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Abstract

Groundwater is an important resource which is a necessary to ensure access for all as mentioned 
in the Goal 6 in the UN Sustainable Development Goals SDGs 2030. The main objective of the 
project is to assess hydro-geological parameters and groundwater quality in the North-East and 
North-Central regions of Bangladesh for an efficient planning and management of groundwater 
resources. From the analysis, it has been found that the transmissivity ranges from 155 to 3100 
m2/day and 163 to 3441 m2/day in the NC and NE region respectively for the shallow aquifer. 
For shallow aquifer the hydraulic conductivity ranges from 6 to 90 m/day and 3 to 26 m/day in 
the NC and NE region respectively. The value of the specific yield of shallow aquifer ranges 
from 2 to 10% and 1 to 14.3% in the NC and NE region respectively. The maximum varying 
depth of groundwater table ranges from 0.80 to 14.80m and o to 51m in NC and NE region 
respectively. The rate of change of GWL for both maximum and minimum levels are quite 
similar which ranges from 0.14 to -2.13 m/year approximately. In the study area, around 85% 
and 80% portion are within the allowable limit considering arsenic contamination for deep and 
shallow aquifer respectively. However, the resourceful information collected, compiled, and 
organized by the developed interactive information system (IIS) will provide a good support to 
the planners and decision makers for the overview of groundwater in the NC and NE region of 
our country.
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1. Introduction

Bangladesh is located mostly in the flood plains of the Ganges, the Brahmaputra and the 
Meghna Rivers, is one of the largest deltas in the world with a total area of 147,570 km2. The 
seasonal variation of availability of water, along with the competing demands of water for the 
water supply and sanitation, agriculture, industry, fisheries and wildlife, navigation, 
hydropower and recreation as well as the environment and the preservation of water bodies has 
made the water management and planning a very challenging task. Recognizing the important 
role that groundwater will play in the future to support rural economies within Bangladesh, its 
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availability in terms of quantity and quality must be ensured. Hydro-geological data greatly help 
to delineate the geometry of the aquifer, groundwater levels and its evolution, the recharge, the 
flow direction (underground flow with the sea, drainage, underground flow towards the interior, 
groundwater abstraction by pumping) and the assessment of groundwater resources. The 
collected hydro-geological data is not being maintained properly and already some of the 
collected data have been lost. Preservation of these valuable data is very much essential. In view 
of that, WARPO has developed a National Water Resources database (NWRD). Still, there are 
more hydro-geological data available in different organizations. Collection, preservation and 
analysis of these data are needed. Hence, considering the importance of groundwater, IWM had 
planned to take a collaborative research project for collection of hydro-geological data from 
different organizations and determine hydro-geological parameters of the aquifer for providing 
support to the decision makers in taking decisions for future groundwater development of the 
country. Accordingly, this research project is formulated for the North-East (NE) and North-
Central (NC) regions of Bangladesh (Figure 1) in collaboration with WARPO.

2. Description of the Study Area

The study area covers North-East Region and North-Central Region of Bangladesh. It lies 
between 23°23/to 25°48/ N latitudes and 89°35/ to 92°33/ E longitudes. The area is bounded on 
the north and east by the Indian Boarder, on the west by the Jamuna river and on the south by 
the Bay of Bengal. The North-East and North-Central Regions cover 182 nos Upazillas under 
31 nos Districts and area is approximately 37,151 Km2. The base map of the study area has been 
shown in Figure 1.

Figure 1. Study Area

3. Methodology

The main component of this study is to assess lateral and vertical extent of main aquifer and its 
hydro-geological parameters for efficient planning and management of groundwater resources. 
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For assessment and development of groundwater resources, accurate estimation of hydro-
geological parameters for main aquifer is vital. In addition to the estimation of the hydro-
geological parameters, analysis of groundwater level and water quality data have also been 
performed for assessment of suitability of groundwater resources. The other major component 
of this study is to develop a database interface and analytical tools for improved data 
management, precise analysis and effective dissemination of data. Science this study is based 
on secondary data, so collection of different data from respective organization and process of 
these data are the major tasks.

Figure 2. Graphical Interface of IIS Tool

4. Findings and Discussion

Almost all of the groundwater observation well in the study area show decreasing trend for both 
maximum and minimum annual groundwater levels. Worst situation observed in the Dhaka city 
where groundwater declines at a rate of around -2.13 m/year. Special surface of the rates of 
change of maximum annual groundwater level in the study area are given below in Figure 4 and 
Figure 5.

Figure-4. Rate of change of maximum GWL & Rate of change of maximum GWL
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Figure 5. GW Arsenic Map of Deep and Shallow Aquifer

Figure 6. GW Arsenic Iron of Deep and Shallow Aquifer

Figure 7. GW Manganese Map of Deep and Shallow Aquifer

Zone wise range of aquifer properties are tabulated in Table 1.
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Table 1. Zone wise range of aquifer properties

Region Districts
T (m²/day) Sy K (m/day)

Min Max Min Max Min Max

NC

Dhaka 270 1700 0.02 0.04 6 15
Jamalpur 800 3000 0.01 0.1 9 90

Manikganj 700 1500 0.01 0.1 14 30
Mymenshing 400 1500 0.01 0.05 9 23
Narayanganj 250 300 0.01 0.04 10 50
Narshingdi 300 1000 0.01 0.06 7 25

Sherpur 1300 1500 0.05 0.09 31 32
Tangail 1100 3100 0.03 0.1 10 50

NE

Brahmanbaria 450 780 0.001 0.05 8 23
Moulavi Bazar 200 *** *** 0.02 *** ***

Netrokona 500 900 0.01 0.04 8 16
Sunamganj 224 750 0.002 0.03 3 22

N.B: Data source from BWDB Reports (Source: BWDB, 1988)

5. Conclusion

Analysis of data of hydro-geological investigations done under IWM together with existing 
data, information and reports have revealed that: 

1) For shallow aquifer the transmissivity is in the range from 155 m2/day to 3100 m2/day in the
North central Region. It is in the range from 250 to 1900 m2/day in the North Central Region.
On the other hand, the transmissivity value for deep aquifer is in the range from 163 to 3441
m2/day in the North East Region for shallow aquifer.

2) The values of conductivity have been obtained from the analysis of tube well aquifer test
data. The conductivity data have been collected from BWDB. For shallow aquifer the hydraulic
conductivity (K) is in the range from 6 m/day to 90 m/day in the North Central Region. It is in
the range from 3 m/day to 26 m/day in the North-East Region.

3) The value of the specific yield of shallow aquifer ranges from 2% to 10% in the North-
Central Region and 1% to 14.3% in the North-East Region.

4) Fluctuation of groundwater level takes place with the change of seasons. Groundwater
storage is reduced or increased due to discharge and recharge, respectively. The maximum
depth to groundwater table varies from 0.80 m to 14.80 m in North-Central Region and 0.00 m
to 51.00 m in the North-East Region.

5) Trend of the groundwater level has been analyzed for the collected BWDB data which are
shown in several graphs and plots. Spatial distribution of trend of maximum and minimum
groundwater level have been drawn and illustrated in maps. From the analysis of GWL, it has
been found that the rate of change of GWL for both maximum and minimum levels are quite
similar which ranges from 0.14 to -2.13 m/year approximately. And it is remarkable that the
maximum decreasing trend found in Dhaka region. From the study by Dr. Anwar Zahid (Islam
et al., 2017) it is mentioned that the GWL in Dhaka city are declining from 2 to 3 meters per
year to meet the enormous demand of water supply.
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6) In NC & NE regions the dominating water quality parameters are Arsenic (As) and Iron. In

within the drinking limit whereas only 19.85% area of data point shows arsenic beyond the limit
in NC and NE region. For deep aquifer around 85.29% portion is within this allowable limit
and only 14.71% is beyond this limit for the study region respectively. But for shallow aquifer
79.75% portion is within this standard limit of drinking and 20.24% portion is beyond this limit.
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