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ABSTRACT “Groundwater is an important source in the Upper Bennihalla basin, Karnataka which falls under semi-arid cli-
matic condition.  Fourty one key wells were established for study of ground water fluctuation.  In Pre monsoon 

most of the area had water level within 9 m bgl and Post monsoon the major area of water level fall in the zone between 3 
and 6 m bgl and overall water level fluctuation of study area ranges from 0.66 to 13.05m bgl.”

INTRODUCTION
The fluctuation groundwater level study level will help us to 
understand the depletion and recharging conditions of an 
aquifer. Stress and strain in water level due to groundwater 
recharge, discharge and intensity of rainfall are reflected in 
groundwater level fluctuation with time (Gopinath & Serala-
than., 2008). The mean annual rainfall over India is about 105 
cm and exceeds the global average rainfall of 70 cm. Even 
then, about 80% of the Indian territories fall under semiarid 
conditions. This is because of spatial and temporal distribu-
tion of rainfall, overall variability of monsoon, topographic 
variations, prevailing semiarid to arid climatic conditions and 
varied nature of hydrogeology (S.N. Rai et al 2006). Moreo-
ver, overexploitation, excessive agriculture, untreated efflu-
ents and wastes have caused deterioration in groundwater 
quality. Whereas paucity of clean drinking water can affect the 
general health and life expectancy of people (Nash & McCall 
1995), the use of poor quality water in irrigation can degrade 
the soils due to contamination (Palaniswami & Ramulu 1994; 
Datta et al., 2000; Patel et al., 2004; Marechal et al., 2006). 
The lowering of groundwater levels has resulted in reduction 
in individual well yield, growth in well population, failure of 
bore wells, drying up of dug wells and increase in power con-
sumption (Imtiyaz & Rao 2008). Groundwater is often devel-
oped without proper understanding of its occurrence in time 
and space and is, therefore, threatened by overexploitation 
and contamination. For that reason, groundwater manage-
ment is the key to combat the emerging problem of water se-
curity. Knowledge of water table depth is a crucial element in 
many hydrological investigations, including agricultural salin-
ity management, landfill characterization, chemical seepage 
movement, and water supply studies (Buchanan & Triantafilis 
2009). Hence, an attempt is made to study the groundwater 
fluctuation in the Upper Bennihalla basin Karnataka. 

STUDY AREA
The upper Bennihalla basin is one of the important tributary 
of Malaprabha river, which is main tributary of Krishna river. 
The investigated area lies in between North Latitudes 15o 
0’00” and 15o 32’48” and East Longitudes between 75o00” 
to 75o 29’45”. The study area is surrounded by Gadag and 
Shirhattitaluks in the east, Dharwad and Kalghatgi taluks in 
the west.  Shiggaon taluka in the Southwest and Navalgund 
taluk in the North.  The study area falls in the semi arid re-
gion.  The physiographically of the study area is characterized 
by gently undulating terrain with alternating ridges and slope 
elevation ranges form 660m above MSL.  The climate of the 
study area is generally pleasant in the entire basin area.  April 
and May are hottest months with average daily maximum 
temperature of about 38°C and average daily minimum tem-
perature of about 20°C. The southwest monsoon sets in by 
June and ends by the middle of October.  During this period 
the basin receives above 50% of the annual rainfall and the 

climate will be generally humid. Geologically, the study area 
is underlain by Dharwar schistose rocks and granitic gneiss.  
The northeastern part of the study area is occupied by granit-
ic gneiss, which are mainly covered by thick black cotton soil, 
Shales, phyllites and altered greywackes of schistose rock are 
covered the rest of the area.  The schistose formations strike 
in NNW-SSE direction and are dip varying from 35o to nearly 
vertical.  Granitic gneiss strike in NNW- SSE direction and is 
highly weathered. 

METHODOLOGY
Fluctuation of water levels in the wells in basin under study 
area have been observed for pre and post monsoon period 
for this 41 well have been selected and details of the wells in-
ventory of these wells are given in the Table 1.    The data col-
lected  for the year 2000.  These pre and post monsoon water 
levels are plotted and are compared with the overall fluctua-
tion of weighted mean rainfall.  The location of key wells and 
hydrograph stations has been shown in the Figure 1.

RESULT AND DISCUSSION
Waterlevel fluctuation
Fluctuation of water levels in the wells in a basin under 
study area is due to the variation of recharge and discharge 
components in the ground water regime.  Recharge com-
ponents are precipitation, recycled water due to applied 
irrigation and percolation from surface water bodies.  Dis-
charge is mainly affected through processes like affluent 
seepage into the drainage courses withdrawal for domestic 
and industrial uses, irrigation draft and evapotranspiration. 
Fluctuation in the basin area is also affected by topographic 
configuration and geologic set up of the aquifers.  The sea-
sonal changes are observed because of monsoon received 
over the area.

Pre Monsoon 
Depth to water level map has been prepared based on pre 
monsoon water level for this basin area and shown in Fig-2.  
In general depth to water levels showing that most of the 
area had water level varied from less 4 m bgl to more than 34 
m bgl.  There are isolated pockets of more than 18 m bgl in 
Kundgol, Kusugal, Tarlghata, Hire Harkuni and Gudgeri area.  
However, major area had water level within 9 m bgl.

Post Monsoon: 
The monitoring ground water regime during the month of 
November is particularly important in order to assess the 
status of ground water levels during the post monsoon. 
The depth to water level map has been prepared for post 
monsoon (Fig.3).  It depicts that major area water level fall 
in zones between 3 and 6 m bgl with few isolated pockets in 
Kundgol, Kusugal, Gudgeri Hire Harkuni, Elival and Tarlghata 
having depth to water of more than 15 m bgl.
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Iso fluctuation map has been prepared and shown in Fig-4.  
From the map it is evident that in the major parts of the basin 
area, the fluctuation ranges from 0.60 to 13.05 m.  However, 
there is only one location showing fluctuation of water level 
> 10 m that is observed in Kusugal which can be considered 
due to influence of local features, changes in the regime and 
also due to topographical control.

CONCLUSIONS
The main source of ground water occurring in the basin area 
is through precipitation and return flow from applied irriga-
tion. Ground water in the study area occurs under phreatic 
condition and semi confined condition in weathered and 
jointed formations. Depth to water level maps indicating that 
major area had water level within 9m bgl and.3 to 6m bgl 
for pre-monsoon and post-monsoon respectively. The water 
level fluctuation ranges from 2 to 13.05 m. 

Table – 1: Hydrogeological data of the basin area

S. 
No. Village

M.P. 
(m 
agl)

Depth 
m bgl

Depth 
to 
curb-
ing m 
bgl

Diameter 
(m)

Depth to water 
level
Pre 
mon-
soon 
(m 
bgl)

Post 
mon-
soon 
(m 
bgl)

Fluc-
tua-
tion 
(m)

1 2 3 4 5 6 7 8 9

1 Dhunshi 0.65 19.40 5.10 1.5x1.5 8.05 2.55 4.85

2. Kunnur GL 5.10 2.00 9.70 4.30 1.25 3.05

3. Tadas 0.45 8.90 4.35 2.50 5.70 1.10 4.60

4. Jigalur 0.50 9.70 7.00 2.50 9.50 2.30 7.20

5. Kunkur 0.70 8.05 5.75 3.10 6.50 2.80 3.70

6. Timapur 0.60 12.95 10.15 3.00 11.05 2.10 8.95

7. Mattikati 0.50 7.75 6.00 3.50 6.95 3.35 3.60

8. Ingali GL 11.80 8.30 4.60 10.25 8.86 1.39

9. Tarl-
ghata 0.50 35.65 2.45 7.40 31.10 26.78 4.32

10 Kama-
dali GL 18.45 1.80 2.5x2.5 16.25 10.75 5.50

11. Shirur 0.40 14.25 10.15 3.50 13.20 10.05 3.15

12. Elival 0.60 13.20 8.50 2.40 12.40 9.00 3.40

13. Kundgol GL 30.40 3.00 3.10x2.70 22.90 14.46 8.44

14. Saushi GL 19.20 4.50 3.5x3.5 17.25 14.70 2.55

15. Gugeri GL 29.50 3.60 3.3x3.3 29.25 21.85 4.40

16. Madhalli 0.50 18.20 10.15 5.0x5.0 14.75 12.10 2.65

17. Yelvati 0.90 10.50 3.65 5.75x5.75 8.10 4.70 3.40

18.
Nilgund 0.40 6.70 2.75 9.50 5.38 3.45 1.93

19. Anneg-
eri 0.50 13.60 5.00 4x4 10.75 7.30 3.45

1
2 3 4 5 6 7 8 9

20. Ingahalli GL 13.45 3.30 3.75 8.45 4.60 3.85

21. Yer-
igubbi 0.30 9.10 6.50 8.00 7.20 6.30 0.90

22. Behatti 0.45 19.25 7.10 2.65x2.65 12.45 9.40 6.85

23. Kusugal 0.40 30.20 21.10 6.50 29.80 16.75 13.05

24. Halihal 0.10 17.30 6.50 4.5x4.5 9.70 3.10 6.60

25. Shrigub-
bi 0.20 10.75 7.55 6.0 9.80 5.60 4.20

26. Hire 
Budihal 1.80 6.31 3.50 2.60 5.99 5.19 0.80

27. Hebsur 1.20 7.33 4.75 3.80 4.76 3.61 1.15

28. Bankan-
halli GL 9.40 4.20 4.16 9.37 6.55 2.82

29. Chakala-
bi 0.60 14.70 6.55 4.42 14.23 13.63 0.60

30. Barad-
wad 0.40 7.67 3.50 3.42 6.23 5.47 0.76

31. Kolivad 2.20 5.15 2.55 3.10 5.00 4.23 0.77

32. Hire 
Harkuni GL 35.80 18.75 5.20 34.70 30.08 4.62

33. Hoskatti 0.55 6.55 3.55 2.90 6.48 3.25 3.23

34. Gurana-
halli 0.50 18.32 13.25 3.10 18.10 16.25 1.85

35. Chick-
narti 0.50 10.40 4.50 2.82 8.80 5.82 2.98

36. Katpatti 1.00 6.72 2.55 3.90 5.58 3.55 2.03

37. Devanur 0.30 26.65 17.65 6.00 14.71 9.25 5.46

38. Hanchi-
nal 0.60 8.85 3.25 3.50 7.62 3.75 3.87

39. Naval-
gund 0.75 16.30 6.45 3.00 13.31 10.24 3.07

40. Hubli GL 11.45 5.30 3.50 8.42 3.42 5.00

41. Navalur 0.50 13.30 6.10 3.50 8.68 4.88 3.80

M.P: Measuring Point   m agl: Meter above ground level   
m bgl: Meter below ground level
 
Figure No. 1: Location of observation wells in the upper 
Bennihalla Basin
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Figure No. 2: Depth to water level of upper Bennihalla 
basin for pre-monsoon    (May-2000)

 
 
Figure No. 3: Depth to water level of upper Bennihalla 
basin for post-monsoon (November 2000)

 

Figure No. 4: Water level fluctuation of upper Bennihalla 
basin


