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cvwb m¤ú` gš¿Yvjq KZ©…K cÖwZ eQ‡ii b¨vq G eQiI Ôwek¦ cvwb w`em-2024Õ D`hvc‡bi D‡`¨vM‡K Avwg ¯^vMZ 
RvbvB|

gvbylmn c„w_exi cÖvYxK‚‡ji Rxebavi‡Yi Rb¨ ch©vß, weï×, wbivc` I my‡cq cvwb Acwinvh©| `y®úÖvc¨Zv I 
`~l‡Yi d‡j we‡k¦i ‡gvU RbmsL¨vi D‡jøL‡hvM¨ Ask ch©vß Ges my‡cq cvwbi AwaKvi ‡_‡K ewÂZ n‡”Q| cvwbi 
mylg cÖvc¨Zv wbwð‡Z cvwb m¤ú‡`i mwVK e¨e¯’vcbvi gva¨‡g Drm n‡Z †fv³v Aewa cvwbi b¨vqm½Z e›Ub I 
†UKmB e¨envi wbwðZ Ki‡Z n‡e| Rjevqy cwieZ©‡bi cÖfve Ges cvwb m¤ú‡`i cwiwgZ e¨envi, msi¶Y I 
‡UKmB e¨e¯’vcbvi wel‡q wek¦e¨vcx Rbm‡PZbZv evov‡Z n‡e| ‰ewk¦K w¯’Zve¯’v, kvwšÍ I mg„w× wbwðZK‡í cvwbi 
Acwinvh© f~wgKvi eZ©gvb ‡cÖ¶vc‡U wek¦ cvwb w`e‡mi Gev‡ii cÖwZcv`¨ ÔWater For PeaceÕ A_©vr ÔkvwšÍi Rb¨ 
cvwbÕ h_v_© n‡q‡Q e‡j Avwg g‡b Kwi|

b`xgvZ…K evsjv‡`‡k gvby‡li ‰`bw›`b Rxe‡bi bvbvgyLx Pvwn`v c~iYmn K…wlKvR, cwienb, grm¨ Drcv`b Ges 
bMivqb I wkívq‡bi Rb¨ cvwbi weKí ‡bB| cvwbi ch©vß mieivn wbwð‡Zi j‡¶¨ miKvi b`x ‡W«wRs I 64wU 
‡Rjvq Lvj cybtLb‡bi gva¨‡g cvwb aviY¶gZv e„w×, cÖvK…wZK Rjvavi i¶Yv‡e¶Y Ges bZyb Rjvavi wbg©v‡Yi 
Kvh©µg Ae¨vnZ ‡i‡L‡Q| GQvovI miKvi b`x Zxi msi¶Y, Rjve×Zv `~ixKiY, f‚wg cybiæ×v‡ii gva¨‡g 
gvby‡li Rxebgvb Dbœqb I cwi‡ekMZ fvimvg¨ i¶vi cÖ‡Póv Pvwj‡q hv‡”Q| Ag~j¨ cÖvK…wZK m¤ú` cvwbi 
cwiKwíZ I cwiwgZ e¨envi wbwðZKi‡Y Avwg e¨w³ ch©v‡q I miKvwi-‡emiKvwi mKj cÖwZôvb‡K mgwš^Z 
Kvh©Ki D‡`¨vM MÖn‡Yi AvnŸvb RvbvB|

Avwg Ôwek¦ cvwb w`em-2024Õ Dcj‡¶¨ M„nxZ mKj Kvh©µ‡gi mdjZv Kvgbv KiwQ| 

Rq evsjv|

†Lv`v nv‡dR, evsjv‡`k wPiRxex †nvK|

 †gvt mvnveywÏb

evYx

ivóªcwZ 
MYcÖRvZš¿x evsjv‡`k





Ôwek¦ cvwb w`em-2024Õ Dcj‡¶ Avwg b`xgvZ…K evsjv‡`‡ki mKj RbMY I cvwbm¤ú` e¨e¯’vcbvi m‡½ RwoZ 
mKj‡K AvšÍwiK ï‡f”Qv RvbvB| wek¦ cvwb w`e‡mi G eQ‡ii cÖwZcv`¨-ÔWater for PeaceÕ hv mg‡qvc‡hvMx 
n‡q‡Q e‡j Avwg g‡b Kwi|

'cvwb' kvwšÍ wKsev msNvZ NUv‡Z cv‡i| cvwbi Amg eÈb ev `y¯úªvc¨Zv D‡ËRbv I msNvZ m„wó K‡i| mylg cvwb 
e¨e¯’vcbvi gva¨‡g Rb¯^v‡¯’¨i mg„w×, Lv`¨ wbivcËv wbwðZKiY Ges A_©‰bwZK Dbœqb mnRZi n‡j wek¦ kvwšÍ 
cÖwZôvq Zv mnvqK f~wgKv cvjb Ki‡e| Rjevqy cwieZ©‡bi Kvi‡Y m„ó P¨v‡jÄ Ges cvwbm¤ú‡`i Dci Gi cÖfve 
‡gvKvwejv Kivi Rb¨ mK‡ji AvšÍwiK mn‡hvwMZv cÖ‡qvRb| ‰ewk¦K I AvÂwjK kvwšÍ i¶vi j‡¶¨ AvšÍtmxgvšÍ 
b`xi cvwb e¨e¯’vcbvq ivóªmg~‡ni g‡a¨ Av¯’v I mn‡hvwMZvg~jK g‡bvfve AZ¨šÍ ¸iæZ¡c~Y©| cvwbi cÖwZwU ‡duvUvi 
m‡e©vËg e¨enviB wbwðZ Ki‡Z cv‡i cvwbi me©Rbxb b¨vqwfwËK eÈb I e¨e¯’vcbv|

cvwbm¤ú` e¨e¯’vcbv Ges ‡UKmB Dbœqb G‡K Ac‡ii m‡½ wbweofv‡e RwoZ| AvengvbKvj n‡Z cvwb Avgv‡`i 
Rxe‡bi me©‡¶‡Î Acwinvh© Dcv`vb wn‡m‡e cwiMwYZ n‡q Avm‡Q| ZvB ‡UKmB Dbœq‡bi j‡¶¨ cvwbm¤ú`‡K 
`¶Zvi mv‡_ e¨envi K‡i cwi‡ekevÜe Dbœqb cwiKíbv MÖnY Ki‡Z n‡e| cvwbi cwiKwíZ e¨e¯’vcbvB Avgv‡`i 
Rjevqy I cÖK…wZi fvimvg¨ i¶v Kivmn Rxe‰ewPÎ¨ i¶vq AMÖYx f~wgKv cvjb Ki‡e e‡j Avwg Avkv Kwi|

evsjv‡`‡ki cvwbm¤ú` e¨e¯’vcbv I Dbœq‡b cvwb m¤ú` gš¿Yvjq ¸iyZ¡c~Y© f~wgKv cvjb Ki‡Q| Rjevqy 
cwieZ©‡bi AwfNvZ mwnòy e-Øxc M‡o ‡Zvjvi j‡¶¨ Avgv‡`i miKvi 'evsjv‡`k e-Øxc cwiKíbv-2100' cÖYqb 
Ki‡Q| Awf‡hvRbwfwËK KvwiMwi Ges A_©‰bwZK G gnvcwiKíbvq Rjevqy cwieZ©b I `y‡h©vM SyuwK n«vm K‡i 
cvwb m¤ú‡`i m‡e©vËg e¨e¯’vcbv, f~wg e¨envi Ges cwi‡ek-cÖwZ‡ek Dbœq‡bi AÂjwfwËK Kg©cš’v wba©viY Kiv 
n‡q‡Q| cvwbm¤ú` e¨e¯’vcbv I cvwb e¨envi k„•Ljv cÖeZ©‡bi j‡¶¨ B‡Zvg‡a¨ cvwb AvBb, RvZxq cvwb bxwZ I 
cvwb wewagvjv cÖYxZ n‡q‡Q| cvwb m¤ú` gš¿Yvjq b`x e¨e¯’vcbv, eb¨v wbqš¿Y, †mP I wb®‹vkb, b`xZxi fv½b 
cÖwZ‡iva BZ¨vw` wel‡q cÖ‡qvRbxq c`‡¶c MÖnY K‡i Avm‡Q| GQvov wWwRUvj c×wZ‡Z eb¨vi c~e©vfvm m¤^wjZ 
cøveb gvbwPÎ I AvMvg mZK©evZ©v RbM‡Yi ‡`vi‡Mvovq ‡cŠu‡Q ‡`qvmn wewfbœ cÖKí ev¯Íevq‡b AvaywbK Z_¨ 
cÖhyw³i e¨envi Kiv n‡”Q, hv ¯§vU© evsjv‡`k ev¯Íevq‡b AMÖYx f~wgKv cvjb Ki‡e e‡j Avkv KiwQ|

cwi‡ekevÜe I ‡UKmB cwiKíbv MÖnY Ges ev¯Íevq‡bi gva¨‡g 2041 mv‡ji g‡a¨ DbœZ mg„× I ¯§vU© evsjv‡`k 
wewbg©vY K‡i me©Kv‡ji me©‡kÖô evOvwj, RvwZi wcZv e½eÜy ‡kL gywReyi ingv‡bi ¯^‡cœi '‡mvbvi evsjv‡`k' 
Mo‡Z mKj‡K mgwš^Zfv‡e KvR Kivi AvnŸvb Rvbvw”Q|

Avwg 'wek¦ cvwb w`em-2024' Dcj‡¶ M„nxZ mKj Kg©m~wPi mvwe©K mvdj¨ Kvgbv KiwQ|

Rq evsjv, Rq e½eÜz 

evsjv‡`k wPiRxwe †nvK| 

                 †kL nvwmbv

evYx

cÖavbgš¿x
MYcÖRvZš¿x evsjv‡`k miKvi





িব��াপী পািনর যেথাপযু� ও েটকসই �বহার িনি�তকরণ এবং িনরাপদ ও সুেপয় পািনর সংকট িনরসনকে� 
�িতবছর ২২ মাচ ৰ্ ‘িব� পািন িদবস’ পািলত হেয় থােক। এবােরর িব� পািন িদবেসর �িতপা� হে� “Water for 
Peace”.

জািতর িপতা ব�ব� েশখ মুিজবুর রহমান বাংলােদশেক েসানার বাংলা গেড় েতালার েয �� েদেখিছেলন, েস �� 
বা�বায়েন তাঁর সুেযা� ক�া মাননীয় �ধানম�ী জনেন�ী েশখ হািসনা ভিব�ৎ �জে�র জ� শতবষ ৰ্�াপী দীঘ ৰ্েময়ািদ 
‘ব-�ীপ পিরক�না-২১০০’ �নয়ণ কেরেছন। এই কম ৰ্ পিরক�নার িসংহভাগ কায ৰ্�ম ও �ক� পািন স�দ ম�ণালয় 
বা�বায়ন করেছ। 

ভূ-�াকৃিতক অব�ান ও ৈবিশ�য্ এবং জলবায়ু পিরবত ৰ্নজিনত কারেণ ব�া, নদী ভা�ন, ঘূিণ ৰ্ঝড়, জেলা�াস ও িবিভ� 
�াকৃিতক দুেয ৰ্ােগ বাংলােদশ �িতিনয়ত �িতর স�ুখীন হেয় আসেছ। এই চয্ােল� েমাকােবলা ও �িত�� মানুেষর 
জীবন ও জীিবকা র�ােথ ৰ্ এবং পািন স�েদর উ�য়ন ও সেব ৰ্া� স�য্বহার, নদীভা�ন েরাধ এবং েসচ সুিবধা স�সারণ, 
ব�া িনয়�ণ �ব�ার উ�য়ন, জলাব�তা েরাধ এবং িন�াশন �ব�া শি�শালীকরেণর লে�য্ পািন স�দ ম�ণালয় 
িবিভ� কায ৰ্�ম ও �ক� বা�বায়ন কের যাে�। 

পািনর অসম ব�ন বা অ�া�তা িবে�র েয েকান েদেশ অথবা স�দায় বা সমােজর মােঝ সৃি� করেত পাের সংঘাত 
তথা অশাি�। িবে�র ৩০০ েকািটর অিধক মানুষ িনজ েদেশর সীমানা অিত�মকারী পািন �বােহর উপর িনভ ৰ্রশীল। 
১৫৩ িট েদশ যােদর নদী, েলক, ভূ-গভ ৰ্� পািন�র পা�ৰ্বত� েদেশর সােথ সংযু� তােদর মে� শুধুমা� ২৪িট েদশ 
আ�:েদশীয় পািন ব�ন চুি� কেরেছ। আ�:সীমা� নদী পািন ব�ন চুি� স�াদেন সমেঝাতার মা�েম বাংলােদশ 
সরকার সব ৰ্া�ক �েচ�া �হণ কের চেলেছ। জলবায়ু পিরবত ৰ্েনর অিভঘাত ও চরম দুেয ৰ্াগ েমাকােবলায়, িব��াপী 
�মবধ ৰ্মান জনসং�ার ে��াপেট সৃ� দাির�য্ িবেমাচেন এবং পিরেবশ-�িতেবশ ও জীব-ৈবিচ�য্ সুর�ায় পািনর সুষম 
ব�ন ও �া� �া�তা িবষেয় জাতীয়, আ�িলক ও আ�জৰ্ািতক আেলাচনা ও সহেযািগতা মানবািধকার িনি�ত এবং 
েটকসই উ�য়েনর পথ �শ� করেব।  

সবাইেক একসােথ িনেয় েদশ ও জনগেনর িনি�ত ভাবনাহীন জীবন গড়ার লে�য্ এবং জলবায়ু পিরবত ৰ্েনর �ভাব ও 
দুেয ৰ্াগ েমাকােবলা কের ২০৪১ সােলর মে� মাননীয় �ধানম�ীর উ�ত-সমৃ�-�াট ৰ্ বাংলােদশ িবিনম ৰ্ােণ ঐকয্ব�ভােব 
কাজ করার �তয্েয় আমােদর অ�ীকারব� হেত হেব।

িব� পািন িদবস-২০২৪ এর সািব ৰ্ক সাফ� কামনা করিছ ও এর আেয়াজেনর সােথ সংি�� সকলেক আ�িরক ধ�বাদ 
জানাি�।

Rq evsjv, Rq e½eÜz| 

বাংলােদশ দীঘ ৰ্জীবী েহাক।

 

                     Rvwn` dviæK, Ggwc

cÖwZgš¿x
cvwb m¤ú` gš¿Yvjq

evYx





mfvcwZ
cvwb m¤c` gš¿Yvjq m¤cwK©Z msm`xq ¯’vqx KwgwU

পািনর অপর নাম জীবন। জািতসংেঘর উে�ােগ ২২ মাচ ৰ্ ১৯৯৩ সাল হেত িব� পািন িদবস পািলত হেয় আসেছ। 
ৈবি�ক ে��াপেট ভূ-গভ ৰ্� সুেপয় পািনেক দ�তার সােথ �বহার কের সু�ু পািন �ব�াপনা এখন সমেয়র দাবী। 

এ বছর িব� পািন িদবেসর �িতপা� িবষয় হেলা “Water for Peace” যা ভূ-গভ ৰ্� পািনর েটকসই ও সমি�ত 
�ব�াপনা ও �বহােরর মা�েম িব��াপী পািন সংকট িনরসন কের সকল �াণীর জীবন র�ায় �ধান ভূিমকা রাখার 
মা�েম িবে� শাি� �িত�ায় িবেশষ আবদান রাখেব।

নদীমাতৃক বাংলােদেশ ভূ-গভ ৰ্� পািনর উপর িনভ ৰ্রশীলতা কিমেয় বৃি�র পািন ধের েরেখ এবং ভূ-গভ ৰ্� পািনর সমি�ত 
�বহার িন�ত করেত পারেল সকল ে�ে� পািনর অপচয় েযমন একিদেক েরাধ হেব অ�িদেক �াকৃিতক পািনর (বৃি�র 
পািন) �বহােরর মা�েম ভূ-গভ ৰ্� পািনর উপর চাপ কমেব। 

মাননীয় �ধানম�ী জনেন�ী েশখ হািসনার েনতৃে� ও পরামেশ ৰ্ ২০১৮ সােল �নয়ণ হেয়েছ শতবছেরর উ�য়ন 
মহাপিরক�না বাংলােদশ েড�া �য্ান-২১০০, যার উে�� হেলা িনরাপদ জলবায়ু পিরবত ৰ্েন সহেযািগতা কের সমৃ� 
বাংলােদশ গেড় েতালা। 

জািতর িপতা ব�ব� েশখ মুিজবুর রহমান পািন স�েদর গুরু� অনুধাবন কের নানািবধ পদে�প িনেয়িছেলন। ১৯৭২ 
সােল �িত�া কেরিছেলন বাংলােদশ পািন উ�য়ন েবাড ৰ্ এবং েযৗথ নদী কিমশন। তাঁর েযা� উ�রসূরী মাননীয় 
�ধানম�ী জনেন�ী েশখ হািসনা সু�ু পািন স�দ �ব�াপনায় িনরলস �েচ�া চািলেয় যাে�ন। 

িব� পািন িদবস ২০২৪ উদযাপেনর সােথ সংি�� সকলেক আ�িরক ধ�বাদ জানাি� এবং সাফ� কামনা করিছ।

জয় বাংলা, জয় ব�ব�।

বাংলােদশ িচরজীবী েহাক। 

                                                                                    i‡gk P›`ª †mb, Ggwc

evYx





জািতসংঘ েঘািষত ‘িব� পািন িদবস-২০২৪’ এর এবােরর �িতপা� Water For Peace অথ ৰ্াৎ ‘শাি�র জ� পািন’। 
পািনর গুরু� িবেবচনা কের একুশ শতেকর জলবায়ু পিরবত ৰ্েনর ে��াপেট ৈবি�ক-আ�িলক শাি�, সমৃি� ও ি�তাব�া 
বজায় রাখেত এবােরর �িতপা� যথাথ ৰ্ হেয়েছ বেল আিম িব�াস কির। 

সব ৰ্কােলর সব ৰ্ে�� বাঙািল জািতর িপতা ব�ব� েশখ মুিজবুর রহমান েদেশর মানুেষর শাি� ও সমৃি� িনি�ত করেত 
েদশীয় ও আ�জৰ্ািতক নদী �ব�াপনার উদাহরণ আেলাকপাত কের বাংলােদেশ নদী ও পািন �ব�াপনার উপর 
গুরু�ােরাপ কেরন। বাংলােদেশর ভূ-�াকৃিতক অব�ােনর বা�বতা িবেবচনা কের আ�িলক নদীসমূেহর পািন স�দ 
উ�য়েন ১৯৭২ সােল ভারেতর সােথ চুি�র আেলােক গিঠত হয় েযৗথ নদী র�া কিমশন। জািতর িপতা আমৃতয্ িনেজেক 
পিরচয় িদেয়েছন ‘পািনর েদেশর মানুষ’ িহেসেব। নদী মাতৃক এ বাংলােদেশর পািন স�েদর সু�ু, েটকসই এবং সমি�ত 
�ব�াপনার গুরু� অনুভব কের িতিন ইিপওয়াপদােক পৃথক কের ১৯৭২ সােল সৃি� কেরন বাংলােদশ পািন উ�য়ন েবাড ৰ্। 

েদেশর মানুেষর শাি�, সমৃি� ও উ�য়ন িনি�তকে� পািন স�দ ম�ণালেয়র অধীন বাংলােদশ পািন উ�য়ন েবাড ৰ্ 
বাংলােদেশর ব�া িনয়�ণ, িন�াশন ও েসচ �ব�ার উ�য়েনর লে�য্ �ােরজ, েরগুেলটর, �ইস, �স-ডয্াম, রাবার ডয্াম, 
ব�া িনয়�ণ বাঁধ, উপকূলীয় বাঁধ, ডুব� বাঁধ ইতয্ািদ িনম ৰ্াণ, তীর সংর�ণমূলক কাজ, ে�িজং ও খাল খনন, ভূিম পুনরু�ার 
�ভৃিত কায ৰ্�ম বা�বায়ন কের থােক। এ ম�ণালয় িত�া �ােরজ �ক�, চাঁদপুর েসচ �ক�, মুহুরী েসচ �ক�, বিরশাল 
েসচ �ক� �ভৃিত �কে�র েসচ সুিবধার স�সারণ কের েদশেক খা� উৎপাদেন �য়ং স�ণ ৰ্তা অজৰ্েন অ�ণী ভুিমকা 
পালন করেছ। নদীতীর সংর�ণমূলক কাজ বা�বায়েনর মা�েম িসরাজগ�, চাঁদপুর, েভালা, রাজশাহী, চাঁপাইনবাবগ�, 
নরিসংদী, নওগাঁসহ েমাট ৩১িট েজলা শহরেক নদী ভাঙন হেত সুর�া �দান করা হেয়েছ। সমি�ত পািন স�দ �ব�াপনা 
েকৗশলেক আেরা সুদৃঢ় করেত মাননীয় �ধানম�ীর িনেদ ৰ্শনা েমাতােবক েনদার�া� সরকােরর সহেযািগতায় শতবষ� 
মহাপিরক�না বাংলােদশ েড�া �ান ২১০০ �নয়ন করা হেয়েছ। ৮ম প�বািষ ৰ্ক পিরক�নার আেলােক েসচ �ব�ার 
উ�য়ন, িন�াশন, ব�া িনয়�ণ, নদীর না�তা র�া, দুেয ৰ্াগ েমাকােবলা এবং জলবায়ু পিরবত ৰ্েনর ঝুিঁক েমাকােবলায় কাজ 
কের যাে� এ ম�ণালয়। 

সমি�ত পািন স�দ �ব�াপনায় উৎকষ ৰ্তা সাধেন জাতীয় ও আ�জৰ্ািতক �িত�ানসমূেহর সােথ িনিবড় েযাগােযাগ 
�রাি�ত করা হেয়েছ। �াট ৰ্ �যুি� �বহার কের Google Map এ Google Flood Alert Service এর মা�েম 
উপেজলা পয ৰ্� ব�ার তাৎ�িণক ত� ও ব�া পূব ৰ্াভাস স�িলত �াবন মানিচ� এবং আগাম সতক ৰ্বাত ৰ্া জনগেণর 
েদারেগাড়ায় েপৗঁেছ েদয়া হে�। আিম িব�াস কির, পািন স�দ উ�য়েন আ�িলক ও আ�জৰ্ািতক সম�য় এবং সরকােরর 
গৃহীত পিরক�নার মা�েম সমােজ অিজৰ্ত হেব কাি�ত শাি�, সমৃি� ও উ�য়ন।

আিম ‘িব� পািন িদবস-২০২৪’ উদ্ যাপন উপলে�য্ গৃহীত সকল কায ৰ্�েমর সািব ৰ্ক সাফ� কামনা করিছ।

Rq evsjv, Rq e½eÜz|
evsjv‡`k wPiRxex †nvK|                                                     
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AvR 22 gvP© mviv we‡k¦ cvwjZ n‡”Q wek¦ cvwb w`em| G eQi w`emwUi cÖwZcv`¨ n‡”Q ÔWater for PeaceÕ|

cvwbi AcÖvc¨Zv, ̀ ~lY I Amg eÈb cÖf…wZ Kvi‡Y wewfbœ m¤úª`vq Ges ‡`‡ki g‡a¨ m„wó n‡Z cv‡i Am‡šÍvl| cvwb 
GKw`‡K ‡hgb n‡Z cv‡i Ø›Ø msNv‡Zi KviY, Aciw`‡K GK‡`‡ki mv‡_ Av‡iK ‡`‡ki eÜyZ¡c~Y© m¤úK© ‡Rvi`vi 
Ki‡Z, msKUKvjxb mg‡q Av‡jvPbvi Øvi Db¥y³ Ki‡Z I hy× weMÖ‡ni mgq kvwšÍi nvZ evwo‡q w`‡Z ¸iæZ¡c~Y© 
f‚wgKv ivL‡Z cv‡i cvwb|

nvB‡W«vcwjwU· Ges nvB‡W«v wW‡cøvg¨vwmi ‡¶‡Î we‡klvwqZ ‡K›`ª wn‡m‡e cwiwPZ ‡R‡bfv IqvUvi nve Gi GKwU 
Z_¨m~Î Abyhvqx 2025 mv‡ji g‡a¨ wek¦e¨vcx wewfbœ ¯’v‡b cvwbi Ici Ø›Ø msNvZ m„wó n‡Z cv‡i| mk¯¿ msNv‡Zi 
mg‡q cvwb cÖevn ¶wZMÖ¯Í n‡j weï× cvwb Ges ¯^v¯’¨‡mev Lv‡Z wech©q N‡U _v‡K| G Kvi‡Y hy×weiwZ Ges kvwšÍ 
¯’vc‡bi ‡¶‡Î cvwb Ges ¯^v¯’¨‡mevi welqwU ¸iæ‡Z¡i mv‡_ we‡ePbv Kiv Acwinvh©| 

RvwZms‡Ni Z_¨ Abyhvqx, mviv c„w_ex‡Z 3 wewjq‡bi ‡ekx gvbyl AvšÍtmxgvšÍ b`xmg~‡ni Ici wbf©ikxj| ‰ewk¦K 
Rjevqy cwieZ©‡bi cÖfve, hy× cwiw¯’wZ Ges RbmsL¨v we‡ùvi‡Yi Kvi‡Y gnvg~j¨evb cvwb m¤ú` i¶v‡_© wewfbœ 
m¤úª`vq Ges ‡`‡ki g‡a¨ mn‡hvwMZv GKvšÍ Acwinvh©| G ‡cÖw¶‡Z, wek¦ cvwb w`e‡mi G eQ‡ii cÖwZcv`¨ AZ¨šÍ 
¸iæZ¡c~Y© Ges mg‡qvc‡hvMx| 

‰ewk¦K Rjevqy cwieZ©‡bi cÖfv‡ei Ab¨Zg SyuwK‡Z _vKv evsjv‡`‡k GKB mv‡_ e„w× cv‡”Q RbmsL¨v| 
evsjv‡`‡ki RbM‡Yi myi¶vq evsjv‡`k cvwb Dbœqb ‡evW© (evcvD‡ev) mviv‡`‡ki b`x e¨e¯’vcbv, ‡mP e¨e¯’vi 
Dbœqb, eb¨v wbqš¿Ymn ‡`‡ki mvgwMÖK cvwb m¤ú` AeKvVv‡gvi Dbœq‡bi j‡¶¨ wbijm KvR K‡i hv‡”Q| Ryb, 
2023 ch©šÍ 970 wU cÖK‡íi gva¨‡g evcvD‡ev 66.37 j¶ ‡n±i GjvKvq ‡mP, eb¨v wbqš¿Y Ges wb®‹vkb myweav 
cÖ`vb Ges 31 wU kni‡K b`x fv½b ‡_‡K i¶vi cvkvcvwk ‡`‡ki cvwb m¤ú‡`i mylg eÈ‡b D‡jøL‡hvM¨ Ae`vb 
ivL‡Q|

D‡jøL¨, evsjv‡`‡ki fwel¨Z cÖR‡b¥i Rb¨ gvbbxq cÖavbgš¿xi Ab¨Zg ‡kÖô Dcnvi - ‡`‡ki cÖ_g kZel©x 
cwiKíbv Ôevsjv‡`k ‡Wëv cø¨vb-2100Õ ev¯Íevq‡b evcvD‡ev B‡Zvg‡a¨ wewfbœ Kvh©µg nv‡Z wb‡q‡Q| GQvov, 
mgwš^Z cvwb m¤ú` e¨e¯’vcbvi gva¨‡g GmwWwRi P¨v‡jÄ DËi‡Y cvwb m¤ú` gš¿Yvj‡qi AvIZvq evsjv‡`k cvwb 
Dbœqb ‡evW© wbijm cÖ‡Póv Ae¨vnZ †i‡L‡Q| Z`ycwi, wewfbœ gš¿Yvjq, ms¯’v, `ßi, Awa`ßimg~‡n Z_¨-DcvË 
cÖ`v‡bi cvkvcvwk Kg©-cwiKíbv cÖYq‡b mwµq AskMÖn‡Yi gva¨‡g mvwe©K mn‡hvwMZv cÖ`vb Ki‡Q| 

cwi‡k‡l Avwg wek¦ cvwb w`em-2024 D`hvc‡bi mv‡_ mswkøó mKj‡K AvšÍwiK ab¨ev` Rvbvw”Q|

জয় বাংলা।

বাংলােদশ িচরজীবী েহাক।

মুহা�দ আিমরুল হক ভূঞা                                           
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Water is an invaluable resource that sustains life on our planet. However, it has become increasingly scarce due to 
human activities and the adverse effects of climate change. The water shortage has signi�icant implications, including 
socio-cultural, economic, political, sometimes military, and diplomatic dimensions. The impact is not only limited to 
individual nations but can also have regional and international consequences. 

As a scarce resource, water possesses the potential to incite con�licts, particularly as water scarcity intensi�ies due to 
human-induced factors and climate change. The uneven distribution of water resources and competing demands, 
compounded by the growing global population, have ignited debates about potential 'water wars.' Climate change 
further exacerbates water-related challenges, from extreme �loods and droughts to rising sea levels and salinity 
intrusion. A common challenge in lower riparian areas is the imbalance between water supply and demand in upstream 
and downstream regions. To mitigate these issues, national governments, regional organizations, and international 
authorities like the United Nations have been working together to create better water management agreements, 
policies, and legal guidance. 

Good water governance is crucial for the fair, ef�icient, and equitable management of water resources in the broader 
landscape. This approach should align with national, regional, and international preferences and understanding and 
strive for sustainable development. A comprehensive but coordinated management strategy can optimize water 
distribution within and between nations and regions, ensuring ef�icient use. This would help conserve water as a vital 
resource and lead to a more resilient path for future generations.

Against the above water vulnerability and security concerns, the UN adopted World Water Day, which is scheduled to 
be celebrated on March 22 every year to raise awareness of the importance of ensuring sustainable water management 
throughout the globe. This year's theme is "Water for Peace," highlighting water's critical role in transboundary water 
cooperation in fostering peace, stability, sustainable development, and global prosperity. The day serves as a reminder 
for action to overcome water-related issues with problems and prospects. The day also urges integrating innovative 
technologies, policy changes, public education, and partnerships to manage scarce water resources effectively and 
sustainably. 

In observance of the World Water Day 2024, the Ministry of Water Resources initiated this publication by compiling 
multi-dimensions of water and sustainable water management issue-focused contents. The articles are expected to 
provide readers with understanding of the subject from multifaceted perspectives. However, it is to be noted that the 
views and opinions expressed in the articles do not necessarily re�lect those of Bangladesh Government but are 
presented from an academic standpoint.
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The Hari River's Bhabadah Regulator has been 
recognized as a symbol of sorrow for the people of 
the Khulna and Jashore Districts, where water 
represents pain, hunger, sickness, and death. 
Around one million people live in three upazilas: 
Abhaynagar, Manirampur, and Keshabpur, all of 
which are heavily impacted by waterlogging 
caused by the Bhabadah Regulator. Suffering began 
in the early 1980s and has continued to the present 
day, as the Hari River has been entirely silted up 
several times over the preceding three decades, 
producing endless suffering for the residents of 
Bhabadah. Continuous dredging was used to 
manage the huge sedimentation in the Hari River in 
the Bhabadah area. Though the excavation helped 
to remove accumulated water from the Bhabadah 
area, it quickly became �illed and was unable to 
function for even a single dry season.

Addressing Waterlogging at Bhabadah in the Delta 
Plan 2100

The Bangladesh Delta Plan (BDP) 2100 is a 
long-term, integrated, and holistic vision of water 
and land management throughout Bangladesh. 
According to BDP 2100, the major problem of 
polders is waterlogging due to siltation of the 
peripheral river, which is likely to deteriorate in the 
future with the combined effect of precipitation 
increase, sea level rise, and subsidence. 
Management of sediment and water-logging in the 
polders for its long-term sustainability has been 
recognized as a knowledge gap. In the framework 
of BDP 2100, a project totalling 1,557 million BDT 
has been suggested for "Improved Drainage in the 
Bhabadha Area" to alleviate drainage congestion 
and �lood risks through various river management 
measures.

Reason of Waterlogging at Bhabadah Area

Polders were constructed under the Coastal 
Embankment Project (CEP) to prevent tidal 
�looding and salinity intrusion in vast low-lying 
land areas between 1960 and 1970. The CEP was 
credited for transforming the entire region into a 
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land areas between 1960 and 1970. The CEP was 
credited for transforming the entire region into a 

perennial freshwater agricultural land, bene�iting 
the local population, who could farm two or even 
three rice crops each year. The construction of 
polders has disrupted the natural sediment 
management processes, such as siltation in the 
tidal �loodplain, by separating the connection 
between rivers and the �loodplain. Moreover, there 
was consistent upstream freshwater �low from the 
Ganges River, which facilitated the removal of 
incoming sediment halted by the diversion of �low 
through the Barrage at the upstream location. The 
riverbed level rose over time due to the ongoing 
siltation, limiting the conveyance capacity of the 
tidal rivers, and leading to extensive waterlogging 
issues within the polders, especially in the districts 
of Satkhira, Jashore, Khulna, and Bagerhat.

Initiatives for Managing Waterlogging at Bhabadah

The renowned Khulna-Jashore Drainage 
Rehabilitation Project (KJDRP) was carried out by 
BWDB between 1994 and 2002 to address the 
persistent issue of waterlogging in the Khulna and 
Jashore regions. After the implementation of the 
project, the prevailing drainage congestion was 
removed substantially which resulted in increased 
agricultural production and socio-economic 

development. However, the northwestern part of 
the KJDRP area, under Abhaynagar, Manirampur 
and Keshabpur Upazila, namely the Bhabodah area 
experienced severe drainage congestion again 
from October 2005 to the end of 2006.

Research on Waterlogging at Bhabadah 

The hydrodynamic processes of estuaries in the 
GBM delta are rarely reported because of their 
complex morphology, high tidal range, long 
monsoon season with signi�icant river �lows, and 
lack of infrastructure and technology. The primary 
challenge within the GBM delta region is the 
absence of extensive, consistent in situ tidal 
records essential for gaining a comprehensive 
understanding of hydrodynamics and 
sedimentation patterns in tidal rivers.

A research team from the Bangladesh University of 
Engineering and Technology (BUET) and the 
Bangladesh Water Development Board (BWDB) 
conducted a study on hydrodynamic processes and 
sediment transport dynamics in the Bhabadah 
area. The study provides valuable information for 
different types of interventions under the REACH 
program. An extensive hydraulic and 
morpho-dynamic research campaign gathered 
data on water level, velocity, discharge, and 
sediment concentration along a 70 km reach of the 
Hari-Ghengrail-Sibsa river system from Bhabadah 
in the north to Garkhali in the south, at different 
spatial and temporal (seasonal, spring-neap and 
diurnal) scales.

The research on sedimentation and river 
morphology has provided new insights into 
waterlogging processes and how these can be 
addressed in the short and long term. 
Sedimentation risk in rivers is driven by a range of 
critical factors, particularly the spatio-temporal 
variation of tidal and sediment dynamics. 
Sedimentation risks increase when seawater 
enters the river system over a short period and 
remains in the river for a long period before 
�lowing back to the sea, called tidal asymmetry. 
This asymmetric tide allows sediments to deposit 
onto the riverbed more easily. Tidal asymmetry
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Figure 1: Silted up Hari River at Bhabadah in 2016



(the ratio between the �lood tide period and the 
ebb tide period), which gradually increases in the 
upstream direction and usually reaches a peak 
during spring tides, is a major phenomenon in the 
river system of southwest Bangladesh. Sediments 
are usually deposited onto riverbeds at and near 
places with high tidal asymmetry. The higher the 
tidal asymmetry, the longer the water remains 
stagnant when the �lood tide turns.

The research identi�ied that sediment 
concentration increases in the upstream direction 
and peaks ten kilometres downstream of 
Bhabadah. Sedimentation levels are almost three 
times higher in the dry season, as compared to the 
wet season, even though the sediment 
concentration entering this reach of the river 
during the monsoon season is three and a half 
times higher than in the dry season.

Flood-ebb �luctuation is the most signi�icant in 
understanding the residual sediment pattern in an 
estuary. Increased SSC during �lood tides shows 
that a large amount of sediment was being carried 
in, whereas lower SSC during ebb tides suggests 
that a smaller amount of sediment was being 
removed. During the dry season at Bhabadah, the 
variance between �lood and ebb was alarming. The 
average sediment concentration at �lood tide was 

1750 mg/l, 2.6 times that of the ebb tide, and 
during monsoon, the SSC at �lood tide was 1.6 
times that of ebb tides. Although the monsoon 
season has the highest sediment concentration, 
the most sedimentation happened during the dry 
season because of the prolonged �lood-ebb 
�luctuation.

Scienti�ic Impacts

The �indings presented above have direct 
implications for interventions implemented or 
planned to solve riverbed sedimentation risks and 
associated waterlogging problems in the polders. 

Recommendations regarding interventions 
include:

• Regular sediment excavation from the 
Khornea to the Bhabadah riverbed is not 
sustainable due to the unique hydro and 
morphodynamics of the system. Excavation of 
only a few kilometres creates a pond-like 
feature in a riverbed, which promotes 
sedimentation and �ills up quickly.

• In order to address sedimentation in a system 
in an effective and sustainable way, it is crucial 
to implement a comprehensive approach 
instead of limiting interventions to isolated 
risk zones. The interventions should aim to 
reduce the critical sedimentation zones and 
distribute the sedimentation across a wider 
reach, thereby minimizing the sedimentation 
problem for the entire system.

• Restoring connectivity between upstream 
rivers and �loodplains during dry and 
monsoon seasons can help ease sediment 
build-up by increasing freshwater �low.

The Hari River's Bhabadah Regulator has been 
recognized as a symbol of sorrow for the people of 
the Khulna and Jashore Districts, where water 
represents pain, hunger, sickness, and death. 
Around one million people live in three upazilas: 
Abhaynagar, Manirampur, and Keshabpur, all of 
which are heavily impacted by waterlogging 
caused by the Bhabadah Regulator. Suffering began 
in the early 1980s and has continued to the present 
day, as the Hari River has been entirely silted up 
several times over the preceding three decades, 
producing endless suffering for the residents of 
Bhabadah. Continuous dredging was used to 
manage the huge sedimentation in the Hari River in 
the Bhabadah area. Though the excavation helped 
to remove accumulated water from the Bhabadah 
area, it quickly became �illed and was unable to 
function for even a single dry season.

Addressing Waterlogging at Bhabadah in the Delta 
Plan 2100

The Bangladesh Delta Plan (BDP) 2100 is a 
long-term, integrated, and holistic vision of water 
and land management throughout Bangladesh. 
According to BDP 2100, the major problem of 
polders is waterlogging due to siltation of the 
peripheral river, which is likely to deteriorate in the 
future with the combined effect of precipitation 
increase, sea level rise, and subsidence. 
Management of sediment and water-logging in the 
polders for its long-term sustainability has been 
recognized as a knowledge gap. In the framework 
of BDP 2100, a project totalling 1,557 million BDT 
has been suggested for "Improved Drainage in the 
Bhabadha Area" to alleviate drainage congestion 
and �lood risks through various river management 
measures.

Reason of Waterlogging at Bhabadah Area

Polders were constructed under the Coastal 
Embankment Project (CEP) to prevent tidal 
�looding and salinity intrusion in vast low-lying 
land areas between 1960 and 1970. The CEP was 
credited for transforming the entire region into a 
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Figure 2: Formation of tidal asymmetry along
the Pussur estuary

Figure 3: Sediment concentration in a full tidal
cycle at Bhabadah
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Sustainable Strategy for Sediment Management

This research demonstrates that there was 
virtually no upstream �low since the ebb discharge 
was less than the �lood discharge. This means that 
there was less sediment �lushing during ebb tide, 
which led to massive sedimentation in the Hari 
River. In these circumstances, BWDB started 
pumping the clogged water out of the Bhabadah 
regulator downstream. The initial pumping action 
was started in December 2020 and involved 20 
pumps with a 5-cusec capacity. After that, BWDB 
purchased four more pumps in November 2022, 
each with a 35-cusec capacity, in an effort to 
enhance the out�low of logged water.

The implementation of pumping at the Bhabadah 
regulator has signi�icantly improved the issue of 
water logging in the Bhabadah area. During the 
2023-24 period, the cultivated land area reached 
21,347 hectares, contrasting with 13,698 hectares 
recorded in 2019-20. In addition to eliminating 
waterlogging, pumping has resulted in a 2.00m 

increase in the river's cross section by generating 
upstream �low that aids in the return of sediment 
downstream during ebb tide.

Conclusion 

An innovative strategy implemented by the 
Bangladesh Water Development Board (BWDB) 
resolves a three-decade-long waterlogging crisis in 
Bhabadah. However, the problem of sedimentation 
in other tidal rivers remains alarmingly persistent. 
Over the last four to �ive decades, in�illed channels 
have added approximately 90 square kilometers of 
new land, equivalent to about 2 square kilometers 
yearly.  Consequently, there has been a 60% 
reduction in the total channel length, leading to a 
signi�icant loss of tidal waterways.

To achieve the vision of "Attaining a secure, 
climate-resilient, and prosperous delta," as 
outlined in the Delta Plan 2100, it is essential to 
have a thorough understanding of the impacts of 
these hydrodynamic alterations. This knowledge 
will facilitate scienti�ically informed water, 
sediment, and tidal energy distribution 
management.

Dr. Mohammad Saif Uddin
Superintending Engineer, Design Circle – 8

Bangladesh Water Development Board

Figure 4: Inauguration of Pump by Zaheed Farooque, MP, the 
Hon'ble State Minister, Ministry of Water Resources, Dhaka

Figure 5: Pumping for removing waterlogging at
Bhabadah Regulator

Figure 6: Long Section Pro�ile of Hari River before
and after pumping

04



05

Water governance refers to the set of policies, 
regulations, and smart management practices 
including the uses of Arti�icial Intelligence, 
Information Technology, and Decision support 
systems that guide the sustainable use, 
development, participation and protection of 
water resources.  Groundwater governance is 
essential due to the importance of groundwater as 
a signi�icant source of drinking water, agricultural 
irrigation, and industrial water supply. Effective 
governance is crucial for preventing depletion, 
maintaining water quality, and ensuring the 
long-term sustainability of this vital water 
resource. It plays a signi�icant role in addressing 
challenges like overdrawing, pollution, and the 
impact of climate change on groundwater 
availability.

About 25 Countries of the world belong to the 
home of One-quarter of the Population, Face 
Extremely High Water Stress’ (World Resource 
Institute,2023). Worldwide freshwater resources 
are abundant, with only 9% withdrawn by society. 
However, available resources are unevenly 
distributed across regions and within countries 
including Bangladesh.  About 50% of the world’s 
population live under highly water-stressed 
conditions for at least one month of the year. Water 
Stress jeopardizes people’s lives, jobs, food and 
economic development. During 2050  Global water 
demand will increase by  20%-25%, which will 
threaten to lower global GDP by 6%. About  $70 
trillion equivalent to 31% of Global GDP exposed to 
high water stress by 2050. On the other hand, 
about 60% of the World’s irrigated agriculture 
faces extremely high water stress conditions.

At present global water demand has more than 
doubled since 1960. Globally, the water demand 
exceeds that for growing populations and 
industries. Depending on the country’s 
groundwater withdrawal, most of the countries of 
the world are facing high to extreme water stress. 
The Middle East and North Africa region is the 
most water-stressed area in the world. Considering 
the above scenarios, sustainable water governance 
in Bangladesh is a critical issue.  

Implications of 
Sustainable 
Water 
Governance as 
an Adaptive 
Measures for 
Ensuring Water 
for Peace in 
Bangladesh 
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Present Water Perspectives in Bangladesh

More than 2.4 million people in Bangladesh lack 
access to improved water sources. World Health 
Organization (WHO) Estimates 13% of the 
Population without having access to safe drinking 
water. The water demand in Bangladesh gradually 
rises due to population growth, food security, and 
industrial growth. Population growth is expected 
to increase by 224 M in 2050. Moreover, the area of 
rice production is expected to increase up to  6.7 M. 
ha in 2030 with an increasing water demand of 
about 48%. Supply and demand management will 
seek extra attention and it is also a big challenge 
for sustainable water governance.

For proper water budgeting, we need to critically 
analyse the supply and demand side of water, 
especially in Drinking Water, Agriculture, Industry, 
Domestic, Biodiversity, and Power generation as 
per BWA 2013. BWDB data analysis shows that 
there are signi�icant gaps in demand and supply 
among the three major water sectors namely 
Agriculture, Industry and Domestic Water supply 
in High Barind, Industrial Zone and Urban areas. 
The groundwater level is sharply declining in the 
above-mentioned three hotspots, which is shown 
below. 
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Key Components of Water Governance

The major components of water governance 
include:

(i) Regulation and Legislation: The 
establishment of laws and regulations that 
de�ine rights and responsibilities related to 
groundwater use and protection. This may 
involve permits, licensing, and compliance 
mechanisms to ensure sustainable extraction 
and prevent over-exploitation.

(ii) Sustainable Management: Promoting 

sustainable groundwater management 
involves setting extraction limits that prevent 
over-exploitation, considering recharge rates, 
and implementing measures to maintain 
aquifer health over the long term.

(iii) Integrated Water Resources Management 
(IWRM): IWRM involves considering the 
interconnectedness of surface water and 
groundwater systems. Coordination between 
different water use sectors, such as 
agriculture, industry, and urban areas, is 
crucial for comprehensive water 
management.

Figure 1: Hotspots in Bangladesh with a sharp decline in groundwater due to over-extraction
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(iv) Monitoring and Data Collection: 
Implementing systems to monitor 
groundwater levels, quality, and usage. This 
data is crucial for making informed decisions 
about groundwater management and 
ensuring compliance with regulations.

(v) Stakeholder Involvement: Engaging and 
involving various stakeholders, including 
local communities, industries, and 
agricultural users, in decision-making 
processes. This inclusivity helps in 
understanding diverse perspectives and 
encourages sustainable practices.

(vi) Water Use Ef�iciency, Conservation and 
Quality Protection: Encouraging water use 
ef�iciency in agriculture, industry, and 
households is a key aspect of groundwater 
governance. Conservation measures, 
protecting groundwater quality to prevent 
contamination from industrial discharges 
and establishing water quality standards as 
well as real-time monitoring programs are 
essential. The polluter-pay principle needs 
to be adopted.

(vii) Water Use Planning, Research and 
Education: Developing comprehensive 
plans for the sustainable use of groundwater 
resources, considering factors such as 
Managed Aquifer Recharge, Sustainable Safe 
Yield and environmental protection. 
Educational programs can help raise 
awareness about the importance of 
sustainable groundwater use among various 
stakeholders.

(viii) Infrastructure and Technology: 
Implementing AI-based technologies, DSS, 
and Climate resilient infrastructure for 
ef�icient and sustainable groundwater 
management is imperative. Application of 
3R- (Reduce, Reuse and Recycle)  
technologies; Ensure ETP, CETP and Zero 
Liquid Discharge, Managed Aquifer 
Recharge, and online monitoring systems 
need to ensure.

(ix) Capacity Building, Enforcement and 
Compliance: Strengthening the capacity of 
relevant government agencies responsible 
for groundwater management is crucial.  
Establishing mechanisms to enforce 
regulations, especially BWA 2013 and BWR 
2018 and ensure its compliance with 

established rules. 

(x) Indigenous and Local Knowledge: 
Recognizing and incorporating indigenous 
and local knowledge can enhance the 
effectiveness of governance strategies and 
ensure the cultural sustainability of water 
management practices.

Except for the above key components, depending 
on necessity, other areas of national interest can be 
considered based on the country's perspectives.

Water Governance Issues Addressed in 
Bangladesh Water Act 2013

 The Bangladesh Water Act 2013 is designed for 
the integrated development, management, 
abstraction, distribution, usage, protection and 
conservation of water resources in Bangladesh. 
The Act has provided the appropriate framework 
for better management of water resources in the 
country. It also provides provisions for 
punishment and �inancial penalty for 
non-compliance with the Act, including negligence 
to abide by government policy, and ordinance, 
non-cooperation with government of�icials, refusal 
to present necessary documents, providing false 
information, af�iliation with perpetrators, and 
protection measures for water resources 
management. The Act also recognizes the 
signi�icance of managing all forms of water
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resources in the context of the natural �low of 
surface water and recharge of groundwater.

The major water governance issues addressed in 
the Bangladesh Water Act 2013 are presented in 
the below diagram.

State of Water Resources Assessment in Barind 
Tract for Ensuring Equitable Water Governance

Recently WARPO has conducted a study project 
titled ‘Institutionalization of Integrated Water 
Resources Management (IWRM) process in 
compliance with Bangladesh Water Rules, 2018’ 

has been implemented to perform a baseline study 
for identifying the state of surface and 
groundwater resources in the High Barind region 
up to Mouza level. The study area is located in 
three districts namely, Rajshahi, Naogaon and 
Chapainawabganj Districts. 

The case study shows that, among the 215 unions 
under three districts, about 40 unions are in high 
water stress and about 47 unions are under Very 
High water stress zone. The study reveals that 
about 41% areas of these three districts are under 
High to very High water stress.  The district-wise 
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Figure 2: Water Governance Issues addressed in Bangladesh Water Act (BWA) 2013

Figure -3: Map showing Union-wise water stress areas in Rajshahi, Chapainawabganj and 
Naogaon districts (from Left to right)
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overall �indings on water-stressed areas up to 
Mouza Level are shown in the following maps.

The important recommendations that have been 
made from the study are:

1) Installation of new tube wells and extraction 
of underground water should be limited in 
water-stressed areas.

2) Out of the public or private ponds leased in 
water-stressed areas, some ponds should be 
reserved for drinking water and domestic 
purposes without leasing them. A signboard 
will be placed in front of each protected pond 
with detailed instructions on which pond can 
be used for which purpose.

3) The necessary number of canals for drinking 
and domestic water should be excavated in 
water-scarce areas and there will be detailed 
instructions on which canals can be used for 
which purpose by installing signboards in 
front of the canals.

4) The shortage of water should be met by 
supplying water from low water-stressed 
areas to high water-stressed areas.

5) The local people should be informed about the 
overall status of water resources (availability, 
demand, use, critical status etc.) in the project 
area to sensitize the users at various levels 
and thus ensure optimal uses of water.

6) Projects to be developed for identifying 

groundwater and surface water problems in 
10 districts of the north-central hydrological 
region of the country by 2026 and the 
remaining 44 districts by using a modern 
technology-based and automated monitoring 
system by 2030.

7) The use of surface water should be increased 
to reduce the pressure on groundwater. 
Necessary infrastructure needs to be 
constructed (pipelines, water treatment 
plants overhead tanks etc.) to ensure fresh 
water during the monsoon through 
constructing reservoirs and storing surface 
water.

8) To ensure Integrated Water Governance, the 
Managed Aquifer Recharge (MAR) Center 
should be established in water-stressed areas 
on a scienti�ic basis.

Proposed Framework for Water Governance in 
Bangladesh

As water is a critical element in development, 
balancing the water with demand and supply, 
optimizing the use of water for irrigation, 
industrial use and other uses; water governance 
often demands a Decision Support System based 
Governance framework with a holistic perspective 
of sustainable development.

Integrated water governance challenges 
conventional, fractional water development and 
management systems and emphasizes an 

Figure 4: Proposed Integrated Framework for Water Governance
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integrated approach with coordinated 
decision-making across sectors and scales where 
Policy, Act and Rules will be embedded in the 
center. To face the growing challenges regarding 
water rights, protection of resources, water use, 
and water services management, Bangladesh has 
enacted comprehensive legal frameworks such as 
the National Water Policy (1999), the Bangladesh 
Water Act (BWA) 2013 and Bangladesh Water 
Rules 2018; that outlines a coordinated and 
comprehensive regime for the development, 
management, extraction, allocation, use and 
conservation of water resources.

The formation of the high-powered National Water 
Resources Council (henceforth termed the 
Council) with the honorable Prime Minister as the 
head implies the importance the government is 
paying to the management of this precious 
resource. An Executive Committee under the 
Ministry of Water Resources will implement the 
decisions taken by the Council. The intention to 
take initiatives for a basin-scale, integrated water 
resources management of transboundary rivers, 
and exchange of data on �looding, drought, and 
pollution with co-riparian countries are good steps 
in the right direction. Water Resources Planning 
Organization (WARPO) under the Ministry of 
Water Resources will take the lead coordination 
role in the framework of water governance as the 
Secretariat to the Executive committee of the 
NWRC.

Stakeholder’s participation in the framework will 
play a pivotal role in implementing integrated 
water resource management. Academia, IT 
organizations, and the Water User Group will act as 
dynamic actors in this framework. For Issuing a 
Project Clearance Certi�icate in case of Surface 
Water Projects and No objection Certi�icate (NOC) 
for the abstraction of Groundwater by different 
stakeholders, this framework will provide a 
holistic view to perform proper management of 
groundwater based on a Decision Support System 
which is very dynamic and technology-based 
approach. The overall framework will be 

implemented by NWRC, ECNWRC, and WARPO 
with continuous support from all relevant 
institutions.

Strategy for Implementing Water Governance

The vision of WARPO is to become an apex 
organization in macro-level planning for the 
management and integrated development of water 
resources in the country. As a central coordinating 
body, it has to achieve sustainable water resource 
development by pursuing IWRM. To achieve these 
vision and mission, the WARPO is proposing some 
strategic planning for implementing water 
governance in Bangladesh as follows:

The baseline studies are being played for �inding 
out critical roles for declaration of water stress 
areas, availability of groundwater, quality of water, 
determining critical detrimental elements, lowest 
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Figure 5: Proposed Strategy for Water Governance in Bangladesh
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systems that guide the sustainable use, 
development, participation and protection of 
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essential due to the importance of groundwater as 
a signi�icant source of drinking water, agricultural 
irrigation, and industrial water supply. Effective 
governance is crucial for preventing depletion, 
maintaining water quality, and ensuring the 
long-term sustainability of this vital water 
resource. It plays a signi�icant role in addressing 
challenges like overdrawing, pollution, and the 
impact of climate change on groundwater 
availability.

About 25 Countries of the world belong to the 
home of One-quarter of the Population, Face 
Extremely High Water Stress’ (World Resource 
Institute,2023). Worldwide freshwater resources 
are abundant, with only 9% withdrawn by society. 
However, available resources are unevenly 
distributed across regions and within countries 
including Bangladesh.  About 50% of the world’s 
population live under highly water-stressed 
conditions for at least one month of the year. Water 
Stress jeopardizes people’s lives, jobs, food and 
economic development. During 2050  Global water 
demand will increase by  20%-25%, which will 
threaten to lower global GDP by 6%. About  $70 
trillion equivalent to 31% of Global GDP exposed to 
high water stress by 2050. On the other hand, 
about 60% of the World’s irrigated agriculture 
faces extremely high water stress conditions.

At present global water demand has more than 
doubled since 1960. Globally, the water demand 
exceeds that for growing populations and 
industries. Depending on the country’s 
groundwater withdrawal, most of the countries of 
the world are facing high to extreme water stress. 
The Middle East and North Africa region is the 
most water-stressed area in the world. Considering 
the above scenarios, sustainable water governance 
in Bangladesh is a critical issue.  

safe yields of aquifer and restricting abstraction of 
groundwater.

A pilot study of three districts namely Rajshahi, 
Chapainawbganj and Naogaon water resources 
assessment up to Mouza level has already been 

conducted. During the �inal dissemination 
workshop of the study, Honb'le Minister of State, 
Ministry of Water Resources requested to conduct 
and complete the baseline study of the water 
resources up to the Country level within 2030. 
Following the Minister level recommendation and 
experience from the pilot study WARPO already 
started the study “Assessment of water resources 
availability and lowest safe yield of aquifer in 10 
districts of the North-Central Hydrological Regions 
of Bangladesh for effective implementation of 
Bangladesh Water Act, 2013”. A study on 
remaining hydrological regions is expected to be 
completed within 2030. 

Institutional Cooperation /collaboration is vital for 
water governance. All stakeholders’ participation 
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recommendations, real-time monitoring and 
surveillance, and Managed Aquifer Recharge 
(MAR) in water stress areas. Policy directives for 
Industrial and Commercial uses of water, 

Volumetric Allocation of water, ensuring water 
quality measures, monitoring & surveillance are 
being considered as key elements in the proposed 
strategy.

Awareness raising in water use optimization, 
Reducing, reusing and recycling of water; 
continuous training and capacity building with 
updated knowledge and latest technologies are the 
key activities in the water governance strategy.

Way Forward

The Bangladesh Water Act 2013 and Bangladesh 
Water Rules 2018 are essential tools for ensuring 
sustainable water Governance in Bangladesh.  
Establishing a legal framework for sustainable and 
equitable use of water resources through 
developing a vibrant Decision Support System 
(DSS),   protecting the environment and promoting 
social equity is pivotal. Based on the experiences of 
the pilot study of Institutionalization of BWA 2013 
and BWR 2018, it is essential to conduct the 
country-wide water resources assessment up to 
the Mouza level to ensure sustainable water 
governance in the country for ensuring peace and 
prosperity.

Identifying Water Stress Areas, Availability of 
Water Resources, Water Quality assessment and 
Determining emerging elements with the 

establishment of a Water Governance Center/MAR 
Center in WARPO for proper utilisation and 
budgeting of volumetric allocation of water is vital 
for ensuring water governance. 

It is crucial to develop innovative solutions for 
providing drinking and domestic water in areas 

Mr. Zaheed Farooque M.P, Hon’ble State Minister, Ministry of 
Water Resources graced the National Workshop on 

“Operationalizing Integrated Water Resources Management 
in Compliance with Bangladesh Water Rules 2018 as the Chief 

Guest; Mr. Nazmul Ahsan, Secretary, MoWR attended as the 
Special Guest. Mr. Rezaul Maksud Jahedi, DG, WARPO Chaired 
the workshop held at Pan Paci�ic Sonargaon on 25 June, 2023  
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that are facing high water stress. This includes 
ensuring ef�icient usage of water, preserving 
surface water, and integrating water resources data 
into decision-making processes using DSS tools. 
Additionally, institutional capacity building of 
relevant agencies through smart IT and AI-based 
approaches is necessary. 

To ensure sustainable water governance at all 
levels and maintain peace in the sector, it is critical 
to properly integrate adaptive tools and enforce 

national water sector policies, strategies, and 
regulatory instruments. Regular monitoring and 
updating of such policies, including BWA 2013 and 
BWR 2018, is essential.

Md. Rezaul Maksud Jahedi
Director General

Water Resources Planning Organization 
Mohammad Alamgir

Principal Scienti�ic Of�icer
Water Resources Planning Organization 

and
M. Aminul Haque

Principal Scienti�ic Of�icer
Water Resources Planning Organization
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In 2001, Ko�i Annan made an insightful remark 
that the "Fierce competition for freshwater may well 
become a source of con�lict and wars in the future." 
Today, his words have become even more relevant 
as water continues to be a source of political 
tension between nations across the globe. 
Countries like Israel, Iraq, and Turkey have long 
been at odds over access to freshwater resources, 
as have India and Pakistan, India and China, and 
America and Mexico. Even the countries sharing 
the Nile River, Mekong River, and Amu Daria River 
basin have had to navigate complex water-sharing 
agreements to prevent con�licts.

Interestingly, water has both the potential to cause 
con�lict and to promote cooperation. While the fear 
of water wars looms large, it's worth noting that 
over 145 water treaties have been signed between 
different countries. These treaties have enabled 
nations to work together to manage and protect 
their water resources effectively. Ultimately, the 
future of water resources and the con�licts they 
could create will depend on how well nations can 
balance their competing interests and collaborate 
to ensure everyone's needs are met.

There are more than 260 transboundary rivers and 
450 aquifers, which cover nearly half of the Earth’s 
surface. The basins of these rivers, traversing 
around 145 countries, are home to 40 percent of 
the world’s population. History tells us that con�lict 
is less often caused by water scarcity than by poor 
governance or management. Management of these 
rivers is important for not only the environment, 
ecology, and economy, but also for easing tension, 
and creating harmony, and peace.

Several UN agencies such as UNEP, UNDP, UNESCO, 
WHO, FAO, UNIDO, and the World Bank have 
water-related issues in their charter. However, 
none of these institutions have mechanisms for 
resolving transboundary water-sharing disputes. 
Though there are various factors for 
transboundary water disputes, the main reasons 
are water storage or diversion of water from 
upstream, which causes the variability of �low 
(high or low), or scarcity of water downstream. 
Some other factors such as political, 

How to Resolve 
Transboundary 
Water Dispute 
through Bene�it 
Sharing
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Several UN agencies such as UNEP, UNDP, UNESCO, 
WHO, FAO, UNIDO, and the World Bank have 
water-related issues in their charter. However, 
none of these institutions have mechanisms for 
resolving transboundary water-sharing disputes. 
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transboundary water disputes, the main reasons 
are water storage or diversion of water from 
upstream, which causes the variability of �low 
(high or low), or scarcity of water downstream. 
Some other factors such as political, 

socioeconomic, or physical circumstances 
determine the probability of violent con�lict.

Various methods are followed to resolve water 
disputes. The �irst step is to initiate dialogue or 
negotiation. There is no �ixed method to initiate 
negotiation rather it depends on the geography, 
socio-economy, culture, religion, and historical 
relationship of the riparian countries. The other 
dispute resolution methods are mediation by a 
third party, bene�it-sharing diplomacy, 

international court of justice, and using military 
power. It has been observed that cooperation, 
mediation, strong river basin organizations, 
proper monitoring systems, information exchange, 
and bene�it sharing are the keys to success in most 
cases.

‘Bene�it sharing’ is a diplomatic term, but its use in 
transboundary water management has become 
increasingly popular. It refers to co-riparian basin 
states that share not only water but also various 
other forms of bene�its from the river.

Traditional con�lict resolution such as the judicial 
method distributes water among different user 
groups, which means one party gains at the 
expense of the other. This is known as the 
‘zero-sum’ or ‘distributive’ solution as it neither 

increases the overall bene�its nor satis�ies every 
party. In contrast, some water and environmental 
con�lict resolutions adopt an alternative dispute 
resolution method known as bene�it sharing. 
Arbitration, mediation, negotiation, cooperation, 
and consensus building are the main principles of 
bene�it sharing. The bene�it-sharing method is 
motivated by the possibility of positive-sum 
games, which aim to optimize bene�its, rather than 
the zero-sum game, which resolves the dispute by 
simple water sharing. Bene�it sharing typically 
involves sharing water but also countries offering 
one another various forms of social, political, or 
environmental bene�its, and various mixes of 
these. If two or more parties claim ownership of 
the same water sources with a high emotional and 
political value, it will be tough to resolve the 
dispute. On the other hand, if costs and bene�its 
change due to changes in ownership/management 
of water are expressed as monetary values, in 
many cases, ways to resolve con�licts over the 
water can be found. By treating water as a tradable 
good, con�lict can potentially be mitigated. A 
bene�it-sharing plan is seen by some to offer an 
ef�icient, impartial, and acceptable basis for all 
basin states in a transboundary water dispute to 
understand the potential to resolve the dispute. 
The success of bene�it sharing depends on how the 
riparian countries are willing to cooperate, how 
much additional bene�its the cooperation can 
bring to each country or how better off each 
riparian will be after bene�it sharing.

Bene�it sharing includes four types of bene�its: 
bene�its to the river, bene�its from the river, bene�its 
due to the river, and bene�its beyond the river. 
Bene�its to the River are bene�its from �low 
management in a river that do not involve 
extraction and  do  not  provide  direct  
consumption  bene�its  but  provide  enhancement  
of outcomes that humans may value. This includes 
bene�its of ecological improvement such as water 
quality, �loodplain, wetland, and �ish biodiversity, 
and the health and productivity of �isheries. Such 
management may indirectly provide goods and 
services that people value such as �ish for human 
consumption, lower water treatment costs, 
enhanced water-based recreation, and amenity.

Bene�its from the river refer to the direct bene�its 
from extracting and consuming water for example 
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for agricultural production or urban/industrial 
water supply. This concept also refers to changes in 
�low management with a primary emphasis on 
direct bene�its often in ways that involve trade-offs 
with bene�its to the river.

Bene�its due to the river mean the cost saved 
because of the river. If there is a good relationship 
between the riparian countries, they can change 
policy to self-dependence from self-suf�iciency and 
reduce military expenditure through combined 
defense. For example, there are many rivers 
between India and Bangladesh acting as borders. 
Fewer border guarding and patrolling along such 
border rivers can save costs. Internationally 
shared rivers have high political importance.

Bene�its beyond the River refer to non-water 
sector cooperation using the river such as regional 
cooperation, business opportunities, and exchange 
of culture. International rivers can act as a catalyst 
among the riparian countries and thus can 
promote cooperation in trade, commerce, 
exchange of technologies, and other various �ields.

The Toktogul reservoir in the Syr Darya, 
Kyrgyzstan, was the cause of political tension 
between Kyrgyzstan and the downstream 
countries. It was the biggest hydroelectric power 
plant in the river basin and produced 91% of all 
electricity consumed in Kyrgyzstan. Electricity 
demand is highest during the winter whereas 
irrigation demand in downstream Uzbekistan is 
highest during summer. Therefore, Kyrgyzstan 
wants to produce power and discharge water in 

winter, but Uzbekistan requires more water during 
the summer. Interestingly, downstream countries 
have greater material and non-material power 
than upstream countries. Then an agreement on 
the “Use of Water and Energy Resources in the Syr 
Darya Basin, 1998” was signed to compensate coal, 
gas, or money to upstream countries for energy 
loss. The agreement included the Kayrakum 
reservoir in Tajikistan in 1999.

According to the agreement, water allocations 
from the Toktogul dam and the amount of energy 
are determined yearly.

Bangladesh has too much water during the 
monsoon causing �lood and scarcity of water 
during the dry season. So, a water storage 
reservoir upstream can store water during the 
monsoon and release it during the dry season. 
Moreover, all the riparian countries can improve 
the �lood forecasting system by exchanging 
hydrological information and technology. 
Therefore, a possible win-win solution for the 
problems is very important for the good 
relationship among the neighboring countries. The 
bene�it-sharing method has been successful in 
resolving transboundary water disputes in many 
countries of the world.

Dr. Mohammad Abul Hossen
Member

Joint Rivers Commission, Bangladesh
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Water is essential for human life, and it is a �inite 
resource. Access to drinking water is a human 
right. Roughly half of the world’s population is 
experiencing severe water scarcity for at least part 
of the year (IPCC, 2022). These numbers are 
expected to increase, exacerbated by climate 
change and population growth (WMO, 2022). 
Climate change, population growth, and increasing 
water scarcity will put pressure on the food supply 
(IPCC, 2014) as most of the freshwater used, about 
72% on average, is used for agriculture (UN-water, 
2023). There is an urgent need to work together to 
protect and conserve our most precious resource. 
We must use water as a tool to create a more 
peaceful and prosperous world for all. We must 
realize that water is not only a resource to be used 
and compete for but also a human right, intrinsic to 
every aspect of life. In view of that, the River 
Research Institute (RRI) has been providing 
planning and design support for good water 
management to water resources development 
projects, which leads to sustainable development 
in Bangladesh. 

Bangladesh is a riverine country and a �lat deltaic 
region having a unique and uncommon system of 
rivers, tributaries and distributaries which play an 
important role in its agriculture, communication, 
economic development, social and natural 
environment. But these river systems are getting 
silted up gradually each year along with the 
shifting of the shoreline, which is causing 
navigational, communication, transportation and 
irrigation & drainage problems. Bangladesh 
experienced excess water in the monsoon but 
suffers scarcity of water in the dry season. In 
addition, Floods and river bank erosion are 
perennial occurrences in Bangladesh, and it takes 
away a huge toll on lives and valuable properties 
every year, which affects our microeconomy 
severely. The increasing landless people due to 
bank erosion is one of the main reasons of poverty 
in Bangladesh. Drought is also a severe problem for 
the country that affects our food production. The 
devastating effects of �loods, drought, river bank 
erosion, and sedimentation must be controlled for 

Water Can be a 
Tool for 
Sustainable 
Development in 
Bangladesh  
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the rapid development of the country. Water 
resources should be utilized properly to increase 
food production and generation of 
hydro-electricity. Crops as well as crop land, must 
be protected from saline water inundation and 
river bank erosion, respectively. To overcome this 
prevailing situation, the rivers need to be trained 
and dredged to increase their hydraulic ef�icacy 
and to protect river banks from erosion. Irrigation, 
drainage, and communication systems should be 
developed by constructing hydraulic structures to 
increase food production & healthy economy, and 
rivers need to be restored to develop the 
biodiversity of the natural environment. 
Bangladesh Water Development Board (BWDB) is 
the responsible organization for implementing 
such types of water resources development 
projects. The country expenses huge amount of 
money to construct hydraulic infrastructures like 
barrages, bridges, embankments, revetments, 
spur/groin, dams, sluice gates, culverts, etc., to 
mitigate �loods, drought, river bank erosion, to 
protect crops & lands, and to develop irrigation, 
drainage and communication system. 

It is true that river problems are very complicated 
and requires extensive scienti�ic investigation, 
research, and study in order to arrive at the correct 
engineering solution before actually taking 

up/launching a project or scheme in the �ield, 
which is generally very costly. RRI is responsible 
for providing planning and design support to the 
water resources development projects. RRI has 
been providing planning & design support of 
hydraulic structures to the planners and designers 
through the research, investigations, and studies 
by means of both Physical and Mathematical 
Model studies to make the project sustainable and 
cost-effective. The research, investigations, and 
studies on the river and other hydraulic problems 
result in the economization and sustainability of 
the different projects of water resource 
development and guard against waste from huge 
expenditures. The expenditure involved in 
carrying out research and investigation is very 
insigni�icant compared to the total cost of the 
development projects. 

Since it was established, RRI has successfully 
conducted more than 200 physical model studies 
under different water resources development 
projects related to �lood mitigation, river bank 
erosion, irrigation and drainage system 
development, communication system 
development, and river restoration. In addition, 
concrete materials, soil & water, and sediment 
samples have been tested in RRI for maintaining 
the quality of hydraulic structures and for 
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determining its foundation details. The modeling 
and test results have played an important role in 
the sustainable design and planning of the allied 
projects. 

The River Research Institute (RRI) is a 
government-funded research organization in 
Bangladesh that specializes in providing physical 
and mathematical modeling services to its clients. 
This unique organization offers a wide range of 
services, including the development of river 
modeling software, the analysis of river �lows, and 
the design of water management systems.

RRI is well-known for its hybrid modeling 
approach, which combines physical and 
mathematical models to provide more accurate and 
reliable results. This approach enables RRI to offer 
specialized services from a single source, resulting 
in lower costs and faster delivery times for clients. 
In addition to its modeling services, RRI also plays 
a signi�icant role in the development of sustainable 

water resources in Bangladesh. This is especially 
important in a country where water serves as a 
stabilizing force and a catalyst for sustainable 
development. By helping to make projects 
sustainable and cost-effective, RRI helps to ensure 
that the people of Bangladesh have access to clean 
water and can continue to develop in a sustainable 
way. Its unique approach to modeling and water 
management is helping to shape the future of water 
resources management in the country.

Dr. Engr. Md. Alauddin Hossain
Principal Staff Of�icer

River Research Institute
and 

S M Abu Horayra
Director General

River Research Institute
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In the contemporary global landscape, the 
management of water resources emerges as a 
critical imperative. The dwindling reservoir 
capacity per capita worldwide underscores the 
pressing need for sustainable water conservation 
strategies. Not only does the expansion of 
reservoirs fail to keep pace with population 
growth, but the storage capacity of existing 
reservoirs also faces challenges. Recent studies 
highlight concerning trends, particularly in regions 
like the Tibetan Plateau, known as the Water Tower 
of Asia, where climate change-induced impacts 
lead to signi�icant depletion in Terrestrial Water 
Storage (TWS).

The hurdles to extensive water storage efforts are 
particularly pronounced in Bangladesh, a nation 
intricately interwoven with its waterways. Its 
predominantly �lat and low-lying terrain and highly 
disparate water availability between dry and wet 
seasons pose multifaceted obstacles. The nation's 
water consumption, predominantly geared 
towards irrigation, heavily relies on groundwater, 
constituting   80% of annual usage. With 
projections indicating a steep rise in domestic and 
industrial water demand by 2050, the necessity for 
sustainable water management practices becomes 
increasingly apparent.

Water Conservation: Policy Directives

Bangladesh's water management approach is 
deeply entrenched in regional collaboration and 
strategic policy directives. The Cooperation 
Framework between Bangladesh and India, 2011, 
particularly Article 7, underscores joint efforts in 
water management for mutual bene�it. This 
framework extends across various domains, 
including power, connectivity, and sustainable 
development, emphasizing shared project 
development and �inancing arrangements.

At the national level, initiatives like the Bangladesh 
Delta Plan 2100 outline ambitious infrastructural 
interventions, such as constructing barrages on the 
Ganges River, to harness multiple bene�its like 
�lood mitigation and enhanced water availability. 
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Furthermore, collaborative studies with 
neighboring countries like Nepal and Bhutan aim 
to identify potential sites for water reservoirs, 
re�lecting Bangladesh's commitment to leveraging 
transboundary resources for collective prosperity.

Domestically, policy frameworks like the National 
Water Policy and the National Water Management 
Plan provide strategic guidance for sustainable 
water resource utilization. These policies 
prioritize preserving Bangladesh's unique 
waterbodies while emphasizing balanced 
economic development and environmental 
conservation.

Water Distribution (GBM Basin and Bangladesh)

Bangladesh's hydrological landscape, shaped by 
the intricate network of the 
Ganges-Brahmaputra-Meghna (GBM) river 
systems, plays a pivotal role in water distribution 
across the country. Annually, Bangladesh receives 
approximately 1200 billion cubic meters (BCM) of 
�low and 1.0 billion tons of sediment through the 
GBM river systems, including 57 trans-boundary 
rivers, with highly skewed spatial-temporal �low 
patterns, wherein 80% of the �low occurs within 8 
months. The country is endowed with a total of 
694 rivers, categorized as major (5 rivers), 
medium (40 rivers), and the rest being small 
rivers. Among these, 28% are located in the 
southwest (SW) region, 26% in the northwest 
(NW) region, and 25% in the northeast (NE) 
region, according to an analysis by the Center for 

Environmental and Geographic Information 
Services (CEGIS). The total length of rivers in 
Bangladesh is approximately 27,474 kilometers. 
Additionally, Bangladesh boasts 129,962 hectares 
of waterbodies, including haors, beels, and ponds, 
among which 36% are situated in the eastern hill 
region, 27% in the northeast region, and 14% in 
the southwest region (CEGIS, 2023).

Existing Water Storage in Bangladesh

Bangladesh's existing water storage infrastructure 
comprises diverse natural and arti�icial reservoirs, 
barrages, and wetlands. The Kaptai Lake, spanning 
688 square kilometers, stands as a testament to 
the country's capacity for arti�icial reservoirs, 
supporting hydroelectric power generation and 
serving as a vital water storage facility. In addition 
to arti�icial reservoirs, barrages like the Teesta 
Barrage and the Tangan Barrage play crucial roles 
in regulating river �low and managing water 
resources, particularly in regions prone to water 
scarcity and �looding. These barrages help 
optimize water distribution, ensuring equitable 
access to water for irrigation, domestic use, and 
industrial purposes. The Sundarbans mangrove 
forest, a UNESCO World Heritage Site also serves 
as a crucial habitat for biodiversity and contributes 
to water storage, acting as a natural buffer against 
storm surges and tidal �looding. The intricate 
network of rivers, including the Padma, Meghna, 
and Jamuna, further facilitates water storage and 
distribution, with numerous tributaries and 
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distributaries contributing to the country's 
hydrological resilience. Moreover, Bangladesh's 
extensive network of haors, beels, and ponds 
collectively contributes to water storage and 
distribution, supporting irrigation, �isheries, and 
other economic activities essential for livelihoods 
across the country. These natural waterbodies play 
vital roles in maintaining ecological balance, 
supporting biodiversity, and mitigating the 
impacts of climate change-induced events such as 
�loods and droughts.

In urban areas, reservoirs and water treatment 
plants ensure reliable water supply for growing 
populations, with strategic investments in 
infrastructure to enhance storage capacities and 
improve water quality. Community-based 
initiatives, such as rainwater harvesting and pond 
excavation, also contribute to local water storage 
efforts, empowering communities to manage 
water resources sustainably.

By leveraging natural and arti�icial water storage 
infrastructure, Bangladesh has made signi�icant 
strides in enhancing water security and resilience. 
However, continued investments in infrastructure, 
coupled with robust management practices and 
policies, are essential to address evolving 
challenges and ensure sustainable water 
management for future generations.

Potential Water Storage in Bangladesh

Bangladesh has signi�icant untapped water 
storage potential, particularly in regions like 
Chalan Beel and the southwestern and 
south-central parts of the country. Addressing 
challenges such as siltation and seasonal 
variations in water levels presents opportunities 
for enhancing water storage capacities through 
innovative solutions and strategic interventions. In 
regions like Chalan Beel, which experiences 
notable changes in�luenced by seasonal variations 
in rainfall and water �low, the implementation of 
water control structures and conservation 
measures can signi�icantly augment water storage 
capacities. Similarly, leveraging natural features 
like haors and baors presents promising 
opportunities for enhancing water storage during 
dry periods and ensuring resilience against 
water-related challenges.

Collaborative efforts with neighboring countries to 
develop upstream water storage projects offers 
additional bene�its, including �lood control, 
groundwater recharge, and improved navigation 
facilities. By harnessing the collective potential of 
these resources, Bangladesh can enhance its water 
security and resilience, ensuring sustainable 
development and prosperity for future 
generations.

Additionally, the potential volume of water storage 
in Chalan Beel is estimated to be approximately 
150 million cubic meters, assuming a stored water 
depth of 1.5 meters. Similarly, the potential volume 
of water storage in the southwestern and 
south-central regions, leveraging baors and 
perennial beels, is estimated to be around 100 
million cubic meters, assuming a stored water 
depth of 1 meter. The haors covering an area of 
859,000 hectares serve as natural reservoirs, 

capable of storing approximately 230 million cubic 
meters of water during the monsoon season, 
assuming a stored water depth of 1.5 meters. 
These numerical estimates underscore the 
immense potential of Bangladesh for water 
storage, highlighting the critical role that strategic 
planning and collaborative initiatives can play in 
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harnessing this resource for sustainable 
development and resilience against water-related 
challenges.

Bene�it of Water Conservation

The World Water Forum has recommended the 
construction of storage reservoirs to store 
monsoon water, offering a range of bene�its such as 
�lood control, augmentation of dry season �lows, 
groundwater recharge, enhanced agricultural 
productivity, improved navigation facilities, 
increased �ish production, environmental 
improvement, and the maintenance of ecological 

�low. Bangladesh is engaged in discussions with 
co-riparian countries to jointly develop water 
storage projects in upstream regions, ensuring 
equitable sharing of bene�its.

Example of Good Practices of Water Storage

In Bangladesh, several initiatives exemplify good 
water storage and management practices, 
showcasing innovative approaches and 
community engagement. One such initiative is the 
Blue Gold Program, which has made signi�icant 
strides in enhancing water resilience in the region. 
Through the construction of 29 regulators/sluices, 
535 kilometers of re-excavation of khals, and the 
installation of 17 drainage outlets, this program's 
comprehensive efforts resulted in a signi�icant 40 

million cubic meters of total water storage, 
contributing to improved water resilience in the 
region.

Another notable example is the River 
Re-excavation Project, implemented across 64 
districts, 375 upazillas, and 2 city corporations in 
Bangladesh. This comprehensive endeavor 
involves the re-excavation of 668 rivers, khals, and 
waterbodies, including 109 small rivers and 533 
khals, with a total re-excavation length of 5,262 
kilometers. The planned re-excavated Earth 
Volume is estimated to be 160.8 million cubic 
meters, contributing signi�icantly to water storage 
(65Mm3) during the dry season.

Conslusion and Way Forward

Bangladesh is at a crucial stage in its journey 
towards sustainable water management and 
conservation. The country has an extensive 
network of rivers, wetlands, and water bodies, 
which provides signi�icant potential for water 
storage and distribution. However, unlocking this 
potential requires a collective effort based on 
strategic policy directives, collaborative 
partnerships, and innovative solutions.

Moving forward, Bangladesh must prioritize the 
development of region-speci�ic strategies tailored 
to its diverse hydrological landscape. Whether 
through constructing arti�icial reservoirs, 
restoring natural waterbodies, or implementing 
water control structures, the country must adopt a 
multifaceted approach to water storage and 
management. Moreover, community engagement 
and participation are essential in ensuring the 
success and sustainability of these initiatives, 
fostering a sense of ownership and stewardship 
among local stakeholders.

Furthermore, the promotion of water conservation 
practices ensures the equitable distribution of this 
precious resource and fosters peace and 
cooperation among communities. By recognizing 
water as a vital instrument of peace and 
sustainability, Bangladesh can pave the way for a 
more resilient, water-secure future for all its 
citizens. Collaboration with neighboring countries 
in water management endeavors can also 
strengthen regional ties, promoting mutual 
understanding and prosperity.
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Bangladesh's goal of achieving sustainable water 
management is not only about ful�illing the 
present water requirements but also about 
securing the nation's future and ensuring the 
welfare of its people and ecosystems. By 
harnessing the combined potential of its water 
resources and adopting innovative and inclusive 
methods, Bangladesh can establish itself as a role 
model for water management practices 
worldwide.

Water conservation efforts that align with the 
"Water for Peace" theme can signi�icantly 
contribute to promoting peace, stability, and 
cooperation. Bangladesh, in particular, can play a 
crucial role in promoting fair access to water 
resources, mitigating the consequences of 
water-related disasters, and enhancing ecological 
sustainability, which can contribute to regional 
stability and prosperity. Successful water 
conservation measures can also create 
opportunities for water export, further enhancing 

Bangladesh's role as a key player in the global 
water market.

Through concerted action and innovation, 
Bangladesh can harness the power of water as an 
instrument of peace, cooperation, and economic 
growth, ensuring a sustainable future for 
generations to come.

Malik Fida A Khan
Executive Director

Center for Environmental and Geographic 
Information Services

Gazi Md Riasat Amin
Hydrologist and Climate Change Expert

Center for Environmental and Geographic 
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Bangladesh comprises the major part of the 
Bengal Basin and the Delta. The main issues for 
water resources management in Bangladesh are 
�lood, drought, riverbank erosion, salinity 
intrusion, groundwater (both contamination and 
depletion), land subsidence, drainage congestion, 
cyclone & storm surges, etc. Over time, some of 
these issues were exacerbated due to 
anthropogenic interventions and unplanned 
development activities, which happened due to a 
dearth of coordination as well as a knowledge gap. 
On top of these, climate change including sea level 
rise and transboundary issues only adds to the 
complexity of the problems; the magnitude of 
these problems is going to increase over the period 
in the near and the future. Given the ambition to be 
a developed country by 2041, addressing the 
expected impacts of climate change, there is a need 
for an integrated approach to future land and water 
management concerning water safety, agricultural 
growth and food security. 

Water is at the core of sustainable development. 
Water resources, and the range of services it 
provides, underpin poverty reduction, economic 
growth, and environmental sustainability. From 
food and energy security to human and 
environmental health, water contributes to 
improvements in social well-being and inclusive 
growth, affecting the livelihoods of billions. The 
largest single reservoir in the hydrologic cycle 
consists of the world's oceans, which contain over 
97 per cent of the water in the hydrosphere (Fetter, 
1994), but not suitable due to high salinity. 
Freshwater lakes and streams together constitute 
only 0.016 per cent and are susceptible to bacterial 
contamination. Groundwater contains only 0.61 
per cent of all water in the earth and principal 
source of fresh and safe water. With the growing 
demand, water scarcity is projected to become one 
of the main causes of social con�lict in the 
developing world where climate change impact 
may accelerate this problem. Therefore, each drop 
of water is powerful and is in demand. Poor people 
in rural areas will suffer the most from an 

Storage of Rain 
Water on the 
Surface and 
Managed Aquifer 
Recharge can 
Mitigate Con�lict 
through the 
Allocation of 
Augmented Water 
Resources 
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increased de�iciency of fresh water as they already 
travel considerable distances to access this basic 
necessity. Changes in the hydrological cycles can 
bring longer droughts and more intense rains 
making wet regions even wetter and arid areas 
drier. Changes in rainfall and the disappearance of 
glaciers will result in a considerable reduction of 
water quantity and quality for human 
consumption, industries and farming. This in turn 
creates con�licts amongst sectors and could affect 
agricultural production and food security. Proper 
scienti�ic development of available freshwater 
through adaptation technologies for ef�icient and 
sustainable water use and management is, 
therefore, a key strategy for increasing agricultural 
productivity and securing safe water supply in 
these regions including Bangladesh.

Water Resources of Bangladesh and Its 
Development

More use of surface water, when and wherever 
available, is highlighted in the National Water 
Policy (NWP, 1999) of Bangladesh. In the early 
days agricultural practices of the country were 
dependent on climatic conditions. Irrigation in the 
Sub-continent commenced in 1954 and was 
virtually fully developed by 1963-64. Traditional 
agricultural practices were followed by farmers till 
the 1950s. Farmers carried out this task with 
indigenous methods and equipment. Up to the 
1950s, Bangladesh was dependent on traditional 
means of irrigation, only swing baskets and doans. 
Swing baskets are capable of lifting water up to 1 m 
approximately and doans up to 1.5 m. After 
introducing irrigation machinery, the use of 
traditional irrigation devices started decreasing 
day by day. The Ganges-Brahmaputra-Meghna 
(GBM) basin covers �ive countries, including India 
(62.9%), China (19.1%), Nepal (8%), Bangladesh 
(7.4%) and Bhutan (2.6%). All three major river 
systems drain to the Bay of Bengal through 
Bangladesh. The river system of this delta has 
evolved through various changes in the last 250 
years. The large sediment load, coupled with a 
dynamic hydraulic regime, causes the rivers to be 
morphologically very active and extremely 
dynamic. A network of beels, haors, baors, lakes, 
khals, and ponds exists in the country, comprising 
a rich source of water bodies. Some of them remain 

underwater for the whole year whilst others are 
submerged in the wet season only. The Haor area 
in the Sylhet Basin consists of rivers, streams and 
irrigation canals, large areas of seasonally �looded 
cultivated plains, and hundreds of haors and beels. 
This zone contains about 400 haors and beels, 
varying in size from a few hectares to several 
thousand hectares. Haors are a vital resource for 
�isheries, irrigation water, ecosystem functioning 
and navigation. Beels are usually depressions or 
topographic lows and are generally smaller and 
seen all over Bangladesh. A third category is the 
Baor or oxbow lake, mostly found in the moribund 
delta as in greater Cumilla, Faridpur, Dhaka and 
Pabna districts. Kaptai Lake is the largest lake in 
the country, covering an area of around 777 km2, 
created after the construction of the Kaptai dam 
for hydropower generation. The average annual 
�low in the reservoir is approximately 15,646 
million m3. The natural drainage channels are 
referred to as khals. They are a common feature in 
all areas and serve several purposes, including 
navigation, �isheries (both migration and capture), 
water retention and drainage. An estimated 1.3 
million ponds exist in the country, covering some 
151,000 ha or 11% of the permanent inland water 
area. The ponds vary between 0.02 and 20 ha with 
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an average of 0.30 ha. Renewable freshwater 
resources of Bangladesh are over 1210 billion 
cubic meters whereas groundwater is only 21 
billion cubic meters.  

The Bangladesh Water Development Board 
(BWDB) was formed as a separate entity and this 
organization came to play a central part in the 
development of FCD (Flood Control and Drainage) 
projects. By excluding �lood waters from an area, 
the basic function of FCD infrastructure for 
agriculture is to convert land to a shallower �lood 
phase, which facilitates conversion from Broadcast 
Aman to Transplanted Aman and from Local to 
High Yielding Varieties. As a result, yields increase. 
FCD development has thus contributed to the 
increase in agricultural productivity in the country. 
FCDI (Flood Control, Drainage and Irrigation) 
development has however not been only positive. 
In the coastal areas, polder development has, along 

with other factors such as a decreased freshwater 
�low to the Ganges Dependent Area (GDA), 
contributed to increased waterlogging inside the 
polders and, by decreasing the tidal �low, siltation 
of river channels. These impacts should be 
quali�ied however and require a more integrated, 
updated and in-depth (economic) analysis. In 
addition to the FCDI schemes, the country avails of 
4 barrages across the rivers Teesta, Tangon, 
Buri-Teesta and Manu, which are used as diversion 
structures for irrigation purposes, and 1 large 
dam: the Kaptai Dam in the Chattogram Hill tracts. 
The Kaptai dam, with a total storage capacity of, is 
used primarily for hydroelectric power generation. 
Bangladesh constructed a barrage on the Teesta 
River in 1990 to provide irrigation water for crop 
production in the Teesta Barrage Project area. As 
per the NWPo, 1999 LGED focuses on scheme 
development of areas below 1000 hectares, which may 
be part of larger BWDB-developed FCD schemes. 

 

Figure 1. Annual average precipitation of about 2300 mm and
surface water bodies offer more use of surface water
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About 90% of the total irrigated area of 
Bangladesh is under private sector-led ‘minor 
irrigation’. Minor irrigation involves different 
pumping technologies like STW, Deep Set Shallow 
Tube Wells (DSSTW), DTW, Force Mode Tube Wells 
(FMTW), Low Lift Pumps (LLP) etc. The majority 
of the technologies are STW and LLP. In 1972, 
Bangladesh Agricultural Development 
Corporation (BADC) initiated capital-intensive 
methods for DTW installation in Bangladesh and 
provided well components for rapid expansion of 
groundwater irrigation. BADC used to install DTWs 
by reverse circulation drilling method using very 
costly power rigs and distributed water to farmers, 

mostly under subsidized projects. Privatization 
and expansion of minor irrigation and withdrawal 
of government subsidies in irrigation equipment 
lead to a very rapid growth of farmer-�inanced 
STWs. The manually driven percussion method 
became popular for STW installation having a 
depth of 20-45m. Direct circulation rotary drilling 
method with donkey pumps is another low-cost 
technology for the installation of up to 300m depth 
for even larger diameter wells. The electric pump 
Water Extraction Method (WEM) was developed 
very recently, but the development of diesel 
centrifugal pump WEM is older in comparison 
with the electric pump WEM.
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Incremental increases in dry-season groundwater 
pumping for irrigation lower groundwater levels 
and enhance leakage under gravity of surface 
water from rivers, ponds and canals during the 
subsequent monsoon. This broad set of recharge 
pathways induced by dry-season groundwater 
pumping is described as ‘The Bengal Water 
Machine (BWM)’ by Shamsudduha et al. (2023). 
This study shows that the collective operation of 
~16 million smallholder farmers in Bangladesh 
from 1988 to 2018 has induced cumulative 
freshwater capture of between 75 and 90 cubic 
kilometers. However, the research also highlights 
limitations to the operation of the BWM in areas 
where induced monsoonal recharge is insuf�icient 
to fully replenish groundwater abstracted during 
the dry season, depleting groundwater storage and 

rendering groundwater inaccessible to households 
reliant on shallow wells. Among 465 monitoring 
well locations, about two-thirds show the 
non-functionality of the BWM. Therefore, it is vital 
to assess the suitability of locations for the 
operation of the BWM to maximize bene�its to 
farmers and minimize the risks of groundwater 
depletion. The importance of long-term 
hydrological monitoring to assess the status and 
trends of the country's groundwater resources is 
highlighted.

Figure 3. Based on the BWDB groundwater level 
monitoring data, a study (Shamsudduha et al. 
2023) shows that the collective operation of ~16 
million smallholder farmers in Bangladesh from 
1988 to 2018 has induced cumulative freshwater 
capture of between 75 and 90 cubic kilometres. 

Figure 2.  Trends of groundwater irrigation by LLPs, DTWs and STWs in Bangladesh
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However, the research also highlights limitations 
to the operation of the BWM in areas where 
induced monsoonal recharge is insuf�icient to fully 
replenish groundwater abstracted during the dry 
season, depleting groundwater storage 
(non-BWM).  

Towards Sustainable Use of Water

Conjunctive use of Groundwater and Surface Water

Groundwater irrigation now surpasses surface 
water as the main source of irrigation water in 
Bangladesh and many other regions. Because of 
the growth in groundwater irrigation, world 
agriculture now accounts for an estimated 70% of 
total groundwater use with only 20% and 10% 
going to industry and residential uses, respectively. 
It is important to note that groundwater in some 
hydrogeological settings is not used alone, but in 
conjunction with surface water, for instance, as a 
supplement when irrigation schemes are 
undermanaged and farmers seek reliability and 
�lexibility provided by their wells. Groundwater 
management is often treated as if it took place in 
areas distinct from surface irrigation schemes. 
However, when looking at many such schemes, 

ranging from India to Pakistan and Bangladesh, 
farmers use surface and groundwater in 
conjunction. Bangladesh Water Development 
Board has many surface water irrigation schemes. 
But these projects manage only surface water. 
Groundwater uses within these project areas are 
done in many cases by the initiatives of individual 
farmers. Farmers use groundwater within surface 
water irrigation projects because surface water 
schemes are not functioning during dry lean 
periods, not delivering water on time or not timely 
enough to grow sensitive (e.g. HYV rice) crops. In 
such cases, the surface water scheme itself can 
provide groundwater as supplementary irrigation 
where the areas are at risk of surface water 
availability during dry lean periods. The opposite 
applies to the Barind Multipurpose Development 
Authority (BMDA) project in the north-western 
part of the country where BMDA has been 
promoting mainly groundwater for irrigation. 
Here, BMDA can combine surface water irrigation 
with groundwater wherever available.   

Control of Water Sources

 Nearly 40% of the water taken into earthen canals 

Figure 3. BWDB Groundwater Level Monitoring Stations
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is lost during conveyance due to seepage and 
evapotranspiration. Thus huge volume of water is 
diverted annually; however, a portion of it would 
reach the water table and again recharge 
groundwater. But it takes days to years depending 
on the aquifer type. Therefore, lining canals to 
reduce these losses should be encouraged. Control 
of the source of excess water by percolation from 
the irrigated land also is a dif�icult and perplexing 
task. In a few areas, there is so much excess salinity 
or alkali in the soil and lowering the water table is 
that it is necessary to solve the drainage problem. 
The lining of the irrigation canals to prevent 
seepage losses and more ef�icient application of 
irrigation water to reduce or eliminate 
deep-percolation water losses may result in a 
satisfactory lowering of the water table in these 
areas, thus making drainage essential. Canals with 
concrete bottoms and walls as well as piped 
distribution systems may protect a signi�icant 
portion of lost water. 

Another portion of the major loss of irrigation 
water is due to a lack of adequate knowledge 

among farmers. Bangladesh National Water 
Management Plan (NWMP) recommended total 
water depth for HYV boro rice is between 1200 

and 1500 mm per season depending on soil 
conditions. Considering the maximum value the 
average water used by farmers was 34 % more 
than the recommended limit that has no use to the 
growth of crops (Zahid et al., 2009). Agricultural 
water-saving measures such as improved 
irrigation water distribution through low-pressure 
pipes and drip and micro-sprinkler technology, 
improved irrigation forecasting, deep ploughing, 
straw and plastic mulching, etc. can reduce 
non-bene�icial evapotranspiration, seepage loss 
and loss due to knowledge gap of farmers which 
may lead to real water savings. Introducing water 
meter �ixed with the delivery line of tubewell and 
provision of more electric pumps with electricity 
meters would motivate farmers to avoid misuse of 
water. 

Storage of Precipitated and Flood Water for 
Dry-season Irrigation

A vast area of Bangladesh suffers from the scarcity 
of water for irrigating its agricultural lands not 
only in dry months but also during monsoon. 
There is considerable scope for the collection of 
rainwater before huge losses due to evaporation, 
transpiration, runoff and drainage. Water storage 
can enhance both water security and agricultural 
productivity. To reduce the harmful effect of �loods 
and to use the surplus water for irrigation, the 
Bangladesh Water Development Board has 
constructed several embankments, barrages and 
canals.  

Ganges-Kobadak Irrigation Project, a large surface 
irrigation system of the country on the right bank 
of the river Ganges, better known as G-K Project, 
covers an area of 197,500 ha in south-west 
Bangladesh of which 142,000 ha are net irrigable. 
The G-K Project represents an irrigation system in 
which water is lifted from the Ganges River by 
pumps and is distributed by gravity canals. The 
objectives were to increase food production, 
improve cropping patterns, increase cropping 
intensity, and improve the socioeconomic 
conditions of the farmers. Implementation of the 
project started during the year 1954-55. In 
1962-63, some local varieties of rice were 
cultivated under this irrigation project for the �irst 
time. At that time HYV rice was not available in the 
area. Afterwards, the cultivation of HYV rice 
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became popular among the farmers.

A vast area of North Bangladesh suffers from a 
scarcity of water for irrigating its agricultural 
lands not only in dry months but also during 
monsoon when a prolonged spell of scarcity/no 
rainfall affects crops. Considering this, Teesta 
Barrage was constructed to increase agricultural 
production through supplementary irrigation 
thereby creating employment opportunities. 
Although the implementation of the project 
started in 1960, the actual construction of the 
Barrage was taken up in 1979 and that of the canal 
system in 1984-85. To derive early bene�its, the 
Project has been phased out viz. Phase-1 and 
Phase-11. The Phase-1 (restructured) has a 
command area of 154,250 hectares with a net 
irrigable area of 111,406 hectares. 

Chandpur Irrigation Project located in Chandpur 
and Lakshmipur district covers a gross area of 
54,036 ha. It provides irrigation facilities to 24,291 
ha and drainage facilities to 21,578 ha of land. The 
project started in 1963 and was completed in 
1978. The Meghna-Dhonagoda Project is located in 
the Matlab upazila of Chandpur district. The 
project provides irrigation water to an area of 
14,400 ha. It includes 65 km of �lood embankment, 
220 km of irrigation canal, and 125 km of drainage 
channel.

However, these projects have suffered from 
problems both at the implementation and 
operational stages. Water use has been 
considerably higher than anticipated and this has 
led to reluctance to develop the full irrigable area. 
Operations to extract water from the Ganges are 
made dif�icult because dry-season water levels are 
signi�icantly below the level for which the pumps 
were designed and up to one million cubic meters 
of slit has to be dredged annually from the canal 
leading from the Ganges to the pump house. In 
recent years, farmers in the area have turned to 
tubewells to augment supplies, although they 
revert to surface water whenever it is available. 
The surface water provides less than 20% of dry 
season irrigation. Construction of more surface 
water irrigation projects can reduce stress on the 
groundwater environment and face the challenge 
of seawater intrusion in the coastal belt due to the 
sea-level rise triggered by climate change. The 
Government of Bangladesh has emphasized the 

implementation of the Ganges Barrage Project for 
sustainable poverty alleviation and environmental 

conservation by providing storage water irrigation 
in the Southwest region of the country.

Managed Aquifer Recharge

MAR (Managed Aquifer Recharge), also known as 
arti�icial recharge, is the umbrella term for a range 
of technologies involving in�iltration and injection 
processes, recharge basins etc. that enable the 
integrated use and management of surface water 
and groundwater to achieve a wide and growing 
range of social, economic and environmental 
bene�its (Dillon et al, 2020; Marta et al., 2019). 
Arti�icial recharge i.e. the augmentation of natural 
in�iltration of treated safe and fresh surface water 
and harvested rainwater into the groundwater 
system needs to be carried out for overstressed 
aquifers like the Dhaka aquifer. Traditional 
approaches to watershed development that stress 
enhancing recharge to groundwater do not pay 
adequate attention in developing countries like 
Bangladesh. MAR is useful for overstressed 
aquifers subject to falling water levels, salinity 
encroachment etc. In areas where groundwater is 
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already over-exploited like Dhaka city and Barind 
area etc., recharge enhancement has the potential 
to store excess runoff. Techniques of both direct 
recharge i.e. water added to the groundwater 
reservoir in excess of soil-moisture de�icits and 
evapotranspiration by direct vertical percolation 
through the vadose zone and indirect recharge i.e. 
percolation to the water table through the beds of 
surface-water courses, can be introduced to add 
additional water storage in aquifers. MAR has 
many bene�its but has several risks too, associated 
with it. If not regulated through proper legal 
instruments, there is a risk of using water having 
poor quality as source water and thus impairing 
the inherent water quality of potable aquifers. 

Marta et al. (2019) summarize the method used to 
generate potentiality maps for arti�icial recharge 
techniques in Bangladesh. The method consists of 
analyzing key variables that contribute to the 
Physical Potential (PP) and the Demand Urgency 
(DU) for the aquifer systems in Bangladesh. The 
identi�ied variables that de�ine the PP are: 
precipitation intensity and duration; evaporation 
loss; surface geology; thickness of the aquitard; 
groundwater depth below the surface in the 
middle of the monsoon (June); Wells contaminated 
with arsenic; inundation land type. The variables 
that de�ine the DU are: population density; depth 
of the groundwater table below the surface at the 
driest month (April); poverty; absence of 

perennial rivers close by; and irrigation demand.

The variables describing these two aspects are 
analyzed and reclassi�ied according to a set of 
criteria. Each criterion is then assigned a 
“suitability score” and the �inal total potentiality is 
calculated. Following this method, the potential of 
a number of MAR techniques are mapped. The 
highest PP is in the northwest (Barind area) and on 
the eastern side of Bangladesh. The most 
in�luential variables are precipitation and 
evaporation, which are higher in the east. The map 
of the DU shows that there is a need for MAR 
techniques mostly in the western part of 
Bangladesh. These areas are highly populated, 
with high poverty, and as a distinctive fact, with a 
high irrigation demand. The coastal zone, areas 
where one could also have a high DU, are also 
highlighted, however, due to a lower population 
density, the scores for DU are lower. Based on the 
results, the techniques “in�iltration well” and 
“arti�icial reservoir” have the highest potential in 
Bangladesh. Combining the PP and the DU shows 
that the total potentiality for an in�iltration well is 
higher in the northwest, Barind, and in the central 
north part of Bangladesh. Some parts in the coastal 
belt and the Chattogram are also suitable to 
consider MAR through in�iltration wells. There are 
other techniques, most of them still in the 
experimental phase, which could also enhance 
rainwater harvesting during the wet season to 

Figure 4. Managed Aquifer Recharge (MAR) potentiality maps: (a) total potential map for the in�iltration well;
(b) Total Demand Urgency (Marta et al., 2019).
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make water available during the dry season. Some 
of them might be more interesting for irrigation 
purposes and others for domestic water supply.

The in�iltration well is the most common aquifer 
storage and recovery technique used in 
Bangladesh. It is mostly meant for domestic water 
supply. There are several studies researching the 
potential of this system and monitoring its 
bene�its, however there is no concluding study yet 
on its impact. There are other techniques, most of 
them still in experimental phase, which could also 
enhance the rainwater harvesting during the wet 
season to make water available during the dry 
season.  Some of them might be more interesting 
for irrigation purposes and other for domestic 
water supply. In�iltration pond consists of building 
a pond in a sandy area where water can in�iltrate 
easily. The pond has a permeable bottom to allow 
water to in�iltrate and recharge the aquifer. This 
system has been applied in several countries and 
have proofed to work. Recharge basin connected to 
the aquifer consists of creating an arti�icial pond 
by digging out the surface impermeable material 
and replacing it by sandy material in order to bring 
the new sand in contact with the aquifer and 
enhance the recharge of it. This system is at the 
moment conceptual and its potential still needs to 
be tested. Arti�icial reservoir disconnected from 
the aquifer consists also of digging out some clay 
and �ill it with sand. In this case the clay thickness 
us such that the new sand does not come in contact 
with the aquifer. This technique might be useful to 
create shallow surface water lenses disconnected 
from a deeper aquifer that might be contaminated 
by saline water or arsenic rich water.

Water �udget and �ater �llocation �lan

Extension of irrigation is emphasized with ef�icient 
management of water resources, increased 
irrigation coverage, especially to less developed 
areas and use of more surface water. PRS highlights 
increasing pro�it margins from rice irrigation, 
developing policies for market liberalization to 
already encourage minor irrigation, rationalising 
performance and cost recovery, continuing 
pro-market policies for irrigation development, 
improving the quality of irrigation water and 
increasing the pro�itability of irrigated crops. 
Rationalized utilization of groundwater is 
emphasized ensuring the supply of safe water for 

domestic use, regulation of industrial and 
agricultural use, and conjunctive use of water. 
Mainly surface water irrigation projects are under 
implementation. Conjunctive use or 
groundwater-surface water interaction has not 
been considered. To accelerate the PRS Plan, steps 
have been taken by the government to improve the 
governance of water resources. For the sustainable 
management of available freshwater resources 
without harming the ecosystem, upazila and/or 
union-level water budget and water allocation 
plans need to be prepared. Based on the demand 

and availability of water resources (surface water, 
groundwater, rainwater harvesting) water 
allocation for different uses would be made as per 
the priority mentioned in Water Act 2013.

Currently, about 98% of drinking water and 80% 
of dry season irrigation water supply has been 
provided by groundwater. Global water demand 
for manufacturing is expected to increase by 400% 
from 2000 to 2050, the main increases will be in 
emerging economies and developing countries like 
Bangladesh. Therefore, there is a need for 
expansion and improvement of the water supply 
services to satisfy the basic needs of the people. 
Given that most of the country's environmental 
resources are linked to water resources, the 

35



Bangladesh comprises the major part of the 
Bengal Basin and the Delta. The main issues for 
water resources management in Bangladesh are 
�lood, drought, riverbank erosion, salinity 
intrusion, groundwater (both contamination and 
depletion), land subsidence, drainage congestion, 
cyclone & storm surges, etc. Over time, some of 
these issues were exacerbated due to 
anthropogenic interventions and unplanned 
development activities, which happened due to a 
dearth of coordination as well as a knowledge gap. 
On top of these, climate change including sea level 
rise and transboundary issues only adds to the 
complexity of the problems; the magnitude of 
these problems is going to increase over the period 
in the near and the future. Given the ambition to be 
a developed country by 2041, addressing the 
expected impacts of climate change, there is a need 
for an integrated approach to future land and water 
management concerning water safety, agricultural 
growth and food security. 

Water is at the core of sustainable development. 
Water resources, and the range of services it 
provides, underpin poverty reduction, economic 
growth, and environmental sustainability. From 
food and energy security to human and 
environmental health, water contributes to 
improvements in social well-being and inclusive 
growth, affecting the livelihoods of billions. The 
largest single reservoir in the hydrologic cycle 
consists of the world's oceans, which contain over 
97 per cent of the water in the hydrosphere (Fetter, 
1994), but not suitable due to high salinity. 
Freshwater lakes and streams together constitute 
only 0.016 per cent and are susceptible to bacterial 
contamination. Groundwater contains only 0.61 
per cent of all water in the earth and principal 
source of fresh and safe water. With the growing 
demand, water scarcity is projected to become one 
of the main causes of social con�lict in the 
developing world where climate change impact 
may accelerate this problem. Therefore, each drop 
of water is powerful and is in demand. Poor people 
in rural areas will suffer the most from an 

continued development and management of the 
nation's water resources must include the 
protection, restoration, and preservation of the 
environment, its bio-diversity and the water 
quality. Therefore, this is the time to estimate the 
availability of water, water demand and water 
budget with allocation plans for different uses 
down to the Upazila/Union Level for the 
sustainable use and governance of the integrated 
water resources.

Demand calculation for different Uses/Sectors can 
be done by analyzing data and information 
sourced from,  

• Drinking and Potable (Data source: DPHE, 
NGOs, population demand calculation, BBS 
etc.) 

• Agriculture: (Data source: BADC, DAE, BBS 
etc.)

• Environmental �low, groundwater storage and 
ecosystem

• Others (if any): (e.g. industrial etc.)

Estimation of available freshwater resources can 
be done by analyzing and modelling data and 
information sourced from,

• Surface Water: (Data source: BWDB, �ield 
survey, LGED etc.) 

• Groundwater: (Data source: BWDB, �ield 
survey etc.)

• Rainwater (based on reservoir capacity and 
shortage of surface water and groundwater, if 
any)

Water Allocation Plans can be formulated based on 
the priority of water use mentioned in the Water 
Act 2013. The major water sources to be 
considered for different sectors are,
• Drinking and potable (Source: groundwater, 

rainwater and surface water) 

• Agriculture (Source: surface water, shallow 
groundwater and rainwater)

• Ecosystem (e.g. minimum stream �low, 
biodiversity, protection of groundwater table 
declination etc.)

Water Allocation Plan (WAP) needs to be prepared 
to outline the rules for allocation, transfer, and use 
of available groundwater from prescribed sources. 
WAP must be consistent with the NWMP and 
RWRMP. Water licenses and water permits may be 
given through the development of WAPs for 
controlling the allocation, use, and management of 

Figure 5: Chart for water budget analysis
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Bangladesh comprises the major part of the 
Bengal Basin and the Delta. The main issues for 
water resources management in Bangladesh are 
�lood, drought, riverbank erosion, salinity 
intrusion, groundwater (both contamination and 
depletion), land subsidence, drainage congestion, 
cyclone & storm surges, etc. Over time, some of 
these issues were exacerbated due to 
anthropogenic interventions and unplanned 
development activities, which happened due to a 
dearth of coordination as well as a knowledge gap. 
On top of these, climate change including sea level 
rise and transboundary issues only adds to the 
complexity of the problems; the magnitude of 
these problems is going to increase over the period 
in the near and the future. Given the ambition to be 
a developed country by 2041, addressing the 
expected impacts of climate change, there is a need 
for an integrated approach to future land and water 
management concerning water safety, agricultural 
growth and food security. 

Water is at the core of sustainable development. 
Water resources, and the range of services it 
provides, underpin poverty reduction, economic 
growth, and environmental sustainability. From 
food and energy security to human and 
environmental health, water contributes to 
improvements in social well-being and inclusive 
growth, affecting the livelihoods of billions. The 
largest single reservoir in the hydrologic cycle 
consists of the world's oceans, which contain over 
97 per cent of the water in the hydrosphere (Fetter, 
1994), but not suitable due to high salinity. 
Freshwater lakes and streams together constitute 
only 0.016 per cent and are susceptible to bacterial 
contamination. Groundwater contains only 0.61 
per cent of all water in the earth and principal 
source of fresh and safe water. With the growing 
demand, water scarcity is projected to become one 
of the main causes of social con�lict in the 
developing world where climate change impact 
may accelerate this problem. Therefore, each drop 
of water is powerful and is in demand. Poor people 
in rural areas will suffer the most from an 

water resources in a prescribed area both for 
surface or groundwater. The WAP also includes an 
assessment of the quantity and quality of water 
needed for dependent ecosystems, an assessment 
of resource capacity, rules to allocate and transfer 
water for environmental, social and economic 
needs, resource monitoring etc. A WAP sets the 
limits on the amount of water that can be taken 
and used. All of these tools can be implemented 
under the authority of the enacted Bangladesh 
Water Act 2013 Water Rules 2018.

Way Forward 

Sustainable use of available safe water including 
groundwater can be planned by analyzing data and 
information on the components of the hydrologic 
cycle. In Bangladesh where groundwater is the 
principal source of irrigation, industrial and 
potable water supply, regular assessment and 
monitoring of this resource is very important. 
Maintaining the water balance of withdrawals and 
recharge is vital for managing human impact on 
water and ecological resources. Groundwater 
resources that can safely be abstracted from both 
upper and deeper aquifers need to be assessed 
properly. Because of the increasing water demand 
and to reduce dependency on limited fresh 
groundwater resources, utilization of available 
surface water and conjunctive use should be 
emphasized as per the National Water Policy 1999 
and other guidelines of the Government. Regional 
modelling of the groundwater systems has to be 
developed for effective water resource 

management to plan agricultural, rural and urban 
water supplies and to forecast the groundwater 
situation in advance for dry seasons.   

Preparation of water budget and water allocation 
plans are important up to the union level based on 
available data and information as well as 
conducting required surveys and investigations. 
All of these tools can be implemented under the 
authority of the Water Act 2013 Water Rules 2018. 
Augmentation of both natural and arti�icial 
recharge of groundwater (MAR) can be done in 
groundwater-depleted and water-stressed areas 
by implementing appropriate programs and 
techniques. Extension and upgrading of the 
existing network of groundwater monitoring wells 
should be done spatially and vertically in different 
aquifers for estimating recharge, monitoring 
�luctuation of the water table and movement of 
groundwater and water quality assessment. To 
facilitate the actions for sustainable development 
and management of water resources of 
Bangladesh, strengthening and capacity building 
of appropriate organizations is required.

Dr. Anwar Zahid
Director (Geology)

Directorate of Ground Water Hydrology
Bangladesh Water Development Board
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The Teesta River, originating in the Himalayas 
and �lowing through India and Bangladesh, faces 
signi�icant challenges due to water scarcity and 
competing demands. The Teesta basin, covering 
Sikkim and parts of West Bengal in India, and 
several districts in Bangladesh, is characterized by 
steep terrain, prone to natural hazards like 
earthquakes and landslides. Besides, the river's 
�low is highly variable, primarily sourced from 
rainwater with seasonal snowmelt contributions. 
However, water diversion projects, such as the 
Teesta  Barrage Project (TBP) in India and the 
Teesta Barrage Irrigation Project (TBIP) in 
Bangladesh, have signi�icant implications for 
downstream water availability and ecosystem 
services. Diverse water utilization from the Teesta 
River encompassing irrigation, hydropower 
generation, domestic water supply, �isheries, and 
navigation are observed in this river basin. 
Economic bene�its from these uses can be 
quanti�ied based on data from baseline years, with 
scenarios re�lecting current conditions and 
proposed water-sharing arrangements.

Teesta River and Basin

The Teesta River originates as Chhombo Chhu from 
a glacial lake, Khangchung Chho, in the Sikkim, 
India, at an elevation of 5,280 meters. The 
Chhombo Chhu, the headstream of theTeesta, �lows 
eastwards, joins the Zemu Chhu and becomes the 
Lachen Chhu. Then the Lachen Chhu meets the 
Lachung Chhu and the combined �low becomes the 
Teesta and �lows southward (Noolkar-Oak 2017). 
Figure 1 shows the Teesta River and its basin area.

The  Teesta  basin,  covering  Sikkim's  mountainous  
landscape,  faces  natural  hazards  like earthquakes 
and landslides, with the river �lowing swiftly 
through narrow valleys. As it traverses through 
West Bengal's plains, the Teesta gathers water 
from multiple tributaries before entering 
Bangladesh. Next, the Teesta River spans 
approximately 414 kilometers, originating in 
Sikkim and �lowing through West Bengal and 
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Bangladesh before joining the Brahmaputra River. 
The length of the river within Sikkim is about 151 
km, then it �lows 19 km along the border of West 
Bengal and Sikkim. Further south it �lows for 123 
km in the Jalpaiguri and Koch Bihar districts of 
West Bengal, 121 km in Bangladesh, and ultimately 
joins the Jamuna or Brahmaputra at 
Sundarganj/Chilmari. The total catchment area is 

20,000 km2 and 48.33% of this area falls in 
Bangladesh. The catchment area of Teesta River 
covers �ive northern districts of Bangladesh: 
Lalmonirhat, Rangpur, Kurigram, Nilphamari, 
Gaibandha comprising 9,667 km2, with an 
estimated population of 9.15 million (The Asia 
Foundation 2013). The lower Teesta basin 
(Bangladesh) is densely populated (Table 1).

The Teesta River is fed mainly by rainwater, though 
snowmelt water is the major component for a few 
lean months. For example, the average �low in 
August is about �ifteen times larger than in 
February, so there is great �low variation across the 
year. The complex basin hydrology includes both 
surface and subsurface �low of water. The 
groundwater pool in the Teesta basin is 
uncon�ined and �lows southward to the Bay of 
Bengal. That’s why, even if all water is diverted 

from the Gajaldoba barrage in the dry season, 
some �lows remain available in Dalia, Bangladesh 
due to regeneration from groundwater �low.

Agricultural Dynamics in the Teesta River Basin

In the Teesta River basin, agriculture is diverse, 
catering to various elevations and climatic 
conditions. In high-elevation areas like Lachen 
(2,500 masl) and Thangu (4,300 masl), traditional 
communities engage in mixed farming, cultivating 

Figure 1: Teesta Basin

State/Country Length Basin area  Population (2011)  Population density  
 km. In % km2  In % In count  in % No/km2 

Sikkim 118 37 7,039  35.20 610,577  5.31 87 
Sikkim-West 

Bengal border  19 4.6 – – – – – 

West Bengal  112 30 3,294  16.47 1,729,899 15.06 525 
Bangladesh 119 29 9,667  48.33 9,150,000 79.63 946.5 
Entire basin  368 100 20,000  100 11,490,476 100 687.81 

Table 1: Teesta Basin information

Column need to update
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crops such as wheat, barley, seasonal vegetables, 
and medicinal plants during the summer. Winter 
sees migration to lower areas for livelihoods like 
tourism or uphill for free grazing. Climate 
extremes, however, have increased vulnerability, 
impacting livestock populations and agricultural 
productivity. Efforts by organizations like the 
Sikkim Institute of Cottage Industry provide 
alternative income sources such as carpet weaving 
and souvenir making.

In  mid-hills,  agriculture  dominates  as  the  
primary  livelihood,  with  a  mix  of  crops, 
horticulture, and livestock rearing. Climate 
changes, particularly hailstorms and erratic 
rainfall, pose challenges to crop cultivation, 
leading to declining pro�itability and outmigration, 

leaving women and older individuals stressed 
managing agricultural activities and households.

In the �loodplains, agriculture faces limitations due 
to irrigation water scarcity, declining water tables, 
and reliance on diesel pumps. Despite challenges, 
farmers cultivate groundnuts, paddy, seasonal 
vegetables, and potatoes. In Bangladesh, rice 
farming predominates, supported by irrigation 
facilities, leading to increased cropping intensity 
and production, albeit with challenges from heat 
waves, fog, and erratic rainfall impacting crop 
yields.

Additionally, speci�ic �igures mentioned include 
the following: Cropping intensity in the Teesta 
�loodplains in Bangladesh is 200%, while in India, 
it reaches 233%. Irrigation facilities provided 
cover 91,226 hectares of agricultural land during 
the monsoon as supplementary irrigation. 
Furthermore, 54% of households in the Teesta 
�loodplains in Bangladesh are primarily engaged in 
farming, with 84% of them being marginal farmers 
with less than 1 hectare of cultivable land.

Hydropower in India

In 2004, the Central Electricity Authority of India 
conducted a preliminary feasibility study on 162 
new hydroelectric projects with a combined 
potential of over 50,000 MW. Sikkim, in particular, 

was found to have a substantial hydroelectric 
potential, with 10 schemes amounting to 1,469 
MW installed capacity as of 2015. A committee 
formed in 1974 to study Sikkim's hydropower 
potential concluded that the state could support 
up to 8,000 MW, with a �irm base of 3,000 MW 
(Rahman, Mamun 2020).

In 2020, there were 47 hydropower projects in 
various stages of development in Sikkim. Of these, 
15 were under construction, with an anticipated 
completion date by 2022 according to the Draft 
National Electricity Plan 2018. However, some 

 
 

 
 

       
 

Sikkim 170 7,039 610,577  87  5353 65 
West Bengal 123 3,294 1,729,899  525  2841 35 
Bangladesh 121 2,037  2,221,550  1,091  0  0 

Total 414 12,370 4,562,026  369  8194 100 

Table 2: Teesta river basin area distribution and hydropower potential

Sources: 1. Rahman, Mamun (2020), 2.Khawas (2016), Rudhra (2018), EDPS (2019)

State/
Country 

Basin area
(in km2) 

Table 3: Existing hydropower projects along Teesta River Basin

Project name  Location  
Installed 

capacity (MW)  River Latest status/Remarks  

Ramman II West Bengal  50  Ramman  In operation. Project completed in 1995      
Ranjit III  West Sikkim  60  Ranjit  In operation. Commissioned in February 2000.

Project completed by NHPC 
  

  
Teesta Low Dam III West Bengal 132 Teesta In operation. Commissioned in March 2013.

Project completed by NHPC   
Teesta Low Dam IV West Bengal 160 Teesta In operation. Commissioned in August 2016.

Project completed by NHPC   
Teesta Stage V East Sikkim 510 Teesta In operation. Commissioned in March 2008.

Project completed by NHPC   
Sources:1. Rahman, Mamun (2020), 2. CEA (2016), EDPS (2019), India-WRIS (2018), NHPC (2019).

River length
(in km) 

Population
(in 2011) 

Population
intensity (per km2) 
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potential
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Project Name Location Installed 
Capacity (MW) Latest Status/Remark 

Bakchachu North Sikkim 40 Under survey and investigation by Sanvijay Power and
Allied Industries Ltd.  

Bhasmey East Sikkim 51 Under construction by Gati Infrastructures Ltd. As per
MoU, commissioning date was December 2013. Progress:
~28%.   

Chuzachen East Sikkim 99 Under construction by Gati Infrastructures Ltd. As per
MoU, commissioning date was June 2013.  

Dikchu North/East Sikkim 96 Under construction by Sneha Kinetic Power Projects Ltd.
As per MoU, commissioning date was December 2013.
COD: March 2017.   

Jorethang South Sikkim 96 Under construction by DANS Energy Pvt Ltd. As per MoU,
commissioning date was June 2013. COD: September
2017.   

Paanan North Sikkim 300 Under construction by Himagiri Hydro Energy Pvt Ltd. As
per MoU, commissioning date was September 2013.  

Rahi Kyoung North Sikkim 26 Under survey and investigation by Sikkim Engineering Pvt
Ltd. DPR under preparation. Public hearing concluded by
SPCB.   

Ramman III West Bengal 120 Under construction by NTPC. 
Ranjit II West Sikkim 66 Under construction by Sikkim Hydro Ventures Ltd. As per

MoU, commissioning date was May 2013. Progress:
~12%.   

Ranjit IV West Sikkim 120 Under construction by Jal Power Corporation Ltd. As per
MoU, commissioning date was July 2015. Progress: ~49%.  

Ronginichu East Sikkim 96 Under construction by Madhya Bharati Power Corpora. As
per MoU, commissioning date was December 2013.
Progress: ~64%.   

Tashiding West Sikkim 99 Under construction by Shiga Energy Pvt Ltd. As per MoU,
commissioning date was September 2015. COD:
September 2017.    

Teesta Stage III North Sikkim 1,200 Under construction by Teesta Urja Limited. As per MoU,
commissioning date was December 2013. COD: February
2017.   

Teesta Stage IV North Sikkim 520 Under construction by NHPC. Preliminary construction
works started. First stage environment clearance
obtained.   

Teesta Stage VI North/South Sikkim 500 Under construction by Lanco Energy Pvt Ltd. As per MoU,
commissioning date was July 2013. Progress: ~48%.  

Table 4: Ongoing Hydropower Projects on Teesta River Basin

Sources: 1. 1. Hydropower development along Teesta river basin: opportunities for cooperation by
Muhammad Mizanur Rahaman; Abdullah - Al - Mamun
2. CEA (2016), EDPS (2019), NHPC (2019), NTPC (2019).
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Sources: 1. Hydropower development along Teesta river basin: opportunities for cooperation by
Muhammad Mizanur Rahaman; Abdullah - Al - Mamun
2.CEA (2016), EDPS (2019), NHPC (2019).

Table 5: Summary of the upcoming/proposed hydropower projects along the Teesta River Basin

Project Name Location 
Installed 

Capacity (MW) Latest Status/Remark 

Bhimkyong North Sikkim 99 Memorandum of Understanding (MoU) or Interagency Agreement (IA) 
terminated in June 2012. High Court of Sikkim set a new development
timeline to 2018.    

Bop North Sikkim 99 MoU/IA terminated in June 2012. High Court of Sikkim set a new 
development timeline to 2018.  

Chakhungchu North Sikkim 50 Project allocated in 2002. Arbitration case ongoing with Sikkim 
Government and Amalgamated Trans Power India Ltd.  

Kalez Khola I West Sikkim 27.5 MoU/IA terminated due to non-performance in September 2016  
Kalez Khola II West Sikkim 54 MoU/IA terminated due to non-performance in February 2017.  
Lachung North Sikkim 99 MoU/IA terminated in June 2012. High Court of Sikkim set a new

development timeline to 2018.   
Lethang West Sikkim 96 Project denied clearance by National Wildlife Board, Government of India. 

Cancellation noti�ied in 2012.  
Lingza North Sikkim 120 Project canceled or not initiated due to proximity to Dzongu area and

Kanchanjonga National Park.  

Ramman I West Bengal 48 MoU/IA signed with NHPC in July 2015. 
Manul and Mangan North Sikkim 30 MoU/IA terminated due to non-performance in September 2017.  
Ralang South Sikkim 40 Project allocated in 2002. Arbitration case ongoing with Sikkim

Government and Amalgamated Trans Power India Ltd.  

Rangyong North Sikkim 80 Project canceled or not initiated due to proximity to Dzongu area and
Kanchanjonga National Park.  

Rathangchu West Sikkim 30 Project scrapped due to religious sentiments.  
Rechu - Meyongchu North Sikkim 26 MoU/IA terminated due to non -performance of Planet Infra Projects Pvt.

Ltd. 

Ringpi North Sikkim 320 Project canceled or not initiated due to proximity to Dzongu area and
Kanchanjonga National Park. 

 
 

Rolep East Sikkim 36 Project allocated in 2002. Arbitration case ongoing with Sikkim
Government and Amalgamated Trans Power India Ltd.  

Rukel North Sikkim 33 Project canceled or not initiated due to proximity to Dzongu area and
Kanchanjonga National Park.   

Sada-Mangder West/South 
Sikkim 

71 MoU/IA terminated due to non - achievement of stipulated milestones by
Gati Infrastructures Ltd in February 2017.  

Suntaleytar East Sikkim 40 MoU/IA terminated due to non-performance of Moser Baer Electric
Power Ltd/Shreya Powertech Pvt Ltd in February 2017.  

Teesta Low Dam I and II West Bengal 81 MoU/IA signed with NHPC in July 2015. 
Teesta Low Dam V West Bengal 80 MoU/IA signed with NHPC in July 2015. 
Teesta Intermediate Stage West Bengal 84 MoU/IA signed with NHPC in July 2015. 
Teesta Stage I North Sikkim 280 MoU/IA canceled due to proximity to Kanchanjonga National Park.  
Teesta Stage II North Sikkim 330 MoU/IA terminated in September 2018 due to non -performance

of Him Urja Infra Pvt. Ltd.  
Ting Ting West Sikkim 99 Project canceled due to non - achievement of milestones as per MoU by

T.T. Energy Pvt. Ltd.  

Upper Rolep (Nathangchu) East Sikkim 30 MoU/IA terminated in September 2016 due to non - performance of
Cosmic Infrapowergen Pvt Ltd.   

Upper Rolep (Tshanguchu) East Sikkim 30 MoU/IA terminated in September 2016 due to non - performance of
Cosmic Infrapowergen Pvt Ltd.  

Kalez Khola II West Sikkim 54 MoU/IA terminated due to non-performance in February 2017.  
Lachung North Sikkim 99 MoU/IA terminated in June 2012. High Court of Sikkim set a new

development timeline to 2018.  
Lethang West Sikkim 96 Project denied clearance by National Wildlife Board, Government of 

India. Cancellation noti�ied in 2012. 

Lingza North Sikkim 120 Project canceled or not initiated due to proximity to Dzongu area and
Kanchanjonga National Park.  

Ramman I West Bengal 48 MoU/IA signed with NHPC in July 2015. 
Manul and Mangan North Sikkim 30 MoU/IA terminated due to non-performance in September 2017.  



The Teesta River, originating in the Himalayas 
and �lowing through India and Bangladesh, faces 
signi�icant challenges due to water scarcity and 
competing demands. The Teesta basin, covering 
Sikkim and parts of West Bengal in India, and 
several districts in Bangladesh, is characterized by 
steep terrain, prone to natural hazards like 
earthquakes and landslides. Besides, the river's 
�low is highly variable, primarily sourced from 
rainwater with seasonal snowmelt contributions. 
However, water diversion projects, such as the 
Teesta  Barrage Project (TBP) in India and the 
Teesta Barrage Irrigation Project (TBIP) in 
Bangladesh, have signi�icant implications for 
downstream water availability and ecosystem 
services. Diverse water utilization from the Teesta 
River encompassing irrigation, hydropower 
generation, domestic water supply, �isheries, and 
navigation are observed in this river basin. 
Economic bene�its from these uses can be 
quanti�ied based on data from baseline years, with 
scenarios re�lecting current conditions and 
proposed water-sharing arrangements.

Teesta River and Basin

The Teesta River originates as Chhombo Chhu from 
a glacial lake, Khangchung Chho, in the Sikkim, 
India, at an elevation of 5,280 meters. The 
Chhombo Chhu, the headstream of theTeesta, �lows 
eastwards, joins the Zemu Chhu and becomes the 
Lachen Chhu. Then the Lachen Chhu meets the 
Lachung Chhu and the combined �low becomes the 
Teesta and �lows southward (Noolkar-Oak 2017). 
Figure 1 shows the Teesta River and its basin area.

The  Teesta  basin,  covering  Sikkim's  mountainous  
landscape,  faces  natural  hazards  like earthquakes 
and landslides, with the river �lowing swiftly 
through narrow valleys. As it traverses through 
West Bengal's plains, the Teesta gathers water 
from multiple tributaries before entering 
Bangladesh. Next, the Teesta River spans 
approximately 414 kilometers, originating in 
Sikkim and �lowing through West Bengal and 
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projects have faced �inancial issues or are still in 
the planning phase, as indicated in Table 4.

Existing hydropower projects along the Teesta 
River basin in Sikkim and West Bengal are detailed 
in Table 3, while ongoing projects in the same 
region are listed in Table 4. Additionally, Table 5 
outlines upcoming or proposed projects along the 
Teesta River basin, indicating their status and 
capacity.

Conclusion

The Teesta River has immense signi�icance for 
Bangladesh due to its vital role in the agro- 
socioeconomic life of the northern region and its 
substantial impact on crop cultivation. Similarly, 
for India, the river is crucial in addressing 
hydropower needs. In this regard, a draft 
Framework Agreement on the river was �inalized 
in 2011, paving the way for potential cooperation. 

Effective implementation of this agreement could 
serve as a notable example of successful diplomacy 
in South Asia. Besides, a coordinated development 
of the Teesta River basin has the promising 
opportunity to strengthen mutual trust and 
understanding between Bangladesh and India by 
addressing water-related concerns, enhancing 
irrigation capabilities, and ensuring food and 
energy security. It may even foster broader water 
cooperation across other river basins in the region.

Zayed Bin Saif
Sub-Divisional Engineer

Joint Rivers Commission, Bangladesh         

 Dr. Mohammad Abul Hossen
Member

Joint Rivers Commission, Bangladesh
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SDG 6, formulated in 2016 with the mandate to 
"Ensure availability and sustainable management 
of water and sanitation for all," underpins global 
efforts towards water security and sanitation. 
Within this framework, SDG 6.5.1 focuses 
speci�ically on assessing the "Degree of Integrated 
Water Resources Management (IWRM) 
implementation." Bangladesh, as an active 
participant in the SDGs, has diligently monitored 
and reported on SDG 6.5.1 through a 
self-assessment survey conducted every three 
years. This effort commenced with the submission 
of a baseline report in 2017, contributing 
signi�icantly to establishing the global baseline for 
IWRM implementation. Subsequent progress 
reports, including one in 2020, furthered the 
understanding of Bangladesh's advancements in 
IWRM implementation. As of 2023, a 
comprehensive study by CEGIS aims to assess the 
country's progress in meeting SDG 6.5.1 targets. 
Bangladesh's commitment to integrating the SDGs 
within the IWRM framework underscores its 
dedication to sustainable water resource 
management.

SDG 6 delineates a set of targets aimed at achieving 
universal access to clean water and sanitation, 
which are critical for human health and well-being. 
These targets encompass ensuring safe and 
affordable drinking water (TARGET 6.1), ending 
open defecation and providing access to sanitation 
and hygiene (TARGET 6.2), improving water 
quality, wastewater treatment, and safe reuse 
(TARGET 6.3), enhancing water use ef�iciency and 
ensuring freshwater supplies (TARGET 6.4), 
implementing Integrated Water Resources 
Management (TARGET 6.5), protecting and 
restoring water-related ecosystems (TARGET 6.6), 
expanding water and sanitation support to 
developing countries (TARGET 6. A), and 
supporting local engagement in water and 
sanitation management (TARGET 6. B). These 
targets provide a comprehensive roadmap for 
addressing water and sanitation challenges 
globally, including in Bangladesh.
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Harmony: 
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SDG 6 delineates a set of targets aimed at achieving 
universal access to clean water and sanitation, 
which are critical for human health and well-being. 
These targets encompass ensuring safe and 
affordable drinking water (TARGET 6.1), ending 
open defecation and providing access to sanitation 
and hygiene (TARGET 6.2), improving water 
quality, wastewater treatment, and safe reuse 
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Management (TARGET 6.5), protecting and 
restoring water-related ecosystems (TARGET 6.6), 
expanding water and sanitation support to 
developing countries (TARGET 6. A), and 
supporting local engagement in water and 
sanitation management (TARGET 6. B). These 
targets provide a comprehensive roadmap for 
addressing water and sanitation challenges 
globally, including in Bangladesh.

SDG 6 comprises twelve indicators, each serving as 
a metric for evaluating progress toward the 
overarching goals of water security and sanitation. 
Among these, indicator 6.5.1, overseen by the 
United Nations Environment Programme (UNEP), 
speci�ically measures the "Degree of Integrated 
Water Resources Management (IWRM) 
implementation." This indicator is crucial for 
assessing the effectiveness of strategies and 
policies aimed at achieving sustainable water 
resource management. Additionally, indicator 
6.5.2 evaluates the proportion of transboundary 
basin area with operational arrangements for 
water cooperation, highlighting the importance of 
collaboration in managing shared water resources.

Integrated Water Resources Management (IWRM) 
is paramount in Bangladesh due to its heavy 
reliance on water resources for various sectors 
such as agriculture, industry, and livelihoods. 
IWRM entails the coordinated development and 
management of water, land, and related resources 
to ensure sustainable water use while 
safeguarding ecosystems. This approach is 
particularly pertinent in Bangladesh, given its 
vulnerability to water-related challenges such as 
�loods, water scarcity, and pollution. By adopting 
IWRM principles, Bangladesh can effectively 
address these challenges, promote water security, 

mitigate con�licts, and foster sustainable 
development.

The Action Framework for Implementing IWRM 
encompasses four key components aimed at 
facilitating effective water resource management 
in Bangladesh. The �irst component, 'Enabling 
Environment,' focuses on establishing policies, 
laws, and plans to support IWRM implementation 
and ensure sustainable water resource 
management. Examples include the Water Policy 
1999 and the Water Act 2013. The second 
component, 'Institutions and Participation,' 
emphasizes the involvement of various 
stakeholders, including political, social, economic, 
and administrative institutions, in supporting 
IWRM implementation through participatory 
approaches. The third component, 'Management 
Instruments,' entails utilizing tools and activities 
such as monitoring and management programs to 
enable decision-makers to address IWRM 
effectively. Finally, the 'Financing' component 
underscores the importance of budgeting and 
�inancing for water resource development and 
management to support IWRM implementation.

The IWRM implementation status in Bangladesh 
from 2017 to 2020 re�lects a gradual progression, 
as evidenced by the comparison with other 
countries in the region. In 2017, Bangladesh 
achieved a score of 50, indicating a medium level of 
implementation. By 2020, this score increased to 
58, re�lecting a move towards medium-high 
implementation. Comparatively, other countries, 
such as China, demonstrated a high degree of 
implementation with a score of 80, while countries 
like Nepal and Bhutan lagged with scores of 37 and 
33, respectively. This progression underscores 
Bangladesh's commitment to advancing IWRM 
initiatives, albeit with room for further 
improvement.

The primary objective of the SDG Indicator 6.5.1 
survey in 2023 is to assess the degree of Integrated 
Water Resources Management (IWRM) 
implementation in Bangladesh. This assessment 
aims to evaluate the effectiveness of measures 
taken to integrate water resource management 
practices across various sectors. Speci�ically, the 
survey focuses on assessing four key components 
of IWRM: enabling environment, institutions and 
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SDG 6, formulated in 2016 with the mandate to 
"Ensure availability and sustainable management 
of water and sanitation for all," underpins global 
efforts towards water security and sanitation. 
Within this framework, SDG 6.5.1 focuses 
speci�ically on assessing the "Degree of Integrated 
Water Resources Management (IWRM) 
implementation." Bangladesh, as an active 
participant in the SDGs, has diligently monitored 
and reported on SDG 6.5.1 through a 
self-assessment survey conducted every three 
years. This effort commenced with the submission 
of a baseline report in 2017, contributing 
signi�icantly to establishing the global baseline for 
IWRM implementation. Subsequent progress 
reports, including one in 2020, furthered the 
understanding of Bangladesh's advancements in 
IWRM implementation. As of 2023, a 
comprehensive study by CEGIS aims to assess the 
country's progress in meeting SDG 6.5.1 targets. 
Bangladesh's commitment to integrating the SDGs 
within the IWRM framework underscores its 
dedication to sustainable water resource 
management.

SDG 6 delineates a set of targets aimed at achieving 
universal access to clean water and sanitation, 
which are critical for human health and well-being. 
These targets encompass ensuring safe and 
affordable drinking water (TARGET 6.1), ending 
open defecation and providing access to sanitation 
and hygiene (TARGET 6.2), improving water 
quality, wastewater treatment, and safe reuse 
(TARGET 6.3), enhancing water use ef�iciency and 
ensuring freshwater supplies (TARGET 6.4), 
implementing Integrated Water Resources 
Management (TARGET 6.5), protecting and 
restoring water-related ecosystems (TARGET 6.6), 
expanding water and sanitation support to 
developing countries (TARGET 6. A), and 
supporting local engagement in water and 
sanitation management (TARGET 6. B). These 
targets provide a comprehensive roadmap for 
addressing water and sanitation challenges 
globally, including in Bangladesh.
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participation, management instruments, and 
�inancing. By evaluating progress in these areas, 
the survey seeks to provide insights into the 
effectiveness of policies, strategies, and actions 
undertaken to achieve sustainable water resource 
management goals.

The SDG 6.5.1 survey in 2023 involved a systematic 
process aimed at evaluating the degree of 
Integrated Water Resources Management (IWRM) 
implementation in Bangladesh. The steps include 
understanding the indicators, identifying relevant 
stakeholders, selecting participants, collecting 
data, organizing consultation workshops, 
conducting consensus-building sessions, 
processing data, validating scores, preparing 
survey reports, and submitting the �inal report to 
the United Nations Environment Programme 
(UNEP). Following this comprehensive approach, 
the survey ensures a thorough assessment of 
Bangladesh's progress towards achieving SDG 
Indicator 6.5.1 targets.

The SDG 6.5.1 survey �indings for 2023 highlighted 
signi�icant progress in various components of 
Integrated Water Resources Management (IWRM) 
in Bangladesh. Enabling Environment, Institutions 
& Participation, Management Instruments, and 
Financing have all shown improvement compared 
to previous years. For instance, Enabling 
Environment increased from 50 in 2017 to 66 in 
2023, indicating advancements in policies and 
regulations supporting IWRM. Similarly, 
Institutions & Participation, Management 
Instruments, and Financing also demonstrated 
positive trends, re�lecting Bangladesh's 
commitment to achieving sustainable water 
resource management goals.

Bangladesh has made commendable progress in 
advancing SDG Indicator 6.5.1, as evidenced by the 
signi�icant improvements across various 
components of Integrated Water Resources 
Management (IWRM). Enabling Environment, 
Institutions & Participation, Management 
Instruments, and Financing have all witnessed 
notable enhancements, re�lecting the country's 
commitment to achieving sustainable water 
resource management goals. With the overall 
score projected to reach 81 by 2023, Bangladesh is 
poised to make further strides towards achieving 

SDG 6.5.1 targets and ensuring water security for 
all.

The increase in scores across various components 
of Integrated Water Resources Management 
(IWRM) in Bangladesh can be attributed to several 
key factors. In the Enabling Environment 
component, initiatives such as the Environmental 
Clearance Regulation (ECR), the Perspective Plan 
(PP) 2041, and the National Adaptation Plan (NAP) 
have contributed to strengthening policies and 
regulations supporting IWRM. The initiative to 
upgrade the Haor Master Plan has further 
strengthened sustainable water resource 
management efforts. Similarly, improvements in 

Institutions & Participation are evident through 
enhanced coordination among different 
government agencies, capacity development in 
IWRM, increased public participation, and greater 
private sector involvement in decision-making 
processes. Management Instruments have seen 
enhancements through ef�icient groundwater and 
surface water management practices, supported 
by policies such as the National Water Policy 1999 
and the Bangladesh Water Act 2013. Pollution 
control measures outlined in the Bangladesh 
Water Act 2013 and the Industrial Water Use 
Policy 2019 have also contributed to improved 
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developing countries (TARGET 6. A), and 
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sanitation management (TARGET 6. B). These 
targets provide a comprehensive roadmap for 
addressing water and sanitation challenges 
globally, including in Bangladesh.
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water resource management. Financing initiatives, 
including increased national budget allocations for 
water infrastructure, ongoing basin-wise 
feasibility studies, revenue generation for IWRM 
elements, and enhanced �inancing for 
transboundary cooperation, have further 
facilitated progress in implementing IWRM 
practices. These concerted efforts have led to 
signi�icant advancements in Bangladesh's water 
resource management landscape, driving the 
increase in scores across various components of 
SDG Indicator 6.5.1.

Despite progress, Bangladesh faces several 
challenges in achieving SDG 6.5.1 targets. These 
challenges include coordination gaps and 
alignment of policies, insuf�icient institutional 
capacities, limited participation of women in 
decision-making processes, inadequate research 
activities, monitoring and data-sharing issues, 
�inancing constraints, and budget limitations for 
transboundary cooperation projects. Addressing 
these challenges will be crucial for Bangladesh to 
sustain its progress towards achieving sustainable 
water resource management goals and ensuring 
water security for all.

Meanwhile, Bangladesh has set ambitious targets 
for achieving sustainable water resource 
management, aiming for a score of 60 by 2025 and 
70 by 2030, which are within reach considering 
the current trajectory of progress. The latest SDG 
6.5.1 status survey 2023 indicates a draft score of 
64, with a projected score of 81 by 2030 if the 
momentum is sustained. These advancements 
signify the country's commitment to achieving 
SDG targets and pave the way for fostering peace 
and stability through water management. To 
ensure continued progress, it is imperative to 
periodically review and update water-related 
legislation, prioritize the establishment of River 

Basin Organizations to accelerate Integrated Water 
Resources Management (IWRM), strengthen 
coordination within the water sector and across 
other relevant organizations, and enhance data 
and information sharing among co-riparian 
countries. Moreover, allocating adequate budgets 
for basin-wise IWRM projects, enforcing shadow 
pricing of water, and monitoring irrigation/water 
use service charge collection are essential steps. 

Given the challenges of water scarcity, pollution, 
and climate change impacts, Bangladesh is 
vulnerable in terms of sustainable water resource 
management. However, by developing an 
Integrated Water Resources Management (IWRM) 
action plan, Bangladesh can address these 
challenges and move towards sustainable water 
resource management. Such an IWRM action plan 
will involve a comprehensive approach toward 
water resource management, taking into account 
the social, economic, and environmental factors. It 
will also help to identify the different stakeholders 
involved in water resource management and 
ensure their active participation in the 
decision-making process. This approach will help 
promote regional stability and foster the essence 
of the theme of "Water for Peace." 

 

Engr. Motaleb Hossain Sarker
Director

Water Resources Management Division, CEGIS

Foez Ahmed
Water Resources Specialist, CEGIS

Gazi Md Riasat Amin
Hydrologist and Climate Change Expert, CEGIS
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Bangladesh is a great delta formed by the alluvial 
deposits of the three mighty Himalayan Rivers: the 
Ganges, the Brahmaputra and the Meghna. There 
are about 405 rivers in Bangladesh of which 57 are 
trans-boundary rivers. A trans-boundary river is a 
river that crosses at least one political border, 
either a border within a nation or an international 
boundary. There are presently 260 trans-boundary 
river basins around the world, covering 45% of the 
land surface of the earth. Bangladesh is traversed 
with the greatest number of these rivers, almost 
exclusively trans-international. A total of 57 
trans-boundary rivers, 54 are common with India 
and remaining 3 with Myanmar. Hydrologically and 
politically, these 57 trans-boundary rivers are very 
signi�icant because of two reasons. First one is as 
they carry a lot of sediments to help land accretion 
in the estuarine region but also raise riverbeds to 
cause �loods and second one is Bangladesh is as a 
downstream country which development 
(environmental, agriculture and water resources) 
most of the time depends on upstream country’s 
activities. The life and livelihood of the millions of 
people of Bangladesh have been revolving around 
waters of these rivers over the ages. The Ganges, 
the Brahmaputra and the Meghna river systems 
drain a total catchment area of about 1.72 million 
sq km through Bangladesh into the Bay of Bengal. 
Out of this large catchment area, only 7% lies in 
Bangladesh. For this reason, Bangladesh 
experienced excess water in rainy season and 
shortage or scarcity of water in dry season. The 
other co-riparian countries are India, Nepal, 
Bhutan and China.  

Indo-Bangladesh Cooperation

India and Bangladesh share 54 common rivers. The 
Joint Rivers Commission was established on a 
permanent basis through a joint declaration 
between the Prime Ministers of Bangladesh and 
India on 19 March, 1972 inter-alia to carry out a 
comprehensive survey of the river systems shared 
by the two countries, formulate projects 
concerning both the countries in the �ields of �lood 
control and to implement them, to formulate 
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experienced excess water in rainy season and 
shortage or scarcity of water in dry season. The 
other co-riparian countries are India, Nepal, 
Bhutan and China.  

Indo-Bangladesh Cooperation

India and Bangladesh share 54 common rivers. The 
Joint Rivers Commission was established on a 
permanent basis through a joint declaration 
between the Prime Ministers of Bangladesh and 
India on 19 March, 1972 inter-alia to carry out a 
comprehensive survey of the river systems shared 
by the two countries, formulate projects 
concerning both the countries in the �ields of �lood 
control and to implement them, to formulate 

detailed proposals on advance �lood warnings, 
�lood forecasting, cyclone warning, study on �lood 
control and irrigation projects on the major river 
systems and examine the feasibility of linking the 
power grids of Bangladesh with the adjoining 
areas of India, so that the water resources of the 
regions can be utilized on an equitable basis for 
mutual bene�it of the people of the two countries. 
The Statute of JRC was accordingly signed on 24 
November, 1972 to maintain liaison between the 
participating countries in order to ensure the most 
effective joint efforts in maximizing the bene�its 
from common river systems to both the countries. 
The JRC is headed by Water Resources Ministers of 
both the countries. 

A new chapter in the Indo-Bangladesh relations 
opened up with signing of a Treaty by the Prime 
Ministers of India and Bangladesh on 12th 
December 1996 on the sharing of Ganges waters 
based on a sharing formula of the �lows measured 
at Farakka, during the lean season each year, from 
1st January to 31st May. The 30-year Treaty is 
renewable by mutual consent. For monitoring the 
implementation of the Treaty, a Joint Committee 
has been set up.

Discussions have been continuing with Bangladesh 
for sharing of waters of Teesta & Feni rivers 
besides other six common rivers namely; Manu, 
Muhri, Khowai, Gumti, Jaldhaka and Torsa. Govt. of 
India is at its endeavor to conclude the agreement 
of the sharing of waters of Teesta and Feni rivers 
with Bangladesh, which is acceptable to all parties 
concerned and which protects the interests of all 
stakeholders.

A Memorandum of Understanding was signed on 
5th October 2019 between the Ministry of Jal 
Shakti, Government of the Republic of India and 
Ministry of Water Resources, Government of the 
People’s Republic of Bangladesh on withdrawal of 
1.82 cusecs of water from Feni River by India for 
drinking water supply scheme for Sabroom town, 
Tripura, India. Another Memorandum of 
Understanding was signed on 6th September, 2022 
between Ministry of Jal Shakti, Government of the 
Republic of India and Ministry of Water Resources, 
Government of the People’s Republic of 
Bangladesh on withdrawal of upto 153 cusecs of 
water each by India and Bangladesh from the 
common border river Kushiyara during the dry 
season for the consumptive water requirements of 
each country.
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politically, these 57 trans-boundary rivers are very 
signi�icant because of two reasons. First one is as 
they carry a lot of sediments to help land accretion 
in the estuarine region but also raise riverbeds to 
cause �loods and second one is Bangladesh is as a 
downstream country which development 
(environmental, agriculture and water resources) 
most of the time depends on upstream country’s 
activities. The life and livelihood of the millions of 
people of Bangladesh have been revolving around 
waters of these rivers over the ages. The Ganges, 
the Brahmaputra and the Meghna river systems 
drain a total catchment area of about 1.72 million 
sq km through Bangladesh into the Bay of Bengal. 
Out of this large catchment area, only 7% lies in 
Bangladesh. For this reason, Bangladesh 
experienced excess water in rainy season and 
shortage or scarcity of water in dry season. The 
other co-riparian countries are India, Nepal, 
Bhutan and China.  

Indo-Bangladesh Cooperation

India and Bangladesh share 54 common rivers. The 
Joint Rivers Commission was established on a 
permanent basis through a joint declaration 
between the Prime Ministers of Bangladesh and 
India on 19 March, 1972 inter-alia to carry out a 
comprehensive survey of the river systems shared 
by the two countries, formulate projects 
concerning both the countries in the �ields of �lood 
control and to implement them, to formulate 
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There exists a system of Transmission of �lood 
forecasting data on major rivers like Ganges, 
Teesta, Brahmputra and Barak during the 
monsoon season from India to Bangladesh. The 
transmission of �lood forecasting information 
during the monsoon has enabled the civil and 
military authorities in Bangladesh to shift the 
population affected by �loods to safer places.

Present Scenario of Bangladesh

The water-related impacts of climate change are 
worsening and a growing global population is 
placing increasing demand on a �inite resource. 
Within many countries, people’s access to safe 
drinking water is unevenly and unfairly 
distributed. Between countries, the widespread 
lack of trans-boundary cooperation on shared 
water resources poses a risk to the quality and 
quantity of water supplies and therefore threatens 
social and international stability like Bangladesh. 

Day by day, water is under growing pressure in 
Bangladesh. Upstream development activities in 
the Upstream (India), the diversion, use or storage 
of �lows from the trans-boundary rivers is of major 
importance to downstream (Bangladesh). Impacts 
on dry and monsoon season �lows, salinization, 
siltation of rivers and sediment deposition in the 
Meghna estuary are the most important factors. 
These, in turn, have a direct impact on the ability of 
the (coastal) �loodplains to keep up with sea level 
rise in the Meghna estuary. The Ganges River has 
been found to be the most negatively impacted 
river among the major rivers followed by the 
Brahmaputra and to a much lesser extent the 
Meghna River. The most impacted regional rivers 
are: The Dudhkumar, Dharla, Teesta and 
Mahananda Rivers.

After establishing JRC in 1972, out of 54 rivers only 
one river of Ganges water sharing agreement has 
been made in 1996. Since then the meetings of 
Joint Committee on sharing of the Ganges �lows at 
Farakka have been continued. Besides this, 
different meetings at different level have been 
continued from 1997 to till, such as Joint 
Committee of Experts on sharing of Teesta waters 
and other common rivers, Indo-Bangladesh 

Experts on Flood Forecasting and Warning System, 
Indo-Bangladesh Joint Scienti�ic Study team etc.  
But for other 53 rivers, not yet is possible to make 
any water sharing agreement or treaty. Though 
Bangladesh has taken attempt several times even 
for a long time or series of years, but not yet able to 
make Teesta river water sharing agreement with 
India. The last meeting of JRC took place in India. 
38th meeting of the JRC was held at New Delhi 
from 25th August, 2022, wherein various matters 
pertaining to cooperation in Water Resources 
sector with Bangladesh were discussed. Several 
times (from 1997 to till), the Water Resources 
Ministers of both the countries jointly visited some 
river sites in both countries and discussed issues 

relating to riverbank protection, minor lift 
irrigation and drinking water schemes. But there is 
none expected progress or none of any happy news 
for Bangladesh. It is proved that the countries 
upstream often do not care for international 
conventions of water sharing and this leads to 
disputes with complex political implications. 
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The way forward

Poor provision of water services can delegitimize 
States. The inability of a government to provide 
basic water services can lead to a de-legitimization 
of State institutions and ignite social unrest, 
especially in the context of food insecurity, high 
unemployment and internal migration. That’s why, 
there is an urgent need with most importance to 
work together to protect and conserve our most 
precious water resource. Upstream country India 
must use water as a tool to create a more peaceful 
and prosperous for both country. India must act 
upon the realization that water is not only a 
resource to be used and competed over-it is a 
human right, intrinsic to every aspect of life. In 
view of that the two countries have a bilateral Joint 
Rivers Commission (JRC) and they should do work 
to maintain liaison between the two countries to 
maximize bene�its from common river systems.

Water can be a tool for peace. Over time, there have 
been many more incidences of cooperation than 
con�lict over water, but there is much more to do. 
Peaceful cooperation around water-within and 
between countries-can pave the way for peaceful 
cooperation in all sectors. 

Water can be a stabilizing force and a catalyst for 
sustainable development. We must act upon the 
realization that water is not only a resource to be 
used and competed over- it is a human right, 
intrinsic to every aspect of life.

• At the local and national level, different water 
users-particularly water and sanitation 
utilities, energy, food and industry - must 
cooperate through an integrated water 
resources management approach and 
promote a circular economy that ful�ils 
people’s human rights.

• At the basin level, countries should develop 
agreements and set up institutions to 
peacefully manage water resources that cross 
international borders.

• Governments should cooperate on 
trans-boundary waters bilaterally, regionally 
or globally, for example through signing up to 
and implementing the United Nations Water 
Convention and Watercourses Convention. 

Water cooperation creates a positive ripple effect. 
Water cooperation across borders and sectors 
generates many bene�its including enhancing food 
security, sustaining healthy livelihoods and 
ecosystems, helping to address resilience to 
climate change, contributing to disaster risk 
reduction, providing renewable energy, supporting 
cities and industry, and fostering regional 
integration and peace (UNESCO/UNICEF, 2023).

Dr. Engr. Md. Alauddin Hossain
Principal Scienti�ic Of�icer

River Research Institute
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Haors, with their distinctive hydro-ecological 
features, constitute vast bowl-shaped �loodplain 
depressions nestled in the northeastern reaches of 
Bangladesh. Encompassing approximately 1.99 
million hectares (19,998 sq km) of land and 
providing a home for about 19.37 million people, 
these areas are characterized by a mosaic of 
wetlands comprising rivers, canals, and expanses 
of seasonally �looded cultivated plains and beels. 
Stretching across districts such as Sunamganj, 
Sylhet, Habiganj, Maulvibazar, Netrakona, 
Kishoreganj, and Brahmanbaria, there are a total of 
373 Haors or wetlands, covering roughly 859,000 
hectares, accounting for approximately 43% of the 
total area in the Haor districts.

Haors, featuring deeply �looded regions that make 
up around 50% of their total area, are signi�icant 
contributors to Bangladesh's economy, 
constituting approximately 6-8% of the national 
GDP. The Haor regions are renowned for their 
remarkable resources, sustaining livelihoods and 
biodiversity alike.

The Haor region boasts an array of distinct 
attributes. It is a vital agricultural hub, yielding 
approximately 6.2 million metric tons of rice 
annually, which accounts for 17% of the country's 
total rice production and 19% of its Boro 
production. Furthermore, 63% of the Haor area is 
irrigated by surface water, with 86% of its 
population primarily engaged in agriculture.

Haors also play a crucial role in the �isheries sector, 
contributing 14% of inland �ish production and a 
signi�icant 84% of capture �isheries production. 
Hosting unique �ish species such as Rani, Lasu, 
Ghonia, Mohashol, Nanid, and Tila Shol, as well as a 
diverse array of �in �ish including 143 indigenous 
and 12 exotic species, along with various 
freshwater prawns, the Haor region stands out as a 
biodiversity hotspot.

Moreover, the Haor ecosystem supports a rich 
variety of wetland plants, amphibians, birds, 
mammals, and reptiles, with Tanguar Haor 

Haor Regions: 
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designated as a RAMSAR Site, attracting up to 
60,000 migratory birds annually and housing 207 
species.

Disasters in the Haor region present a multifaceted 
challenge, encompassing early �lash �loods, rainfall 
variability, siltation, riverbank erosion, and other 
environmental hazards. The unpredictability of 
early �lash �loods, exempli�ied by events in 2017 
and 2022, in�licts severe damage to infrastructure 
and agricultural productivity, exacerbating 
economic losses and threatening livelihoods. 
Moreover, the region grapples with erratic rainfall 
patterns and projected increases due to climate 
change, with estimates suggesting a rise of 0.1-1.4 
per cent in the 2030s and 2.4-3.5 per cent in the 
2050s, heightening risks of inundation and 
agricultural disruption. Siltation and 
sedimentation, coupled with riverbank erosion, 
further compound these challenges, with the 
average annual suspended sediment load 
estimated at 3.7 and 8.6 million metric tons per 
year for the Surma and Kushiyara rivers, 
respectively, and a net accumulation of 
approximately 8 million tons per year. Additionally, 
extreme temperature �luctuations and associated 
health risks underscore the complex nature of 
environmental hazards faced by Haor 
communities. Addressing these diverse challenges 

necessitates a holistic approach to disaster 
management, emphasizing resilience-building 
measures, sustainable resource management, and 
community adaptation strategies to mitigate risks 
and safeguard the well-being of Haor inhabitants.

In conclusion, the Haor region represents a unique 
and invaluable ecosystem that requires strategic 
attention and concerted efforts for its preservation 
and sustainable management. With its signi�icant 
contributions to agriculture, �isheries, and 
biodiversity, the region serves as a lifeline for 
millions of inhabitants. Despite grappling with 
formidable challenges such as early �lash �loods, 
rainfall variability, siltation, riverbank erosion, and 
other environmental hazards, there is optimism in 
the existence of comprehensive strategies outlined 
not only in the National Adaptation Plan (NAP) and 
the Bangladesh Delta Plan 2100 (BDP2100) but 
also in the Haor Master Plan.

These strategic frameworks provide a 
comprehensive roadmap for integrated planning 
and sustainable management of the Haor region, 
encompassing measures ranging from improved 
infrastructure resilience and enhanced �lood 
management systems to the promotion of 
sustainable agriculture practices and 
community-based adaptation initiatives. 
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Additionally, the plans emphasize the importance 
of adopting experimental bioengineering and 
eco-engineering techniques for slope stabilization 
of embankments or banks of canals, reducing 
erosion risk, and enhancing ecological resilience.

Furthermore, ecosystem-based adaptation 
initiatives should be undertaken to leverage the 
natural resilience of the Haor ecosystem. 
Development of Haor, and wetland-speci�ic WASH 
(Water, Sanitation, and Hygiene) technologies 
focusing on serving the needs of people living in 
Aatis (in Haor) is crucial for ensuring the 
well-being of communities in these vulnerable 
areas.

Moreover, strengthening Early Warning Systems 
(EWS) for �lash �loods is essential to enhance 
preparedness and minimize the impacts of 
disasters. By harnessing these innovative 

approaches and fostering collaboration among 
stakeholders, we can ensure the resilience and 
prosperity of the Haor region, safeguarding its 
ecological integrity and securing the well-being of 
its inhabitants for generations to come.

Md. Akhtaruzzaman
Director General

Department of Bangladesh Haor &
Wetland Development 

Engr. Motaleb Hossain Sarker
Director

Center for Environmental and Geographic 
Information Services
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When every drop count matter, water, the unique 
resource, needs much attention. Every living 
element needs water for survival. Water has 
competing users and the resource is not abundant. 
Therefore the distribution and management of 
water in an equitable manner is challenging and 
needs a comprehensive and holistic approach. 
Therefore, the Bangladesh Water Act 2013 and 
Bangladesh Water Rules 2018 clearly and 
unequivocally declare the intention of the 
government that “all necessary means and 
measures will be taken to manage the water 
resources of the country in a comprehensive, 
integrated, and equitable manner”.

More than 3 billion people worldwide depend on 
water that crosses national borders. Yet, out of 153 
countries that share rivers, lakes, and aquifers with 
their neighbors, only 24 countries report having 
cooperation agreements for all their shared water 
(UN 2022). Roughly half of the world’s population 
is experiencing severe water scarcity for at least 
part of the year (IPCC, 2022).  Similarly, Bangladesh 
faces challenges in managing its scarce water 
resources with appropriate allocation among 
different cross sectors.

One of the big steps in sustainable water 
management in Bangladesh is the formulation of 
the Bangladesh Water Act 2013 and Bangladesh 
Water Rules 2018. Water is a critical element in 
development, and many efforts have been made in 
Bangladesh to improve safe drinking water 
coverage while optimizing the use of water for 
irrigation, industrial, and other uses, but these 
efforts often overlook the holistic perspective of 
sustainable development. Sustainable solutions to 
water problems require a paradigm shift from 
compartmental sub-sector-wise development to 
holistic water management. Furthermore, to face 
the growing challenges regarding water rights, 
protection of resources, water use, and water 
services management, Bangladesh has enacted a 
comprehensive legal framework called the 
Bangladesh Water Act (BWA) 2013. This act 
directed a coordinated and comprehensive regime 

The Role of 
Bangladesh 
Water Act 2013 
and Bangladesh 
Water Rules 
2018 towards 
Developing 
Resilience and 
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for the development, management, extraction, 
allocation, use and conservation of water 
resources. On the other hand the development of 
the Bangladesh Water Rules (BWR), 2018 clearly 
demonstrates that Bangladesh has been advancing 
its goal of the sustainable development of water 
resources. 

Salient Features of BWA 2013 and BWR 2018 

The indication of the National Water Policy (1999) 
is to develop a Water Code to ensure the 
implementation of policy recommendations. Thus, 
based on the National Water Policy (1999), the 
Bangladesh Water Act 2013 is designed for 
integrated development, management, extraction, 
distribution, usage, protection, and conservation 
of water resources in Bangladesh. The Act has 
provided the appropriate framework for better 
management of water resources in the country. 
Bangladesh Water Rules 2018 was also prepared 
and �inalized following Bangladesh Water Act, 
2013. 

According to the Act, all forms of water (e.g., 
surface water, groundwater, seawater, rainwater, 
and atmospheric water) within the territory of 
Bangladesh belong to the government on behalf of 
the people. The private landowners will be able to 
use the surface water inside their property for all 
purposes in accordance with the Act. A worthwhile 
initiative is a requirement for permits/licenses for 
large scale large-scale water withdrawal by 
individuals and organizations beyond domestic 
use. Without prior permission issued by the 

Executive Committee, no individuals or 
organizations will be allowed to extract, distribute, 
use, develop, protect, and conserve water 
resources, nor will they be allowed to build any 
structure that impedes the natural �low of rivers 
and creeks. Setting up a priority order for water 
usage in an area where the water resources are in 
critical condition is also a signi�icant step. The 
priority order as depicted in the Act is as follows: 
drinking water > domestic usage > irrigation > �ish 
culture > bio-diversity > wildlife > in stream �low > 
industry > salinity control > power generation > 
recreation > miscellaneous. It should be noted that 
drinking water and domestic usage are considered 
basic human rights.

The water Resources Planning Organization 
(WARPO) under the Ministry of Water Resources 
has taken the lead coordination role in making it 
happen and organized a number of consultations 
with relevant sector actors. The formation of the 
high-powered National Water Resources Council, 
with the honorable Prime Minister as the head, is 
paying to the management of this precious 
resource. An Executive Committee under the 
Ministry of Water Resources will implement the 
decisions taken by the Council. 

All sorts of water resources management within 
the country have been assigned to the Executive 
Committee under the Ministry of Water Resources, 
which is another noteworthy decision. The Act 
provides the legal framework for the development, 
management, extraction, distribution, usage, 
protection, and conservation of water resources. It 
also provides provisions for punishment and 
�inancial penalty for non-compliance with the Act, 
including negligence to abide by government 
policy and ordinance, non-cooperation with 
government of�icials, refusal to present necessary 
documents, providing false information, af�iliation 
with perpetrators, and protection measures for 
water resources management. The Act also 
recognizes the signi�icance of managing all forms 
of water resources in the context of the natural 
�low of surface water and recharge of groundwater. 

Stakeholder Consultation on BWA 2013 and BWR 
2018 

About 65 dissemination workshops on BWA 2013 
and BWR 2018 have already been held up to 
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February 2024 at District, Upazilla, and Union 
levels where the Senior Secretary/Secretary, 
Ministry of Water Resources, was the Chief Guest 
at District Level consultation and Director General, 
WARPO was the Chief Guest in Upazilla and Union 
Level consultation. On the other hand, the 
workshop was chaired by the Deputy 
Commissioner, Upazila Nirbahi Of�icer of the 
respective district and Upazillas. The objective of 
the stakeholder consultation was to make aware of 
the Bangladesh Water Act 2013 and Bangladesh 
Water Rules 2018 for effective implementation in 
the long run.

Stakeholder feedback about the Bangladesh Water 
Act 2013 and Bangladesh Water Rules 2018

The following recommendation/suggestion is 
made for future amendments to the Act and Rules. 
(a) Inclusion of BWA 2013 and BWR 2018 in 
Mobile Court Act 2009 for conducting the 
allegation in summary trials depending on the 
signi�icance of the offences. (b) Sensitizing the 
stakeholders, including District, Upazilla, and 

Union level Integrated Water Resources 
Management Committee Members, for ensuring 
effective participation in the implementation of 
BWA 2013 and BWR 2018.(c) Inclusion of 
Adaptive Delta Management issues in updated 
Bangladesh Water Act and Bangladesh Water 
Rules for Implementation of Bangladesh Delta Plan 
2100. (d) Issues of Climate Change and Ecosystem 
Services need to be well addressed in the Act and 
Rules (e) Inclusion of representatives from 
different related organizations to ensure active 
participation in District/Upazilla/Union IWRM 
committee as per the act.

Implication of Bangladesh Water Act 2013 and 
Bangladesh Water Rules 2018 at project level

A Project titled ‘Institutionalization of Integrated 
Water Resources Management (IWRM) process in 
compliance with Bangladesh Water Rules, 2018’ 
has been implemented to perform a baseline study 
for identifying the state of surface and 
groundwater resources (water availability, 
demand, and use) in the High Barind region up to 
Mouza level. The study area is located in three 
districts, namely, Rajshahi, Naogaon, and Chapai 
Nawabganj Districts. 

The major study �indings are

a) Installation of new tube wells and extraction of 
underground water should be limited in 
water-stressed areas.

b) Out of the public or private ponds leased in 
water-stressed areas, some ponds should be 
reserved for drinking water and domestic 
purposes without leasing. A signboard will be 

Respected Secretary, Ministry of Water Resources 
Mr. Nazmul Ahsan enlighted  the BWA 2013 and 
BWR 2018 Dissemination Seminar as the Chief  

Guest at WARPO Bhaban  

District Integrated Water Resources Management 
Committee Stakeholder consultation on BWA and 

BWR at Thakurgaon  DC conference room



When every drop count matter, water, the unique 
resource, needs much attention. Every living 
element needs water for survival. Water has 
competing users and the resource is not abundant. 
Therefore the distribution and management of 
water in an equitable manner is challenging and 
needs a comprehensive and holistic approach. 
Therefore, the Bangladesh Water Act 2013 and 
Bangladesh Water Rules 2018 clearly and 
unequivocally declare the intention of the 
government that “all necessary means and 
measures will be taken to manage the water 
resources of the country in a comprehensive, 
integrated, and equitable manner”.

More than 3 billion people worldwide depend on 
water that crosses national borders. Yet, out of 153 
countries that share rivers, lakes, and aquifers with 
their neighbors, only 24 countries report having 
cooperation agreements for all their shared water 
(UN 2022). Roughly half of the world’s population 
is experiencing severe water scarcity for at least 
part of the year (IPCC, 2022).  Similarly, Bangladesh 
faces challenges in managing its scarce water 
resources with appropriate allocation among 
different cross sectors.

One of the big steps in sustainable water 
management in Bangladesh is the formulation of 
the Bangladesh Water Act 2013 and Bangladesh 
Water Rules 2018. Water is a critical element in 
development, and many efforts have been made in 
Bangladesh to improve safe drinking water 
coverage while optimizing the use of water for 
irrigation, industrial, and other uses, but these 
efforts often overlook the holistic perspective of 
sustainable development. Sustainable solutions to 
water problems require a paradigm shift from 
compartmental sub-sector-wise development to 
holistic water management. Furthermore, to face 
the growing challenges regarding water rights, 
protection of resources, water use, and water 
services management, Bangladesh has enacted a 
comprehensive legal framework called the 
Bangladesh Water Act (BWA) 2013. This act 
directed a coordinated and comprehensive regime 

placed in front of each protected pond with 
detailed instructions on which pond can be used 
for which purposes.

c) The necessary number of canals for drinking 
and domestic water should be excavated in 
water-scarce areas and there will be detailed 
instructions on which canals can be used for which 
purpose by installing signboards in front of the 
canals.

d) The shortage of water should be met by 
supplying water from low water-stressed areas to 
high water-stressed areas.

e) The local people should be informed about the 
overall status of water resources (availability, 
demand, use, critical status etc.) in the project area 
to sensitize the users at various levels and thus 
ensure optimal uses of water.

f) Projects to be developed for identifying 
groundwater and surface water problems in 10 
districts of north-central hydrological region of the 
country by 2026 and remaining 44 districts by 
using modern technology based and automated 
monitoring system by 2030.

g) Use of surface water should be increased to 
reduce the pressure on groundwater. Necessary 
infrastructure need to be constructed (pipe lines, 
water treatment plants and overhead tanks etc.) 
for ensure fresh water during the monsoon 
through constructing reservoirs and storing of 
surface water.

h) To ensure Integrated Water Governance, 
Managed Aquifer Recharge (MAR) Center should 
be established in water-stressed areas on scienti�ic 
basis.

Way Forward

By working together to balance everyone’s human 
rights and needs, water can be a stabilizing force 
and a catalyst for sustainable development. Public 
health and prosperity, food and energy systems, 
economic productivity, and environmental 
integrity all rely on a well-functioning and 
equitably managed water cycle, and the BWA and 
BWR may play signi�icant roles.

Climate change is primarily a water crisis. We feel 
its impacts through worsening �loods, rising sea 
levels, shrinking ice �ields, wild�ires, and droughts. 
However, water can �ight climate change. 
Sustainable water management is central to 
building the resilience of societies and ecosystems. 
Everyone has a role to play – individual and 
household-level actions are vital.

Achieving stability and prosperity in the water 
sector demands innovation in technology 
development, implementation, cooperation, and 
collaboration. It is necessary for water security, 
climate adaptation, and sustainable water 
resources management. Sensor technology, 
arti�icial intelligence, cloud computing, and big 
data management can help monitor water quantity 
and quality. It can also inform operational 
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countries that share rivers, lakes, and aquifers with 
their neighbors, only 24 countries report having 
cooperation agreements for all their shared water 
(UN 2022). Roughly half of the world’s population 
is experiencing severe water scarcity for at least 
part of the year (IPCC, 2022).  Similarly, Bangladesh 
faces challenges in managing its scarce water 
resources with appropriate allocation among 
different cross sectors.

One of the big steps in sustainable water 
management in Bangladesh is the formulation of 
the Bangladesh Water Act 2013 and Bangladesh 
Water Rules 2018. Water is a critical element in 
development, and many efforts have been made in 
Bangladesh to improve safe drinking water 
coverage while optimizing the use of water for 
irrigation, industrial, and other uses, but these 
efforts often overlook the holistic perspective of 
sustainable development. Sustainable solutions to 
water problems require a paradigm shift from 
compartmental sub-sector-wise development to 
holistic water management. Furthermore, to face 
the growing challenges regarding water rights, 
protection of resources, water use, and water 
services management, Bangladesh has enacted a 
comprehensive legal framework called the 
Bangladesh Water Act (BWA) 2013. This act 
directed a coordinated and comprehensive regime 

decisions for implementing BWA 2013 and BWR 
2018. Innovations in water infrastructure planning 
and management, including  nature-based systems 
to manage water resources can contribute to 
resilient water management in the country.

As a society, we must acknowledge the fact that 
water is more than just a resource to be used and 
fought over. It is a fundamental human right that is 
essential to every aspect of life. With the increasing 
impact of climate change and the growth of the 
global population, it is vital that we come together 
to protect and conserve our most precious 
resource.

This World Water Day, let us unite around water,  
using water for peace, laying the foundations of a 
more stable and prosperous tomorrow with a fair 
and equitable distribution of water resources 

under the BWA 2013 and BWR 2018 framework in 
the country.

Md. Rezaul Maksud Jahedi
Director General

Water Resources Planning Organization

Mohammad Alamgir
Principal Scienti�ic Of�icer

Water Resources Planning Organization 

M. Aminul Haque
Principal Scienti�ic Of�icer

Water Resources Planning Organization
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The Center for Environmental and Geographic 
Information Services (CEGIS) spearheaded a 
comprehensive study titled “Runoff Scenario and 
Water-Based Adaptation Strategies in South Asia,” 
in partnership with Small Earth, Nepal, and the 
Global Change Impact Study Center (GCISC), 
Pakistan. This collaborative effort, funded by the 
Asia Paci�ic Network for Global Change Research 
(APN), aimed to address water-related challenges 
in the region and promote stability and prosperity 
through sustainable water management strategies.

The primary objective of the study was to generate 
runoff scenarios and develop water-based 
adaptation strategies through community 
engagement. The study sought to achieve the 
following speci�ic objectives:

• Runoff Scenario Generation: The study 
aimed to generate future runoff scenarios 
under Intergovernmental Panel on Climate 
Change (IPCC) scenarios for the short-term 
(2020), medium-term (2050), and long-term 
(2080) through hydrological modeling.

• Exploration of Adaptation Measures: It 
endeavored to explore potential adaptation 
measures and develop community-based 
adaptation strategies with a focus on water 
resource management.

• Dissemination of Findings: The study aimed 
to disseminate its research �indings among 
policymakers and stakeholders to serve as a 
decision support system.

The study focused on three distinct river basins: 
the Karnali basin in Nepal, the Gilgit basin in 
Pakistan, and the Ganges-Padma basin in 
Bangladesh. In Bangladesh, the study covered a 
substantial watershed area of 46,300 sq. km within 
the Ganges Padma basin, encompassing regions 
such as Jashore, Kushtia, Rajshahi, Pabna, Khulna, 
Barisal, Faridpur, and Dhaka Districts.

CEGIS developed a sophisticated water balance 
model known as the Soil and Water Assessment 
Tool (SWAT) to assess water resource variability 
across thirty-�ive districts in Bangladesh. Future 
climate scenarios were simulated using the 
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substantial watershed area of 46,300 sq. km within 
the Ganges Padma basin, encompassing regions 
such as Jashore, Kushtia, Rajshahi, Pabna, Khulna, 
Barisal, Faridpur, and Dhaka Districts.

CEGIS developed a sophisticated water balance 
model known as the Soil and Water Assessment 
Tool (SWAT) to assess water resource variability 
across thirty-�ive districts in Bangladesh. Future 
climate scenarios were simulated using the 

Regional Climate Model version 4 (RegCM4) data 
under Representative Concentration Pathway 4.5 
(RCP4.5) of CORDEX-South Asia. To ensure 
accuracy, the model underwent rigorous 
calibration and validation against discharge 
stations at Korotoa River and Mahananda River.

The study unveiled signi�icant changes in runoff 
patterns across different regions and timeframes. 
For instance, in the South-Central region, runoff 
decreased by 12.16% in Rajshahi during the 
2030s. Similarly, in the North-West region, 
Chuadanga experienced a reduction of 7.02% in 
runoff during the same period.

Adaptation strategies were meticulously 
developed based on insights from community 
discussions and informed by global and national 
policies. 

Adaptation Strategies for the Water Sector

• Establishing Regulatory Frameworks: This 
involves formulating and implementing 
robust regulatory frameworks to govern 
water management practices. These 
frameworks ensure ef�icient water resource 
allocation, promote sustainable use, and 
prevent overexploitation.

• Enhancing Water Storage and Management 
Infrastructure: This strategy entails 
investing in infrastructure development to 
enhance water storage capacity and improve 

management practices. This may include the 
construction of reservoirs, dams, and 
irrigation systems to capture and utilize water 
more effectively.

• Improving Water Quality: Efforts to improve 
water quality are crucial for ensuring the 
availability of clean and safe water for various 
purposes, including drinking, agriculture, and 
industry. This can be achieved through the 
establishment of water treatment plants and 
the implementation of pollution control 
measures.

Adaptation Strategies Agricultural Domain

• Diversi�ication: Encouraging agricultural 
diversi�ication involves promoting the 
cultivation of a variety of crops that are 
resilient to changing climatic conditions. This 
helps reduce the reliance on single crops and 
mitigates the risks associated with climate 
variability.

• Sustainable Land Management Practices: 
This strategy focuses on implementing 
practices that help conserve soil and water 
resources, such as soil conservation 
techniques, agroforestry, and the use of cover 
crops. Sustainable land management practices 
contribute to improved soil health, water 
retention, and overall ecosystem resilience.

• Integrated Pest Management (IPM): IPM 
involves the coordinated use of multiple pest 
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 control methods to minimize the use of 
chemical pesticides while effectively 
managing pest populations. This approach 
promotes ecological balance and reduces the 
environmental impact of pest management 
practices.

• Facilitating Access to Credit and 
Agricultural Facilities: Ensuring access to 
credit and agricultural facilities such as seeds, 
fertilizers, and machinery is essential for 
enabling farmers to adopt climate-resilient 
practices. This includes providing �inancial 
support, establishing agricultural 
cooperatives, and improving market access 
for smallholder farmers.

Adaptation strategies are tailored to address 
speci�ic challenges associated with high or low 
runoff conditions. For instance, in regions 
experiencing high runoff, strategies may focus on 
infrastructure development and �lood 
management measures to mitigate the risks of 
inundation and waterlogging. Conversely, in areas 
with low runoff, emphasis may be placed on water 
augmentation techniques and the cultivation of 
drought-tolerant crop varieties to cope with water 
scarcity and ensure agricultural productivity.

The study underscores the critical importance of 
integrating runoff scenario analysis and 
adaptation strategies into policy and planning 
frameworks. It emphasizes the imperative of 
collaboration among basin countries to ensure 
effective basin-wide water management. The 
�indings of this study serve as a valuable resource 
for policymakers and stakeholders, offering 
insights to facilitate the sustainable management 
of water resources in the region and contribute to 
the overarching goal of fostering stability and 
prosperity in water basin countries. The 
collaborative nature of this study highlights the 
signi�icance of international cooperation in 
tackling shared water challenges and enhancing 
geopolitical relations among basin countries. By 
engaging communities, policymakers, and 
scienti�ic experts across borders, the study fosters 
a sense of collective responsibility towards water 
stewardship and resilience-building.

As we commemorate World Water Day 2024 under 
the theme of "Water for Peace," this study 
exempli�ies the pivotal role of water in fostering 
stability, prosperity, and con�lict prevention. By 
promoting sustainable water management 
strategies, the study contributes to building 
resilient communities, enhancing food security, 
and safeguarding water resources for future 
generations. 

The �indings and recommendations of this study 
serve as a beacon of hope, guiding efforts towards 
a more water-secure and peaceful world. Through 
continued collaboration and concerted action, we 
can harness the power of water as a catalyst for 
peace, prosperity, and strengthened geopolitical 
relations among basin countries and beyond.

Engr. Motaleb Hossain Sarker
Director

Center for Environmental and Geographic 
Information Services

Gazi Md Riasat Amin
Center for Environmental and Geographic 

Information Services
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"Anyone who can solve the problems of water 
will be worthy of two Nobel prizes—one for peace 
and one for science." This profound statement by 
President John F. Kennedy encapsulates the 
multifaceted signi�icance of water, transcending 
boundaries and disciplines. As we observe World 
Water Day 2024 under the theme "Water for 
Peace," the quote resonates deeply in the context of 
the Greater Ganges-Brahmaputra-Meghna (GBM) 
Basins, where water intertwines with 
socio-economic development, environmental 
sustainability, and geopolitical dynamics. This 
essay explores the imperative of regional 
cooperation in addressing transboundary water 
issues, river transportation, and tourism, 
harnessing the blue economy's potential, 
hydropower sharing, and disaster-related data 
sharing with a focus on Bangladesh.

Transboundary Water Sharing

According to the UN-Water, sixty percent of 
freshwater �lows worldwide occur in 
transboundary waters. 592 transboundary aquifer 
systems and 286 transboundary river and lake 
basins contain territory belonging to 153 different 
countries. However, agreements for collaboration 
covering all shared water are only in place for 24 
countries.

Transboundary Rivers such as the Ganges, 
Brahmaputra, and Meghna are lifelines for millions 
across the GBM Basins. However, equitable sharing 
of water resources remains a contentious issue. 
The 1996 Ganges Water Sharing Treaty between 
India and Bangladesh is a beacon of successful 
cooperation, ensuring minimum �low and 
addressing water-related challenges. This treaty 
showcases the potential of safeguarding the 
interset of the people of two nations and signi�ies 
an accomplishment of collaborative approach in 
maintaining transboundary water resources. 
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of water resources remains a contentious issue. 
The 1996 Ganges Water Sharing Treaty between 
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addressing water-related challenges. This treaty 
showcases the potential of safeguarding the 
interset of the people of two nations and signi�ies 
an accomplishment of collaborative approach in 
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Maritime Boundary and Blue Economy

The maritime boundary between Bangladesh and 
India and Myanmar is signi�icant for several 
reasons. Bangladesh shares a maritime boundary 
with India in the Bay of Bengal, governed by the 
United Nations Convention on the Law of the Sea 
(UNCLOS). The boundary dispute between 
Bangladesh and India was resolved through 
international arbitration in 2014, resulting in a 
clear delimitation of the boundary. This agreement 
has facilitated cooperation in maritime security, 
�isheries management, and resource exploration. 

As the theme of World Water Day 2024, "Water for 
Peace," resonates deeply in the Bay of Bengal, 
�ixing Bangladesh's maritime boundaries with 
India and Myanmar holds immense signi�icance. 
Securing freshwater resources is crucial, but the 
potential of the blue economy can also be unlocked 
by enabling sustainable �isheries management, 
exploring marine resources, developing maritime 
infrastructure, and promoting investment and 
trade. Achieving this requires continuous 
diplomatic efforts, regional cooperation, and 
investment in capacity building, paving the way for 
a peaceful and prosperous future where the Bay of 

Bengal becomes a beacon of shared prosperity.

Hydropower Sharing

Hydropower sharing among Bangladesh, Bhutan, 
India, and Nepal holds immense potential for 
ensuring regional cooperation and energy security. 
With abundant water resources and hydropower 
potential, the countries in the region can bene�it 
from collaborative projects that harness clean and 
renewable energy sources. Bhutan and Nepal 
possess signi�icant hydropower potential in their 
mountainous terrains, while Bangladesh and India 
offer substantial demand for electricity. 

By fostering mutual agreements and joint 
ventures, the countries can optimize the utilization 
of water resources, promote cross-border 
electricity trade, and enhance energy access for 
millions of people. Hydropower-sharing initiatives 
also contribute to poverty alleviation, economic 
growth, and environmental sustainability by 
reducing reliance on fossil fuels and mitigating 
greenhouse gas emissions. Moreover, such 
collaborations foster trust, diplomatic ties, and 
regional stability laying the foundation for broader 
cooperation in water resources management and 
transboundary issues. As the countries explore 
opportunities for hydropower development and 
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sharing, they pave the way for a greener, more 
interconnected future, bene�iting both present and 
future generations.

Transboundary Water Pollution

Transboundary water pollution between 
Bangladesh and India poses a signi�icant 
environmental threat, particularly along shared 
rivers. Industrial discharge, agricultural runoff, 
and untreated sewage contribute to deteriorating 
water quality, endangering ecosystems and public 
health in both countries. Addressing this challenge 
requires bilateral cooperation, joint monitoring, 
and robust regulatory frameworks. Bangladesh 
and India must engage in collaborative efforts to 
track pollution sources, assess water quality, and 
implement effective pollution control measures. 
Strengthening regulatory enforcement, investing 
in pollution treatment infrastructure, and 

promoting community engagement are crucial 
measures to reduce transboundary water 

pollution and protect shared water resources. 
Bangladesh and India can effectively address this 
issue by prioritizing dialogue, mutual cooperation, 
and sustainable practices. This entails fostering 
partnerships, sharing expertise, and implementing 
solutions that prioritize the health and 
sustainability of ecosystems and communities 
reliant on shared rivers. Through joint efforts and 
concerted action, both countries can mitigate the 
adverse impacts of pollution, ensuring the 
availability of clean and safe water resources for 
present and future generations.

Disaster-related Data and Knowledge Sharing

Disaster-related data and knowledge sharing 
among GBM countries is imperative for the 
region’s effective disaster preparedness, response, 
and mitigation efforts. Given the shared 
vulnerability to natural hazards such as �loods, 
cyclones, and river erosion, collaborative sharing 
of data, information, and expertise is essential for 
enhancing early warning systems, risk assessment, 
and disaster management strategies. By 
exchanging insights on past experiences, best 
practices, and lessons learned, Bangladesh, 
Bhutan, China, India, and Nepal can collectively 
strengthen their resilience to disasters, minimize 
loss of life and property, and accelerate recovery 
efforts in the aftermath of emergencies. Recently, 
there has been an increase in disaster-related data 
sharing among these countries.

Encouraging across borders collaboration, 
organizing joint training programs, and sharing 
technology can help to create a smooth �low of 
information and knowledge. This, in turn, can 
promote a culture of solidarity, cooperation, and 
mutual support between GBM countries during 
times of crisis. As the region faces the increasing 
threat of climate change and its associated risks, it 
is crucial to establish robust mechanisms for 
sharing disaster-related data and knowledge. 
These mechanisms are essential tools for building 
a more resilient and prepared GBM communities.

Conclusion

Achieving water peace in the GBM Basins require 
collaborative efforts. Sustainable development and 



"Anyone who can solve the problems of water 
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President John F. Kennedy encapsulates the 
multifaceted signi�icance of water, transcending 
boundaries and disciplines. As we observe World 
Water Day 2024 under the theme "Water for 
Peace," the quote resonates deeply in the context of 
the Greater Ganges-Brahmaputra-Meghna (GBM) 
Basins, where water intertwines with 
socio-economic development, environmental 
sustainability, and geopolitical dynamics. This 
essay explores the imperative of regional 
cooperation in addressing transboundary water 
issues, river transportation, and tourism, 
harnessing the blue economy's potential, 
hydropower sharing, and disaster-related data 
sharing with a focus on Bangladesh.

Transboundary Water Sharing

According to the UN-Water, sixty percent of 
freshwater �lows worldwide occur in 
transboundary waters. 592 transboundary aquifer 
systems and 286 transboundary river and lake 
basins contain territory belonging to 153 different 
countries. However, agreements for collaboration 
covering all shared water are only in place for 24 
countries.

Transboundary Rivers such as the Ganges, 
Brahmaputra, and Meghna are lifelines for millions 
across the GBM Basins. However, equitable sharing 
of water resources remains a contentious issue. 
The 1996 Ganges Water Sharing Treaty between 
India and Bangladesh is a beacon of successful 
cooperation, ensuring minimum �low and 
addressing water-related challenges. This treaty 
showcases the potential of safeguarding the 
interset of the people of two nations and signi�ies 
an accomplishment of collaborative approach in 
maintaining transboundary water resources. 

regional cooperation depend on transboundary 
water sharing, river transportation, and tourism, 
utilizing the potential of blue economy, 
hydropower sharing, transboundary water 
pollution management, and disaster-related data 
sharing. Bangladesh, located at the con�luence of 
the Ganges, Brahmaputra, and Meghna rivers, has a 
crucial role in shaping the future of water 
governance and peace building in the region.

As we commemorate World Water Day 2024, let us 
reaf�irm our commitment to harnessing the power 

of water as a catalyst for peace, prosperity, and 
sustainability. Through dialogue, mutual respect, 
and shared vision, we can navigate the currents of 
uncertainty and chart a course toward a more 
equitable and harmonious future for generations 
to come.
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