capacity development and gender issues, 
lessons learned, recommendations for follow-up actions and to report on the 
financial status. 

Key Output(s): Annual Project Report 2011 

Geographic Focus (whole country, particular sub-national unit(s), particular 
ecozones): Farmers in the target communes of Kratie and Preah Vihear 

System level (national, provincial, district, commune, village, household, 
ecozone): Village/commune/farmer level 

Sectoral Focus (AG, WR, RI, other): AG, WR 

Strengths:  

Weaknesses: This is not a vulnerability assessment. The report reviews the 
progress of activities under one NAPA project. 

Remarks: Components of this project (various outputs) should be reviewed 
when drafting adaptation options, as each individual output is a good 
recommendation for adaptation strategy. 

 

A5.1.6 Cambodia's Second National Communication (Draft) 

Year: 2012 

Organization: MOE/UNDP 

Country(ies) covered: Cambodia 

Main objective(s): SNC focuses on the progress Cambodia has made in 
preparing to cope with the impacts of climate change (adaptation) and in 
reducing greenhouse gas emissions that so as to lessen climate change 
(mitigation). SNC a continuation and update of the work done for Cambodia’s 
INC in 2002. Activities are carried out by four Thematic Working Groups: GHG 
inventory; V&A assessment; GHG mitigation; and technology transfer and 
others. Under the V&A, SNC reviews climate change scenarios for Cambodia, 
analyze records to identify meteorological trends, assess future climate change 
impacts in key vulnerable sectors, and identify other priority adaptation 
strategies [other than those?] identified in INC 2002. 

Key Output(s): Related to V&A Assessment – Assessment of key impacts and 
vulnerabilities in agriculture, water resources, forestry, coastal zone, and health 
sectors. Vulnerabilities are assessed using communal data, with an assessment of 
climate vulnerability at the provincial level. 
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Geographic Focus (whole country, particular sub-national unit(s), particular 
ecozones): National 

System level (national, provincial, district, commune, village, household, 
ecozone): Communal and provincial level data used 

Sectoral Focus (AG, WR, RI, other): AG, WR and Coastal [also Forestry and 
Health (mentioned under "key outputs)] 

Strengths: (i) Provides a V&A Assessment with data down to the communal 
level. Provincial level data can be extrapolated using a similar methodology; 
(ii) Identifies impacts, vulnerabilities and adaptation options for different 
sectors. 

Weaknesses: (i) Vulnerability assessment of key sectors do not use vulnerability 
indicators/indices. They are only impact assessments; (ii) Identification of 
adaptation options are not based on any methodology; (iii) Assessment of [rural] 
infrastructure is not conducted; (iv) Water resources are only assessed in terms 
of agricultural impact. Other uses are not assessed; (v) Agricultural impacts are 
only assessed for rice production; other important commodities (especially 
fisheries) are not assessed. 

 

A5.1.7 Building Resilience: The Future for Rural Livelihoods in the Face of 
Climate Change, Cambodian Human Development Report 2011 

Year: 2011 

Organization: MOE/UNDP 

Country(ies) covered: Cambodia 

Main objective(s): Contribute to more informed public debate in Cambodia by 
discussing what will be required to build climate-resilient rural livelihoods in 
the country that will contribute to meeting long-term development objectives. 

Key Output(s): Evaluation of current poverty and vulnerability, summary of CC 
impacts to each sector, Identification of ways to build resilience through social 
safety nets and DRR, Summarize sectoral and actions to build CR, and provide 
recommendations. 

Geographic Focus (whole country, particular sub-national unit(s), particular 
ecozones): Whole country 

System level (national, provincial, district, commune, village, household, 
ecozone): HDI developed at the provincial level using communal level data from 
CDB 

Sectoral Focus (AG, WR, RI, other): other (overall poverty and development) 
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Strengths: identifies overall nationwide impacts and vulnerabilities to climate 
change and adaptation measures. 

Weaknesses: VA is qualitative, based on a review of literature. Assessment is for 
the nation as a whole, with regards to general climate change impacts faced. 
Except for the HDI, vulnerabilities are not characterized using any indicators or 
indices. While the study emphasizes local level action, attention is given less to 
specific provinces/localities and their specific vulnerabilities 

Remarks: Provincial HDI's in this report can be used as a good indicator in our 
V&A. 

 

A5.1.8 Mapping Vulnerability to Natural Disasters in Cambodia 

Year: 2003 

Organization: NCDM, WFP 

Country(ies) covered: Cambodia 

Main objective(s): Identify areas prone to natural disasters, mainly floods and 
droughts, that are also particularly vulnerable to human suffering, particularly 
hunger, as a result of these. The outputs will contribute to the improved 
targeting of assistance to the most severely affected areas and to most needy 
members of the population, and also provide valuable information for decision 
makers and planners at all levels. 

Key Output(s): Maps of vulnerability to CC and natural disasters. 

Geographic Focus (whole country, particular sub-national unit(s), particular 
ecozones): National 

System level (national, provincial, district, commune, village, household, 
ecozone): commune level data 

Sectoral Focus (AG, WR, RI, other): AG 

Strengths: Maps showing general vulnerability to floods and droughts. 

Weaknesses: (i) Data is outdated (2001 and earlier. More recent data is 
available); (ii) only focuses on food security aspects of floods and droughts 
(other needs – sanitation, domestic water supply, clean drinking water are not 
evaluated). 
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A5.2 OTHER STUDIES BY ORGANIZATIONS 

A5.2.1 Development of a Flood Vulnerability GIS Application – Community 
Self-reliance and Flood Risk Reduction 

Year: 2007 

Organization: ADPC, Hatfield 

Country(ies) covered: Cambodia 

Main objective(s): To assist the Government of Cambodia, non-government 
organizations (NGOs) and local leaders become better prepared for extreme 
flood events, and to build capacity at the community-level for flood disaster 
prevention and mitigation; and, that "the improved participatory flood (and 
drought) risk management strategy for targeted vulnerable communities in the 
lower Mekong River basin provinces of Cambodia is adopted by the key 
stakeholders." 

Key Output(s): Flood Vulnerability GIS, showing mapping of four indices of 
vulnerability: flood vulnerability, rice dependency, poverty and access 
vulnerability 

Geographic Focus (whole country, particular sub-national unit(s), particular 
ecozones): Four provinces in Cambodia: Kandal, Takeo, Prey Veng and Svey 
Rieng. 

System level (national, provincial, district, commune, village, household, 
ecozone): Commune level data were used. 

Sectoral Focus (AG, WR, RI, other): Vulnerability indices mainly pertained to 
Agriculture (rice dependency); disaster risk (flood exposure), poverty, and 
accessibility. 

Strengths: (i) Study uses a strong set of vulnerability indicators and indices to 
map vulnerability in the four provinces; (ii) series of maps characterizing 
vulnerability are provided, including for target province Prey Veng; (iii) Readily 
available secondary data were used. 

Weaknesses: (i) Adaptation measures are not identified; (ii) Only covers 4 
provinces in Cambodia; (iii) Indicators of adaptive capacity are not used. 

Remarks: Maps available: (i) Demographic and socio-economic maps (poverty, 
population density, female headed households); (ii) Flood exposure maps (e.g. 
flood exposure and poverty, FE and population density, RADARSAT-derived 
flood extent, Flood-prone area DEM etc.); (iii) Drought and flood prone areas 
(from WFP-VAM); (iv) Rice production (wet season rice dependency, FE and wet 
season rice prodn, Drought-prone areas and wet season rice prod.); (v) Access to 
transportation; (vi) NGO intervention. All of these maps can be adopted for the 
analysis of Prey Veng Province. 



List of Reviewed Studies A5-8 Hatfield 

A5.2.2 Comprehensive Food Security and Vulnerability Analysis (CFSVA) – 
VAM Food Security Analysis 

Year: 2008 

Organization: WFP 

Country(ies) covered: Cambodia 

Main objective(s): Overall objective: to analyze the food security and 
vulnerability conditions of population groups and communities, and to provide 
baseline information to WFP decision makers and other actors focusing on food 
insecurity. 

The specific objectives of the CFSVA: (i) Identify geographic and socio-economic 
groups that are food insecure or vulnerable to becoming food insecure; 
(ii) Understand the impact of rising prices on the food security situation of the 
country; (iii) Identify the nature and causes of food insecurity among each 
group; (iv) Identify the major risks and constraints to improve food security 
conditions; and, (v) Evaluate assistance needs at the short, medium and long 
range. 

Key Output(s): Provide an understanding of food security and dimensions of 
vulnerability (i.e., exposure to both natural and social hazards, the types of 
shocks experienced by households in the months before the survey, and the 
coping strategies put in place to counteract difficulties with access to food and 
shocks). 

Geographic Focus (whole country, particular sub-national unit(s), particular 
ecozones): Nationwide 

System level (national, provincial, district, commune, village, household, 
ecozone): Household and provincial level information, aggregated at the 
provincial level 

Sectoral Focus (AG, WR, RI, other): AG and Food Security 

Strengths: Provides good baseline information nationwide all through the 
report. Particularly related to Agriculture, Rice production and Food security. 

Weaknesses: VA relating to climate/disaster related factors is very brief. 
Climate Change impacts are not specifically explored. Exposure to hazards 
provides outdated data (1993). Remainder of vulnerability is characterized as 
"social hazards", i.e. Terms of Trade, and % of HHs faced difficulties Jan-Jun 
2008). 
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Remarks: (i) The HHQ and VCL complements national figures, providing a 
significant understanding of interregional differences, potentials, and constraints 
of the farming sector. The HHQ focused on the farm financial balance sheet and 
the financial constraints for agricultural development, whereas the VCL tried to 
get an overview of crop practices, environmental and human factors limiting 
crop performances, as well as a picture of rural production practices (e.g. new 
crops, abandoned crops, involved actors); (ii) Rice Crop Calendars for all 
provinces provided in page 57; (vi) Map 7 (Geographic distribution of food 
insecure people in Cambodia by ecological zone) and Map 8 (Prevalence of food 
insecurity in Cambodia by ecological zone). 

 

A5.2.3 FAO/WFP Crop and Food Security Update Mission to Cambodia 

Year: 2012 

Organization: FAO and WFP 

Country(ies) covered: Cambodia 

Main objective(s): FAO/WFP crop and food security update mission was 
fielded in the country between 30 January and 5 February 2012 to review the 
overall food supply situation and to evaluate possible food assistance 
requirements during the 2012 marketing year. 

Key Output(s):  

Geographic Focus (whole country, particular sub-national unit(s), particular 
ecozones): Nationwide 

System level (national, provincial, district, commune, village, household, 
ecozone): National 

Sectoral Focus (AG, WR, RI, other): AG and Food Security 

Strengths: Provides a more recent picture of national level agricultural 
production and food security, with some time series trend analysis. 

Weaknesses: The VA in this study refers to one extreme climate event (2011 
flood), and does not necessarily look at climate variability and change 
specifically. Observed change in agricultural production and food security are 
linked to the 2011 flood, which affected 18/24 provinces in Cambodia. 

Remarks: Useful information: (i) Table 1 – Updated (2011) key economic 
indicators in Cambodia; (ii) 2011-2012 rainfall in BB and PV are presented in 
Figure 1 
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A5.2.4 A Rapid Vulnerability Assessment of Coastal Habitats and Selected 
Species to Climate Risks 

Year: 2011 

Organization: IUCN 

Country(ies) covered: Cambodia (Koh Kong and Kampot) and Thailand 

Main objective(s): This report presents a rapid assessment of the vulnerability to 
climate change of coastal habitats and selected species in the eight focal areas of 
the IUCN project ‘Building coastal resilience in Vietnam, Cambodia and 
Thailand’: Koh Kong and Kampot (Cambodia). Objectives of this study are to, 
identify the vulnerability of coastal habitats and selected species in the IUCN 
project area to climate change; identify coastal habitats of highest priority for 
adaptation planning; and, identify some of the adaptation strategies that may be 
relevant in the project area. 

Key Output(s): Vulnerability assessment of [coastal] habitats [and] species to 
climate change and identification of some adaptation strategies 

Geographic Focus (whole country, particular sub-national unit(s), particular 
ecozones): In Cambodia, the study looks at Koh Kong and Kampot Provinces 

System level (national, provincial, district, commune, village, household, 
ecozone): Different coastal habitats 

Sectoral Focus (AG, WR, RI, other): Coastal Resources 

Strengths: Provides information on Koh Kong province. The methodology 
adapted is simple and relies on expert judgment 

Weaknesses: Vulnerability is assessed only for "environmental" components of 
coastal areas (habitats and species). Socioeconomic factors (livelihoods, incomes, 
economic activities) not considered in the assessment. 

 

A5.2.5 Listen to Villagers on Climate Change – Vulnerability Reduction 
Assessment (VRA) in Cambodia 

Year: 2010 

Organization: UNDP 

Country(ies) covered: Cambodia (two communities) 

Main objective(s): VRA enables farmers to articulate the climatic hazards that 
impact most negatively on their livelihoods, and to identify prioritized needs in 
reducing these vulnerabilities. VRA is also an important tool in monitoring and 
evaluation; it allows practitioners to assess the impact of their activities in 
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reducing the climate change vulnerabilities by engaging the community and to 
get feedback on how the project activities are reducing the climate change risks 
and how this can be improved. Implemented under ‘Promoting Climate 
Resilient Water Resource Management and Agricultural Practices in Rural 
Cambodia’ (A NAPA Follow-up Project). 

Key Output(s): Measure of vulnerability and adaptive capacity of a community 
to CC; it measures before project activities start to establish a baseline; again in 
the middle of the project to measure the progress that has been made in reducing 
climate change vulnerability; and at the end to measure change in 
vulnerability/adaptive capacity and to capture lessons learned from the 
intervention 

Geographic Focus (whole country, particular sub-national unit(s), particular 
ecozones): Teuk Krahom in Preah Vihear province and Bos Leav Kratie province 

System level (national, provincial, district, commune, village, household, 
ecozone): Household-farmer level data aggregated to village level 

Sectoral Focus (AG, WR, RI, other): Farmers interviewed related to multiple 
sectors (AG, WR, Infrastructure, Animal health, people's health, etc.) 

Strengths: (i) participatory assessment that identifies vulnerabilities according to 
farmers perceptions and develops adaptation needs directly based on their 
vulnerabilities, thus responding to actual needs of the commune; (ii) Allows for 
measurement of progress in vulnerability (VRA score) by establishing a baseline 
and conducting subsequent assessments; (iii) Allows for identification of 
aggregate and gender specific  vulnerabilities and adaptation needs. 

Weaknesses: (i) intensive consultations at the commune level makes it difficult 
to apply the same methodology at the national level; (ii) a few villages do not 
provide a representative picture at the provincial level. 

Remarks: The methodology used in this study is a sound vulnerability 
assessment, however application at the national scale is too intensive. The study 
is not conducted in any of Comp. 4 & 5 priority provinces. The 2 target 
communities are in provinces other than the 4 priority provinces. 

 

A5.2.6 Climate Change Vulnerability in Cambodia (Synthesis Report of 
Community-Based Vulnerability Reduction Assessment Studies) 

Year: 2012 

Organization: UNDP-GEF (Small Grants Community Based Adaptation 
Program) 

Country(ies) covered: Cambodia 
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Main objective(s): The VRA findings as a tool for informing policy on key issues 
emerging from community based adaptation and to guide the CCBAP 
[Cambodia Community-Based Adaptation Program] in monitoring and 
evaluation of the community-based adaptation project being implemented by 
the local NGOs and CBOs, to ensure that their community-based adaptation 
activities respond to the specific needs of a community. 

Key Output(s): Inform the update of the draft VRA Guidebook for Practitioners 

Geographic Focus (whole country, particular sub-national unit(s), particular 
ecozones): National focus and 4 regions (NW, NE, SW, and SE). Not identical to 
the 4 principal agro-ecological zones 

System level (national, provincial, district, commune, village, household, 
ecozone): Household-farmer level data aggregated to village level 

Sectoral Focus (AG, WR, RI, other): Same as above 

Strengths: The methodology has been applied in many provinces. All four 
priority provinces are covered in this report. The report provides a general 
understanding of [local/village- and commune-level] CC impacts and 
adaptation needs in different geographical regions across the country. 

Weaknesses: Answers to the 3 key questions are provided for all provinces, 
however, Prey Veng is well represented in the surveys, but ST [Stung Treng], BT 
[Battambang] and KT [Kampong Thom] are not. 

Remarks: Findings of this study can be cited in the V&A report (Comp. 4) as 
results of participatory assessments. 

 

A5.2.7 Implementing the Vulnerability Reduction Assessment – A 
Guidebook for Practitioners 

Year: 2012 

Organization: UNDP-GEF (Small Grants Community Based Adaptation 
Programme) 

Country(ies) covered: Cambodia 

Main objective(s): Methodology for VRA is the same as the previous two studies. This 
is a participatory tool conducted at the commune level. 

Key Output(s):  

Geographic Focus (whole country, particular sub-national unit(s), particular 
ecozones):  
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System level (national, provincial, district, commune, village, household, 
ecozone):  

Sectoral Focus (AG, WR, RI, other):  

Strengths:  

Weaknesses: 

 

A5.2.8 Understanding Public Perceptions of Climate Change in Cambodia 
(KAP/ Knowledge, Attitudes, Practices study) 

Year: 2011 

Organization: BBC World Service Trust and MOE, with support from UNDP, 
Danida, and Oxfam 

Country(ies) covered: Cambodia 

Main objective(s): The objectives of the study were: (i) To explore Cambodian 
knowledge, attitudes and perceptions of climate change; (ii) To identify the ways 
in which Cambodians explain the causes of their changing weather, and the 
impact that such changes have on their lives; (iii) To investigate the barriers to 
responding to climate change among individuals and communities and within 
local, provincial and national government; (iv) To assess respondents’ media 
consumption patterns and preferences; (v) To inform recommendations on the 
best methods of communicating to the Cambodian public on climate change. 

Key Output(s): Documentation of experiences across the country related to 
people’s perceptions of changes in climate, environment, and natural resources, 
and related to impacts on peoples' lives of those changes in CC and related to 
barriers to responding to CC/better coping with the impacts of CC. 

Geographic Focus (whole country, particular sub-national unit(s), particular 
ecozones): Nationwide 

System level (national, provincial, district, commune, village, household, 
ecozone): National, provincial, and village/commune level (for key informant 
interviews), and individual level (for public surveys) 

Sectoral Focus (AG, WR, RI, other): Includes AG, WR and Health. 

Strengths: (i) provides a good overview of public perceptions of climate change 
exposure, impacts, responses, information sources, and responsibility 
expectations; (ii) analysis includes a disaggregation of responses by respondent 
groups; (iii) findings of this study can complement the scientific assessment. 
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Weaknesses: (i) Social desirability bias and Acquiescence bias (pg. 8); (ii) Survey 
sample limitations; (iii) Validity and unfamiliar use of terminology 

Remarks: Complimentary public perception information provided. Responses 
are aggregated by region (PP, Tonle Sap, Mountain and Coastal and Plains) – 
usable for VA. 

 

A5.2.9 Perception Survey on "Level of Knowledge and Awareness on 
Climate Change and its Impact on Agriculture and Water Resources" 

Year: 2011 

Organization: Save Cambodia's Wildlife (SCW), MAFF PSU, with UNDP 
support 

Country(ies) covered: Cambodia 

Main objective(s): The purpose of the survey is to assess the level of awareness 
and knowledge of local villagers on climate change and its impacts on 
agriculture and water resources management as well as adaptation practices in 
the target communes. In addition, provincial officers of NAPA Follow Up 
project and commune councilors were also consulted about their knowledge on 
climate change awareness. 

Key Output(s): Documentation of the level of awareness and knowledge of local 
villagers [as well as provincial NAPA officers and commune councillors] on CC, 
and its impact on agriculture and water resources, and adaptation practices in 
target communities 

Geographic Focus (whole country, particular sub-national unit(s), particular 
ecozones): 8 villages in Bos Leave Commune (Kratie) and 6 villages in Teuk 
Krahorm Commune (Preah Vihear) 

System level (national, provincial, district, commune, village, household, 
ecozone): Village level 

Sectoral Focus (AG, WR, RI, other): AG, WR 

Strengths: (i) provides a good overview of public understanding of CC 
exposure, impacts and adaptation measures in the two Communes served. 

Weaknesses: (i) Only two communes are surveyed in Kratie and Preah Vihear 
Provinces. Does not include any of this project's target provinces; 
(ii) Recommendations identified are too brief; (iii) Level of vulnerability and 
adaptive capacity of the people not evaluated. 

Remarks: Not too usable for the Comp. 4 V&A study 
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A5.2.10 The State of Climate Change Management in Cambodia 

Year: 2010 

Organization: Cambodia Water Partnership (CWP) and Cambodia National 
Mekong Committee 

Country(ies) covered: Cambodia 

Main objective(s): To gain insight on the experiences and lessons learned from 
Cambodian National Institutions and some key local communities� concerns to 
the CC and its adaptation; and, to help these line agencies and communities to 
understand and get more knowledge on CC and its adaptation that applied [to] 
IWRM approach 

Key Output(s): Documentation of current state of CC in Cambodia 

Geographic Focus (whole country, particular sub-national unit(s), particular 
ecozones): Nationwide 

System level (national, provincial, district, commune, village, household, 
ecozone): National 

Sectoral Focus (AG, WR, RI, other): AG, RI, WR and DM (general) 

Strengths: Provides a brief overview of national mechanisms and policy 
framework 

Weaknesses: For a document produced recently (2010), coverage of adaptation 
practices/activities/initiatives in Cambodia are largely inadequate. A more 
systematic analysis should have been conducted 

Remarks: Best practices for CC adaptation are identified in terms of: (i) Flood 
Prone Management (i.e. construction of water culverts, and the rehabilitation of 
roads and bridges damaged by floods, but limited construction of dams, 
pumping facilities, water gates and canals); (ii) Planting Bamboo and traditional 
plants, and mangrove protection to prevent erosion; (iii) Drought management 
(improving the irrigation system, rehabilitation of pumping stations and water 
pumps, water supply and sanitation and establishment of FWUCs. Additional 
projects of EU and FAO (in agriculture) and WB and MRD (rural infrastructure, 
roads and water supply) were mentioned. Adaptive capacity barriers identified 
in NAPA (2006), and additional barriers have been identified. 
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A5.2.11 Cambodia and Climate Change: A Brief Review of Climate Change 
Responses 

Year: 2010 

Organization: Joint Climate Change Initiative (JCCI) (Cord – DCA/CA – 
ForumSyd – Sida) 

Country(ies) covered: Cambodia 

Main objective(s):  

Key Output(s): A literature review covering three principle areas of climate 
change on the ground actions within Cambodia: (i) climate change mitigation; 
(ii) climate change impact mitigation; and (iii) climate change adaptation. 

Geographic Focus (whole country, particular sub-national unit(s), particular 
ecozones): Nationwide 

System level (national, provincial, district, commune, village, household, 
ecozone): National 

Sectoral Focus (AG, WR, RI, other): Multiple (AG, WR, DRR, Renewable 
Resources etc.) 

Strengths: This document provides a good overview of existing adaptation 
initiatives (major ones) occurring in Cambodia (with a greater focus on the 
NAPA process), including community based efforts and sectoral efforts. 
Provides some good references for use in the V&A assessment. 

Weaknesses: This is not a vulnerability assessment that identifies adaptation 
options. 

Remarks: Refer back to this report when summarizing national level adaptation 
efforts! 

 

A5.2.12 Kampong Bay, Cambodia – the Climate Perspective in Water Related 
Development 

Year: 2009 

Organization: Centre for River Basin Organizations and Management, Indonesia 

Country(ies) covered: Cambodia 

Main objective(s): Review climate change and development risks that will affect 
Kampong Bay [river basin] at present and the future, and discuss beneficial 
forms of climate proofing and development. 
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Key Output(s): Overview of climate change and development risks in Kampong 
Bay [river basin] 

Geographic Focus (whole country, particular sub-national unit(s), particular 
ecozones): Kampong Bay Basin, Kampot Province 

System level (national, provincial, district, commune, village, household, 
ecozone): Basin-level 

Sectoral Focus (AG, WR, RI, other): WR and AG 

Strengths: The study identifies various types of climate change and 
development impacts and development requirements affecting the coastal 
regions of Cambodia. 

Weaknesses: This is not a vulnerability assessment that identifies adaptation 
options/selects adaptation options. Adaptation strategies provided are too 
simple and general. More concrete initiatives and activities are not provided to 
mitigate/adapt to impacts. 

 

A5.2.13 Climate Change and Health in Cambodia – A Vulnerability and 
Adaptation Assessment  [Study ongoing – full final report not 
available] 

Year: Ongoing 

Organization: Dept of Preventative Medicine, Ministry of Health 

Country(ies) covered: Cambodia 

Main objective(s): Objectives of this assessment are: (i) Increase awareness of 
health consequences of climate change; (ii) Strengthen the capacity of health 
systems to provide protection from climate-related risks and substantially 
reduce the health system’s GHG emissions; and (iii) Ensure that health concerns 
are addressed in decisions to reduce risks from CC in other key sectors. 

Key Output(s): Estimation of the possible additional burden of adverse health 
outcomes due to climate change; and, identification and prioritization of public 
health and health care interventions to reduce likely future health burdens. 

Geographic Focus (whole country, particular sub-national unit(s), particular 
ecozones): Cambodia 

System level (national, provincial, district, commune, village, household, 
ecozone): Unknown without the full report 

Sectoral Focus (AG, WR, RI, other): Health 
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Strengths: Full-scale V&A assessment for the health sector, and prioritization of 
adaptation options. 

Weaknesses: (i) The study has faced limited data and research capacity to 
facilitate a full-scale study of the impact of climate change on health; (ii) Full 
report is unavailable (through the WHO website). 

Remarks: Full report on the Health sector V&A assessment is unavailable 

 

A5.2.14 Climate Change Impact on Rice Production 

Year: 2011 

Organization: NGO Forum 

Country(ies) covered: Cambodia 

Main objective(s): The study’s objectives were: (i) to understand the CC 
mitigation and adaptation process in the context and experience of affected 
communities; (ii) to identify strategies on how to prepare for and recover from 
natural events and disasters (droughts and floods) in the light of decreasing the 
long-term effects on agriculture and the environment; and (iii) to draw out 
mitigation and adaptation mechanisms as workable response to observed effects 
of CC  for advocacy. 

Key Output(s): Study on Climate Change Impacts (Droughts and Floods) to Rice 
Production in the three Provinces of Cambodia 

Geographic Focus (whole country, particular sub-national unit(s), particular 
ecozones): Takeo (3 villages in Chey Chork and Soam communes), Kampong 
Speu (7 villages in Sdok and Toeuk Laak communes), and Prey Veng (5 villages 
in Kansoam Ork and Trapaing Srae communes) 

System level (national, provincial, district, commune, village, household, 
ecozone): Village, commune and provincial level 

Sectoral Focus (AG, WR, RI, other): Mainly AG. WR included 

Strengths: (i) The study employs a systematic methodology to report on CC 
impacts on farming practices, and adaptation and mitigation measures 
employed by farmers; (ii) An Adaptation and Mitigation Strategy is identified 
for various sectors and themes; (iii) A good overview of local level 
adaptation/response strategies are summarized for the provinces (including 
Prey Veng). 

Weaknesses: (i) The survey size is rather small (30 surveys); (ii) Only two 
communes in the provinces are surveyed, which may not provide a 
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representative overview of the entire province; (iii) Data is mostly qualitative. 
Cannot be used for quantitative analysis. 

Remarks: Results from Prey Veng can be extracted for the V&A study 

 

A5.2.15 MRC Annual Flood Report 2010 

Year: 2011 

Organization: MRC 

Country(ies) covered: All GMS countries, including Cambodia 

Main objective(s): Considers the general hydrological conditions in the Lower 
Mekong Basin during the 2010 flood season, which saw the lowest volume of 
flood season flow within the 87 year period of record on the Mekong 
mainstream at Kratie in Cambodia. 

Key Output(s): Summary of the four National Flood Reports, produced by the 
respective responsible Line Agencies of the MRC Member Countries 

Geographic Focus (whole country, particular sub-national unit(s), particular 
ecozones): LMB Region, Cambodia included. 

System level (national, provincial, district, commune, village, household, 
ecozone): Regional level, and country reports 

Sectoral Focus (AG, WR, RI, other): WR 

Strengths: Provides a good overview of long term and average rainfall patterns 
in the LMB, which can be used in the V&A assessment to summarize regional 
conditions 

Weaknesses: This report only covers the 2010 flood conditions. Release of the 
2011 report will be very useful. 

Remarks: There are several maps and figures that can be used in the 
characterization of regional climate, as well as that for Cambodia (readings from 
Phnom Penh). 

 

A5.2.16 Sihanoukville: City Vulnerability Assessment – Abridged Report on 
Vulnerability to Climate Change in Sihanoukville Municipality: 
Research, Analysis, Findings and Recommendations 

Year: 2012 

Organization: UN-HABITAT 
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Country(ies) covered: Cambodia 

Main objective(s): To measure exposure, sensitivity and adaptive capacity 
(collectively understood as vulnerability) to climate change in the Municipal area 
of Sihanoukville. 

Key Output(s): Assessment of exposure, sensitivity and adaptive capacity for 
the city of Sihanoukville 

Geographic Focus (whole country, particular sub-national unit(s), particular 
ecozones): Sihanoukville City 

System level (national, provincial, district, commune, village, household, 
ecozone): City level 

Sectoral Focus (AG, WR, RI, other): Tourism, Infrastructure, Ecosystems and 
Water Resources 

Strengths: Represents a systematic assessment that considers climate hazards, as 
well as exacerbating, contributing factors to vulnerability. 

Weaknesses: (i) Methodology used  for data analysis is too simplistic and lacks 
sound explanation. For example, it is unclear how ranking of sensitivities and 
severities are done; (ii) there is limited use of quantitative indicators, and much 
of the assessment remains qualitative. 

Remarks: This report has a good structure, i.e. it divides vulnerability to its 
components (V = Exposure + Sensitivity + Adaptive Capacity). A similar 
approach can be followed in the Comp. 4 V&A report for the provinces. 
Sufficient amount of information on these components are available for priority 
provinces. 

 

A5.2.17 Post-Flood Household Survey (Report not released yet. Findings are 
summarized in FAO/WFP Crop and Food Security Update) 

Year: 2012 (Report in preparation) 

Organization: WFP, UNICEF, ADB, DanChruchAid/ ACT Alliance, Save-the-
Children, and Danish Red Cross, in collaboration with NCDM 

Country(ies) covered: Cambodia 

Main objective(s): Findings as summarized in FAO Food Security Update: 
(i) Nearly 9% of HH reported being displaced by 2011 floods; (ii) 8% of HHs 
reported wall damage; (iii) majority of HHs (64%) reported a decrease in income 
since the flood; (iv) significant disparity in dietary diversity and access to food 
between rich and poor; (v) Roughly 40% of all HHs (and 62% of the most 
severely affected HH) receiving food assistance during or after the flood; 
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(vi) most common difficulties faced by HHs since the flood included damage to 
land/harvest (50%), buying food (47%), loss of income (46%), and medical costs 
(42%); (vii) Indebtedness as the most [common?] coping strategy (loans to 
purchase food). 

Key Output(s):  

Geographic Focus (whole country, particular sub-national unit(s), particular 
ecozones):  

System level (national, provincial, district, commune, village, household, 
ecozone):  

Sectoral Focus (AG, WR, RI, other):  

Strengths:  

Weaknesses:  

 

A5.2.18 Post-Flood Trader Survey (Report not released yet. Findings are 
summarized in FAO/WFP Crop and Food Security Update) 

Year: 2012 (Report in preparation) 

Organization: WFP, UNICEF, ADB, DanChruchAid/ ACT Alliance, Save-the-
Children, and Danish Red Cross, in collaboration with NCDM 

Country(ies) covered: 9 provinces (27 markets in these provinces) 

Main objective(s): Findings as summarized in FAO Food Security Update: 
(i) there was no significant difference in the ave. number of traders in the 
markets most affected by the floods before and after the floods indicating that 
the availability of key food commodities was not diminished by the floods; 
(ii) Survey of 43 rice traders found that since the floods, more people are 
depending on the market for rice (higher number of daily clients), but they are 
purchasing smaller quantities (lower daily sales). 

Key Output(s):  

Geographic Focus (whole country, particular sub-national unit(s), particular 
ecozones):  

System level (national, provincial, district, commune, village, household, 
ecozone):  

Sectoral Focus (AG, WR, RI, other):  

Strengths:  

Weaknesses: 
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A5.2.19 Climate Change Adaptation: Finding the Appropriate Response – An 
Approach to Climate Change Adaptation: Events, Strategies, and 
Drivers 

Year: 2011 

Organization: AIT and UNEP 

Country(ies) covered: Cambodia 

Main objective(s): To be reviewed later 

Key Output(s):  

Geographic Focus (whole country, particular sub-national unit(s), particular 
ecozones): Sihanoukville Province, Cambodia 

System level (national, provincial, district, commune, village, household, 
ecozone):  

Sectoral Focus (AG, WR, RI, other):  

Strengths:  

Weaknesses: 

 

A5.3 STUDIES ON PRIORITY PROVINCES 

A5.3.1 Vulnerability Assessment of Climate Risks in Stung Treng Province, 
Cambodia 

Year: 2005 

Organization: ADPC, MWBCSUP 

Country(ies) covered: Cambodia, Stung Treng Province 

Main objective(s): To provide an understanding of vulnerability and 
adaptations to current climate variability 

Key Output(s): Vulnerability assessment of climate risks in Stung Treng 

Geographic Focus (whole country, particular sub-national unit(s), particular 
ecozones): Stung Treng Province 

System level (national, provincial, district, commune, village, household, 
ecozone): Two villages: Koh Chrim and Kreala Peas 

Sectoral Focus (AG, WR, RI, other): Multiple (AG, WR, Health, and other) 
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Strengths: (i) The study involves a participatory assessment of vulnerability at 
the village level; (ii) It considers many different aspects of vulnerability 
(including agricultural systems, health, water resources, household assets, debt 
etc.); (iii) Specific set of adaptation options are identified based on observed 
vulnerability. 

Weaknesses: (i) VA not conducted for the whole province. Only for two villages 
in the province, which does not provide a representative sample; (ii) the study is 
almost completely a participatory study, and does not incorporate sufficient 
national/regional level information into the assessment; (iii) there is no scaling 
up of findings to the provincial level. 

Remarks: (i) Study provides a brief overview of Stung Treng, including a map; 
(ii) Results of this assessment can be partly used for V&A of Stung Treng. 

 

A5.3.2 Situation Analysis: Stung Treng Province, Cambodia 

Year: 2005 

Organization: ADPC, MWBCSUP 

Country(ies) covered: Cambodia, Stung Treng Province 

Main objective(s): Provides a situational analysis of Stung Treng, which 
includes a Ramsar site. The study covers: (i) General background of ST; (ii) 
History; (iii) People and Livelihoods; (iv) Environment and Biodiversity; (v) 
Development Trends; (vi) Political Institutions; (vii) An overall analysis of 
Vulnerabilities, risks and threats, Opportunities, research gaps. 

Key Output(s): Situational Analysis of Stung Treng 

Geographic Focus (whole country, particular sub-national unit(s), particular 
ecozones):  

System level (national, provincial, district, commune, village, household, 
ecozone):  

Sectoral Focus (AG, WR, RI, other):  

Strengths:  

Weaknesses: 

Remarks: This is not a vulnerability assessment to climate change. Information 
can be used as general background information on Stung Treng in the V&A 
study. It includes maps of administrative boundaries, hydrology, geology and 
soil maps. However, most information available in this report are for the Ramsar 
site, not for the province as a whole. 
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A5.3.3 Mapping Vulnerability to Natural Hazards in Stung Treng 

Year: 2010 

Organization: IOM 

Country(ies) covered: Cambodia, Stung Treng Province 

Main objective(s): Assess the vulnerability levels of selected rural and 
indigenous communities to natural (particularly flood and drought) and 
environmental hazards in Stung Treng and to enable the residents and relevant 
institutions and stakeholders to be better prepared for, mitigate, and respond to 
the adverse impacts and the continuing risks of natural disasters in the province. 

Key Output(s):  

Geographic Focus (whole country, particular sub-national unit(s), particular 
ecozones): Provincial (Stung Treng) 

System level (national, provincial, district, commune, village, household, 
ecozone): Village level (16 villages in 4 districts) 

Sectoral Focus (AG, WR, RI, other): Physical/material, social/organizational, 
and motivational aspects were evaluated. Touched upon all sectors 

Strengths: Detailed, in-depth information on Stung Treng, and vulnerabilities, 
hazard exposures and adaptive capacities have been identified. Data goes down 
to the commune/village level. 

Weaknesses: The vulnerability assessment is largely qualitative. Participatory 
assessments cannot be replicated under Component 4. 

 

A5.3.4 Food Security and Livelihood Analysis – Battambang 

Year: 2008 

Organization: WFP 

Country(ies) covered: Cambodia – Battambang Province 

Main objective(s): Assess the food security situation and food vulnerability in 
Battambang Province 

Key Output(s): Provincial food security profile 

Geographic Focus (whole country, particular sub-national unit(s), particular 
ecozones): Battambang Province 

System level (national, provincial, district, commune, village, household, 
ecozone): Commune level data 
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Sectoral Focus (AG, WR, RI, other): AG, WR and Food 

Strengths: Useful data at the commune level for each priority province that can 
be used as empirical information in the V&A assessment for Component 4 

Weaknesses: This is not a full vulnerability assessment with identification of 
adaptation options. Some data used in this study are outdated, and used with 
caution. Food vulnerability is only considered in terms of % of rice cultivated 
area destroyed during wet and dry seasons in 2004. Socioeconomic vulnerability 
is not empirically characterized. 

 

A5.3.5 Food Security and Livelihood Analysis – Kampong Thom 

Year: 2008 

Organization: WFP 

Country(ies) covered: Cambodia – Koh Kong Province 

Main objective(s): Assess the food security situation and food vulnerability in 
Koh Kong Province 

Key Output(s): Provincial food security profile 

Geographic Focus (whole country, particular sub-national unit(s), particular 
ecozones): Koh Kong Province 

System level (national, provincial, district, commune, village, household, 
ecozone): Commune level 

Sectoral Focus (AG, WR, RI, other): AG, WR and Food 

Strengths: Same as above. 

Weaknesses: Same as above. 

Remarks: none 

 

A5.3.6 Food Security and Livelihood Analysis – Prey Veng 

Year: 2008 

Organization: WFP 

Country(ies) covered:  

Main objective(s):  

Key Output(s): Provincial food security profile 
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Geographic Focus (whole country, particular sub-national unit(s), particular 
ecozones):  

System level (national, provincial, district, commune, village, household, 
ecozone): Commune level 

Sectoral Focus (AG, WR, RI, other): AG, WR and Food 

Strengths: Same as above. 

Weaknesses: Same as above. 

 

A5.3.7 Food Security and Livelihood Analysis – Stung Treng 

Year: 2008 

Organization: WFP 

Country(ies) covered:  

Main objective(s):  

Key Output(s): Provincial food security profile 

Geographic Focus (whole country, particular sub-national unit(s), particular 
ecozones):  

System level (national, provincial, district, commune, village, household, 
ecozone): Commune level 

Sectoral Focus (AG, WR, RI, other): AG, WR and Food 

Strengths: Same as above. 

Weaknesses: Same as above. 
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A6.0 CLIMATE RISKS AND VULNERABILITIES IN CAMBODIA 

A6.1 CURRENT CLIMATE HAZARDS 

Exposure of a system to a shock or to stress such as impacts from climate 
hazards is defined by the extent to which the system experiences the shock or 
stress (environmental and/or socio-political) in terms of magnitude, frequency, 
duration and extent. For the Lower Mekong Basin (including the Mekong 
tributaries, flood plains and Tonle Sap Lake in Cambodia) the dynamic 
hydrological system is strongly affected by exposure to both current climate 
variability (e.g., natural seasonal variations in climate such as in rainfall or 
temperature patterns) and long-term climate change.  

Exposure to current (short-term) climate stresses and shocks are primarily 
manifested in Cambodia in the form of floods, droughts, storms, and sea-level 
rise. A number of national level studies have attempted to identify and 
characterize areas with higher risk of floods and droughts.  

A6.1.1 Floods and Droughts  

The NAPA assessment (MOE 2005b; 2006) identified sectoral impacts of current 
climate hazards in Cambodia, mainly relating to floods, droughts and 
windstorms. The top ten provinces that were found to suffer from the highest 
frequency and largest area coverage of impacts from climate hazards between 
1993-2000 include: Prey Veng, Battambang, Takeo, Banteay Meanchey, Kompong 
Thom, Kompong Cham, Pursat, Siem Reap, Svay Rieng and Kandal. The 
agricultural sector was identified as the most heavily affected by floods and 
droughts (mainly in Prey Veng, Takeo, Kampong Cham, Battambang, and Siem 
Reap). These areas contribute more than 50% of the total national rice production. 

Figure A6.1 Level of vulnerability to droughts and floods by province (MOE 2006). 
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An NCDM and UNWFP (2003) study developed a composite index based on 
rainfall data, a Vegetation Index1, and agricultural statistics (i.e., rice 
dependency of the rural population and food security based on rice production), 
to identify flood- and drought-proneness of Cambodian communes (NCDM and 
UNWFP 2003). The index classified communes into three categories ofpriority 
for flood/drought intervention. The study found that 270 out of a total 1,621 
communes can be classified as drought-prone, and 260 as flood-prone 
communes. Many of these communes are prone to both flooding and drought. 
Figure A6.2 indicates priority areas for flood and drought intervention, as 
classified under the NCDM/UNWFP study.  

Figure A6.2 Priority areas for flood (top) and drought interventions (bottom) 
(NCDM and UNWFP 2003). 

 

Based on priority areas for flood and drought intervention classified under the 
NCDM and UNWFP (2003) study, UNWFP (2008) in its Comprehensive Food 
Security and Vulnerability Analysis (CFSVA) survey investigated the 
proportion of households that are located in communes prone to floods and 

                                                      
1  Derived from the AVHRR Satellite, which shows taken in color bands for quantifying vegetation (NCDM and UNWFP 

2003). 
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droughts. The study found that 40% of Cambodian households are located in 
areas prone to natural hazards. Figure A6.3 below, adapted from UNWFP (2008) 
indicates the proportion of surveyed households with high (priority level 1) and 
medium (priority level 2) of exposure to natural hazards by ecological zone2. 
The figure shows that 11% of the households surveyed have a high level of 
exposure to floods and droughts, and 22% are exposed at an intermediate level. 
In the central plains zone, the majority of households are exposed to drought, 
while in the Tonle Sap, coastal, and plateau zones most or all households are 
exposed to floods (UNWFP 2008).  

Figure A6.3 Percentage of households exposed to hazards, by type of hazards, 
intensity, and by ecological zone (UNWFP 2008). 

 

Floods and droughts have persistently caused agricultural production failures 
in Cambodia. Consequently people are pushed further towards poverty (MOE 
and UNDP 2011a). Additional pressures from more frequent and intensifying 
disasters under a changing climate are likely to further stretch the ability of 
rural people to withstand and absorb these shocks. Implications of a changing 
climate and Cambodia’s disaster risk profile are felt beyond rural livelihoods, as 
local and national-level economic costs rise. MOE and UNDP (2011a) report that 
during the 20-year period between 1987 and 2007, the total cost of floods in 
Cambodia amounted to US$327.1 million and damages of drought amounted to 
US$138 million. In 2011, Cambodia was impacted by the worst floods in at least 
10 years (see Figure A6.4). In addition to a large number of casualties, floods 
also caused serious damage to national and rural road networks, affected over 
405,700 ha of rice fields, and damaged over 232,400 ha, incurring large economic 
losses (ADB 2012). Flooding of Siem Reap city, and other major provincial towns 
around the Tonle Sap, as well as a serious threat of Phnom Penh being flooded, 
reaffirm conclusions made by a recent World Bank study about the growing 
challenge of urban flooding (World Bank 2012). 

                                                      
2  Areas that have been flooded in 1996, 2000 and 2001 with greater than 20% rice planted areas damaged were classified 

as “First Priority Areas”; and areas that have been flooded in 1996 and 2000 with greater than 20% rice planted areas 
damaged were classified s “Second Priority Areas” (NCDM and UNWFP 2003).  
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Figure A6.4 Flood extent in Cambodia in 2011 (ADB 2012). 

 

Recent studies undertaken by the four MRC Member Countries under the Initial 
Drought Management Project (MRC 2011a) indicate that drought events in the 
region have increased in frequency and severity during the past decades. Set 
within historical context, these studies identified twelve ‘significant’ and four 
‘extreme’ drought episodes since 1924, making them an integral part of the 
hydrological landscape of the LMB. The most extreme events (in terms of 
rainfall and flow volume) in 1992, 1997 and 1998, were found to coincide with 
strong El Niño events, widely seen as linked to a weak Asian Monsoon. By 
contrast, the extreme Mekong drought of 1955 occurred in a La Niña year and 
was linked to a stronger Asian Monsoon and extensive regional floods. The 1998 
drought was found to be severe in Cambodia and in Viet Nam, with low flood 
season flows in Cambodia and critically low floodplain inundation. The Tonle 
Sap Great Lake was reported to have recorded a maximum level of only 6.85 m 
and flooded area of 7,000 km2, compared to typical seasonal maxima of 8 to 9 m, 
and 15,000 km2, respectively. In the 2004-2005 drought events, rice production 
was reported to have been hit hard, with an estimated 1.6 million hectares of 
rice lost. Farm production costs were found to have increased by an average of 
40% due to rising water bills and increased fuel costs. The studies conclude that 
in Cambodia, droughts may threaten the food supply of up to 2 million people.  

Droughts occur not only as extreme events, but also as shorter dry spells 
(drought windows) during the rainy season. These occur primarily between July 
and August (Provincial Consultations 2012). Duration of drought windows is 
reportedly increasing. Farmers are required to adjust their crop calendars to 
start cultivating later during the wet season (Provincial Consultations 2012).  

A6.1.2 Sea-Level Rise 

Cambodia is highly susceptible to the impacts of continuing sea-level rise (MOE 
2010). The country already suffers from frequent storm surges, high tides, 
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erosion and saltwater intrusion. Mangrove forests, coastal fisheries, and other 
coastal ecosystems are threatened by rise in sea levels and result in increased 
coastal erosion. Similarly, human livelihoods in settlements and resettlements in 
low lying coastal areas are at risk from the impacts of sea level rise.  

In Cambodia saltwater intrusion and localized sea surges are already occurring 
in the coastal zone and the Mekong Delta, With climate change, these impacts 
are expected to intensify in the future (MOE and UNDP 2011a). Evidence of 
salinity intrusion has been reported in Kampong Bay River Basin, 8 km 
upstream of the Kampot town near the Gulf of Thailand. Salinity intrusion is 
expected to worsen with increased dredging, sand extraction, and with possible 
reductions in dry season flows as a result of the construction of Kamchay dam 
(Dararath 2009).  

A Vulnerability Assessment of the Sinhanoukville City by UNHABITAT (2012) 
suggests that 1-2 meters of sea level rise could have severe impacts on the  
low-lying community of Tumnob Rolok, where most of Sihanouk’s urban poor 
reside. Furthermore, data suggest that of the four coastal provinces, Preah 
Sihanouk will be the most exposed to strong winds; and that waves of 4-5 
meters high could cause serious damage in low-lying areas of the city and 
endanger the lives of marine fishermen (UNHABITAT 2012).  

Exposure to current climate hazards can be accurately characterized through 
scientific assessments (using vulnerability indicators, satellite imagery, GIS data, 
etc.). Participatory methods can be used to verify this information and to gain an 
understanding of the nature of local level exposures to climate-related hazards. 
The Vulnerability Reduction Assessment study by UNDP (2012) represents such 
an assessment. Working with local communities in 18 out of 24 provinces in 
Cambodia, it examined how these communities experienced changing climate 
conditions over the past 40 years. Figure A6.5 below shows the changes in 
intensity and duration of droughts and floods, in irregular rainfall, 
heat/temperatures, storms, and incidences of insects and crop diseases. With 
the exception of observed flood frequency and duration for the last 10 years, all 
observed climate hazards were found to steadily increase over the period 
surveyed.  

Figure A6.5 Climate change trends, as observed by local communities in 
Cambodia (UNDP 2012). 
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UNDP (2012) further disaggregated this analysis to different geographical 
regions in the country. The study found that farmers in northwestern and 
southwestern parts of the country (including the Tonle Sap and Plains regions 
where three of this present study’s four target provinces are located) observed a 
steady increase in all climate-related hazards. Duration of drought showed the 
most dramatic increase. Flood frequency and duration are in decline in the last 
10 years. Northeastern and southeastern parts of the country have reported 
sharper declines in rainfall, flood frequencies and durations since the large flood 
of 2000. Particularly communities in Kratie province in the northeast (which 
borders on the fourth target province Stung Treng to the north) reported a clear 
declining trend in flood frequencies and duration during the last 20 years 
(UNDP 2012). Such information and perceptions as presented by farmers allows 
for further verification of trends in climate patterns as scientifically assessed or 
projected for Cambodia. This is especially relevant in a context of limited data 
availability and uncertainty such as exists in Cambodia.  

A6.2 FUTURE CLIMATE RISKS 

Various studies have attempted to predict future climate trends in the Mekong 
region (Hoanh et al., 2003; Snidvongs et al. 2003; The Government of Vietnam 
2003; Chinavanno, 2004a; Snidvongs et al. 2006). These studies have shown 
broadly similar results: basin-wide increases in average (maximum and 
minimum) temperatures, wet season rainfall, flood duration and frequency, as 
well as decreases in dry season rainfall. Predictions in most of these studies have 
been made using a single or limited number of Global Circulation Models 
(GCM) for their projections, without quantifying the uncertainties around these 
projections (MRC 2009). 

A recent study undertaken by Eastham et al. (2008) for the LMB attempts to 
resolve a number of limitations from earlier studies. It utilized the IPCC 
Scenario A1B to project climate change parameters for 2030. Predictions under 
this study are summarized in Box 1.  
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Box A6.1 Projected climate change parameters for 2030 (Eastham et al. 2008; 
MRC 2009). 

 A basin wide temperature increase of 0.79°C, with greater increases for colder 
catchments in the north of the basin. 

 An annual precipitation increase of 0.2 m, equivalent to 15.3%, predominantly from 
increased wet season precipitation. 

 An increase in dry season precipitation in northern catchments and a decrease in dry 
season precipitation in southern catchments, including most of the LMB. 

 An increase in total annual runoff of 21% which will maintain or improve annual water 
availability in all catchments, however with pockets of high levels of water stress 
remaining during the dry season in some areas such as north‐eastern Thailand and 
Tonle Sap. 

 An increase in flooding in all parts of the basin, with the greatest impact in downstream 
catchments on the mainstream of the Mekong River. 

 Changes to the productivity of capture fisheries which require further investigation, 
although it is predicted that the storage volumes and levels of Tonle Sap, a major source 
of capture fisheries, will increase. 

 A possible 3.6% increase in agricultural productivity but with overall increases in food 
scarcity as food production in excess of demand reduces with population growth; further 
investigations are required to take into account effects of flooding and crop damage on 
these predictions. 

Keskinen (2009) also conducted a climate change scenario analysis and 
hydrological impact analysis for the LMB under two climate scenarios (A2 and 
B2), downscaled for the Mekong Region. The study found that the whole of the 
Mekong region will become warmer, with a wider and extended hot period/dry 
season of the year, and that the start of the wet season may become delayed 
(and hence the wet season shorter) by between two weeks and a month. The 
study further found that precipitation will increase (on average) and become 
more episodal, with fewer and stronger precipitation events on average. 
However, average annual precipitation levels are expected to fluctuate in the 
first half of the 21st Century, and increase during the latter half of the century. 
The study further projected likely increases in recorded daily maximum and 
minimum temperatures.  

An initial attempt to project future climate change at the national-level in 
Cambodia was made under the Cambodia’s INC to the UNFCCC (MOE 2002). 
The assessment evaluated the impact of global climate change under two IPCC 
emission scenarios (SRESA2 and SRESB1) and used two GCMs (CCSR and 
CSIRO models). This resulted in projections of average temperature increases 
for Cambodia of between 0.30 – 0.60°C above current average temperatures by 
2025, between 0.70 – 1.00°C by 2050, and between 1.35 – 2.5°C by 2100. The 
assessment further concluded that by 2100 mean annual rainfall could increase 
between 3% and 35% above current mean rainfall levels, with low-land areas 
expected to experience greater increases in rainfall than the highlands. 
Furthermore, the assessment projected increases in rainfall predominantly for 
the central plains that span from southeast to northwest of Cambodia, where 
rainfall has historically been lower than the national average. These areas were 
predicted to be more vulnerable to floods and droughts. 
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In the absence of more suitable models, the INC used GCM models that had 
been developed for use in Australia and Japan. Under Cambodia’s more recent 
SNC to the UNFCCC (MOE 2010), more refined simulations were conducted to 
assess the impact of increased precipitation on wet season floods and dry season 
droughts. Using 14 GCMs under high (SRESA2) and low (SRESB1) emission 
scenarios, the study found Cambodia’s temperature to have risen steadily over 
the past 50 years (see Figure A6.6), and that further increases in temperature 
could be expected over the reminder of this century. More rapid increases in 
temperature are expected after 2030. The assessment projected that temperature 
increase will vary across Cambodia. For the plateau zone, a higher rate of 
temperature increase was predicted in low-altitude areas such as central and 
northeastern Cambodia (0.036°C per year), and lower rates in high-altitude 
areas such as the south-west (0.013°C per year). 

Figure A6.6 Historical and future mean temperatures over land area of 
Cambodia (MOE 2010). 

 

The SNC also modeled precipitation change (i.e., changes in seasonal rainfall) 
that can be expected in 2020, 2050, and 2080 (MOE 2010). Changes predicted in 
wet season rainfall were different under high and low emission scenarios. The 
high emission scenario (SRESA2) projected decreased wet-season rainfall in the 
medium term (for the year 2025) and increased wet-season rainfall in the longer 
term (for 2050 and 2080), while the opposite (medium-term wet-season rainfall 
increases and longer-term wet-season rainfall decreases) was projected under 
the low emission scenario (SRESB1). For rainfall levels in other seasons, 
direction of change was projected to be relatively similar in both low and high 
emission scenarios (MOE 2010). 

Generally, the level of confidence in projections for direction of rainfall change 
is considered high if most or all of the models are in agreement. Of the 14 GCMs 
used in the SNC (MOE 2010), 5 to 7 models project mean annual rainfall in the 
Mekong region to be lower in the year 2080 than today. This implies that the 
results of this analysis should be used with caution (MOE 2010).  
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The SNC (MOE 2010) further predicts coastal inundation in Cambodia based on 
the rate of sea level rise predicted by the IPCC (2007). Under the high emission 
scenario, the rate of sea level rise is expected to be about 1.7 cm per year. At this 
rate, the SNC predicts that a 1 m rise in sea level which is expected within 
90 years, would cause permanent inundation of 25,000 ha of coastal zone (MOE 
2010). Historical data suggests that this figure may be a significant 
underestimate (MOE and UNDP 2011a). 

Overall, available analyses indicates that many parts of Cambodia (particularly 
the central plains/low-land areas) are currently facing a high risk of flood and 
drought. Frequency and intensity of these extreme events have been increasing 
over the past two decades, accompanied by significant socio-economic impacts 
on primarily agriculture-dependent rural livelihoods. Future climate projections 
for the LMB as a whole (Eastham et al. 2008, Keskinen et al. 2009), as well as 
national-level assessments for Cambodia (MOE 2002; 2010) indicate that 
temperatures are likely to continue to rise, resulting in higher evaporation 
levels. Seasonal and inter-annual precipitation patterns are also likely to change. 
These changes will be manifested in different ways and to varying degrees in 
different parts of the country.  

A6.3 ADAPTIVE CAPACITY AND SENSITIVITY OF SYSTEMS  

According to the IPCC definition (2001), sensitivity refers to the degree to which 
a system is modified or affected by disturbances, and adaptive capacity is its 
ability to cope with environmental hazards or policy changes. The degree to 
which people are sensitive to climate impacts, and their capacity to cope and 
adapt are determined by a range of socio-economic, institutional and political 
factors, including assets and resources accessible to them (natural, economic, 
social), wealth, poverty and power and influence, and where people reside and 
draw their resources, as well as how climate risks are interpreted and perceived 
(MOE and UNDP 2011a).  

While Cambodia has developed projections of future climatic changes 
(e.g., future exposure), there are no studies presently available that have 
developed socio-economic scenarios or projections. These would form the basis 
sensitivities and adaptive capacities projections, which would allow for a better 
understanding of vulnerability to longer-term climate risks. Since socio-
economic scenarios and projections have yet to occur, the vulnerability 
assessment of this study only focuses on past and current sensitivities and 
adaptive capacities. 

A6.3.1 Poverty, Human Development and Adaptive Capacity  

Understanding the existing dynamics of poverty is central to understanding 
vulnerability of the population in Cambodia to climate change. The Cambodian 
Human Development Report (MOE and UNDP 2011a) states that poverty is not 
merely a matter of income, but also many other critical dimensions that need 
consideration in assessing future climate change vulnerability and adaptation 
options. The report states that “poverty is the focus both on people’s assets – 
physical, natural, financial, human, social and political – and the ways in which 
people can access and convert assets into tangible benefits” (MOE and UNDP 
2011a).  
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As one of the least developed countries in the world, poverty rates remain high. 
The poverty rate was estimated at 35% of the Cambodian population in 2004, 
based on a poverty line of US$ 0.60 per day (MOE, 2010). The food poverty rate, 
based on a 2,100-calorie/day diet, stood at 20%. Poverty is primarily a rural 
issue. A significant proportion of the population (up to 90% according to World 
Bank 2007) resides in rural areas. Incidence of poverty remains higher in rural 
areas (35%) compared to a poverty rate of 1% in Phnom Penh, and 22% in other 
urban areas (MOP 2010). 

A common way of measuring poverty is in terms of income and consumption. 
The latest Human Development Index (HDI) for Cambodia, developed by the 
UNDP, is a broader index composed of indicators for health, education, and 
income/consumption. The HDI has been developed using statistics from the 
Commune Database (CDB). Its level of disaggregation is thus the commune, but 
can be aggregated for analysis at the district and provincial level. Figure A6.7, 
drawn from the Cambodian Human Development Report 2011 (MOE and 
UNDP 2011a), depicts the geographical distribution of HDI scores across the 
country. It shows that some provinces in the southeast plains and Phnom Penh 
have higher HDI scores (red), while a cluster of provinces in the north and 
northeast have weaker scores (blue).  

Figure A6.7 HDI performance in Cambodia (MOE and UNDP 2011a). 

 

A6.3.2 Inequality and Adaptive Capacity 

Cambodia’s Human Development Report further explores the impact of 
inequality on the HDI performance of provinces across the country, and 
calculates an Inequality-adjusted HDI3 (IHDI) at national and provincial levels. 
Calculated IHDI values reflect a significant loss in HDI performance for all 
provinces and for Cambodia as a whole. The extent of inequality and 
consequently IHDI performance; however, varies across provinces. The World 
Bank (2009) reports that the share of national consumption held by the lowest 
quintile of the population has fallen from 8.5% to 6.5% between 1993 and 2007. 

                                                      
3  IHDI is the normalized HDI adjusted for inequality using the Atkinson index to adjust for HDI with regard to inequality 

among subgroups. The Atkinson index is calculated for education, income and health components and aggregated from 
villages.  
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During the same period, the share of the highest quintile has increased from 
43.8% to 50.8%. Inequality is associated with differences between richer and 
poorer people’s assets and entitlements, and differences in richer and poorer 
people’s ability to derive productive outcomes from them. Therefore, large 
inequalities that exist between population groups (in terms of income, 
education, health and other socio-economic conditions) remains a key issue in 
climate change adaptation. In Cambodia, this issue will determine not only 
people’s adaptive capacity to cope with climate shocks, but should also 
influence planned adaptation strategies in order to ensure that adaptation 
interventions do not favor certain groups over others in terms of the benefits 
that accrue from these interventions. 

Evidence from across the country shows that access to productive assets and 
resources are severely constrained in Cambodia, and remains highly contentious 
(MOE and UNDP 2011a). Access to productive resources is often influenced by 
wealth and power (CARD 2010). Inequality in wealth and access to resources 
are closely linked to increased vulnerability to climate-related and other crises 
and shocks. On the other hand, social-equity, particularly gender-equity in 
terms of access to health and education, productive assets, information and 
knowledge, and political participation, is strongly correlated with greater 
resilience (Foa 2009; MOE and UNDP 2011a).  

Cambodia being primarily an agrarian society, the majority of its population 
derives their incomes and food sources from their land. Therefore, land is one of 
the most important productive assets. While the country is experiencing dramatic 
changes in rural livelihoods (including increased off-farm employment and 
participation in small scale industries) agriculture continues to play a critical role 
in livelihoods. Using data collected from 2,235 households in 2008, UNWFP (2008) 
shows the average size of farm holdings disaggregated by ecological zone 
(Figure A6.8). Tonle Sap ecological zone shows the highest proportion of land 
holdings larger than 3 ha (37%) and the lowest proportion of holdings smaller 
than 0.5 ha (13%) (UNWFP 2008). The opposite is true in the coastal zone, which 
exhibited the highest proportion of small farm (<0.5 ha) holdings, and lowest 
proportion of large farm (>3 ha) holdings.  

Figure A6.8 Farm holdings by size classes and by ecological zone (UNWFP 
2008). 
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Based on the same survey results, Chan (2008) illustrates that 21% of the 
households in Cambodia are landless, while 45% are considered ‘land poor’ 
(with less than 1 ha of land). The World Bank (2006) found that the proportion 
of the rural population that lack land for cultivation has increased from 13% to 
20% from 1997 to 2004. Limited access to land constrains the productive capacity 
of rural people, the ability to meet subsistence needs, as well as the ability to 
respond to shocks and crises.  

In addition to land, which is a productive asset, non-productive asset holdings can 
serve as a proxy measure for people’s wealth. UNWFP (2008) has composed a 
Wealth Index based on people’s ownership of a number of non-productive assets4, 
as a proxy for measuring wealth in urban and rural areas. Productive assets such as 
livestock and agricultural gear/equipment that are primarily associated with 
livelihoods of poor households have been excluded from the analysis. Using asset 
ownership data, different wealth quintiles have been developed, with first quintile 
representing the poorest households and fifth quintile representing the richest. 
Figure A6.9 shows the wealth index by ecological zone.  

Figure A6.9 Wealth quintiles by ecological zone (WFP 2008). 

 

The analysis shows that in Phnom Penh, 50% of the household belonged to the 
hughest wealth quintile. The Plateau zone had the highest proportion of 
households belonging to the poorest (first) and poor (second) quintiles, followed 
by the coastal zone and the Tonle Sap zone. Female-headed households were 
more prevalent in poorest wealth quintiles (29% and 26%) compared to the richest 
quintile (15%) (UNWFP 2008). Therefore, improving women’s access to health, 
education, productive assets, and participation in decision making processes 
remains a central issue for development, and for climate change resilience.  

While natural disasters can affect both rich and poor negatively, the likelihood 
and/or the extent to which poorer households are affected is usually greater 
due to their low capacity to recover from shocks. As shown in Table A6.1, larger 
proportions of households in the poorest quintiles are affected by natural 

                                                      
4  Non-productive assets used in the Wealth Index, as proxy measure for wealth of rural and urban areas include, a 

television, cell phone, motorbike, bicycle, cash or credit availability, and improved housing materials (if the house is 
private in durable materials or with tin roof or a flat in multi-storey building).  
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disasters. Their rate of improvement (between the two years considered) is 
comparatively lower. This implies that the ability to cope with and recover from 
natural disasters is closely linked to level of wealth  (MOE and UNDP 2011a).  

Table A6.1 Disasters experienced by consumption quintile (%) in 2004 and 
2007 (UNDP and MOE 2011, adapted from CSES 2007). 

 

A6.3.3 Indices of Adaptive Capacity  

An indicator-based approach to characterizing socio-economic and 
infrastructure conditions in the country was employed in order to explain the 
vulnerability context by a number of studies (Yusuf and Francisco 2009; MOE 
2010). The most recent and detailed attempt has been made under the SNC to 
the UNFCCC. A Socio-economic Index5 and Infrastructure Index6 have been 
developed as components of an overall Vulnerability Index for Cambodia (Boer 
2010) (see section A6.4) . These indices can provide an indication of the capacity 
of people/households to adapt to impacts of climate variability and change. 
Figure A6.10 and Figure A6.11 illustrate the results of this analysis.  

Figure A6.10 Socio-Economic Index for Cambodian communes (2006 and 2008) 
(Boer 2010). 

 

                                                      
5  The Socio-economic Index has been generated using indicators of education, occupation, source of household drinking 

water, and access to drinking water. 
6  The Infrastructure Index was developed using indicators of sanitation conditions, availability of piped drinking water, 

access to electricity, housing facilities, and the distance of the commune to the district office. 



Appendix A6 A6-14 Hatfield 
Climate Risks and Vulnerabilities in Cambodia 

Figure A6.11 Infrastructure Index for Cambodian communes (2006 and 2008) 
(Boer 2010). 

 

The Socio-economic Index for Cambodian communes range from 0.29 to 0.94, 
where higher index values reflect lower adaptive capacity, and greater 
vulnerability (MOE 2010). Figure A6.10 shows that in 2006, much of the country 
had a Socio-economic Index greater than 0.8; however, the situation has improved 
slightly, particularly in communes near the Mekong River. Communes located in 
proximity to the Mekong and Tonle Sap rivers exhibited a greater Socio-economic 
Index compared to those located away from it. The Infrastructure Index 
(Figure A6.11) remains quite homogenously high in value – most communes have 
an Infrastructure Index above 0.82 -- indicating poor infrastructure across the 
country. Slight improvements can be observed between 2006 and 2008, 
particularly in the northeastern regions of the country. The above maps indicate 
that socio-economic conditions, as well as physical infrastructure conditions are 
still poor in the country. These contribute to low adaptive capacities and greater 
vulnerability to climate shocks and climate change.  

However, the absolute socio-economic and infrastructure index values for any 
given year depend on how the indices are defined and constructed. Therefore, 
changes in index values over time are perhaps more meaningful yardsticks of 
the changing socio-economic and infrastructure conditions in the country than 
absolute values. This lends itself to a need for greater discussion regarding 
where there have been changes in index values on the above index maps, 
particularly from 2006 to 2008.  

An Adaptive Capacity Index for Cambodia was also developed by Yusuf and 
Francisco (2009). This index uses a different set of measures and indicators of 
adaptive capacity. The results of this analysis showed that Phnom Penh, Koh Kong, 
and Kandal have the highest Adaptive Capacity Index values, while Ratanak Kiri, 
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Mondul Kiri and Preah Vihear have the lowest. This assessment represented a desk 
review conducted at the broader provincial level. To the contrary, the SNC (MOE 
2010) explored socio-economic and infrastructure conditions down to a lower 
administrative scale (i.e., communal level) utilizing the Commune Database.  

A study conducted by the UNDP (2012) presents findings of the vulnerability 
reduction assessment (VRA) process (developed by the UNDP and 
implemented by 48 local NGOs and CBOs in 18 provinces in Cambodia) and 
provides useful insight into local perceptions of adaptive capacity, barriers to 
adaptation and factors that can foster climate change adaptation strategies. The 
study highlights that adaptive capacity is determined by a number of human, 
social, physical, natural and financial resources, as described in Table A6.2.  

Table A6.2 Resources important for increased adaptive capacity (UNDP 2012). 

Human  Knowledge of climate risks, conservation agriculture skills, good health to enable labor  

Social  Women’s savings and loans groups, farmer-based organizations  

Physical  Irrigation infrastructure, roads, boats seed and grain storage facilities  

Natural  Reliable water source, productive land, forests, fishery resources  

Financial  Micro-finance, remittances, diversified income sources  

The study (UNDP 2012) asked local communities about factors that lower their 
adaptive capacities, and increase their current vulnerabilities to climate change. 
The most frequent answers provided by community members are summarized 
in Figure A6.12.  

Figure A6.12 Proposed actions to improve local adaptive capacities (UNDP 2012). 

 

Agriculture plays a central role in Cambodian livelihoods, thus making 
challenges faced by the agricultural sector (i.e., lack of agricultural techniques, 
lack of water for agriculture, lack of seeds and inputs) the most significant 
barriers to climate change adaptation. Additionally, farmers have identified 
general socio-economic conditions, including poverty and lack of money, lack of 
skills and empowerment, lack of drinking water, and food shortages as 
additional barriers to adaptation (UNDP 2012).  
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A6.3.4 Indices of Sensitivity  

The Population Index developed under the SNC to the UNFCCC (MOE 2010) 
provides an indication of human sensitivity to climate change. The Population 
Index was developed based on two indicators: population density and 
dependency ratio (the ratio of population who are less than 15 and more than 
65 years old to the population aged 15 to 65), assuming that communes with a 
higher population growth and a higher dependency ratio are more sensitive to 
climate hazards (MOE 2010). Figure A6.13 shows maps (disaggregated at the 
commune level) of the Population Index for the years 2006 and 2008. The maps 
indicate that sensitivity is greatest in southeastern provinces of Cambodia, 
including Phnom Penh, Kandal, Prey Veng, Svay Rieng, and Kampong Cham.  

Figure A6.13 Population Index for Cambodian communes (2006 and 2008) (Boer 
2010). 

 

Yusuf and Francisco (2009) also developed a Sensitivity Index based on 
population density and protected areas data. The results indicated that Mondul 
Kiri, Koh Kong and Pursat are the most sensitive to climate change in 
Cambodia. As a country with diverse topographical and ecological features, it is 
questionable whether protected areas, calculated as the share of the area 
designated as protected areas over the total land area, is the best measure of 
ecological sensitivity. It should be noted however, that the results of this 
analysis may change if other variables of sensitivity are added to the analysis.  

The analysis in this section demonstrates that sensitivity and adaptive capacity 
are determined by existing standards of living and socio-economic conditions of 
the population. The poor are generally constrained in land, assets, and 
resources, making adaptation to and coping with the impacts of short term 
climate shocks as well as long term climate change more difficult. While various 
studies conducted by the RGC and development organizations have provided 
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progressive qualitative assessments of poverty and socio-economic 
characteristics of households in Cambodia, only a few have attempted to 
understand the overall climate vulnerability of the system by combining 
indicators of climate exposure, sensitivity and adaptive capacity.  

A6.4 OVERALL CLIMATE VULNERABILITY  

Climate change vulnerability in Cambodia has been evaluated on a sectoral 
basis, particularly for agriculture, water resources, and health, under various 
studies (see Section Error! Reference source not found.). However, attempts to 
characterize the country’s overall vulnerability to climate change, based on 
assessment of exposure, sensitivity and adaptive capacity, have been limited to 
date. Yusuf and Francisco (2009) made the first attempt to develop an overall 
Vulnerability Index for Southeast Asia, including Cambodia, disaggregated to 
provincial level vulnerability. A more recent and refined attempt to characterize 
vulnerability of Cambodian communes has been made for the SNC to the 
UNFCCC (MOE 2010).  

The study by Yusuf and Francisco (2009), which mapped quantitative indicator-
based climate change vulnerabilities throughout Southeast Asia, found 
Cambodia’s 24 provinces to be among the most vulnerable sub-national 
political-administrative units in the region. Most provinces in Cambodia were 
found to be relatively less exposed to those climate hazards considered by the 
study -- floods, droughts, cyclones, landslides, and sea level rise -- than sub-
national administrative units in other countries in the region. It was however, 
concluded that Cambodia’s provinces were particularly vulnerable to climate 
hazards because of their relatively low adaptive capacity. Provinces of Mondul 
Kiri and Ratanak Kiri (east), Preah Vihear (north), and Kampong Speu and 
Takeo (south) were found to be the most vulnerable. Mondul Kiri and Ratanak 
Kiri were found to have very low adaptive capacity (determined by low HDIs 
and high incidence of poverty), and greater ecological sensitivity.  

Figure A6.14 Climate change vulnerability map of Cambodia (Yusuf and 
Francisco 2009). 
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The assessment of Yusuf and Francisco (2009) is criticized in Cambodia for 
having no ground-level verification of desk-reviewed data. The study has 
generated results that are different from those of national level assessments, 
including those conducted under the NAPA process (MOE 2005 and 2006), and 
the SNC to the UNFCCC (MOE 2010). Based on information gathered from the 
Cambodian Red Cross (CRC 2003a and 2003b) on impacts of floods (i.e., the 
number of people affected, injured/sick and losses of life; extent of rice and 
chamkar1 agricultural areas affected; number of livestock heads lost (cows, 
buffalos and pigs); number of houses damaged; and number of wells 
contaminated), MOE (2005) finds that Prey Veng is the most vulnerable to 
floods, followed by Battambang, Takeo and Kampong Thom. Analysis of 
drought records from 1982 to 2002 indicate that provinces that are vulnerable to 
floods are also vulnerable to drought, and that Battambang is the most 
vulnerable, followed by Prey Veng and Banteay Meanchey. Vulnerability 
assessments in the case of the NAPA process (MOE 2005 and 2006) have been 
conducted solely on the basis of past exposure to the impacts of climate hazards, 
and their consequences; but do not consider the potential for future loss of life 
and damage to agriculture and infrastructure due to system vulnerabilities to 
current and longer-term future climate risks arising from climate sensitivities 
and limited adaptive capacity.  

As mentioned above, the Vulnerability Index (VI) under the SNC to the UNFCCC 
(MOE 2010) was developed by combining three indices: the Socio-economic Index, 
the Infrastructure Index and Population Index. Utilizing data from the Commune 
Databases for 2006 and 2008, the VI has classified Cambodian Communes 
according to six categories of vulnerability. Sub-indices that formed the composite 
VI are presented in Table A6.3. Most of the sub-indices listed in Table A6.3 are 
composed of a larger set of indicators (63) with relative weights assigned. Weights 
for indicators for sub-indices and the overall VI have been determined based on 
expert judgment. A higher VI score represents greater vulnerability.  

Table A6.3 Sub-vulnerability indicators of the Vulnerability Index (Boer 2010). 

Symbol Vulnerability Indicator Relative Weight 

A Socio-Economic Index 0.3 

A1 Education 0.1 

A2 Occupation 0.2 

A3 Source of Drinking Water 0.3 

A4 Access to Drinking Water 0.4 

B Infrastructure Index 0.3 

B1 Sanitation Facilities 0.2 

B2 Piping System 0.27 

B3 Electricity Facilities 0.33 

B4 Housing Facilities 0.07 

B5 Distance from District Office 0.13 

C Population Index 0.4 

C1 Population Density 0.5 

C2 Dependency Ratio 0.5 
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Figure A6.15 Map of the Vulnerability Index of Cambodia (MOE 2010, Draft). 

 

The analysis showed that in 2008, most communes in Cambodia are categorized 
as vulnerable to extremely vulnerable (Figure A6.15). Poor socio-economic 
conditions and infrastructure serve to lower adaptive capacity of the communes, 
while increases in population may increase the level of sensitivity and exposure 
to natural hazards. The most vulnerable communes were found to be located in 
provinces near the Tonle Sap and Mekong Rivers. Prey Veng, Kampong Cham, 
Phnom Penh, Battambang, and Preah Vihear host clusters of communes that are 
assessed to be very vulnerable to extremely high vulnerability. It is important to 
recognize that the characterization of how vulnerable an area is depends on how 
the ranges of the value of sub-indices and their component indicators have been 
defined by the expert(s) conducting the analysis. 

The map shows that between 2006 and 2008, the VI of Phnom Penh, as well as 
communes surrounding the Mekong and Tonle Sap Rivers has increased. 
Communes located far from the Mekong and Tonle Sap Rivers have observed a 
decrease in their VI. The huge shifts in VI values from less vulnerable to 
extremely vulnerable in some areas and the other way around in other areas 
within just two years are likely explained by more than just vulnerability levels 
only and should therefore be viewed with extreme caution. These shifts in VI 
values may be partially explained through data gaps, methodological 
inconsistencies, and/or computational errors as opposed to purely explained by 
fundamental or significant changes in socio-economic conditions.  
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Vulnerability indices developed under the Yusuf and Francisco (2009) and MOE 
(2010) yield different results in the national characterization of vulnerability in 
Cambodia. The difference in assessment results under these two studies may be 
due to a variety of reasons, including the scale of analysis (provincial vs. 
communal), data sources used, indicators used to define vulnerability, and 
other methodological differences. While indicators and indices may present a 
useful guide for decision-making and for prioritization of adaptation 
intervention, use of universal indicators or indicators applied to a wider range 
of situations should be treated with caution since vulnerability is complex and 
because system vulnerabilities are highly context-specific. To be reliable and 
effective, indicators must be developed for specific situations using a sound 
conceptual framework of vulnerability.  
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A7.0 VULNERABILITY ASSESSMENT FOR THE TARGET PROVINCES 

A7.1 VULNERABILITY ASSESSMENT FOR BATTAMBANG PROVINCE 

A. Current climate hazards and system vulnerability 

A1. Current climate 
hazards 

 MOE (2010) found that Cambodia’s temperature has been rising steadily over the past 50 years.  
 The NAPA (MOE 2006) identified Battambang to be the province of Cambodia most vulnerable to droughts and second-most vulnerable to 

floods, based on level of fatalities, property losses, and contaminated wells.  
 Drought is an increasing concern for Battambang. Generally, between December and March, Battambang receives very little rainfall (5.6% of 

the annual total), primarily due to high temperatures and evaporation rates that leave very little standing water in paddy fields. During severe 
drought years – such as the droughts of 1994/95, 1997/98, and 2004/2005, when the Tonle Sap Lake floodplains receive extremely low 
inundation (MRC 2011a) – critical water shortages particularly affect rain-fed rice production in Battambang.  

 Based on historical flood data combined with rice dependency, rice deficit, and rice area destroyed, NCDM and WFP (2003) identified many 
parts of Battambang as medium-priority areas for flood interventions.  

 Farmers in the northwestern provinces (including Battambang) have observed a steady increase in all climate-related events, with duration 
of drought increasing most dramatically and the frequency of flooding declining in the last 10 years (UNDP 2012). 

 Most southern and eastern districts of Battambang experience severe droughts , including parts of Moung Ruessei, Rukh Kiri, Banan, Koas 
Krala, Rotonak Mondol, Samlout, Bavel, Phnum Proek, Kamrieng, and Sampov Lun.  

 Districts along the Tonle Sap Lake and Stung Sangkae River (e.g., Thma Koul, Aek Phnum, Sangkae, Moung Ruessei, Banan, Rotonak 
Mondol and Samlout) experience flooding two-to-three times per year during the rainy season, with severe impacts during the floods of 
2000 and 2011 (September and October). 

 Sangkae and Aek Phnum have been identified as vulnerable to both river floods from the Tonle Sap Lake and Stung Sangkae River and 
mountain floods from the tributaries (Provincial Consultation, 2012).  

 Battambang Provincial Consultations (2012) revealed that the 2011 floods were far more devastating to the province than the flood of 2000, 
with the water level rising 0.5 m higher than in 2000. Both floods lasted for approximately two months between September and November, 
causing severe damages to farms and crops. The floods affected 31,458 people (7111 households in 31 communes in 9 districts), 
inundated 52,503 ha, and destroyed 36.266 ha of rice fields (ACAPS 2011). 

 Extreme floods occurred twice in 2011: first due to torrential rainfall that led to river floods and flash floods in the Stung Sangkae River, 
which affected Samlout, Sangkae, Battambang, Rotonak Mondol, and Banan districts between October and November; and second due to 
the Tonle Sap River flood, which affected about 20 communes in Moung Ruessei, Aek Phnum, Thma Koul, and Sangkae (Provincial 
Consultation, 2012).  

A2. Current vulnerability 
of systems  

 The vulnerability of Battambang is increased by high ecological and human sensitivity to climate hazards: 
o Higher population density in an area implies greater human sensitivity to climate hazards. The province as a whole has a relatively high 

population density of 84 persons/km2 (compared to the national average of 75 persons/km2). Much of the population is concentrated 
along the floodplains of the Tonle Sap Lake, where the human sensitivity to hazards are even greater; 

o Dependence on agriculture further increases human sensitivity, with 80% of the approximately one-million people in Battambang 
relying on farming as their primary occupation; and 

o Ecological sensitivity in Battambang is relatively high, particularly in the eastern parts of the province, because of their location in the 
Tonle Sap Lake’s floodplains. Immediately adjacent to the Tonle Sap Lake in Battambang is Prek Toal, a Ramsar site and a core zone 
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important for fisheries conservation that is governed by the MOWRAM and the Fisheries Administration. Meanwhile, the eastern part of 
the province surrounding the Tonle Sap Lake is a buffer zone that mainly consists of flooded shrub and flooded grasslands. These 
areas are high in ecological sensitivity to disturbances through climate variability/change and human activity.  

 Vulnerability of Battambang to climate hazards is increased by the low adaptive capacity in the province:  
o Battambang has an HDI value (0.638) in 2010 that is equivalent to the national average (0.638), which is low by global and regional 

standards; and 
o The Socio-economic Index developed under the SNC (based on education, occupation, and source and access to drinking water) 

suggests Battambang has a relatively low adaptive capacity (MOE 2010). 
 Vulnerability to current climate hazards are increased by several factors:  

o Existence of inequality: When adjusted for inequality, HDI (2010) values are reduced by 24.1% (while the reduction in national average 
HDI due to inequality was 29.7% in 2010). 32% of households fall within the lowest (Q1 and Q2) national consumption quintiles (the 
national average is 37%). As well, 24% of households have less than 1 hectare of land, while 15% do not own any land (NCDD 2009); 

o Lack of economic diversification: Agriculture is the main occupation for 80% of households, with rice farming constituting the 
primary occupation of 58% of households (see Row A4 below);  

o Generally poor infrastructure conditions including 1) housing structures and unpaved provincial roads prone to damage by 
flooding and storms, 2) a vastly inadequate drainage network to control runoff, 3) poor sanitation facilities, and 4) inadequate 
electricity supply (see Row A4 below); and 

o Limited capacities of national and provincial institutions to provide support to households affected by floods and droughts. 
Provincial consultations (2012) revealed that the PCDM is extremely limited in human and financial resources to provide disaster 
relief and recovery assistance and adaptation support to communities.  

 Given the levels of exposure to climate hazards (mainly floods and droughts), the ecological and human sensitivity, and the adaptive 
capacity of the province, Battambang has been characterized between “vulnerable” and “extremely vulnerable” to current climate hazards 
(MOE 2010). However, the nature and level of vulnerability to current climate hazards varies significantly across the province’s districts and 
communes. 

 Provincial authorities (Provincial Consultation 2012) identified Rukh Kiri and Koas Krala as districts most vulnerable to climate change, as 
they are newly established communes inhabited by ethnic minorities that have very low socioeconomic conditions and adaptive capacity. 
As well, their mountainous topography and increased exposure to droughts and storms add to their vulnerability.  

A3. Vulnerability 
mapping 

While Row A2 above characterizes the vulnerabilities of Battambang province to current climate hazards from different angles and, largely, in 
qualitative terms, the level of vulnerability can be measured in quantitative terms using different indicators or different indices composed of those 
indicators. These indicators and indices make it possible to map levels of vulnerability; several vulnerability maps based on different vulnerability 
indices are shown below. These maps clearly indicate a significant variability in vulnerability levels across districts and communes in 
Battambang.  
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A4. Vulnerability of 
Target Sectors to 
Current Climate Hazards  

Agriculture 

 The agricultural sector in Cambodia has been identified as highly vulnerable to current climate variability and extremes. Historical data (from 
the past 20 years) indicate that variability in rice production in Cambodia is significantly correlated with climate variability (MOE 2012): 
about 62% of production losses were due to flooding and 36% due to drought, with only 2% due to pests and diseases. 

 Battambang is the fourth-largest rice-producing province in Cambodia, contributing approximately 9.3% to national production (MAFF, 
2009).  

 Battambang is also the largest maize-producing province in Cambodia, contributing approximately 66% of total production (406,604 tons 
over 92,732 ha in 2008). Almost all of this production (99.8%) is wet-season maize (MAFF 2008). However, the degree of instability in 
production is higher than that of rice; Battambang has shown highly unstable yield and production of maize, with about 40% yield instability 
and 94% production instability (WFP 2012). 

 In Battambang, 98.7% of rice-cultivated area is composed of wet-season rice, while dry-season (i.e., irrigated) rice accounts for the 
remaining 1.3% (MAFF 2009). During the wet-season, 91% of the cultivated area is rain-fed rice that is entirely dependent on the seasonal 
climate, with only 9% irrigated. Therefore, onset and duration of the wet and dry seasons are immensely important for agricultural 
production and livelihood security in Battambang. 

 The lack of economic diversification into sectors other than agriculture (and rice production in particular) and limited reliable alternative 
livelihoods increase vulnerability in Battambang. Approximately 80% of households in the province depend on agriculture as their primary 
source of income (58% on rice production, 16% on cultivation of short-term crops, 2% on fishing, and 10% on the service sector). With the 
exception of Battambang provincial town, all other districts in the province are over 72% dependent on agriculture; Bavel District is 100% 
dependent on agriculture (NCDD 2009).  

 Among the floods of recent years, those in 2000 and 2011 impacted agriculture and farmers’ livelihoods most severely by decreasing 

production of rice and other crops (Provincial Consultation 2012). The floods of 2011 had the most severe impact on Battambang, affecting 
over 31,400 people (7,111 households in 31 communes in 9 districts), inundating 52,503 ha, and destroying 36,266 ha of rice fields 
(ACAPS 2011). 

 Farmers in Battambang have reported temperatures and drought conditions increasing over the past decade, in some cases destroying 
80% of the rice crop due to lack of water (pers. comm. farmer in Battambang, 2012).  

 The Doun Sam – which spanned Sampov Lun, Phnum Proek, Kamrieng districts – has now been converted into agro-industrial plantations 
(for cassava, potatoes, etc.). The area now suffers from reduced soil fertility as a result of extensive deforestation and unsustainable 
agricultural practices. It is also highly vulnerable to interannual climate variations and future climate change due to the absence of proper 
irrigation, farmers’ reliance on rainfall, rapid land-use changes, and drastic degradation of soil fertility (Provincial Consultation 2012).  

Water Resources 

 Cambodia‘s hydrological system and water resources are primarily dependent on the monsoon. Variations in the timing of the monsoon, 
along with levels and patterns of rainfall, significantly impact the hydrological regime, affecting the availability and stability of water 
resources that are critical for largely agriculture-dependent livelihoods (ICEM 2010). 

 Much of Battambang is located in the floodplains of the Tonle Sap Lake, which shape the province’s hydrology in conjunction with the 
Stung Sangkae River that flows through Battambang provincial town. Therefore, water availability in Battambang is strongly influenced by 
interannual variability in rainfall (i.e., variations in the timing and strength of the monsoon), which determines the extent of flood 
inundation. 

 Above-average annual climate variability has been observed for the past 10-30 years in Battambang, with floods identified as the most 
devastating natural hazard. Increasing temperatures, droughts, and prolonged dry seasons have also been observed. Battambang has 
suffered from both severe flooding (in 2000, 2002, and 2011) and droughts (in 1997-1998 and 2004-2005), each with resulting impacts 
on the agricultural sector.  
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 Only 1.3% of rice output in Battambang is produced as irrigated, dry-season rice. In 2009, the province had 337 operational irrigation 
schemes, with 17,484 ha under irrigation during the dry season. However, only 13% of households in the province have access to irrigation 
water and an even a smaller proportion (0.3%) has irrigation wells (NCDD 2009). Consequently, the agricultural sector and local food 
security are highly vulnerable to fluctuations in rainfall and the availability of water resources, particularly during the dry season.  

 As a province located in the Tonle Sap catchment, Battambang has one of the largest inland (riverine and floodplain) and rice-field fisheries 
in Cambodia, highly dependent on the Tonle Sap floodplain inundation during the wet season. The fishery sector in Battambang accounts 
for 27% of the inland fish catch from commercial and industry establishments, generating 11.9% of the national fishing income (MAFF 
2009). Increased incidence of drought, drying up of small rivers, and reduction of the Tonle Sap Lake area during the dry season all affect 
fishery resources and dependent livelihoods in the province.  

 Evidence suggests that availability of water resources in Battambang is heavily influenced by variability in interannual rainfall (which, in turn, 
stems from variability in interannual monsoon patterns); likewise, most important livelihood sectors (agriculture and fisheries) remain highly 
vulnerable to changes in water resources.  

 In Battambang, only 37.6% of the population has access to clean, safe drinking water – well below the national average of 57.7% (UNDP 
and MOE 2011). About 63% of the population draw water from unsafe sources, such as ring wells, open dug wells, rivers, lakes, natural 
ponds, and reservoirs prone to contamination during the flooding and drought season (NCDD 2009). 

Infrastructure 

 Infrastructure conditions throughout Cambodia are very poor, which is reflected in the SNC’s Infrastructure Index (MOE 2010). A large 
proportion of existing critical infrastructure in Battambang is vulnerable to current climate hazards.  

 The floods of 2000 and 2011 caused serious damage to such infrastructure as schools, houses, and the road network. As per Cambodian 
regulations, infrastructure projects in the province undertake environmental impact assessments, but these assessments do not consider 
the impact of climate hazards/change (Provincial Consultation 2012).  

 Battambang has 4,998 km of rural roads, with only 3% of the road system paved. Roads in Battambang are susceptible to floods during 
each rainy season. Large proportions of laterite and unconstructed earth roads are vulnerable to damage and destruction during flooding 
and storms and to wind erosion during dry/drought seasons.  

 In Battambang, only 37.6% of the population has access to clean, safe drinking water – well below the national average of 57.7% (UNDP 
and MOE 2011). About 63% of the population draw water from unsafe sources, such as ring wells, open dug wells, rivers, lakes, natural 
ponds, and reservoirs prone to contamination during the flooding and drought season (NCDD 2009).  

 The capacity of the drainage network to control the flow of water (with culverts spanning across 13.8 km) remains vastly inadequate in 
Battambang, one of the largest provinces in Cambodia (NCDD 2009). 

 The capacity of the sewerage network does not meet the needs of the province; sanitation facilities also remain poor, but slightly above 
national average with a person to latrine ratio of 12.05 (MOE and UNDP 2011a).  

 About 82% of housing structures (built with thatched and zinc/fibro roofs) are vulnerable to damage by flooding and storms (NCDD 2009). 
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B. Projected long-term future climate change risks and vulnerability 

B1. Projected long-term 
climate change trends 
and secondary climate 
hazards in Cambodia 
and Battambang  

 No specific climate change projections have been made at the provincial level in Cambodia. However, projections made at the regional 
level for the Mekong Basin and at the national level in Cambodia can be extrapolated to project future climate risks in Battambang.  

 The whole Mekong region is predicted to become warmer, with longer, extended dry seasons; shorter, delayed wet seasons; and more 
episodal precipitation (i.e., fewer but stronger rainfall events) (Eastham et al. 2008; Keskinen et al. 2009).  

 Cambodia’s temperature has been rising steadily over the past 50 years (see Error! Reference source not found.). Further temperature 
increases are expected over this century, with more rapid increases expected after 2030; variations in temperature increase are 
expected across Cambodia (MOE 2010).  

 The mean annual rainfall in Cambodia is expected to increase between 3% and 35% by 2100. Increases in rainfall are predominantly 
projected in the central plains that span from the southeast to the northwest (which includes Battambang), where rainfall has historically 
been below national average. These areas are predicted to be more vulnerable to floods and droughts (MOE 2002).  

 Under the high-emission scenario (SRESA2), wet season rainfall is expected to decrease in 2025 and increase again in 2050 and 2080; 
under the low-emission scenario (SRESB1), the opposite is expected to occur (MOE 2010).  

 Eastham et al. (2009) predict that, for the Tonle Sap catchment (including Battambang), dry season precipitation and run-off will 
decrease, causing greater water stress over the season. Likewise, precipitation and run-off will increase in the wet season, with a high 
probability of increased flooding. Seasonal fluctuation in the Tonle Sap Lake area will increase: the minimum area of the Tonle Sap Lake 
will contain areas of flooded forest that are permanently submerged and possibly destroyed, thereby reducing fish habitat (which has been not 
quantified); the maximum area will also increase, potentially causing negative impacts on agricultural land, housing, and infrastructure.  

 Keskinen et al. (2009) also predict increases in annual and wet-season precipitation, run-off, and discharge in the first half of the 21st 
century, with a longer and wetter annual flood pulse, higher water levels, and more extensive flood inundation in the Tonle Sap and 
Cambodian floodplains. These impacts are expected in the province of Battambang as well.  

B2. Vulnerability of 
systems to long-term 
climate change 

The vulnerability of systems to long-term climate change depends on their exposure and sensitivity to climate hazards, as well as their ability to 
adapt. These factors depend not only on expected long-term climate change trends and their resulting secondary climate hazards, but also on 
how the country and province will evolve demographically (in terms of density and distribution of population), economically (in terms of type, 
distribution, and density of productive activities), and socio-institutionally (in terms of social and institutional structures and processes).  
The vulnerability of Battambang province to long-term climate change will be influenced by the following factors:  
 High population growth of 2.28% in the province (NIS 2008) may increase human sensitivity to climate-related events;  
 Intensification (mainly in the Tonle Sap area) and continued reliance on the agricultural sector (particularly rice production), despite more 

frequent incidences of floods and droughts, will serve to increase vulnerability and decrease resilience;  
 Out-migration from the province to Thailand and other urban centres such as Phnom Penh will decrease vulnerability, but affect the food 

and economic security of dependent, vulnerable family members;  
 Rapid land-use change (i.e., deforestation and clearing of protected forests) that serves to degrade the quality of the soil and the 

environment in northeastern Battambang (the former Doun Sam protected area) will increase the vulnerability of farmers in the absence of 
sustainable farming and land management practices; and 

 Development of water resources for electricity generation and irrigation upstream of the Tonle Sap Basin and the Mekong River Basin (in 
China, Lao PDR, and Cambodia) will contribute to the degradation of the catchment and the natural resources in areas adjacent to the 
Tonle Sap Lake in Battambang. Reduced productivity of ecosystem components critical for livelihoods – fisheries, flooded forests, and 
wetlands – will increase the vulnerability of the densely populated eastern parts of the province.  
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B3. Vulnerability of 
target sectors to future 
climate change 

Agriculture 

 The impacts of climate change to the agricultural sector in Battambang – and in Cambodia as a whole – are especially significant due to the 
sector’s importance for rural livelihoods. 

 Several studies have predicted the impacts of future climate change on agriculture:  
o Eastham et al. (2008) predict that total future basin productivity in the Mekong Basin is likely to increase from 42.9 million tons 

(following historical productivity rates from 1951 to 2000) to 44.5 million tons under the projected 2030 climate – an increase of 3.6%. 
Under wet and median future climate scenarios for 2030, productivity of rice in the Tonle Sap catchment (which includes 
Battambang) is expected to increase slightly from historical productivity measures; 

o Rice production in Battambang is expected to increase under climate predictions for 2025, 2050, and 2100 (MOE 2002). Analysis 
of yield anomaly of rice productivity (i.e., the difference between observed and estimated data) for Battambang suggests that, under 
elevated CO2 emission rate projections, yields of wet-season (mostly rain-fed) rice may increase (0.1 or 0.2 tonne/ha in 2050 or 2100) 
compared to those of dry-season rice (MOE 2001). For wet-season rice in Battambang, rice production under the projected climate 
change trends would become more variable than at present (MOE 2002). These scenarios only consider projected climate change for 
different increases in CO2 emission rates and do not take into account other variables that influence crop growth and development; and 

o Contrary to the findings above, analysis of changes in soil water content under future climate change (MOE 2010) reveals that western 
and northwestern provinces (including Battambang) will be exposed to higher drought risk due to higher temperature, 
evaporation rates, and extended dry seasons. Growing seasons in these areas may be reduced from five months to 2-3 months, 
affecting agricultural production in the province.  

 In addition to increased drought risk (with a shorter wet season and longer dry seasons), more intense rainfall and flooding may cause 
damage to crops. Rural farmers may not have adequate resources and capacity to cope with reduced harvests during drought and heavy 
rainfall years. 

 Farmers in Battambang will be particularly vulnerable to livelihood and food security impacts resulting from reductions in the length of 
growing seasons and reduced agricultural productivity.  

 In the Tonle Sap catchment, population increase is further expected to worsen food scarcity (Eastham et al. 2008). Population growth in 
Battambang is 2.28%, which is above national average but much lower than in other provinces, such as Mondul Kiri, Oddar Meanchey, and 
Palin, where growth rates are above 6% (NIS 2008). 

Water Resources 

 Various studies have suggested that climate change will alter the water cycle and hydrology in the Mekong basin and tributary 
catchments (especially in the Tonle Sap catchment, which includes Battambang), shifting the timing, duration, and intensity of rainfall 
patterns and affecting the quantity, availability, quality, and distribution of water resources (ICEM/MRC 2010, Keskinen et al. 2009, 
Bates et al. 2008, Eastham et al. 2008). 

 Temperature and annual precipitation are expected to increase with high probability of flooding. Increased flooding is expected to affect all 
parts of the Mekong basin, with greatest impacts felt in the downstream catchments of the Mekong River due to the cumulative impact of 
upstream run-off (Eastham et al. 2008). The Tonle Sap catchment (including most of Kampong Thom) is likely to be wetter and flooded for a 
longer period and to experience higher water levels and more extensive flood inundation (Keskinen et al 2009). 

 Construction of upstream hydropower dams along the mainstream Mekong River and its tributaries will also affect future water 
availability. Hydropower dams will regulate flow in the Mekong (reducing it during the wet season and increasing it during the dry season) 
(Lamberts 2008; Sarkkulla et al. 2009). Under various hydropower development scenarios (MRC 2010), dams are expected to help offset 
extreme fluctuations in river flows caused by the frequent floods and droughts predicted under climate change. However, regulation of 
Mekong River flows will have a significant impact on the annual flood pulse of the Tonle Sap River, with potentially disastrous 
impacts to the Tonle Sap Lake ecosystem and, therefore, the livelihoods that depend on it for agriculture and fisheries.  
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 Impacts of climate change on water resources will affect livelihoods, primarily through changes to agricultural productivity (see section 
above) and fishery resources (which have not been quantified), which sustain over 80% of the rural population in Battambang. However, the 
precise nature and levels of these impacts are uncertain and difficult to predict, as they depend not only on uncertain future climate 
conditions but also on uncertain future demographic and socioeconomic conditions.  

Infrastructure  

 Vulnerability of infrastructure to future climate risks has not been quantified in Cambodia (including Battambang province), except for the 
coastal regions subjected to sea-level rise.  

 Roads in Battambang are susceptible to flood throughout much of the rainy season. With a high likelihood of increased rainfall intensity 
causing stronger floods, it will be necessary to climate-proof the roads (i.e., to build them in such a way as to make them more resilient to 
extreme climate events) (PPCR 2011). 

 Infrastructure in Battambang will remain vulnerable to intensified flooding and drought risks unless climate-proofing is done, enhancing 
flood resilience of roads, sanitation, solid waste management, public markets, and other infrastructure.  

 Construction of flood-resilient infrastructure in a number of provinces (including Battambang) is planned under the Strategic Program for 
Climate Resilience. Planned activities for reducing infrastructure vulnerability involve both soft and hard interventions; hard interventions 
include climate-proofing roads and drainage systems and improving riverbank flood-protection, water, and sanitation facilities under a 
concessional credit scheme (PPCR 2011). 
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A7.2 VULNERABILITY ASSESSMENT FOR KAMPONG THOM PROVINCE 

A. Current climate hazards and system vulnerability 

A1. Current climate 
hazards 

 MOE (2010) found that Cambodia’s temperature has been rising steadily over the past 50 years.  
 The NAPA (MOE 2006) identified Kampong Thom to be the province fourth-most vulnerable to floods. Vulnerability to droughts is 

relatively small as determined by an assessment of level of fatalities, property losses, and contaminated wells.  
 Based on historical flood data, rice dependency, and rice areas destroyed, NCDM and WFP (2003) identified many parts of Kampong 

Thom bordering the Tonle Sap Lake and the floodplains of the Stung Sen River as first- and second-priority areas for flood 
interventions. 

 Farmers in neighbouring northeastern provinces (Kampong Thom was not sampled) have observed a decline in floods and flood 
durations over the past 20 years, but steady increases in heat, droughts, drought durations, and irregular rainfall (UNDP 2012).  

 Kampong Thom also experienced severe damages from the 2011 floods, which affected approximately 18% of the province’s 
population (112,955 people from 54,414 households in eight districts and 71 communes), displaced over 12,500 people, inundated 
78,424 ha, and destroyed 53,000 ha of rice fields (ACAPS 2011).  

 In 2000 and 2011, floods from the Tonle Sap inundated all of the western and southwestern parts of the province (from Stoug District 
to Baray District). As well, the river flood from Stung Sen inundated 1-2 km of land on each side of the river, affecting all nearby 
districts (Prasat Ballangk, Kampong Svay, Sandan, Prasat Sampour and Stueng Saen districts).  

 In addition to the floods from the Tonle Sap, mountain floods (flash floods) along tributary rivers regularly devastate surrounding 
districts. 

 2009’s Typhoon Ketsana affected most of the northeastern parts of the province, which consist of protected forests and agro-industrial 
crops. The storm resulted in flooding around river channels in this area and caused fatalities due to drowning and snake bites.  

 Due to the extremely flat topography in the western and southwestern parts of the province (along the Tonle Sap Great Lake), there are no 
proper safe havens for people during flood events. The Kampong Kor Commune in Stoung District was identified as the most vulnerable to 
flooding from the Tonle Sap and Stung Sen River.  

A2. Current vulnerability 
of systems  

 Vulnerability of Kampong Thom is increased by high ecological and human sensitivity to climate hazards: 
o The province as a whole has a relatively low population density of 51 persons/km2, compared to the national average of 75 

persons/km2. However, much of the population is concentrated along the floodplains of the Tonle Sap Lake, where human sensitivity 
to climate hazards is high; 

o Ecological sensitivity is relatively high, particularly in the western and southwestern parts of the province near the Tonle Sap River 
and Lake floodplains. These areas are mainly Tonle Sap freshwater swamp forests and Tonle Sap-Mekong peat swamp forests, where 
the key land uses are flooded forests, rice lands, marshes, and swamps; and 

o Extremely flat topography, particularly in the western and southern parts of the province, does not provide safe havens for people 
during floods.  

 Vulnerability of Kampong Thom is also influenced by the province’s low adaptive capacity compared to other parts of Cambodia: 
o Kampong Thom has a 2010 HDI value (0.603) that is slightly lower than the national average (0.638); and 
o The Socio-economic Index developed under the SNC (based on education, occupation, and source and access to drinking water) 

suggests that adaptive capacity varies across the province, with slightly higher capacity in the centre and lower capacity along the 
Tonle Sap floodplains.  
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 Vulnerability to current climate hazards are increased by several factors:  
o Existence of inequality: When adjusted for inequality, HDI (2010) values are reduced by 25.4% (while the reduction in national 

average HDI due to inequality was 29.7% in 2010). 42% of households have less than 1 hectare of land, while 9% do not own any land 
(NCDD 2009); 

o Lack of economic diversification: Agriculture is the main occupation for 89% of households, with rice farming constituting the 
primary occupation of 84% of households (see Row A4 below);  

o Generally poor infrastructure conditions including 1) housing structures and unpaved provincial roads prone to damage by 
flooding and storms, 2) a vastly inadequate drainage network to control runoff, 3) poor sanitation facilities, and 4) inadequate 
electricity supply (see Row A4 below); and 

o Limited capacities of national and provincial institutions to provide support to households affected by floods and droughts. 
Provincial consultations (2012) revealed that the PCDM is extremely limited in human and financial resources to provide disaster 
relief and recovery assistance and adaptation support to communities.  

 Given the levels of exposure to climate hazards (mainly floods), the ecological and human sensitivity, and the adaptive capacity of the 
province, Kampong Thom has been characterized between “vulnerable” and “extremely vulnerable” to current climate hazards (MOE 
2010). However, the nature and level of vulnerability to current climate hazards varies significantly across the province’s districts and 
communes. 

A3. Vulnerability 
mapping 

While Row A2 above characterizes the vulnerabilities of Kampong Thom to current climate hazards from different angles and, largely, in 
qualitative terms, the level of vulnerability can be measured in quantitative terms using different indicators or different indices composed of 
those indicators. These indicators and indices make it possible to map levels of vulnerability; several vulnerability maps based on different 
vulnerability indices are shown below. These maps clearly indicate a significant variability in vulnerability levels across districts and communes 
in Kampong Thom.  

 



Appendix A7 A7-13 Hatfield 
Vulnerability Assessment for the Target Provinces 

 



Appendix A7 A7-14 Hatfield 
Vulnerability Assessment for the Target Provinces 

 



Appendix A7 A7-15 Hatfield 
Vulnerability Assessment for the Target Provinces 

 



Appendix A7 A7-16 Hatfield 
Vulnerability Assessment for the Target Provinces 

A4. Vulnerability of 
Target Sectors to 
Current Climate Hazards  

Agriculture 

 The agricultural sector in Cambodia has been identified as highly vulnerable to current climate variability and extremes. Historical data 
(from the past 20 years) indicate that variability in rice production in Cambodia is significantly correlated with climate variability 
(MOE 2012): about 62% of production losses were due to flooding and 36% due to drought, with only 2% due to pests and diseases. 

 Kampong Thom is the sixth-largest rice-producing province in Cambodia, contributing approximately 6% to national production 
(MAFF, 2009).  

 In Kampong Thom, 88.9% of rice-cultivated area is composed of wet-season rice, while dry-season (i.e., irrigated) rice accounts for 
11.1% (MAFF 2009). During the wet-season, 54% of the cultivated area is rain-fed rice that is entirely dependent on the seasonal 
climate, while 46% is irrigated. During the dry season, 22% of the cultivated rice area is irrigated (Kampong Thom Provincial 
Department of Agriculture 2012). These figures show that a larger proportion of rice production is irrigated than in other provinces. 
However, primary reliance on wet-season rain-fed rice implies that onset and duration of the wet and dry seasons are still immensely 
important for agricultural production and livelihood security in Kampong Thom. 

 The lack of economic diversification into sectors other than agriculture (and rice production in particular) and limited reliable 
alternative livelihoods increase vulnerability in Kampong Thom. Approximately 84% of households in the province depend on rice 
production as their primary source of income. With the exception of Stung Sen District, where 13.6% are engaged in the service sector 
and 28.9% in other occupational sectors, all districts in Kampong Thom are over 84% dependent on agriculture.  

 Kampong Thom was one of the provinces most severely impacted by the floods of 2011 (as a result of swelling in the Tonle Sap Lake, 
the Sen River, and the Mekong River. The floods affected approximately 18% of the province’s population (mainly farming and landless 
households), inundated 78,424 ha, and destroyed 53,000 ha of rice fields (ACAPS 2011).  

 Water Resources 

 Cambodia‘s hydrological system and water resources are primarily dependent on the monsoon. Variations in the timing of the 
monsoon, along with levels and patterns of rainfall, significantly impact the hydrological regime, affecting the availability and stability of 
water resources that are critical for largely agriculture-dependent livelihoods (ICEM 2010). 

 Much of Kampong Thom is located in the floodplains of the Tonle Sap Lake, which shape the province’s hydrology in conjunction 
with the Stung Sen River, which flows through the middle of the province, and the Mekong River, which flows through the adjacent 
province of Kratie and controls the lake’s annual flood pulse. Therefore, water availability in Kampong Thom is strongly influenced by 
interannual variability in rainfall (i.e., variations in the timing and strength of the monsoon), which determines the extent of flood 
inundation. 

 Kampong Thom has suffered from severe flooding (from 2000 to 2002 and in 2011) and the resulting impacts on the agricultural 
sector (Provincial Consultation 2012).  

 As a province located in the Tonle Sap catchment, Kampong Thom has one of the largest inland (riverine and floodplain) and rice-field 
fisheries in Cambodia, highly dependent on the Tonle Sap floodplain inundation during the wet season. 

 Evidence suggests that availability and quality of water resources in Kampong Thom is heavily influenced by variability in interannual 
rainfall (which, in turn, stems from variability in interannual monsoon patterns); likewise, most important livelihood sectors (agriculture 
and fisheries) remain highly vulnerable to changes in water resources.  

 Despite the seeming abundance of freshwater resources in the province, less than half of Kampong Thom’s population (42%) has 
access to clean, safe drinking water (UNDP and MOE 2011). 56% of households use water from ring wells and open dug wells, 24% 
from pump/mixed wells, and 11% from rivers, lakes, natural ponds, and reservoirs (NCDD 2009) prone to contamination during the 
flooding and drought season. 
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 Infrastructure 

 Infrastructure conditions throughout Cambodia are very poor, which is reflected in the SNC’s Infrastructure Index (MOE 2010). A 
large proportion of existing critical infrastructure in Kampong Thom is vulnerable to current climate hazards.  

 About 61% of the road system in Kampong Thom is paved, which is higher than many other provinces in Cambodia; consequently, 
roads in Kampong Thom are less susceptible to damage and destruction from floods during each rainy season. However, the remaining 
unpaved laterite and earth roads are still vulnerable to damage and destruction during flooding and storms and to wind erosion during 
dry/drought seasons. 

 About 42% of families in Kampong Thom get their drinking water from a safe source and only 19% have access to potable water from 
the reticulation network (i.e. urban areas) (UNDP and MOE 2011, WFP/UNDP 2007). 

 NAPA (MOE 2006) assessment shows that wells can frequently be subjected to contamination during floods and droughts. During the 
2011 floods, national disaster assessments in Kampong Thom highlighted the immediate need for water purification, sanitation, and 
hygiene items in most affected districts (ACAPS 2011). 

 The capacity of the drainage network (with culverts spanning across 6.6 km) to control the flow of water, particularly storm water during 
high-rainfall years, remains vastly inadequate in Kampong Thom, one of the largest provinces in Cambodia (NCDD 2009). 

 The capacity of the sewerage network does not meet the needs of the province; sanitation facilities also remain extremely poor, with 
a person to latrine ratio of 21.47 (MOE and UNDP 2011a).  
About 53% of housing structures (built with thatched and zinc/fibro roofs) are vulnerable to damage by flooding and storms (NCDD 
2009). 

B Projected long-term future climate change risks and vulnerability 

B1. Projected long-term 
climate change trends 
and secondary climate 
hazards in Cambodia 
and Kampong Thom  

 No specific climate change projections have been made at the provincial level in Cambodia. However, projections made at the 
regional level for the Mekong Basin and at the national level in Cambodia can be extrapolated to project future climate risks in Kampong 
Thom.  

 The whole Mekong region is predicted to become warmer, with longer, extended dry seasons; shorter, delayed wet seasons; and 
more episodal precipitation (i.e., fewer but stronger rainfall events) (Eastham et al. 2008; Keskinen et al. 2009).  

 Cambodia’s temperature has been rising steadily over the past 50 years (see Error! Reference source not found.). Further 
temperature increases are expected over this century, with more rapid increases expected after 2030; variations in temperature 
increase are expected across Cambodia (MOE 2010).  

 The mean annual rainfall in Cambodia is expected to increase between 3% and 35% by 2100. Increases in rainfall are 
predominantly projected in the central plains that span from the southeast to the northwest, where rainfall has historically been 
below national average. These areas are predicted to be more vulnerable to floods and droughts (MOE 2002).  

 Under the high-emission scenario (SRESA2), wet season rainfall is expected to decrease in 2025 and increase again in 2050 and 2080; 
under the low-emission scenario (SRESB1), the opposite is expected to occur (MOE 2010).  

 Eastham et al. (2009) predict that, for the Tonle Sap catchment (including Kampong Thom), dry season precipitation and run-off will 
decrease, causing greater water stress over the season. Likewise, precipitation and run-off will increase in the wet season, with a high 
probability of increased flooding. Seasonal fluctuation in the Tonle Sap Lake area will increase: the minimum area of the Tonle Sap 
Lake will contain areas of flooded forest that are permanently submerged and possibly destroyed, thereby reducing fish habitat (which has 
been not quantified); the maximum area will also increase, potentially causing negative impacts on agricultural land, housing, and 
infrastructure.  

 Keskinen et al. (2009) also predict increases in annual and wet-season precipitation, run-off, and discharge in the first half of the 21st 
century, with a longer and wetter annual flood pulse, higher water levels, and more extensive flood inundation in the Tonle Sap and 
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Cambodian floodplains.  

B2. Vulnerability of 
systems to long-term 
climate change 

The vulnerability of systems to long-term climate change depends on their exposure and sensitivity to climate hazards, as well as their ability 
to adapt. These factors depend not only on expected long-term climate change trends and their resulting secondary climate hazards, but 
also on how the country and province will evolve demographically (in terms of density and distribution of population), economically (in terms 
of type, distribution, and density of productive activities), and socio-institutionally (in terms of social and institutional structures and 
processes).  
The vulnerability of Kampong Thom province to long-term climate change will be influenced by the following factors:  
 Kampong Thom has a slow rate of population growth (1.03%) in comparison to the 2008 national average of 1.52% (NIS 2008). As well, 

the province observes increased rates of out-migration to Phnom Penh and Thailand as people seek better employment opportunities 
and compensation. Decreases in population along with increases in household income serve to decrease vulnerability; 

 Intensification of rice production (mainly in the western parts of the province along the Tonle Sap Lake – Stueng Saen, Stoung, and Baray 
districts) and intensification of industrial cash crops (in Sandan and Prasat Sambour) implies continued reliance on agriculture and 
increased use of agro-chemicals that degrade soil and water quality. Rapid land-use change (forest clearance), environmental degradation, 
and more frequent incidences of floods and storms will serve to increase vulnerability and decrease resilience in the province;  

 Intensification of dry-season irrigated rice is expected in the western parts of the province near the Tonle Sap Lake. The methods in 
which these irrigation facilities are designed, operated, and managed (in terms of their access and distribution) can increase or 
decrease the vulnerability of the population;  

 The low-lying, flat topography of the province makes identification and establishment of safe havens difficult, with greater exposure and 
vulnerability to more frequent and intense flooding events; and 

 Development of water resources for electricity generation and irrigation upstream of the Tonle Sap Basin and the Mekong River Basin 
(in China, Lao PDR, and Cambodia) will contribute to the degradation of the catchment and the natural resources in areas adjacent to 
the Tonle Sap Lake in Kampong Thom. Reduced productivity of ecosystem components critical for livelihoods – fisheries, flooded 
forests, and wetlands – will increase the vulnerability of the densely populated eastern parts of the province. 

B3. Vulnerability of 
target sectors to future 
climate change 

Agriculture 

 The impacts of climate change to the agricultural sector in Kampong Thom – and in Cambodia as a whole – are especially significant 
due to the sector’s importance for rural livelihoods. 

 Several studies have predicted the impacts of future climate change on agriculture:  
o Eastham et al. (2008) predict that total future basin productivity in the Mekong Basin is likely to increase from 42.9 million 

tons (following historical productivity rates from 1951 to 2000) to 44.5 million tons under the projected 2030 climate – an increase of 
3.6%. Under wet and median future climate scenarios for 2030, productivity of rice in the Tonle Sap catchment (which 
includes Kampong Thom) is expected to increase slightly from historical productivity measures; 

o The INC to the UNFCCC (MOE 2002) predicted that rice production in Kampong Thom and Kampong Cham (adjacent to 
Kampong Thom) is expected to increase under future climate in 2025, 2050 and 2100. Analysis of yield anomaly of rice 
productivity (i.e., the difference between observed and estimated data) for these provinces suggests that, under elevated CO2 
emission rate projections, yields of wet-season (mostly rain-fed) rice may increase (0.1 or 0.2 tonne/ha in 2050 or 2100) compared 
to those of dry-season rice (MOE 2001). Wet-season rice production under the projected climate change trends would become 
more variable than at present (MOE 2002). These scenarios only consider projected climate change for different increases in CO2 
emission rates and do not take into account other variables that influence crop growth and development. Despite the uncertainty, as 
a major rice growing province located in similar geographical/ecological region, these predictions may be potentially applicable to 
Kampong Thom as well; and 
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o Analysis of changes in soil water content under future climate change (MOE 2010) reveals that provinces to the east of the Tonle 
Sap (including Kampong Thom) will observe prolonged growing seasons (from 5 to 7 months) as a result of increased rainfall 
and flooding. This may potentially improve agricultural productivity in the province.  

 Despite the prolonged growing seasons predicted (MOE 2010), more intense rainfall and flooding may cause damage to crops. 
Rural farmers may not have adequate resources and capacity to cope with reduced harvests during heavy rainfall years. 

 Eastham et al. (2008) predict that food scarcity will increase within the Tonle Sap catchment. Farmers in Kampong Thom will be 
particularly vulnerable to livelihood and food security impacts resulting from heavy rainfall and flood damage to agricultural lands, 
housing, and infrastructure unless climate-proof and flood-protection infrastructure is constructed in the province.  

 Districts adjacent to the Tonle Sap Lake and River plan to intensify rice cultivation over the next 30 years, developing small- to medium-
scale water impounds (1-3 ha) to supply water for irrigation. These plans are expected to cause numerous concerns with regards to  the 
blockage of fish, agricultural inputs with further rice intensification, and the rise of pollutants in the Tonle Sap Lake and nearby water 
bodies and their effect on water quality and fisheries in the dry season.  

 Agro-industrial cash crop production is intensifying in central and northern parts of the province (Prasat Sambour and Sandan) and 
expanding at a rapid pace. Damage to protected forests from Typhoon Ketsana has been used as an excuse to clear land in these 
parts of the province, which makes these areas vulnerable to future disturbances through increased river flooding, storms, and 
degradation of soil quality.  

 Water Resources 

 Various studies have suggested that climate change will alter the water cycle and hydrology in the Mekong basin and tributary 
catchments (especially in the Tonle Sap catchment, which includes Kampong Thom), shifting the timing, duration, and intensity of 
rainfall patterns and affecting the quantity, availability, quality, and distribution of water resources (ICEM/MRC 2010, Keskinen 
et al. 2009, Bates et al. 2008, Eastham et al. 2008). 

 Temperature and annual precipitation are expected to increase with high probability of flooding. Increased flooding is expected to affect 
all parts of the Mekong basin, with greatest impacts felt in the downstream catchments of the Mekong River due to the cumulative impact of 
upstream run-off (Eastham et al. 2008). The Tonle Sap catchment (including most of Kampong Thom) is likely to be wetter and flooded 
for a longer period and to experience higher water levels and more extensive flood inundation (Keskinen et al 2009). 

 Construction of upstream hydropower dams along the mainstream Mekong River and its tributaries will also affect future water 
availability. Hydropower dams will regulate flow in the Mekong (reducing it during the wet season and increasing it during the dry 
season) (Lamberts 2008; Sarkkulla et al. 2009). Under various hydropower development scenarios (MRC 2010), dams are expected to 
help offset extreme fluctuations in river flows caused by the frequent floods and droughts predicted under climate change. However, 
regulation of Mekong River flows will have a significant impact on the annual flood pulse of the Tonle Sap River, with potentially 
disastrous impacts to the Tonle Sap Lake ecosystem and, therefore, the livelihoods that depend on it for agriculture and fisheries. 

 Impacts of climate change on water resources will affect livelihoods, primarily through changes to agricultural productivity (see section 
above) and fishery resources (which have not been quantified), which sustain over 90% of the rural population in Kampong Thom. 
However, the precise nature and levels of these impacts are uncertain and difficult to predict, as they depend not only on uncertain 
future climate conditions but also on uncertain future demographic and socioeconomic conditions. 

Infrastructure  

 Vulnerability of infrastructure to future climate risks has not been quantified in Cambodia (including Kampong Thom province), except 
for the coastal regions subjected to sea-level rise.  

 Roads in Kampong Thom are susceptible to flood throughout much of the rainy season. With a high likelihood of increased rainfall 
intensity causing stronger floods, it will be necessary to climate-proof the roads (i.e., to build them in such a way as to make them more 
resilient to extreme climate events) (PPCR 2011). 
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 Infrastructure in Kampong Thom will remain vulnerable to intensified flooding and drought risks unless climate-proofing is done, 
enhancing flood resilience of roads, sanitation, solid waste management, public markets, and other infrastructure. 

 Construction of flood-resilient infrastructure in a number of provinces (including Kampong Thom) is planned under the Strategic 
Program for Climate Resilience. Planned activities for reducing infrastructure vulnerability involve both soft and hard interventions; hard 
interventions include climate-proofing roads and drainage systems and improving riverbank flood-protection, water, and sanitation 
facilities under a concessional credit scheme (PPCR 2011). 
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A7.3 VULNERABILITY ASSESSMENT FOR PREY VENG PROVINCE  

A. Current climate hazards and system vulnerability 

A1. Current climate 
hazards 

 MOE (2010) found that Cambodia’s temperature has been rising steadily over the past 50 years (MOE 2010). Increases in annual 
temperatures have been observed in Prey Veng province as well (Provincial Consultations 2012). 

 The NAPA (MOE 2006) identified Prey Veng to be the province most vulnerable to floods and second-most vulnerable to drought in 
Cambodia, based on level of fatalities, property losses, and contaminated wells.  

 Based on historical flood and drought data, NCDM and WFP (2003) identified many parts of Prey Veng as high- and medium-priority areas 
for flood and drought interventions. 

 Farmers in the southeastern provinces (including Prey Veng) have observed a sharp decline in rainfall, floods, and flood durations since 
2000, while steady increases have been observed in heat, droughts, and drought durations over the past 20 years (UNDP 2012). 

 Districts in the eastern parts of the province, in the floodplains of the Mekong River (Peam Chor, Neak Lueng, Peam Ro, Prey Veng, 
Kampong Leav, Pur Rieng, Pea Reang, and Sithor Kandal) and Toch River (Ba Phnum, Preah Sdach, and parts of Kampong Trabaek), 
annually experience very severe floods (Provincial Consultations, 2012). 

 The NGO Forum (2012) found that the most serious drought events in Prey Veng occurred in the 2002 and 2004 rainy season (July and 
August), lasting until the end of October.  

 The most devastating floods occurred between 2000, 2001, and 2002. The floods in 2000 affected 79,000 ha and destroyed 48,000 ha of rice 
fields; 96 communes (116 villages and 71,804 families) were affected, with 70 fatalities due to drowning (Provincial Consultation, 2012).  

 Prey Veng also experienced the highest flood damages in Cambodia from the 2011 floods, which affected approximately 33% of the 
province’s population (40,615 households in eight districts and 86 communes), displaced over 40,000 people, inundated 76,627 ha, and 
destroyed 48,929 ha of rice fields (ACAPS 2011).  

 The duration of floods (in 2000 and 2011) was approximately one month (Provincial Consultations, 2012). 
 From 1996 to the present, longer dry seasons (six to seven months) and longer dry periods during the wet season have been observed. 

Droughts are mainly experienced by the Kampong Trabaek, Me Sang, Svay Antor districts. Me Sang District is recognized as the most 
vulnerable to droughts and storms (Provincial Consultation 2012). 

 Storms have occurred frequently in the last few years in Prey Veng. In 2012 alone, 212 houses were damaged across the province 
(Provincial Consultation 2012). 

 Saline intrusion from the Mekong Delta may be experienced up to Neak Lueng and beyond in the dry years (Provincial Consultation, 2012). 

A2. Current vulnerability 
of systems 

 Vulnerability of Prey Veng is increased by high ecological and human sensitivity to climate hazards.  
o Human sensitivity to climate hazards is relatively high due to high population density in the province: 194 persons/km2, nearly three 

times the national average (75 persons/km2).  
o Ecological sensitivity is relatively high because of the province’s location in the Mekong River flood plains : the western edges of the 

province are mainly mangrove/inundated forests and wetlands, while the rest of the province is flat rice land. The province’s ecology 
has been rapidly degrading as a result of increased loss of natural forests and wetlands (Provincial Consultation 2012). 

 Vulnerability of Prey Veng is reduced by relatively higher adaptive capacity compared to other parts of Cambodia: 
o Prey Veng has a 2010 HDI value (0.633) that is similar to the national average (0.638); and 
o The Socio-economic Index developed under the SNC (based on education, occupation, and source and access to drinking water) 

suggests that provinces in southern/southeastern Cambodia (including Prey Veng) have relatively higher adaptive capacity.  

 Vulnerability to current climate hazards are increased by several factors: 
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o Existence of inequality: When adjusted for inequality, HDI (2010) values are reduced by 18.7% (while the reduction in national 
average HDI due to inequality was 29.7% in 2010); 40% of households have less than 1 hectare of land, while 5% do not own any land 
(NCDD 2009); 

o Lack of economic diversification: Agriculture is the main occupation for 93% of households, with rice farming constituting the primary 
occupation of 92% of households (see Row A4 below);  

o Generally poor infrastructure conditions, including 1) housing structures and unpaved provincial roads prone to damage by 
flooding and storms; 2) a vastly inadequate drainage network to control runoff; 3) poor sanitation facilities; and 4) inadequate 
electricity supply (see Row A4 below); and 

o Limited capacities of national and provincial institutions to provide support to households affected by floods and droughts. 
Provincial consultations (2012) revealed that the PCDM is extremely limited in human and financial resources to provide disaster relief 
and recovery assistance and adaptation support to communities. 

 Given the levels of exposure to climate hazards (mainly floods and droughts), the ecological and human sensitivity, and the adaptive 
capacity, Prey Veng has been characterized between “vulnerable” to “extremely vulnerable” to current climate hazards (MOE 2010). 
However, the nature and level of vulnerability to current climate hazards varies significantly across the province’s districts and communes. 

A3. Vulnerability 
Mapping 

While Row A2 above characterizes the vulnerabilities of Prey Veng to current climate hazards from different angles and, largely, in qualitative 
terms, the level of vulnerability can be measured in quantitative terms using different indicators or different indices composed of those indicators. 
These indicators and indices make it possible to map levels of vulnerability; several vulnerability maps based on different vulnerability indices 
are shown below. These maps clearly indicate a significant variability in vulnerability levels across districts and communes in Prey Veng.  
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A4. Vulnerability of 
Target Sectors to 
Current Climate Hazards  

Agriculture 

 The agricultural sector in Cambodia has been identified as highly vulnerable to current climate variability and extremes. Historical data 
(from the past 20 years) indicate that variability in rice production in Cambodia is significantly correlated with climate variability (MOE 
2012): about 62% of production losses were due to flooding and 36% due to drought, with only 2% due to pests and diseases. 

 Prey Veng is the largest rice-producing province in Cambodia, contributing approximately 14% to national production (MAFF, 2009).  
 In Prey Veng, 77.5% of rice-cultivated area is composed of wet-season rice, while dry-season (i.e., irrigated) rice accounts for 22.5%. 

During the wet-season, 87% of the cultivated area is rain-fed rice that is entirely dependent on seasonal climate, while 13% is irrigated. 
Therefore, onset and duration of the wet and dry seasons are immensely important for agricultural production and livelihood security in 
Prey Veng. 

 The lack of economic diversification into sectors other than agriculture (and rice production in particular) and limited reliable 
alternative livelihoods increase vulnerability in Prey Veng. Approximately 92% of households in the province depend on rice production 
as their primary source of income. With the exception of Peam Ro and Svay Antor, all districts in the province are over 90% dependent on 
agriculture. 

 A study by the NGO Forum (2012) revealed that drought is perceived to be the most serious disaster in Prey Veng, as it destroys rice 
crops and affects livelihoods. Drought events over the last decade (in 2004 and 2005 in particular) have been very intense, causing 
significant damage to home gardens, rice fields, and domestic animals; pest and disease infestations (on rice fields); and serious food 
shortages.  

 Among the recent floods in the province, those from 2000 and 2011 most severely impacted farmers’ livelihoods, decreasing rice 

production, damaging home gardens, and killing livestock and other domestic animals.  
 The PCDM has reported that over 100,000 ha of cultivated land were damaged by the floods of 2000 and 2001. 79,000 ha of rice lands 

were affected and 48,000 ha were destroyed (Provincial Consultation 2012).  
 The floods of 2011 also had a severe impact on Prey Veng, affecting approximately 33% of the province’s population (mainly fa rming and 

landless households), inundating 76,627 ha of rice fields, and destroying 48,929 ha (ACAPS 2011).  
 During the floods of 2000 and 2011, most districts experienced destruction of irrigation infrastructure (Provincial Consultation 2012). 
 Provinces that flood annually observe fewer damages to crops, as people adapt their cropping calendars. However, even though the start 

of the flood season has been predictable in recent years, slower flood recession has been observed due to downstream flow regulation in 
Viet Nam (Provincial Consultation 2012).  

 Due to irregularities in rainfall, the floating rice culture has disappeared (Provincial Consultation 2012). 

Water Resources 

 Cambodia‘s hydrological system and water resources are primarily dependent on the monsoon. Variations in the timing of the monsoon, 
along with levels and patterns of rainfall, significantly impact the hydrological regime, affecting the availability and stability of water 
resources that are critical for largely agriculture-dependent livelihoods (ICEM 2010). 

 As a province located in the floodplains of the Mekong River, water availability in Prey Veng is strongly influenced by significant 
interannual variability in rainfall (resulting from variations in the timing and strength of the monsoon). This variability determines the 
extent of flood inundation and submergence. 

 Prey Veng has suffered from both severe flooding (from 2000 to 2002 and in 2011) and droughts (from 2004 to 2005), with resulting 
impacts on the agricultural sector. 



Appendix A7 A7-27 Hatfield 
Vulnerability Assessment for the Target Provinces 

 Irrigated, dry-season rice production is higher in Prey Veng than in other rice-producing provinces in Cambodia, constituting 22.5% of 
total rice production. 21% of households have access to dry-season irrigated water, making the agricultural sector less vulnerable to 
variations in rainfall, river discharge, and water availability. 

 Prey Veng has significant inland (riverine and floodplain) and rice-field fisheries that are highly dependent on Mekong River discharges 
and floodplain inundation during the wet season. Fishery losses have been observed from deforestation around natural waterbodies 
(Provincial Consultation 2012). 

 Evidence suggests that availability and quality of water resources in Prey Veng is heavily influenced by variability in interannual rainfall 
(which, in turn, stems from variability in interannual monsoon patterns); likewise, most important livelihood sectors (agriculture and 
fisheries) remain highly vulnerable to changes in water resources. 

 In Prey Veng, approximately 89.8% of the population has access to clean, safe drinking water – well above the national average of 
57.7% (UNDP and MOE 2011). 87% of households draw water from pump or mixed wells, while 11% draw water from unsafe sources 
such as ring wells, open dug wells, rivers, lakes, natural ponds, and reservoirs (NCDD 2009) prone to contamination during flooding and 
drought season. 

Infrastructure 

 Infrastructure conditions throughout Cambodia are very poor, which is reflected in the SNC’s Infrastructure Index (MOE 2010). A large 
proportion of existing critical infrastructure in Prey Veng is vulnerable to current climate hazards. 

 The floods of 2011 caused serious damages to infrastructure, including schools, houses, and the road network (PV provincial consultation 
2012).  

 Only about 27.9% of the road system in Prey Veng is paved. Roads in Prey Veng are susceptible to flooding each rainy season. Large 
proportions of laterite and unconstructed earth roads are vulnerable to damage and destruction during flooding and storms and to wind 
erosion during dry/drought seasons  

 Compared to other provinces in Cambodia, a large proportion of the households in Prey Veng (64%) have access to clean, safe 
drinking water (Provincial Consultation 2012). However, as indicated by the NAPA (MOE 2006) assessment, wells can frequently be 
subjected to contamination during floods and droughts.  

 The capacity of the drainage network (with culverts spanning across 15.5 km) remains vastly inadequate to control the flow of water 
(NCDD 2009), particularly storm-water flow during high rainfall years. 

 While the sewerage network has been expanded in recent years, the capacity does not meet the needs of the province; sanitation 
facilities also remain extremely poor, with a person to latrine ratio of 34.95 (MOE and UNDP 2011a).  

 About 62% of housing structures (built with thatched and zinc/fibro roofs) are vulnerable to damage by flooding and storms (NCDD 
2009). 
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B. Projected long-term future climate change risks and vulnerability 

B1. Projected long-term 
climate change trends 
and secondary climate 
hazards in Cambodia 
and Prey Veng  

 No specific climate change projections have been made at the provincial level in Cambodia. However, projections made at the regional 
level for the Mekong Basin and at the national level in Cambodia can be extrapolated to project future climate risks in Prey Veng.  

 The whole Mekong region is predicted to become warmer, with longer, extended dry seasons; shorter, delayed wet seasons; and 
more episodal precipitation (i.e., fewer but stronger rainfall events) (Eastham et al. 2008; Keskinen et al. 2009).  

 Cambodia’s temperature has been rising steadily over the past 50 years (see Error! Reference source not found.). Further 
temperature increases are expected over this century, with more rapid increases expected after 2030; variations in temperature 
increase are expected across Cambodia (MOE 2010).  

 The mean annual rainfall in Cambodia is expected to increase between 3% and 35% by 2100. Increases in rainfall are predominantly 
projected in the central plains that span from the southeast to the northwest, where rainfall has historically been below national average. 
These areas are predicted to be more vulnerable to floods and droughts (MOE 2002).  

 Under the high-emission scenario (SRESA2), wet season rainfall is expected to decrease in 2025 and increase again in 2050 and 2080; 
under the low-emission scenario (SRESB1), the opposite is expected to occur (MOE 2010).  

 Eastham et al. (2009) predict that – for southeastern Cambodia (including Prey Veng) – temperature, evaporation rates, annual 
precipitation, and run-off will increase during the wet season. These variations create a high probability of increased flooding into 
more flooded areas. Likewise, dry season precipitation and run-off will decrease, causing greater probability of dry spells.  

B2. Vulnerability of 
systems to long-term 
climate change 

The vulnerability of systems to long-term climate change depends on their exposure and sensitivity to climate hazards, as well as their ability to 
adapt. These factors depend not only on expected long-term climate change trends and their resulting secondary climate hazards, but also on 
how the country and province will evolve demographically (in terms of density and distribution of population), economically (in terms of type, 
distribution, and density of productive activities), and socio-institutionally (in terms of social and institutional structures and processes).  
The vulnerability of Prey Veng to long-term climate change will be influenced by the following factors:  
 Prey Veng has one of the lowest population growth rates in the country (0.01%) (NIS, 2008); out-migration in the province is greater than 

in-migration, as more people move to Thailand and other urban centres seeking better pay. In part, adoption of new labour-saving 
technologies and increased mechanization in agriculture drive this migration. Decrease in population and further diversification of the 
economy will serve to decrease vulnerability;  

 However, Neak Loeung is the site of future industrial and trade intensification in the province and, consequently, the area is likely to 
experience high economic expansion and population concentration. The district will undergo rapid infrastructure development, including 
connection to the ASEAN Highway to Viet Nam. Further expansion and intensification of economic activity (i.e., rice production, 
infrastructure investment, and urbanization) is also expected in Prey Veng provincial town and Svay Antor district along the National 
Road. While the concentration of population and economic activities will increase the vulnerability of this area, economic growth,  
diversification, and infrastructure development will enhance adaptive capacity and reduce vulnerability; 

 With an increase in industrial, urban centres, tourism is expected to increase, enabling the diversification of livelihoods and, therefore, 
reducing vulnerability; 

 Rapid land-use change (i.e., deforestation and clearing of protected forests for conversion into farmlands) serves to degrade the quality of 
the soil and the environment (e.g., Kamchay Mear district), which will increase the vulnerability of farmers in the absence of sustainable 
farming and land management practices. Forest clearance also contributes to siltation, storage loss, and increased evaporation in 
irrigation reservoirs (e.g., Bang Sme Natural Reservoir, which provides irrigation for 6,500 ha of rice fields); these changes increase the 
vulnerability of farming communities; and 
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 Development of water resources for electricity generation and irrigation purposes upstream in the Mekong River (in China, Lao PDR, and 

Cambodia) will contribute to reduced fisheries and other aquatic resources in Prey Veng’s section. Reducing productivity of ecosystem 
components critical for livelihoods, such as fisheries, flooded forests, and wetlands, increases the vulnerability of densely populated 
western parts of the province. 

B3. Vulnerability of 
target sectors to future 
climate change 

Agriculture 

 The impacts of climate change to the agricultural sector in Prey Veng – and in Cambodia as a whole – are especially significant due to the 
sector’s importance for rural livelihoods. 

 Several studies have predicted the impacts of future climate change on agriculture:  
o Eastham et al. (2008) predict that total future basin productivity (including Prey Veng) is likely to increase from 42.9 million tons 

(following historical productivity rates from 1951 to 2000) to 44.5 million tons under the projected 2030 climate – an increase of 3.6%. 
However, significant productivity increases are not predicted in Phnom Penh and border catchments (southeastern Cambodia, including 
Prey Veng); 

o Rice production in Prey Veng is expected to increase under future climate in 2025, 2050 and 2100. Analysis of yield anomaly of 
rice productivity (i.e., the difference between observed and estimated data) for Prey Veng suggests that, under elevated CO2 
emission rate projections, yields of wet-season (mostly rain-fed) rice may increase (0.1 or 0.2 tonne/ha in 2050 or 2100) compared to 
those of dry-season rice (MOE 2001). Wet-season rice production under the projected climate change trends would become more 
variable than at present (MOE 2002). These scenarios only consider projected climate change for different increases in CO2 emission 
rates and do not take into account other variables that influence crop growth and development; and 

o Analysis of changes in soil water content under future climate change (MOE 2010) reveals that southeastern provinces (including 
Prey Veng) will be exposed to high drought risk due to higher temperature, higher evaporation rates, and extended dry seasons. 
Growing seasons in these areas may be reduced from five months to 2-3 months, affecting agricultural production in the province. 

 In addition to increased drought risk (due to shorter wet seasons and longer dry seasons), more intense rainfall may cause damage to 
crops. Rural farmers may not have adequate resources and capacity to cope with reduced harvests during drought and heavy rainfall 
years. 

 Farmers in Prey Veng will be particularly vulnerable to livelihood and food security impacts resulting from reduced growing seasons 
and agricultural productivity.  

 Population increase is expected to worsen food scarcity (Eastham et al. 2008).  

Water Resources 

 Various studies have suggested that climate change will alter the water cycle and hydrology in the Mekong basin and tributary 
catchments (including the Prey Veng), shifting the timing, duration, and intensity of rainfall patterns and affecting the quantity, 
availability, quality, and distribution of water resources (ICEM/MRC 2010, Keskinen et al. 2009, Bates et al. 2008, Eastham et al. 
2008). 

 Temperature and annual precipitation are expected to increase with high probability of flooding. Increased flooding is expected to affect all 
parts of the Mekong basin, with greatest impacts felt in the downstream catchments of the Mekong River due to the cumulative impact of 
upstream run-off (Eastham et al. 2008). Cambodian floodplains (including Prey Veng) are likely to be wetter and flooded for a longer 
period and to experience higher water levels and more extensive flood inundation (Keskinen et al 2009). 
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 Increased water stress and drought risk (due to higher temperatures and evaporation rates) is also expected throughout the western, 
southern, and southeastern parts of Cambodia (including Prey Veng province), causing a significant reduction in growing seasons and 
agricultural production.  

 Construction of upstream hydropower dams along the mainstream Mekong River and its tributaries will also affect future water 
availability. Hydropower dams will regulate river flow (reducing it during the wet season and increasing it during the dry season) (Lamberts 
2008; Sarkkulla et al. 2009). Under various hydropower development scenarios (MRC 2010), dams are expected to help offset extreme 
fluctuations in river flows caused by the frequent floods and droughts predicted under climate change.  

 Impacts of climate change on water resources will affect livelihoods, primarily through changes to agricultural productivity (see section 
above) and fishery resources (which have not been quantified), which sustain over 90% of the rural population in Prey Veng. However, the 
precise nature and levels of these impacts are uncertain and difficult to predict, as they depend not only on uncertain future climate 
conditions but also on uncertain future demographic and socioeconomic conditions. 

Infrastructure  

 Vulnerability of infrastructure to future climate risks has not been quantified in Cambodia (including Prey Veng province), except for the 
coastal regions subjected to sea-level rise.  

 Roads in Prey Veng are susceptible to flood throughout much of the rainy season. With a high likelihood of increased rainfall intensity 
causing stronger floods, it will be necessary to climate-proof the roads (i.e., to build them in such a way as to make them more resilient to 
extreme climate events) (PPCR 2011). 

 Infrastructure in Prey Veng will remain vulnerable to intensified flooding and drought risks unless climate-proofing is done, enhancing 
flood resilience of roads, sanitation, solid waste management, public markets, and other infrastructure. 

 Climate-proofing of roads in Prey Veng (which involves elevating them in major flooding areas and changing their sub-grade materials to 
withstand higher moisture content) is planned under the Strategic Program for Climate Resilience, which may reduce vulnerability of 
infrastructure. 
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A7.4 VULNERABILITY ASSESSMENT FOR STUNG TRENG PROVINCE  

A. Current climate hazards and system vulnerability 

A1. Current climate 
hazards 

 MOE (2010) found that Cambodia’s temperature has been rising steadily over the past 50 years.  
 NAPA assessments (MOE 2006) have identified Stung Treng as less vulnerable to floods and droughts than other provinces of Cambodia 

(based on level of fatalities, property losses, and contaminated wells). Based on historical flood data, rice dependency, and rice areas 
destroyed, NCDM and WFP (2003) only identify Stung Treng as a third-priority area for flood intervention. 

 Other studies (MWBP 2005; IOM 2010), however, indicate that floods and droughts are frequent occurrences in Stung Treng and that 
residents have been experiencing changing weather patterns.  

 Stung Treng’s current exposure to natural hazards is primarily attributed to its geographic location at the convergence point of the Mekong 
River and three of its largest tributaries (the Sekong, Sre Pok, and Sesan rivers). This hydrological system, combined with rapidly shifting 
land-use patterns (within the province and in neighbouring countries Lao PDR and Viet Nam) leave communities in Stung Treng exposed to 
increased risk of flooding and drought. 

 IOM (2010) notes that villages in Stung Treng experience three types of floods: 1) slow onset floods caused by rainfall from surrounding 
catchments during the rainy season, 2) floods caused by the release of water from hydropower dams located upstream, and 3) flash floods 
caused by heavy rains in the uplands that cause the Mekong River and its tributaries to overflow. Villages along the Sesan and Sre Pok 
rivers were found to be most vulnerable to floods and they have reported a higher frequency and intensity of seasonal and flash flooding 
over the last 10 years. Seasonal floods last between seven and 20 days, while flash floods last for a maximum of three days. 

 Villages along the Sesan River remain the most prone to flooding. During heavy rainfall years, the Sesan River overflows into the Sre Pok, 
flooding nearby communes (e.g., Kbal Romeas Commune) and causing the water level to rise in the Sekong River (IOM 2010).  

 Major floods occurred in Stung Treng in the following years: 1975, 1978, 1979, 1984, 1989, 1993, 1997, 1998, 1999, 2000, and 2009. The 
floods of 1997, 2000, and 2009 caused the most serious damage (IOM 2010).  

 In 2011, floods also caused significant damages to 21 communes across the five districts of Stung Treng. They affected 12,621 people 
(11.3% of the population) and over 3,000 households (ACAPS 2011). Those along river banks and islands of the Mekong River were most 
affected.  

 Storms are not a frequent annual occurrence in Stung Treng; however, the province’s hilly location within the Mekong discharge makes it 
vulnerable to floods caused by extremely strong winds. Typhoon Ketsana, which occurred in late September/early October 2009, 
caused severe damages to livelihoods, agriculture, and infrastructure in Stung Treng, with an estimated 88 affected villages in 27 
communes along the Mekong, Sekong, Sesan, and Sre Pok rivers and their tributaries (PCDM 2009). Flood corridors stretched 1 to 2 km on 
either side of the rivers. Recovery from the typhoon will require large amounts of resources and long-term support.  

 Increased deforestation in mountainous areas and along river banks also raises flooding frequency, as does the alteration of flow regimes 
by hydropower dams (which leads to flash floods). More frequent floods have been reported since the Yali Falls Hydropower Dam was 
constructed in Viet Nam in 1996; villages along the Sesan and Sre Pok rivers now experience floods every year (IOM 2010).  

 Poor access to early warning and emergency preparedness information remains a primary factor contributing to high vulnerabili ty to floods. 
The PCDM in Stung Treng obtains flood/flow information from Rattanak Kiri Province and Lao PDR. Information on water releases from 
reservoirs travels from Viet Nam (through the VNMC) to the CNMC, to the MOWRAM, to local authorities, and, ultimately, to communities. 
This system is highly inefficient, causing warnings not to reach local authorities and villages in time. 
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 Historically, Stung Treng has not been prone to droughts. However, studies have shown that, in recent years, the province has started to 
experience both hydrological droughts and agricultural droughts (IOM 2010). The province experienced the most serious droughts in 1997, 
2002, and 2009, which caused devastating impacts to rice cultivation and vegetable production. In Sesan District, droughts have been more 
frequent, occurring every 1-3 years between 1992 and 2009 (IOM 2010).  

A2. Current vulnerability 
of systems  

 Vulnerability of Stung Treng is increased by high ecological and human sensitivity to climate hazards: 
o As a whole, the province has an extremely low population density of 10 persons/km2 (compared to the national average of 75 

persons/km2). However, approximately 90% of the population is concentrated in the provincial capital and along the Sekong, Sesan 
and Sre Pok rivers, where human sensitivity to hazards are high; 

o Ecological sensitivity in the province is high. The Mekong River flows through Stung Treng province from north to south through the 
town of Stung Treng, where it meets the Sekong River (which converges with the Sesan and Sre Pok rivers upstream). All of these 
rivers are upland rivers with deep pools, rapids, and inundated forests; these riverine features all serve as important fish refuges, 
feeding grounds, and spawning habitats during the rainy season, as well as fish migration routes. About 90% of the population in Stung 
Treng reside along the four rivers and depend on fishing for daily food and income generation (Vannaren 2002); and 

o The stretch of the Mekong River from the border of Lao PDR to Stung Treng town has been designated a Ramsar site for its varied and 
special hydrological and ecological characteristics and its diversity of wildlife. 

 Vulnerability of Stung Treng is also determined by its very low adaptive capacity compared to other parts of Cambodia: 
o Stung Treng has a 2010 HDI value (0.375) that is well below the national average (0.638) and the province performs poorly in income, 

education, and health; and 
o The Socio-economic Index developed under the SNC (based on education, occupation, and source and access to drinking water) 

suggests that the adaptive capacity in Stung Treng is extremely low and that conditions are uniform across the province.  
 Vulnerability to current climate hazards are increased by several factors:  

o Existence of inequality: When adjusted for inequality, HDI (2010) values are reduced by 36.8% (while the reduction in national 
average HDI due to inequality was 29.7% in 2010). Given the low population density in the province, over 75% of the population owns 
between 1-3 hectares of land; however, 12% of the population have less than one hectare of land and another 12% remain landless 
(NCDD 2009).  

o Lack of economic diversification: Agriculture is the main occupation for 84% of households, with rice farming constituting the primary 
occupation of 80% of households (see Row A4 below). The majority of the population in Stung Treng live along the four rivers and 
engage in fishing and fish trading (see Row A4 below). Greater than average economic diversification is observed in Stung Treng 
provincial town, which houses over 23% of the province’s population. Approximately 40% of the town’s population works in the service 
sector, with only 43% engaged in agriculture. In the remaining four districts of Stung Treng province, over 95% of the population works 
in agriculture; 

o Generally poor infrastructure conditions, including 1) housing structures and unpaved provincial roads prone to damage by 
flooding and storms; 2) a vastly inadequate drainage network to control runoff; 3) poor sanitation facilities; and 4) inadequate 
electricity supply (see Row A4 below); and 

o Following the SEDP I and II, many state development programmes have been introduced in Stung Treng, moving toward 
decentralization of state power. Decentralizing power aims to create new opportunities for political representation, to facilitate direct 
participation of the poor in local decision-making, to assist in developing coping strategies of the poor, and to channel local government 
resources to support them and to aid in diversification. Despite these positive political changes, local governments have been severely 
constrained due to the lack of adequate financial, technical, and human resources; and 
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o Limited capacities of national and provincial institutions to provide support to households affected by floods and droughts. 
Provincial consultations (2012) revealed that the PCDM is extremely limited in human and financial resources to provide disaster relief 
and recovery assistance and adaptation support to communities. 

 Considering the province’s sensitivity and adaptive capacity, Stung Treng has been characterized as “vulnerable” to current climate hazards 
(MOE 2010). However, this assessment underestimates the vulnerability of the province which remains exposed to a high risk of changing 
hydrological regimes (due to climate change and land-use change in the 3S catchment) and maintains a population with extremely low 
capacity to adapt to environmental change.  

A3. Vulnerability 
mapping 

While Row A2 above characterizes the vulnerabilities of Stung Treng to current climate hazards from different angles and, largely, in qualitative 
terms, the level of vulnerability can be measured in quantitative terms using different indicators or different indices composed of those indicators. 
These indicators and indices make it possible to map levels of vulnerability; several vulnerability maps based on different vulnerability indices 
are shown below. These maps clearly indicate a significant variability in vulnerability levels across districts and communes in Stung Treng.  
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A4. Vulnerability of 
Target Sectors to 
Current Climate Hazards  

Agriculture 

 The agricultural sector in Cambodia has been identified as highly vulnerable to current climate variability and extremes. Historical data 
(from the past 20 years) indicate that variability in rice production in Cambodia is significantly correlated with climate variability (MOE 
2012): about 62% of production losses were due to flooding and 36% due to drought, with only 2% due to pests and diseases. 

 Stung Treng is not one of the largest rice-producing provinces in Cambodia; however, rice production is still the primary source of 
livelihood income for 80% of the province’s population (NCDD 2009).  

 Agricultural production is concentrated along the four main rivers running through the province, which often flood during the raining season 
and as a result of upstream river regulation.  

 In Stung Treng, 100% of rice-cultivated area is composed of rain-fed wet-season rice (MAFF 2009). Therefore, onset and duration of the 
wet and dry seasons are immensely important for agricultural production and livelihood security in the province. 

 Over 90% of the population of Stung Treng live along the main rivers and engage in fishing/fish trading, which provides an important 
source of diet and livelihood income. The inland fish catch from commercial and industrial establishments in the province was 11,000 
tonnes (approximately 10% of the national catch) in 2008 (MAFF 2008).  

 The lack of economic diversification into sectors other than agriculture also increases vulnerability (see Row A2 above) and limited 
reliable alternative livelihoods. 

 Villagers in Stung Treng have reported that excessive rainfall and flooding have devastating effects on the cultivation of rice and other 
crops. The annual flood regime damages rice fields and rice banks, contributing to reduced harvests and rice production. In particular, the 
floods in 1996, 1998, 1999, 2000, 2009, and 2011 severely destroyed rice lands, threatening local livelihoods and food security (MWBP 
2005; IOM 2009). A survey of two villages along the Mekong River (Koh Chrim and Kreala Peas) indicated that an average of 30% of 
crops are lost during any flooding event; repeated losses can significantly impact the food security of households (MWBP 2005). 

 Rice production is also affected during droughts, as farmers depend entirely on seasonal rainfalls to produce rice for domestic 
consumption. The irrigation network is severely limited in the province, lacking basic infrastructure such as reservoirs and canals to 
transfer water from rivers to rice fields. Water pumps are only available in small numbers and are often owned by wealthier families for 
household consumption (IOM 2010).  

 Crops planted along river banks (e.g., tobacco, cucumber, pumpkin, cassava, and lemongrass) are generally washed away during floods, 
which diminishes food and supplemental income sources for villagers (IOM 2010). Droughts in 2000, 2003, 2005, 2007, and 2008 
reportedly affected the cash crops of tobacco, cashew nuts, cassava, and pineapple. 

 Droughts negatively impact livestock. Livestock losses from diseases caused by deteriorating water quality have been widely reported in 
Stung Treng. The number of animals dying from water-related diseases has risen in recent years (with the most critical years being 2002, 
2003, 2006, 2008, and 2009), particularly in communities along the Sesan and Sre Pok rivers (IOM 2010). Livestock ownership is crucial 
for agricultural production and for farmers’ income in Stung Treng (as well as the rest of Cambodia). Losses from diseases and exposure 
to hazards (floods and droughts) are a significant issue for vulnerability and livelihood security.  

Water Resources 

 Cambodia‘s hydrological system and water resources are primarily dependent on the monsoon. Variations in the timing of the monsoon, 
along with levels and patterns of rainfall, significantly impact the hydrological regime, affecting the availability and stability of water 
resources that are critical for largely agriculture-dependent livelihoods (ICEM 2010). 

 Stung Treng’s hydrology is shaped by the Mekong River (flowing from north to south) and the Sekong, Sesan, and Sre Pok rivers joining 
from the east. The flow of these major rivers into Stung Treng is significantly influenced by the interannual variability in rainfall (resulting 
from variations in the timing and strength of the monsoon) in upstream catchments in Lao PDR and Viet Nam; rainfall in these catchments 
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determines the water level and extent of flood inundation. As well, water regulation caused by upstream hydropower dams in Lao PDR and 
Viet Nam compounds with these seasonal rainfall patterns to increase the risk of exposure to hazards in Stung Treng.  

 Stung Treng has suffered from severe flooding over the past 20 years as well as frequent droughts and water shortages (1992 to 
2009), both of which have impacted the agricultural sector (Provincial Consultation 2012).  

 Rice production in Stung Treng is 100% reliant on wet-season rainfall, making the agricultural sector vulnerable to fluctuations in the 
onset and duration of seasonal rainfall, water levels in main rivers, and availability of water resources during the dry season. Irrigation 
infrastructure (reservoirs and canals) is severely underdeveloped in the province, with only a very small proportion of the population 
having access to water pumps.  

 As a province located in the upland portions of the Mekong River and the 3S River Basin, deep pools, rapids, and inundated forests 
provide important refuges, feeding grounds, and spawning habitats for fish during the rainy season. Therefore, riverine/inland fish provide 
an important source of daily food and income generation (Vannaren 2002). However, irregular hydrological patterns in tributary rivers 
resulting from upstream dam water releases are reported to cause serious ecological impacts, especially on fisheries. Villages along the 
Sesan River have reported a drop in the volume of fish caught due to deteriorating water quality and the sudden rise and fall of water 
levels during the flood season. Large fish species (e.g., Trie Krobei, Trie Kaeak, Trie Pra, and Trie Damrey) were reported to have almost 
disappeared (IOM 2010).  

 Despite the seeming abundance of freshwater resources in the province, a little over half of Stung Treng’s population (58.79%) has 
access to clean, safe drinking water (Provincial Consultation, 2012). 43% of households draw water from rivers, lakes, natural ponds, 
and reservoirs, while 9% draw from ring wells and open dug wells that are prone to contamination during flooding and drought seasons. 
Stung Treng town is the only district in the province with access to pipe water (29.4%). 

 Evidence suggests that availability and quality of water resources in Stung Treng are heavily influenced by variability in interannual rainfall 
(which, in turn, stems from variability in interannual monsoon patterns), by upstream water regulation of hydropower dams, and by 
increased deforestation and land-use change in upland areas. Consequently, most important livelihood sectors (such as agriculture and 
fisheries) along the main rivers remain highly vulnerable to changes in water resources.  

Infrastructure 

 Infrastructure conditions throughout Cambodia are very poor, which is reflected in the SNC’s Infrastructure Index (MOE 2010). A large 
proportion of existing critical infrastructure in Stung Treng is vulnerable to current climate hazards.  

 About 61% of the road system in Stung Treng is paved. However, the remaining unpaved laterite and earth roads are still vulnerable to 
damage and destruction during flooding and storms and to wind erosion during dry/drought seasons. 

 Various communes have reported that increased frequency of flooding has led to soil erosion and has affected community 
infrastructure such as roads and bridges. Villagers have also complained about the dangers of crossing damaged bridges during the 
rainy season.  

 Some communities along riverbanks have been forced to abandon houses and rice barns due to riverbank erosion caused by flash 
floods. Rice banks located in lowland areas have been washed away during extreme floods (IOM 2010). About 97% of housing structures 
are built with thatched and zinc/fibro roofs, which are highly vulnerable to damage, particularly by extreme storms (NCDD 2009). 

 The inaccessibility of villages during flood inundation increases their vulnerability to floods. Many villages in Stung Treng have reported 
that, when terrestrial streams overflow during seasonal rains, their accessibility is cut off. As a result, these villages receive little disaster 
assistance from government and NGOs. During Typhoon Ketsana in 2009, relief items distributed along National Road 78 in Stung Treng 
Municipality did not reach some communes (e.g., Ta Lat Commune) (IOM 2010).  
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 Slightly over half of the population of Stung Treng (58.79%) has access to clean, safe drinking water. NAPA (MOE 2006) assessment 
shows that wells can frequently be subjected to contamination during floods and droughts.  

 The capacity of the drainage network (with culverts spanning less than 1 km province-wide) to control the flow of water, particularly storm 
water during high-rainfall years, remains vastly inadequate in Stung Treng (NCDD 2009). 

 The capacity of the sewerage network does not meet the needs of the province; sanitation facilities also remain extremely poor, with a 
person to latrine ratio of 17.02 (MOE and UNDP 2011a).  

B. Projected long-term future climate change risks and vulnerability 

B1. Projected long-term 
climate change trends 
and secondary climate 
hazards in Cambodia 
and Stung Treng  

 No specific climate change projections have been made at the provincial level in Cambodia. However, projections made at the regional 
level for the Mekong Basin and at the national level in Cambodia can be extrapolated to project future climate risks in Stung Treng.  

 The whole Mekong region is predicted to become warmer, with longer, extended dry seasons; shorter, delayed wet seasons; and 
more episodal precipitation (i.e., fewer but stronger rainfall events) (Eastham et al. 2008; Keskinen et al. 2009).  

 Cambodia’s temperature has been rising steadily over the past 50 years (see Error! Reference source not found.). Further temperature 
increases are expected over this century, with more rapid increases expected after 2030; variations in temperature increase are 
expected across Cambodia (MOE 2010).  

 The mean annual rainfall in Cambodia is expected to increase between 3% and 35% by 2100. Increases in rainfall are predominantly 
projected in the central plains that span from the southeast to the northwest, where rainfall has historically been below national average. 
These areas are predicted to be more vulnerable to floods and droughts (MOE 2002).  

 Under the high-emission scenario (SRESA2), wet season rainfall is expected to decrease in 2025 and increase again in 2050 and 2080; 
under the low-emission scenario (SRESB1), the opposite is expected to occur (MOE 2010).  

 Eastham et al. (2009) predict that, for the Sesan catchment (which includes northeastern Cambodia and Stung Treng), temperatures, 
annual precipitation, and annual run-off will increase, creating potential for increased flooding (although this has not been quantified); 
likewise, dry season run-off will decrease. Agricultural productivity will increase, but food availability will decrease in the face of population 
growth and access demand.  

 Experience has shown that hydrology and water resources in Stung Treng are not only influenced by changes in climate, but also by 
upstream developments and land-use changes. Construction of hydropower dams in the Mekong, Sesan, Sekong and Sre Pok rivers in 
Lao PDR and Vietnam will affect river flow and fluctuation in water levels. Increased deforestation in upland areas will further contribute to 
increased erosion and run-off. 

B2. Vulnerability of 
systems to long-term 
climate change 

 The vulnerability of systems to long-term climate change depends on their exposure and sensitivity to climate hazards, as well as their ability 
to adapt. These factors depend not only on expected long-term climate change trends and their resulting secondary climate hazards, but also 
on how the country and province will evolve demographically (in terms of density and distribution of population), economically (in terms of 
type, distribution, and density of productive activities), and socio-institutionally (in terms of social and institutional structures and processes).  

The vulnerability of Stung Treng province to long-term climate change will be influenced by the following factors:  
 High population growth in the province (3.21%) as compared to the national average (1.52%) (NIS 2008) may serve to increase human 

sensitivity to climate-related events. 
 Stung Treng is part of the Development Triangle Master Plan (2004), which aims to expand trade and facilitate socioeconomic 

development among Viet Nam, Cambodia, and Lao PDR. The Master Plan involves a number of infrastructure development projects in 
Stung Treng: upgrading all main roads to facilitate industrial and agricultural development, developing a series of small- to medium-scale 
hydropower dams (5) on the Sesan, Sre Pok and Sekong rivers, instituting irrigation schemes, and increasing forest plantations. Unless 



 

Appendix A7 A7-40 Hatfield 
Vulnerability Assessment for the Target Provinces 

carefully implemented, these plans will adversely impact livelihoods, affecting fisheries, wildlife, agriculture, and settlements through 
changes in river flows and water quality that increase vulnerability. However, if properly carried out, the Master Plan stands to offer greater 
employment activities, increased diversification, and changes to traditional ways of life. 

 Construction of an upstream power reservoir (the Yali Falls Dam in Viet Nam) has adversely affected downstream communities living in 
Stung Treng, causing extreme water level fluctuations and flash floods. Construction of more hydropower dams that lack proper flow 
regulation and early warning systems will increase the vulnerability of communities living along riverbanks.  

 Decreasing rice production and increasing the share of agro-industrial cash crops, particularly along national roads, will help reduce 
vulnerability through greater diversification. However, rapid forest clearance and unsustainable land management practices will degrade 
environmental (soil and water) quality and reduce the area’s suitability for agriculture. 

 Although increased out-migration to Laos and Thailand has been observed, it has not provided significant support or household income to 
vulnerable families in Stung Treng.  

 Stung Treng’s proximity to Lao PDR and Viet Nam will enable easier access to electricity in the future, which will help diversify economies, 
accelerate industrial development, and thereby reduce vulnerability.  

 Increased water demand for municipal and industrial use is expected in the future. 

B3. Vulnerability of 
target sectors to future 
climate change 

Agriculture 

 The impacts of climate change to the agricultural sector in Stung Treng – and in Cambodia as a whole – are especially significant due to 
the sector’s importance for rural livelihoods. 

 Several studies have predicted the impacts of future climate change on agriculture in Stung Treng:  
o Eastham et al. (2008) predict that total future basin productivity is likely to increase from 42.9 million tons (following historical 

productivity rates from 1951 to 2000) to 44.5 million tons under the projected 2030 climate – an increase of 3.6%. Under wet and 
median future climate scenarios for 2030, productivity of rice in the Sesan catchment (which includes Stung Treng) is expected to 
increase slightly from historical productivity measures; 

o Analysis of changes in soil water content under future climate change (MOE 2010) reveals that provinces to the northeast of 
Cambodia (including Stung Treng) will observe prolonged growing seasons (from 5 to 7 months) as a result of increased rainfall 
and flooding. This may potentially improve agricultural productivity in the province. However, under the high-emission scenario, 
northeastern provinces are expected to experience shortened growing seasons (from 5 months to 3 months) under the 2080 climate; 
this scenario suggests that, after 2080, the province will be exposed to more drought risk. While this estimate implies that 
achievement of global emission reductions will benefit northeastern provinces in Cambodia, predictions under the 2080 climate should 
be used with caution, as the models are less certain.  

o Despite the prolonged growing seasons predicted (MOE 2010), more intense rainfall and flooding may cause damage to rice and 
other crops. Rural farmers may not have adequate resources and capacity to cope with reduced harvests and infrastructure damage 
(e.g., rice banks) during heavy rainfall years. 

Water Resources 

 Various studies have suggested that climate change will alter the water cycle and hydrology in the Mekong basin and tributary 
catchments (including the 3S catchment), shifting the timing, duration, and intensity of rainfall patterns and affecting the quantity, 
availability, quality, and distribution of water resources (ICEM/MRC 2010, Keskinen et al. 2009, Bates et al. 2008, Eastham et al. 
2008). 

 Temperature and annual precipitation are expected to increase with high probability of flooding. Increased flooding is expected to affect all 
parts of the Mekong basin, with greatest impacts felt in the downstream catchments of the Mekong River due to the cumulative impact of 
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upstream run-off (Eastham et al. 2008). Increased run-off from upstream catchments – as well as the Sesan, Sekong, and Sre Pok tributary 
rivers – are expected to affect the hydrology of the Stung Treng province.  

 Construction of upstream hydropower dams along the mainstream Mekong River and the Sesan, Sekong, and Sre Pok tributaries will 
also affect future water availability. Hydropower dams will regulate river flow (reducing it during the wet season and increasing it during the 
dry season) (Lamberts 2008; Sarkkulla et al. 2009). Under various hydropower development scenarios (MRC 2010), dams are expected to 
help offset extreme fluctuations in river flows caused by the frequent floods and droughts predicted under climate change. However, 
evidence to date suggests that upstream dams have resulted in extreme fluctuations in water levels (flash floods and sudden drops), 
causing various adverse impacts to agricultural communities living along the rivers.  

 Regulation of Mekong and tributary river flows will have a significant impact on important fish spawning habitats and fish migration 
routes in Stung Treng, with potentially disastrous impacts on fisheries-based livelihoods in the province (as 90% of the population of 
Stung Treng lives along the main rivers). However, the precise nature and level of impact is uncertain and difficult to predict, as it depends 
not only on uncertain climate conditions in the future, but also uncertain demographic and socioeconomic conditions. 

Infrastructure  

 Vulnerability of infrastructure to future climate risks has not been quantified in Cambodia (including Stung Treng province), except for the 
coastal regions subjected to sea-level rise.  

 Roads in Stung Treng are susceptible to flooding throughout much of the rainy season. With a high likelihood of increased rainfall intensity 
causing stronger floods, it will be necessary to climate-proof the roads (i.e., to build them in such a way as to make them more resilient to 
extreme climate events) (PPCR 2011). 

 Infrastructure in Stung Treng will remain vulnerable to intensified flooding and drought risks unless climate-proofing is done, enhancing 
flood resilience of roads, sanitation, solid waste management, public markets, and other infrastructure. 

 Climate-proofing of roads in Stung Treng (which involves elevating them in major flooding areas and changing their sub-grade materials to 
withstand higher moisture content) is planned under the Strategic Program for Climate Resilience, which may reduce vulnerability of 
infrastructure. 

 The agricultural sector will remain vulnerable to both flooding and drought in the absence of basic irrigation infrastructure (canals and 
reservoirs).  

 The absence of a good drainage network will continue to make the province vulnerable to impacts of flooding, as it will not be able to 
effectively control the flow of water from rice fields and residential areas, nor prevent damages to important community infrastructure.  
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A8.0 ADAPTATION ASSESSMENT FOR THE TARGET PROVINCES 

A8.1 Adaptation Assessment for Battambang Province 

A. Current Adaptation and Deficit  

A1.  Current Adaptation 
Practices  

A number of adaptation measures have been taken in Battambang in response to already-experienced climate variability and extremes. 
However, these measures remain vastly inadequate in addressing the increasing risks and rising challenges of climate change.  
 Agriculture: Farmers in some communes (e.g., Ek Phnom) have learned from changing rainfall patterns and climate extremes and have 

begun to adjust their seasonal cropping calendars, cultivating rice later in the rainy season (to avoid small drought windows). The floating 
rice culture has almost disappeared as farmers move toward receding rice. 

 Water Resources: River banks have been developed in the main provincial centre to protect from rising water levels in the Stung 
Sangkae River. As well, a mechanism has been created to coordinate disaster response from the national to the commune level. 
Protected areas (Prektoal) and buffer zones have been created to limit exploitation of ecologically sensitive areas. 

 Infrastructure: Design of roads has taken into account historical hydrometeorological information using 2000 flood-levels as a baseline; 
however, it has not considered future climate risks.  

A2.  Current Adaptation 
Deficit 

Adaptation responses in Battambang, as in other parts of Cambodia, are mainly undertaken in response to observed and current climate 
variability and extremes. The following contribute to a deficit in adaptation in Battambang:  
 A low level of adaptive capacity, a lack of resources (human, technical, and financial resources), and limited knowledge of current climate 

risks (as evaluated in detail under A2 and A4); and 
 A failure to anticipate and consider future climate change in planning within the agriculture, water resources, and infrastructure sectors.  

B. Adaptation needs/priorities/options to respond to current climate variability and projected future climate change risks 

B1.  Adaptation needs and 
options for systems 
(adaptation signatures) 

The rows below (B2 to B4) present suitable adaptation responses for Battambang based on needs and priorities within the short-, medium- 
and long-term, specifically for the agriculture, water resources, and infrastructure sectors. Adaptation responses are presented as adaptation 
signatures, which indicate adaptation measures that have different implementation timeframes. The adaptation signatures present the 
following types of responses:  
 No regret or low cost measures that are justified in the short-term by current climate conditions (i.e., addressing current climate variability 

and extremes, reducing the risk of disasters and vulnerability, etc.);  
 Building adaptive capacity of policy and institutions to better manage the sector with respect to current and future challenges of climate change;  
 Vulnerability assessment and monitoring to identify historical trends, future risks, and livelihood and food security implications under a 

changing climate;  
 Pilot actions to test promising responses that can be scaled up to the provincial/national level;  
 Sectoral protection measures to safeguard the sector against current climate conditions and future climate risks over the medium- to 

long-term; and 
 Addressing residual impacts by identifying long-term issues, including potentially high risks that require early proactive investigation 

even though there may be high uncertainty on specific options.  
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B2.  Adaptation Signature for 
Agriculture 
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As shown in the adaptation signature for the agricultural sector in Battambang, improving the hydrometeorological information system 
remains one of the most important no-regret adaptation priorities for the province in identifying past, current, and future climate trends. A 
variety of low-cost, no-regret measures – community-based agricultural improvement, alteration of seasonal cropping calendars, and 
development of micro-insurance schemes – also remain attractive in the immediate future, in addition to infrastructure investments to improve 
flood protection and drainage. Pilot actions such as introducing climate-resilient crops, alternating crops, and managing soil and water in a 
sustainable manner can be implemented in the short- to medium-term to test the suitability for larger-scale investment across the province. 
These measures need to be designed according to locally specific conditions, particularly with regards to flood and drought exposure. For 
example, the easternmost districts in Battambang located close to the Tonle Sap ecosystem may require introduction of more flood-resilient 
crops, seasonal crop rotation, and effective drainage systems; meanwhile, western and southern districts that are more vulnerable to drought 
may require sustainable soil and water management and drought-resilient crops. These measures are particularly important for northwestern 
districts of Battambang (Sampov Lun, Phnum Proek, Kamrieng, and Bavel), where deforestation and unsustainable agricultural practices 
have resulted in reduced soil fertility. In the medium- to long-term, it is important for the sector and province as a whole to resolve issues of 
land management, land access, and distribution; rehabilitation and expansion of irrigation infrastructure and related services; and expansion 
of agriculture to areas with a lower climate (change) risk. Institutional capacity building – in terms of further agricultural research, extension, 
and demonstration on improving rice productivity and diversifying cropping systems – will help adapt to both current variability and future 
change.  
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B3.  Adaptation Signature for 
Water Resources 
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The figure above presents the adaptation signature for the water resources sector in Battambang. For this sector, improving the 
hydrometeorological information system is one of the most important no-regret adaptation priorities in identifying past, current, and future 
climate trends and in providing weather forecasting and early warnings at the community/village level. In the short-term, a number of water 
infrastructure investments are necessary to reduce vulnerability to current disasters and climate risk, particularly in the flood-prone districts of 
Aek Phnum, Sangkae, Thma Koul, and Samlout. These investments include flood-protection works, drainage-system improvements, 
construction and rehabilitation of water pumps, and improvements in access to safe drinking water. As well, “soft interventions” such as the 
development of emergency response plans or the strengthening of policies to reduce deforestation (in order to reduce run-off) should also be 
undertaken. Institutional capacity building is also required in the short-term to improve management of water resources using principles of 
IWRM and to strengthen the coordination of various agencies with a stake in this sector. Pilot actions that can be implemented in the short- to 
medium-term include improving water storage systems (particularly during the dry season), improving irrigation, and diversifying water-related 
livelihoods (e.g., combining both aquaculture and capture fisheries).These pilot actions should also be designed and tested according to 
location-specific climate, topography, and ecological conditions, such as the location’s vulnerability to flood or drought. Protection of the water 
resources sector may require both hard and soft interventions in the long-term, such as establishing regulatory controls over buffer zones 
(particularly in the Tonle Sap Lake area) and provincial river systems (e.g., Stung Sangkae), strengthening land-use planning and 
development controls, constructing water gates and culverts, and artificially recharging aquifers. Over the long-term, potentially costly but 
proactive efforts to minimize future uncertain climate change risks should be investigated, including rehabilitation of degraded catchments 
and ecosystems, possible relocation, and diversification of livelihoods away from reliance on rice production.  
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B4.  Adaptation Signature for 
Infrastructure  
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As in the rest of Cambodia, the rural infrastructure in Battambang is very poor – a factor that contributes to climate change vulnerability (MOE 
2010) and, at the same time, inhibits socioeconomic development and wellbeing in the province. In this context, improving and upgrading key 
infrastructure – drainage networks (particularly in flood-prone areas), rural water-supply systems, rural electrification systems, and the rural 
road network – remains an immediate/short-term priority, not only for climate change adaptation but also for development and economic 
growth. These investments, however, entail relatively high economic costs. Continued risk assessment and identification of high-risk areas 
under both current and future climates will be important in reducing the vulnerability of infrastructure under changing conditions. In the short-
term, institutional capacity needs to move toward mainstreaming current and future climate risks in planning infrastructure, which does not 
occur in Cambodia under present environmental impact assessment regulations. Mainstreaming requires both greater technical knowledge 
and improved managerial capacity, as well as improved systems for inter-agency coordination in infrastructure development planning.  
Medium-term pilot actions will be beneficial, particularly in climate-proofing rural roads and in constructing flood-protection dykes, culverts, 
gates, and canals in flood-prone areas near the Tonle Sap Lake and tributary rivers (e.g., Stung Sangkae River). Rehabilitation of water 
pumps, pumping stations, and other infrastructure for water distribution management will be important in water-stressed, drought-prone, 
and/or mountainous districts (such as the western, northwestern, and southern districts of Battambang). Over the medium- to long-term, 
protection of the rural infrastructure sector will require adoption of building regulations and proper land-use planning and regulatory controls to 
discourage inappropriate forms of land development. In the long-term, potentially high-cost, proactive efforts to minimize future risks in the 
face of uncertainty should be investigated, including the relocation of people and the rehabilitation of degraded catchments and ecosystems. 

 

A8.2 Adaptation Assessment for Kampong Thom Province 

A. Current Adaptation and Deficit  

A1.  Current Adaptation 
Practices  

A number of adaptation measures have been taken in Kampong Thom in response to already-experienced climate variability and extremes. 
However, these measures remain vastly inadequate in addressing the increasing risks and rising challenges of climate change.  
 Agriculture: Farmers have begun to use System of Rice Intensification (SRI) methods. As well, farmers have adjusted crop calendars 

and rice varieties in response to changing rainfall patterns and climate extremes. The floating rice culture has disappeared and been 
replaced by receding rice toward the end of the wet season, with intensified irrigated rice production during the dry season near the Tonle 
Sap Lake. Farmers have also expanded agriculture into industrial cash crops, such as rubber and cassava, as well as traditional herbs 
for diversification. A microfinancing facility has been established, as have zones for agricultural production and development. 

 Water Resources: Farmer Water User Communities have been established and a mechanism has been created to coordinate disaster 
response from the national to the commune level. Water storage reservoirs and existing canals have been rehabilitated and land has 
been zoned for agricultural production and development. 

 Infrastructure: Design of main roads has taken into account historical hydrometeorological information (using the 2000 flood-level as the 
benchmark) and roads have been constructed at higher elevations and paved in some areas (e.g., Sandan); however, road design has 
not considered future climate risks.  

A2.  Current Adaptation 
Deficit 

Adaptation responses in Kampong Thom, as in other parts of Cambodia, are mainly undertaken in response to observed and current climate 
variability and extremes. The following contribute to a deficit in adaptation in Kampong Thom:  
 A low level of adaptive capacity, a lack of resources (human, technical, and financial resources), and limited knowledge of current climate 

risks (as evaluated in detail under A2 and A4);  
 A failure to anticipate and consider future climate change in planning within the agriculture, water resources, and infrastructure sectors; 
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and 
 Unsustainable land management practices that reduce the environmental quality and adaptive capacity of the population and increase 

the adaptation deficit in the future, in spite of agricultural diversification. 

B. Adaptation needs/priorities/options to respond (over time) to current climate variability and projected future climate change risks 

B1.  Adaptation needs and 
options for systems over 
time (adaptation 
signatures) 

The rows below (B2 to B4) present suitable adaptation responses for Kampong Thom based on needs and priorities within the short-, 
medium-, and long-term, specifically for the agriculture, water resources, and infrastructure sectors. Adaptation responses are presented as 
adaptation signatures, which indicate adaptation measures that have different implementation timeframes. The adaptation signatures present 
the following types of responses:  
 No regret or low cost measures that are justified in the short-term by current climate conditions (i.e., addressing current climate variability 

and extremes, reducing the risk of disasters and vulnerability, etc.);  
 Building adaptive capacity of policy and institutions to better manage the sector with respect to current and future challenges of climate change;  
 Vulnerability assessment and monitoring to identify historical trends, future risks, and livelihood and food security implications under a 

changing climate;  
 Pilot actions to test promising responses that can be scaled up to the provincial/national level;  
 Sectoral protection measures to safeguard the sector against current climate conditions and future climate risks over the medium- to 

long-term; and 
 Addressing residual impacts by identifying long-term issues, including potentially high risks that require early proactive investigation 

even though there may be high uncertainty on specific options. 
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B2.  Adaptation Signature for 
Agriculture 
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As shown in the adaptation signature for the agricultural sector in Kampong Thom, improving the hydrometeorological information system 
remains one of the most important no-regret adaptation priorities for the province in identifying past, current, and future climate trends. A 
variety of low-cost, no-regret measures – community-based agricultural improvement, alteration of seasonal cropping calendars, and 
development of micro-insurance schemes – also remain attractive in the immediate future, in addition to infrastructure investments to improve 
flood protection and drainage. Pilot actions such as introducing climate-resilient crops, alternating crops, and managing soil and water in a 
sustainable manner (particularly in areas of rice and industrial cash-crop intensification such as Baray, Stueng Saen, Sandan, and Prasat 
Sambour) can be implemented in the short- to medium-term to test the suitability for larger-scale investment across the province. These 
measures need to be designed according to locally specific conditions, particularly with regards to flood and drought exposure. Eastern 
districts of Kampong Thom (Sandan and Santuk) are vulnerable to storms and, therefore, may require conservation of protected forests; 
meanwhile, districts close to the Tonle Sap ecosystem may require more flood-resilient crops, seasonal crop rotation, and effective drainage 
systems. Sustainable land management and farming practices are particularly important for Sandan and Prasat Sambour, where increased 
deforestation could lead to reduced soil fertility and water quality. In the medium- to long-term, it is important for the sector and province as a 
whole – particularly along the Tonle Sap Lake – to resolve issues of land management, land access, and distribution; rehabilitation and 
expansion of irrigation infrastructure and related services; control of rapid land clearance for industrial cash-crop intensification; and 
expansion of agriculture to areas with a lower climate (change) risk. Institutional capacity building – in terms of further agricultural research, 
extension, and demonstration on improving rice productivity and diversifying cropping systems – will help adapt to both current variability and 
future change. 
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B3.  Adaptation Signature for 
Water Resources 
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For the water resources sector in Kampong Thom, improving the hydrometeorological information system is one of the most important no-
regret adaptation priorities in identifying past, current, and future climate trends and in providing weather forecasting and early warnings at 
the community/village level. In the immediate future, a number of water infrastructure investments can address current climate 
variability/extremes and reduce risk of disasters, particularly in flood-prone districts along the Stung Sen River: (i) flood-protection works; (ii) 
drainage-system improvements; and (iii) improvements in access to safe drinking water. As well, “soft interventions” such as the development 
of emergency response plans (particularly in the absence of suitable safe havens in low-lying areas) or the strengthening of policies to 
reduce deforestation (in order to reduce run-off) should also be undertaken. Institutional capacity building is also required in the short-term to 
improve management of water resources using principles of IWRM and to strengthen the coordination of various agencies with a stake in this 
sector. Pilot actions that can be implemented in the short- to medium-term include improving water storage systems (particularly during the 
dry season), improving irrigation, and diversifying water-related livelihoods (e.g., combining both aquaculture and capture fisheries).These 
pilot actions should also be designed and tested according to location-specific climate, topography, and ecological conditions, such as the 
location’s vulnerability to flood or drought. Protection of the water resources sector may require both hard and soft interventions in the long-
term, such as establishing regulatory controls over buffer zones (particularly in the Tonle Sap Lake and protected areas) and provincial river 
systems (e.g., Stung Sen River), strengthening land-use planning and development controls, protecting fish feeding and spawning habitats, 
and controlling the release of chemicals into rivers. Over the long-term, potentially costly but proactive efforts to minimize future uncertain 
climate change risks should be investigated, including rehabilitation of degraded catchments and ecosystems, possible relocation, and 
diversification of livelihoods away from reliance on rice production. 
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B4.  Adaptation Signature for 
Infrastructure  
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Rural infrastructure in Kampong Thom is very poor – a factor that contributes to climate change vulnerability (MOE 2010) and, at the same 
time, inhibits socioeconomic development and wellbeing in the province. In this context, improving and upgrading key infrastructure – 
drainage networks (particularly in flood-prone areas), rural water-supply systems, rural electrification systems, and the rural road network – 
remains an immediate/short-term priority, not only for climate change adaptation but also for development and economic growth. These 
investments, however, entail relatively high economic costs. Establishing areas for relocation remains an important issue for flat, low-lying 
areas of Kampong Thom where no suitable safe havens have been identified. As well, continued risk assessment and identification of high-
risk areas under both current and future climates will be important in reducing the vulnerability of infrastructure under changing conditions. In 
the short-term, institutional capacity needs to move toward mainstreaming current and future climate risks in planning infrastructure, which 
does not occur in Cambodia under present environmental impact assessment regulations. Mainstreaming requires both greater technical 
knowledge and improved managerial capacity, as well as improved systems for inter-agency coordination in infrastructure development 
planning.  Medium-term pilot actions will be beneficial, particularly in climate-proofing rural roads and in constructing flood-protection dykes, 
culverts, gates, and canals in flood-prone areas near the Tonle Sap Lake and tributary rivers (e.g., Stung Sen River). Construction of 
windbreak fences and maintenance of natural vegetation may be important for storm-prone eastern districts of Kampong Thom. Over the 
medium- to long-term, protection of the rural infrastructure sector will require adoption of building regulations and proper land-use planning 
and regulatory controls to discourage inappropriate forms of land development. In the long-term, potentially high-cost, proactive efforts to 
minimize future risks in the face of uncertainty should be investigated, including the relocation of people and the rehabilitation of degraded 
catchments and ecosystems. 

 

A8.3 Adaptation Assessment for Prey Veng Province 

A. Current Adaptation and Deficit  

A1.  Current Adaptation 
Practices  

A number of adaptation measures have been taken in Prey Veng in response to already-experienced climate variability and extremes. 
However, these measures remain vastly inadequate in addressing the increasing risks and rising challenges of climate change.  
 Agriculture: Farmers have begun to use System of Rice Intensification (SRI) methods, as intensification is a priority due to its high-

value, labour-conserving technologies. As well, farmers have adjusted crop calendars and rice varieties in response to changing rainfall 
patterns and climate extremes. The floating rice culture has disappeared and been replaced by receding rice toward the end of the wet 
season.  

 Water Resources: River banks have been developed in the main provincial centre to protect from rising water levels in adjacent 
wetlands. As well, a mechanism has been created to coordinate disaster response from the national to the commune level.  Water 
storage reservoirs and existing canals have been rehabilitated from damage caused during the Pol Pot regime. Also, the province has 
designated flooded forests and wetlands along the Mekong and Toch Rivers as protected areas. 

 Infrastructure: Design of main roads has taken into account historical hydrometeorological information (using the 2000 flood-level as a 
baseline) and roads have been constructed at higher elevations; however, road design has not considered future climate risks. 

A2.  Current Adaptation 
Deficit 

Adaptation responses in Prey Veng, as in other parts of Cambodia, are mainly undertaken in response to observed and current climate 
variability and extremes. The following issues affect the adaptation deficit in Prey Veng:  
 A low level of adaptive capacity, a lack of resources (human, technical, and financial resources), and limited knowledge of current climate 

risks (as evaluated in detail under A2 and A4); and 
 A failure to anticipate and consider future climate change in planning within the agriculture, water resources, and infrastructure sectors. 
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Rapid intensification and expansion of economic activities in multiple locations throughout the province has diversified the economy, 
improved infrastructure conditions, and urbanized the region, creating a potential to reduce adaptation deficits in the future.  

B.  Adaptation needs/priorities/options to respond to current climate risks and projected future climate change risks 

B1.  Adaptation needs and 
options for systems over 
time (adaptation 
signatures) 

The columns below (B2 to B4) present suitable adaptation responses for Prey Veng based on needs and priorities within the short-, medium- 
and long-term, specifically for the agriculture, water resources, and infrastructure sectors. Adaptation responses are presented as adaptation 
signatures, which indicate adaptation measures that have different implementation timeframes. The adaptation signatures present the 
following types of responses:  
 No regret or low cost measures that are justified in the short-term by current climate conditions (i.e., addressing current climate variability 

and extremes, reducing the risk of disasters and vulnerability, etc.);  
 Building adaptive capacity of policy and institutions to better manage the sector with respect to current and future challenges of climate change;  
 Vulnerability assessment and monitoring to identify historical trends, future risks, and livelihood and food security implications under a 

changing climate;  
 Pilot actions to test promising responses that can be scaled up to the provincial/national level;  
 Sectoral protection measures to safeguard the sector against current climate conditions and future climate risks over the medium- to 

long-term; and 
 Addressing residual impacts by identifying long-term issues, including potentially high risks that require early proactive investigation 

even though there may be high uncertainty on specific options. 
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B2.  Adaptation Signature for 
Agriculture 
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Similar to other provinces, improving the hydrometeorological information system remains one of the most important no-regrets adaptation 
priorities for Prey Veng, in order to identify past, current and future climate trends. A variety of low cost, no-regret measures such as 
community-based agricultural production improvements, alteration of seasonal cropping calendars and development of micro-insurance 
schemes also remain attractive important in the immediate future. This is in addition to infrastructure investments to improve flood protection 
and drainage. Pilot actions such as introducing climate resilient crops, using multi-cropping and rotational cropping systems, sustainable soil 
and water management can be implemented in the short-to-medium term, to test the suitability for larger-scale investment across the 
province. These measures need to be designed according to local-specific conditions, particularly with regards to flood and drought 
exposure. For example, western-most districts in Prey Veng (adjacent to the Mekong River) may require more flood-resilient crops and 
seasonal crop rotation, effective drainage systems; whereas eastern districts (which are more vulnerable to drought) may require sustainable 
soil and water management, and drought-resilient crops. In the medium-to-long term, it is important for the sector and province as a whole to 
resolve issues of land management, land access and distribution, as well as rehabilitation and expansion of irrigation infrastructure (canals, 
embankments, reservoirs) and related services. Institutional capacity building, in terms of further agricultural research, extension and 
demonstration on improving rice productivity and diversifying cropping systems will help the system adapt to both current variability and 
future change. 
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For the water resources sector in Prey Veng, improving the hydrometeorological information system is one of the most important no-regret 
adaptation priorities in identifying past, current, and future climate trends and in providing weather forecasting and early warnings at the 
community/village level. In the short-term, a number of water infrastructure investments are necessary to reduce current disaster risk, 
particularly in the flood-prone districts of Peam Chor, Peam Ro, Prey Veng, Kampong Leav, Phea Reang, and Sithor Kandal. These 
investments include flood-protection works, drainage-system improvements, construction and rehabilitation of water pumps, and 
improvements in access to safe drinking water. As well, “soft interventions” such as the development of emergency response plans 
(particularly in the absence of suitable safe havens in low-lying areas) or the strengthening of policies to reduce deforestation (in order to 
reduce run-off) should also be undertaken. Institutional capacity building is also required in the short-term to improve management of water 
resources using principles of IWRM and to strengthen the coordination of various agencies with a stake in this sector. Pilot actions that can 
be implemented in the short- to medium-term include improving water storage systems (particularly during the dry season), improving 
irrigation, and diversifying water-related livelihoods (e.g., combining both aquaculture and capture fisheries).These pilot actions should also 
be designed and tested according to location-specific climate, topography, and ecological conditions, such as the location’s vulnerability to 
flood or drought. Protection of the water resources sector may require both hard and soft interventions in the long-term, such as establishing 
regulatory controls over buffer zones (particularly in the wetlands of the Mekong River) and provincial river systems (e.g., Toch River), 
strengthening land-use planning and development controls, constructing water gates and culverts, and artificially recharging aquifers. Over 
the long-term, potentially costly but proactive efforts to minimize future uncertain climate change risks should be investigated, including 
rehabilitation of degraded catchments and ecosystems, possible relocation, and diversification of livelihoods away from reliance on rice 
production. 
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As in the rest of Cambodia, the rural infrastructure in Prey Veng is very poor – a factor that contributes to climate change vulnerability (MOE 
2010) and, at the same time, inhibits socioeconomic development and wellbeing in the province. In this context, improving and upgrading key 
infrastructure – drainage networks (particularly in flood-prone areas), rural water-supply and sanitation systems, rural electrification systems, 
and the rural road network – remains an immediate/short-term priority, not only for climate change adaptation but also for human 
development. These investments, however, entail relatively high economic costs. Continued risk assessment and identification of high-risk 
areas under both current and future climates will be important in reducing the vulnerability of infrastructure under changing conditions. In the 
short-term, institutional capacity needs to move toward mainstreaming current and future climate risks in planning infrastructure, which does 
not occur in Cambodia under present environmental impact assessment regulations. Mainstreaming requires both greater technical 
knowledge and improved managerial capacity, as well as improved systems for inter-agency coordination in infrastructure development 
planning.  Medium-term pilot actions will be beneficial, particularly in climate-proofing rural roads and in constructing flood-protection dykes, 
culverts, gates, and canals in flood-prone areas near the westernmost districts of the province. Rehabilitation of water pumps, pumping 
stations, and other infrastructure for water distribution management will be important in water-stressed, drought-prone eastern districts of 
Prey Veng. Over the medium- to long-term, protection of the rural infrastructure sector will require adoption of building regulations and proper 
land-use planning and regulatory controls to discourage inappropriate forms of land development. In the long-term, potentially high-cost, 
proactive efforts to minimize future risks in the face of uncertainty should be investigated, including the relocation of people and the 
rehabilitation of degraded catchments and ecosystems. 

 

A8.4 Adaptation Assessment for Stung Treng Province 

A.  Current Adaptation and Deficit  

A1.  Current Adaptation 
Practices  

A number of adaptation measures have been taken in Stung Treng in response to already-experienced climate variability and extremes. 
However, these measures remain vastly inadequate in addressing the increasing risks and rising challenges of climate change.  
 Agriculture: Rice production has reduced in favour of other high-value cash crops (e.g., onions, garlic, chilies, etc.); fisheries have been 

regulated, with promotion of small-scale, household fishing; and, farmers have adjusted their seasonal cropping calendars in response to 
changing rainfall patterns and climate extremes. 

 Water Resources: River banks have been developed in Stung Treng provincial town to protect from rising water levels in the Mekong 
and Sekong rivers. As well, the section of the Mekong River designated a Ramsar site has come under conservation and protection. A 
mechanism has been created to coordinate disaster response from the national to the commune level. Safe havens in schools and 
temples have been established, in order to provide disaster support during floods, and a small amount of irrigation infrastructure (about 
5%) has been rehabilitated. 

 Infrastructure: River banks have been developed in Stung Treng provincial town to protect from rising water levels of the Mekong and 
Sekong Rivers; and traditional methods of river bank protection (e.g., planting bamboo) have been used to prevent erosion and to 
mitigate impacts from flooding.  

A2.  Current Adaptation 
Deficit 

Adaptation responses in Stung Treng, as in other parts of Cambodia, are mainly undertaken in response to observed and current climate 
variability and extremes. The following issues affect the adaptation deficit in Stung Treng:  
 A low level of adaptive capacity, a lack of resources (human, technical, and financial resources), and limited knowledge of current climate 

risks (as evaluated in detail under A2 and A4); and 
 A failure to anticipate and consider future climate change in planning within the agriculture, water resources, and infrastructure sectors. 
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Stung Treng is undergoing rapid economic development due to its proximity to the neighbouring countries of Viet Nam and Lao PDR. This 
development affords the province regional trade opportunities that may improve its socioeconomic development conditions, which in turn may 
reduce the adaptation deficit.  

B.  Adaptation needs/priorities/options to respond (over time) to projected future climate change risks 

B1.  Adaptation needs and 
options for systems over 
time (adaptation 
signatures) 

The rows below (B2 to B4) present suitable adaptation responses for Stung Treng based on needs and priorities within the short-, medium-, 
and long-term, specifically for the agriculture, water resources, and infrastructure sectors. Adaptation responses are presented as adaptation 
signatures, which indicate adaptation measures that have different implementation timeframes. The adaptation signatures present the 
following types of responses:  
 No regret or low cost measures that are justified in the short-term by current climate conditions (i.e., addressing current climate variability 

and extremes, reducing the risk of disasters and vulnerability, etc.);  
 Building adaptive capacity of policy and institutions to better manage the sector with respect to current and future challenges of climate change;  
 Vulnerability assessment and monitoring to identify historical trends, future risks, and livelihood and food security implications under a 

changing climate;  
 Pilot actions to test promising responses that can be scaled up to the provincial/national level;  
 Sectoral protection measures to safeguard the sector against current climate conditions and future climate risks over the medium- to 

long-term; and 
 Addressing residual impacts by identifying long-term issues, including potentially high risks that require early proactive investigation 

even though there may be high uncertainty on specific options. 
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B2.  Adaptation Signature for 
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Adaptation to climate change of the agricultural sector in Stung Treng requires improving the hydrometeorological information system, one of 
the most important no-regret adaptation priorities for the province in identifying past, current, and future climate trends. A variety of low-cost, 
no-regret measures – community-based agricultural improvement, alteration of seasonal cropping calendars, development of micro-
insurance schemes, and facilitating transition from rice to other crops (which has already begun in the province) – also remain attractive in 
the immediate future, in addition to infrastructure investments to improve flood protection and drainage (which are largely absent in the 
province). Pilot actions such as introducing climate-resilient crops, alternating crops, and managing soil and water in a sustainable manner 
can be implemented in the short- to medium-term to test the suitability for larger-scale investment across the province. These measures need 
to be designed according to locally specific conditions, particularly with regards to flood and drought exposure. The eastern side of the 
province – along the flood plains of the Sekong, Sre Pok, and Sesan rivers – may require introduction of more flood-resilient crops, seasonal 
crop rotation, and effective irrigation and drainage systems. These controls are particularly important in areas of the province undergoing 
rapid intensification of agro-industrial cash crop production (e.g., along national roads), where deforestation and unsustainable agricultural 
practices have the potential to reduce both soil and water quality. In the medium- to long-term, it is important for the sector and province as a 
whole to improve land management practices and to control land clearance activities for agricultural intensification, as well as to rehabilitate 
and expand irrigation infrastructure in support of the growth of the agricultural sector. Institutional capacity building – in terms of further 
agricultural research, extension, and demonstration on improving rice, cash crop, and agro-industrial crop productivity – will help adapt to 
both current variability and future climate change.  
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B3.  Adaptation Signature for 
Water Resources 
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The figure above presents the adaptation signature for the water resources sector in Stung Treng. For this sector, improving the 
hydrometeorological information system is one of the most important no-regret adaptation priorities in identifying past, current, and future 
climate trends and in providing weather forecasting and early warnings to communities, both on weather and on upstream flow regulation-
related water-level fluctuations. In the short-term, a number of water infrastructure investments are necessary to reduce vulnerability to 
current disasters and climate risk, particularly in the flood-prone districts along the Sesan, Sre Pok, and Sekong rivers. These investments 
include flood-protection works, drainage-system improvements, construction and rehabilitation of water pumps, and improvements in access 
to safe drinking water. As well, “soft interventions” such as the development of emergency response plans or the strengthening of policies to 
reduce deforestation (in order to reduce run-off) should also be undertaken. Institutional capacity building is also required in the short-term to 
improve management of water resources using principles of IWRM and to strengthen the coordination of various agencies with a stake in this 
sector, including those in Lao PDR and Viet Nam that have already altered flows in the Mekong and 3S rivers. Pilot actions that can be 
implemented in the short- to medium-term include improving water storage systems (particularly during the dry season), improving irrigation 
and domestic water use, and diversifying water-related livelihoods (e.g., combining both aquaculture and capture fisheries). These pilot 
actions should also be designed and tested according to location-specific climate, topography, and ecological conditions, such as the 
location’s vulnerability to flood or drought. Protection of the water resources sector may require both hard and soft interventions in the long-
term, such as establishing regulatory controls over buffer zones (particularly along Mekong and 3S river systems and in protected areas, 
strengthening land-use planning and development controls, protecting fish feeding and spawning habitats, and controlling the release of 
chemicals into waterways. Over the long-term, potentially costly but proactive efforts to minimize future uncertain climate change risks should 
be investigated, including rehabilitation of degraded catchments and ecosystems, possible relocation, and diversification of livelihoods away 
from reliance on rice production. 
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B4.  Adaptation Signature for 
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As in the rest of Cambodia, the rural infrastructure in Stung Treng is very poor – a factor that contributes to climate change vulnerability 
(MOE 2010) and, at the same time, inhibits socioeconomic development and wellbeing in the province. In this context, improving and 
upgrading key infrastructure – drainage networks (particularly in flood-prone areas), rural water-supply systems, housing structures, rural 
electrification systems, and the rural road network – remains an immediate/short-term priority, not only for climate change adaptation but also 
for development and economic growth. These investments, however, entail relatively high economic costs. Continued risk assessment and 
identification of high-risk areas under both current and future climates will be important in reducing the vulnerability of infrastructure under 
changing conditions. In the short-term, institutional capacity needs to move toward mainstreaming current and future climate risks in planning 
infrastructure, which does not occur in Cambodia under present environmental impact assessment regulations. Mainstreaming requires both 
greater technical knowledge and improved managerial capacity, as well as improved systems for inter-agency coordination in infrastructure 
development planning. Medium-term pilot actions will be beneficial, particularly in climate-proofing rural roads (through raising their elevation) 
and in constructing flood-protection dykes, culverts, gates, and canals in flood-prone areas near the Mekong and 3S rivers and their 
tributaries. Rehabilitation of water pumps, pumping stations, and other infrastructure for water distribution management will be important 
during the dry season. Over the medium- to long-term, protection of the rural infrastructure sector will require adoption of building regulations 
in areas prone to floods and storms and of proper land-use planning and regulatory controls to manage excessive land development. In the 
long-term, potentially high-cost, proactive efforts to minimize future risks in the face of uncertainty should be investigated, including the 
relocation of people and the rehabilitation of degraded catchments and ecosystems. 
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