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ABSTRACT

Groundwater is one of the most important freshwater sources in Bangladesh which is used for drinking, household chores
and irrigation. Due to high population pressure and excessive withdrawal, this important resource is under a lot of pressure.
This study is designed to assess the present groundwater condition of the entire eastern region of Bangladesh. Groundwater
depth data of 271 wells from 21 districts were collected from Bangladesh Water Development Board (BWDB) and analyzed
in ArcGIS and Microsoft Excel software. During the pre-monsoon period, the groundwater lies beneath 2 to 14 meters of
sediment. In the dry season, the groundwater remains between 4 and 12 meters in the northeastern part of Bangladesh. The
larger values are mostly associated with urban areas. In case of southeastern part, groundwater level ranges from 2 to 8 meters.
But the urbanized areas have groundwater levels in ranges in between 6 and 12. Compared to northern part, groundwater
is found closer to surface in the southern part of the study area, Comilla, Mymensingh and Kishorganj. During monsoon
season, there is a wide disparity of groundwater condition in the northeastern part, but southeaster part shows homogeneity.
So, significant variation in groundwater depth (seasonal as well as spatial) is seen throughout the study area. The impact of
urbanization is seen clearly which leads to lowering of groundwater level that can cause catastrophic events like earthquake,

subsidence and pollution.
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INTRODUCTION

Water resource is a pre-required conditions for the
economic and social development of any country. Water
resource, especially groundwater works as a feeder for
the domestic, agriculture, industry, municipality and
waste disposal use (Nwankwoala 2011). Groundwater is
an important part of the hydrologic cycle, although it lies
beneath the surface, beyond the soil moisture root zone. It
is the largest potential freshwater source in the hydrological
cycle-larger than all surface lakes and streams combined. It is
estimated that 83,40,000 cubic km of water is present beneath
the surface of the Earth. In Bangladesh it is the single most
important fresh water source for urban areas. Groundwater is
not an independent source of water. It interacts with the surface
water through the various mechanisms and receives from and
contributes to other freshwater sources. Groundwater plays
a vital role for hydraulic power and energy production, but
these productions have decreased from 70% to 40% in 2004
(Oyebande 2004).Groundwater is widely used in the minimum
level of technological and energy availability, because of its
high quality (Shah, 1993). Groundwater is more attractive
to the consumers for its more comparative per unit volume
value than surface water and its local availability, reliability to
drought and required minimum treatment (UN/WWAP 2003).
Groundwater is considered as a vital resource for developing
countries, because of the prime source for irrigation, industrial
use and domestic uses (Hoque et al. 2007). Groundwater
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resource development and management is related to population
growth, which has a significant impact on the changing depth
of groundwater level (Oteze 2006).

The favorable hydrological and geological conditions
in a tropical monsoonal climate of Bangladesh indicate high
potential groundwater storage. Most of unconsolidated near
surface and estuarine sediment from Pleistocene to recent
alluvial land of Bangladesh form prolific aquifers, which
indicate the high reserve of groundwater level (Zahid and
Ahmed 2013). The aquifer productivity depends on the
lithological characteristics of soil, where soil porosity is
significant. This unconsolidated sediment can reserve a large
volume of groundwater and which pumps for agriculture
as well as fulfilling the demand of huge population (UNEP,
2003). The groundwater levels in shallow aquifers of Ganges
Brahmaputra Meghna (GBM) are dynamic and characterized
by monsoonal rainfall (Shamsudduha et al. 2009). This
shallow aquifer’s depth is less than 80 meters (Klump et al.
20006). The seasonal variation of groundwater level in Gange-
Brahmaputra-Meghna (GBM) areas is very considerable both
in temporal and spatial scales and which is ranged from 2 to 8§
meters (BGS and DPHE 2001).

Bangladesh is a small country of 147570 square
kilometers and huge population of about 142 million, according
to a 2011 population census report (Alam 2012). Agriculture is
the primary occupation of the people. Agriculture was entirely
dependent on surface water and monsoonal rainfall during the



Md. Juel Rana Kutab

1970s (UNDP 1982), but now 79.1% of cultivated land are
supplied groundwater through irrigation (BADC 2010, Ali
2011). Urban areas of Bangladesh are facing huge water crisis
during the dry season and groundwater table of those areas are
rapidly decreasing. The quality of groundwater in Bangladesh
which a prime source of supplying water to most of the cities is
also deteriorated, due to the pollution of groundwater by sewage
and excessive exploitation of groundwater (Sengupta et al.
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2012). The North-Eastern and South Eastern part of Bangladesh
is mostly occupied by hilly and coastal floodplain areas, which
formed by unconsolidated tertiary and Pleistocene sediments
derived from tertiary rock and soil is reddish to brownish color
(Rashid 1991). The coastal areas are characterized by salinity
and an active floodplain which flooded regularly by high tide
(Rashid and Pramanik 1990). Sylhet area is also characterized
by Haor and Beel areas.
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Fig. 1: Location of study area.
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MATERIALS AND METHODS

The goal of this assignment is to gain knowledge on the
groundwater depth status of a selected region of Bangladesh
and compare the present condition with previous data. A total
of 21 districts from the northeastern, southeastern and central
part of the country are selected as the study area. The study
area comprises diverse physiography. Sylhet, Moulavibazar,
Sunamganj, Netrokona etc. is wetland region containing large
depressions which contain water for most of the year. The
southeastern part contains coastal and hilly physiography.

This study is based on secondary data. Monthly district level
data on ground water depth at 271 wells 2012, located within
the respected districts of North-Eastern and South Eastern
Part of Bangladesh, were collected from Bangladesh Water
Development Board (BWDB) to analysis the groundwater
depth of the study area. Then the monthly data were classified
into three different seasons to find out the seasonal variation of
groundwater depth of study area.

*  Dry Season- October to February

*  Pre-Monsoon- March, April and May

*  Monsoon- June to September
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Fig. 2: Location of wells in study area.

The average groundwater depth at each well was
calculated for each of the above mentioned seasons. From
data manipulation to presentation ArcGIS 10.1 software was
used. The wells were added to the study area map as point
features. The attribute table contains the average ground water
depth value for each of the well in each season. These values
were interpolated using IDW (Inverse Distance Weighted)
method. And then contour lines, at 3 m interval, were drawn to
show groundwater depth variation across the study area. Then
groundwater depth variability of 20 districts of North-Eastern
and South Eastern Part of Bangladesh has been analyzed
through Microsoft Excel.

RESULTS AND DISCUSSIONS

Groundwater aquifers in different parts of Bangladesh
analyzed from groundwater data of BWDB till 1999 shows
that, North-Eastern and South Eastern parts have groundwater
in less depth than Western parts of Bangladesh (DPHE- BGS
1999). Groundwater recharge of Bangladesh from 1954 to 1988
stated that groundwater recharge is more in the Eastern parts
of Bangladesh and minimum in the Western parts (DPHE-BGS
2001).
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i) Dry Season Scenario

Figure 3 distinctively portrays a comparative scenario of
groundwater level in the Northeastern and Southeastern part of
Bangladesh. This portion of the country comprises of several
districts of Chittagong and Sylhet divisions. In dry season
groundwater level ranges in between 2 to 12 m within this area.

In the Northeastern portion of the country groundwater
level prevails in between 4 to 12 m. Sylhet district has some
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specific sites where the ground water level is 12 meters or
more and these specified locations are more urbanized than
the rest of the Northeastern portion.

On the other hand, in the Southeastern portion of
Bangladesh, groundwater level ranges in between 2 to 8
meters while a massive portion of this zone is dominated by a
groundwater level of 4 m. In the absolute hilly areas the water
level is 2 m, whereas in the comparatively populated urbanized
area the water level prevails in between 6 to 8§ m.
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Fig. 3: Groundwater depletion seasonally in north-eastern and south eastern parts in Bangladesh 2012.
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However, owing to the low level of urbanization and
prevalence of scattered settlement groundwater depletion
is minor within this part of the country. At the same time
people usually prefer surface water to be used vigorously
for their daily usages and the opportunity of the groundwater
to be replenished is more due to less development of urban
structures within this arena. As a result the dry season scenario
of groundwater depletion in this part of Bangladesh does not
mark worthy and discernible.

i) Pre-monsoon Scenario

Figure 3 illustrates groundwater depth variation across
the study area during the pre-monsoon period. It shows that
the groundwater depth ranges between 2 and 14 m during this
season.

In the Sylhet division groundwater depth remains
between 2 and 12 m. Whereas in the Chittagong hill tracts the
groundwater depth varies from 2 to 6 m only. Higher number
of population and subsequently greater urbanization might be
the reasons behind such variations.

Groundwater depth is also much lower in around
Comilla district, ranging between 8 and 12 m. Furthermore,
the groundwater depletion is highest in Mymensingh and
Kishoreganj district during this season. At certain well location,
groundwater is found as low as 14 m in this area. Groundwater
depletion scenario in dry and pre-monsoon season is almost
quite similar.

iil) Monsoon Scenario

Figure 3, illustrates the situation of groundwater in the
rainy season. The North-eastern part shows a peculiar situation.
In the, central part of Sylhet city, there is closely spaced
contour lines showing the wide disparity of groundwater level.
The contour line ranges from 1 to 10 m. The Southeastern parts
show widely spaced contours (ranging from 2-8 m) representing
low variation in the ground water depth. Comilla shows some
closely spaced contours, ranging from 2 — 6 representing the
urban development of Comilla city.

In 2010 groundwater depth increased in 35769 square
kilometer area, which were 41958 square kilometer area and
where groundwater depth were less than 5.3 m. In the North-
Eastern and Eastern part district, especially in Netrokona
groundwater depth went to 20 m from 15 m, In Munshiganj,
Habiganj and Kishoreganj district groundwater level also
decreased from less than 5 m to more than 7 meters in 2010.
Groundwater level in Chittagong and Feni also decreased to 7
m from 5 m in 2010 (Alam 2012) and these groundwater level
is also decreasing in 2012.

Variability Analysis

The graph displays that most of the districts encounter
a groundwater level, which falls in between 4 to 8 m during
the dry season. However Netrokona district, among all others
exhibits the highest level of diminution of groundwater level
and the maximum deviation from the groundwater of 2004 in
that area (Fig. 4).

61

Average Groundwater Depth (m) drv season

Mymensin, :

Cox:sBazar :

2.4
e erage Groundwater Depth (m)
()
Average Ground Depth (m) pr season
5 BRI il &g ‘
| o |&|@ i EHEREE
E i wha| A
3 85 831E & 58858
i T bl gl el 2 (2L el el

wm— A\verage Groundwater Depth (m)

(b)

Average Groundwater Depth (m) monsoon season

Narsingdi

Moulvi Bazar

Habiganj i
Lakshmipur

hagrachhari

Cox's Bazar

Bandarban

,E

Mean Line

i

15

20

25

e Average Groundwater Depth (m)

(©
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During the pre-monsoon period the overall groundwater
level lies in between 3 to 10 m approximately except in the
Netrokona district. It has been illustrated an extraordinary
level of groundwater depletion in Netrokona district, which is
eccentric from all other districts and its deviation from other
district is maximized. However Habiganj, Kishoreganj and
Sunamganj also exhibit a quite high level of drop down of
groundwater than other districts which are approximately 10
m and 8 m, respectively.

The monsoon period is characterized by enormous
precipitation, which boosts up the recharge facility of
groundwater and supposed to revive the groundwater level. The
depletion of groundwater level in Netrokona district is highest
as usual and in other districts it falls in between 3 to § m on an
average approximately. However, in Sunamganj, Kishoreganj
and Munshiganj besides of Netrokona this diminish is quite
higher than other districts which is evidenced from the other
districts groundwater level in 2004. These two districts along
with Netrokona district portray huge deviation from the mean
line of groundwater level (5 meter) of North-Eastern and
Southeastern part of Bangladesh.

CONCLUSIONS

From this study significant variation of groundwater
depth has been observed throughout the study area. In the
Netrokona district of Bangladesh, the groundwater situation
has been found to be worst. Other North-eastern part also
shows the deteriorating groundwater condition. Conversely,
southeastern part has relatively a good water level condition
which indicates a huge spatial disparity of groundwater level
throughout the country. We must keep in mind that ground
water plays a very significant role to meet up the need of daily
water demand of the residents live in cities in developing
countries like Bangladesh. In most parts of the developing
world rapid expansion in ground water exploitation occurred
between 1970 and 1990 (UN/WWAP 2003, Villholth 2006).
The overwhelming demand owing to increasing population
principally stimulates the rising depletion rate. And if this
falling trend of groundwater level continues, then it may
invite land subsidence, groundwater pollution and other
environmental hazards. So, the groundwater aquifer of our
study area requires sustainable management to assure that this
resource can continue to meet up the quantitative demands that
substantially rest on it.

Bangladesh is located in a zone of ample annual effective
precipitation and also it has proximity to the major river
systems. But still it is not capable of utilizing its opportunities
due to lack of proper management and effective implementation
of the knowledge concerning the groundwater situation of
Bangladesh. In order to revive its jeopardized groundwater
condition, knowledge based management measures should be
initiated.
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