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Introduction

• The GBM river system has the largest sediment load 
eroded from the Himalayas where fluvio-deltaic 
sediments form productive aquifers in most part of 
Bangladesh.

• Utilizing achieved data, the country has gained a 
significant success in the development of groundwater 
for its irrigated agriculture and rural water supply. 

• Until 1950’s, traditional means of irrigation techniques 
using swing baskets and doans to lift surface water were 
used to apply. 

• DTW and STW irrigation was extended rapidly during the 
late 1970’s and 1980’s. As a result the target for self 
sufficiency in food has almost been achieved. 



Introduction

• The major success stories of development of ground 
water was initiated by the BWDB (Erstwhile EPWAPDA) in 
1962 through the Hydrology Directorate. 

• The first effort to groundwater development was 
initiated by EPWAPDA in the Thakurgaon area sinking 
381 DTWs between 1961-66 to protect crops from natural 
droughts and achieved huge success by increasing food 
production.

• In 1970, Ground Water Circle was then established to 
undertake a detailed survey of the ground water 
resources of the country. 

• 75% cultivated land is irrigated by groundwater and 25% 
by surface water. 



Groundwater development by STW and DTW

24,718925,152200425,546309,2861992

23,536707,574200121,519270,3091991

25,354664,671199823,352217,8791989

27,169556,383199623,482186,4311988

25,714348,875199315,322133,8441985

Nos. of 
DTW

Nos. of 
STW

YearNos. of 
DTW

Nos. of 
STW

Year

Sources: BADC, MPO/WARPO, AST/DAE, DAE/ATIA, NMIDP



Water Policies and Plans

• The need of conjunctive use of surface and ground 
water is highlighted in the NWPo, 1999 and provided 
principles of development of water resources and 
their rational utilization under different constraints. 

• It is the policy to ensure the management of the 
water resources in a comprehensive, integrated and 
equitable manner. 

• This policy has established a linkage between the 
water resources and the rural livelihood and 
ultimately to poverty alleviation.

• NPAM, 2004 provides guideline to mitigate the 
arsenic contamination in a holistic and sustainable 
way and highlights study and investigation of 
groundwater for it’s sustainable long term use.



Groundwater aquifers in Bangladesh

• Four major physiographic units exist at the surface 
of Bangladesh: a) Tertiary sediments in the N and E 
hills; b) Pleistocene Terraces in the Madhupur and 
Barind Tracts c) Recent (Holocene) floodplains of 
the GBM river system and d) Delta covering the rest. 

• Deltaic floodplains and Terraces constitute about 
82% of the Basin. Pre-Quaternary sediments cover 
18% in the hilly areas. 

• Together with the Tertiary sedimentary sequences 
the maximum thickness of the deposit is > 20 km. 

• Most of the sustainable aquifers occur between 30 
and 130 m depth. But these aquifers are facing 
different problems in their development.



Stu
dy 
Are
a

(Khan, 1991)

Physiographic Map of Bangladesh



Aquifers defined by the BWDB-UNDP (1982) 

• Below the clay and silt very fine to fine sand inter 
bedded with medium sand are commonly encountered. 
The thickness of this shallow aquifer ranges from few m 
in the NW to max. of 60m in the S. 

• The main aquifer occurs at depths ranging from <5m in 
the NW to >75m in the S, it is either semi-confined and 
leaky or unconfined in nature. This aquifer comprises 
with medium and coarse grained sandy sediments, in 
places inter bedded with gravel. These sediments occur 
to depths of about 140m below ground surface. 

• The deeper aquifer is separated from the overlying main 
aquifer by one or more clay layers of varied thickness. 
The depths of the deep aquifers range from 190 to 960m 
on the Dinajpur platform  and 250 to 1500m in the basin 
and comprises with medium to coarse sand inter-
bedded with fine sand, silt and clay. 



Aquifers in lower  delta flood plain, Kachua, Chandpur (BWDB, 2004).
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Figure A. Stratigraphic cross-section along S-N of Dhaka city.

Figure B. Stratigraphic cross-section along W-E of Dhaka city.
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Plio-Pleistocene? Sandstones reserve water in Platform area
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Considering age aquifers can be divided into 
two categories

The Plio-Pleistocene Aquifers: The major 
Terrace areas considered to be Pleistocene age of 
highly oxidized sediments include the Madhupur
and the Barind Tract. The Plio-Pleistocene aquifers 
of the Dupi Tila Formation lie beneath the 
Pleistocene Madhupur Clay Formation. 

The Holocene Aquifers: Other than Terrace 
areas and hilly regions, the remaining part of the 
basin consists predominantly of Holocene alluvial 
and deltaic sediments extending to depth of more 
than a hundred meters. These sediments contain 
higher water content and are generally loosely 
compacted and usually grey in color. 
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Drawdown/ lowering of water level due to irrigation pumping 
and over withdrawal. 
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Major Problems in Groundwater Development
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Arsenic contamination of shallow groundwater in floodplain 
and deltaic areas of Bangladesh 



P-3

High Arsenic Zone

High Iron Zone

High Chloride Zone

Suitable  for Drinking 
Purpose

Salinity and degradation of groundwater quality



0

200

400

600

800

1000

1200

0 20 40 60
n gamma cps

d
ep

th
 f

t

0

200

400

600

800

1000

1200

0 100 200 300
cond mS/m

d
ep

th
 f

t

Borehole Geophysical Logging





0

25

50

75

100

150

125

200

225

175

250

275

300

325

350

Depth 
(m)

Madar ipur TownKachua, 
Chandpur

Rajoir , 
Madar ipur

Debpur ,
Chandpur

Dumur ia, 
Kachua

Clay/silty/plastic clay.
Very fine sand.
Very fine to fine sand.
Fine to very fine sand.

Fine to medium sand.
Medium to coarse sand.
Coarse sand, gravel.

Groundwater  Quality from Kachua, Chandpur to Madar ipur

Arsenic ArsenicArsenic
ArsenicArsenic

I ron

I ron

I ron

I ronI ron

Chlor ide

Chlor ide

Chlor ide

Chlor ide

Chlor ide

Chlor ide

Chlor ide

Fresh

Fresh

Fresh



Scope for Further Study and Research

• Most valuable utilization of groundwater resources 
projecting the future development possibilities can be 
achieved by matching long term withdrawals to recharge 
and maintaining water budget. Groundwater resources 
that can be safely abstracted from both upper and deeper 
aquifer needs to be assessed properly. 

• Investigation on aquifer formations and understanding 
of aquifer behavior, subsurface lithologic units, lateral 
and vertical extent of the aquifers, their boundaries and 
delineate fresh and saline groundwater interface in the 
coastal areas, characterization of the properties of 
aquifer sediments.

• Source and the recharge mechanism of water in the 
deeper confined aquifers; impact of hydrogeologic
heterogeneity and temporal variability in the flow system 
on the practical use of aquifer needs to be evaluated.



Scope for Further Study and Research

• Assess chemical characteristics and identify arsenic, 
iron and chloride distribution patterns.

• The consequences of intensive farming practice with 
increased use of fertilizers and pesticides need to be 
analyzed. 

• Better operation and maintenance of TW, operate the 
existing installed and installable DTWs under an 
appropriate system, improving the management 
efficiency, crop diversification and post harvest 
maintenance of the produced crops etc. may increase 
crop production that can play important role in poverty 
alleviation. 

• prepare the water well specification considering 
hydrogeology, aquifer parameters and quality of 
groundwater is also important.



Scope for Further Study and Research

• Extend existing network of groundwater monitoring 
wells and quality stations spatially and vertically for 
calculating recharge, monitoring fluctuation of water 
table, movement of groundwater and water quality.

• Regional modeling of groundwater system has to be 
developed for management plan to agricultural, rural and 
urban water supplies and to forecast the groundwater 
situation for dry season usage.

• Zoning of groundwater aquifers, STW/DTW areas, saline 
encroachment areas. Strengthen and upgrade the 
existing groundwater data centers.

• Considering the overall situation of groundwater 
resources development and management and facilitate 
the actions capacity building of appropriate organizations 
is essential.




