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A B S T R A C T 

Ground water level fluctuation space to space (Spatial) and time to time (Temporal) is a major 
problem in India and the assessment of spatiotemporal characteristics water level fluctuation 
trend is very important in the point of view of future development. Water level fluctuation in 
Jaipur city is a major problem. Water level data is collected by field survey & PHE department 
and population data from census of India. Analysis of population data shows that city population 
is increasing by leaps & bound in last few decades and highest population growth is found in 
1941-51. Major part of water supply comes from ground water so as the population increases 
parallely the water requirement pressure became on ground water decade by decade. Water level 
data of last two decade is collected from different places such as Durgapur, Jhotwara, MES 
Jiapur, Sirsi, Amer, Gopalpura by pass, Mansrovar, Mehona and Surya nagar.  Amer and 
Mehona show an uneven trend of water level but remaining all places show a continuous 
depleting trend of water level. Average water level of Jaipur urban area was 28.873 meters 
(mbgl) in 1995; that is continuous decreasing and reached at 47.488 meters (mbgl) in 2010. Over 
exploration of ground water, less recharging and shrinkage & dryness of surface water bodies are 
may be the main reasons of this depleting water level so it is suggested to prepare a plan for 
proper rainwater harvesting and use this water for different purposes in off monsoon season. 
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INTRODUCTION

Rapid industrial development, 
urbanization and increase in agricultural 
production have led to freshwater shortages 
in many parts of the world. To proper supply 
of water for various purposes like 
agricultural, domestic and industrial, a 
greater emphasis is being laid for a planned 
and optimal utilization of water resources. 
The water requirement for agriculture, 
municipal and industries is larger than the 
annual recharge. This may lead to depletion 
of ground water. On other hand, continuous 
withdrawals from groundwater reservoir in 
excess of replenishable recharge may result 
in lowering of water table. In Jaipur city due 
to rapid urbanization and very fast 
population growth; ground water level is 
depleting at very fast rate from last 
decades1,2. 

The process of urbanization is a 
universal phenomenon taking place the 
world over, where humans dwell. The urban 
sprawl growth and changes are studied in 
the developed countries3-9 and recent 
developing countries such as China10,11 and 
India12-14. 

The Central Groundwater Board has 
identified that increasing population; 
deficient monsoons, unregulated wells, and 
dependency on loans for costly agricultural 
inputs have created stress on ground water15. 
In recent time many researchers are used 
GIS for evaluation and management of 
groundwater resources of the various 
terrains16-20. Jaipur city is facing the problem 
of water scarcity and tremendous pressure 
on ground water due to rapid urbanization21. 

 
Study area 

The areal extension of Jaipur Urban 
area is between North latitudes 26°47’ to 
27°02’ and East longitudes 75°36’ to 
75°55’; almost in the centre of the district 
and covers an area of about 470 sq. km. The 
Jaipur agglomerate has parts of Sanganer 

(45.5 %), Jhotwara (42.5 %) and Amer (12 
%) blocks. Jhotwara block which constitutes 
the major part of the urban city has a 
population density of 2745 persons/sq. km. 
With the increase in the rate of urbanization 
the population of the city also increased 
many fold during the last 8 decades. The 
decadal growth rate of population is highest 
during 1941 – 51 as 65.59 % followed by 
62.77 % during 1991– 2001. The population 
growth since 1931 is given below in table 1 
and shown in Fig. 1. 

Physiographically the city area is 
characterized by sandy-plains, hills, 
intermountain-valleys, pediments etc. Major 
part of the city is covered by the alluvial 
sandy plains which are dissected at places. 
In the northern and eastern parts, the 
Aravalli Hill Ranges, trending north east-
south west alternating with intermountain-
valleys, constitute significant signatures of 
physiography. The ridges are generally 
made-up of resistant quartzite rocks. 
Important among these are the Nahargarh, 
Amer, Puranaghat and Jhalana Hills. The 
highest peak of these hills is about 648 
meter above mean sea level (msl). The 
average mean annual rainfall of Jaipur city 
is 567.70 mm. The highest rainfall has been 
recorded as 1101.90 mm at Sanganer (1981), 
1008 mm at Amer (1995) and 887 mm at 
Jaipur (1996), where as lowest rainfall has 
been recorded at Sanganer as 206 mm 
(1980), at Amer as 235.00 mm (2002) and at 
Jaipur as 222.40 mm (2002) fig. 2. 

 
MATERIALS AND METHODOLOGY 

To the study of water level 
fluctuation in Jaipur urban area, population 
data of last decades is taken from census of 
India and ground water level data from PHE 
(Public Health Engineering) department of 
Jaipur urban area. To assess the water level 
fluctuation, water level data of last 20 years 
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is analyze and saw that as population is 
increased parallel the requirement of water 
is also increased  that’s why tremendous 
pressure of water requirement is generated 
and that water requirement is fulfilled by 
ground water so day by day ground water 
level is varying. 

 
RESULT AND DISCUSSION 

Population data of Jaipur city since 
1931 shows that population is increasing at 
very fast rate. In 1931 population of Jaipur 
city is 150000 and after 80 years in 2011 has 
increased leaps & bound and reached at 
8073350 (Fig. 1). Highest decadal growth is 
found in between 1941-51 which is 65.59 % 
and least growth rate found in 1931-41 
which is 17.3 % (Table. 1). 

Water supply data and population 
data shows that as population increased 
water supply is also increased and maximum 
water supply is completed by ground water 
so tremendous pressure is generate on 
ground water. In 1980, 108 mld water is 
explored from ground but in 2010 it 
increased and reached at 300 mld (Table. 2). 

Ground water level data of different 
places of Jaipur city is taken since Nov 1995 
to Nov 2010. These places are Durgapur, 
Jhotwara, MES Jiapur, Sirsi, Amer, 
Gopalpura by pass, Mansrovar, Mehona and 
Surya nagar etc. Analysis of ground water 
level data shows that water level is 
continuously decreasing since 1995 with 
some fluctuation. At some places such as 
Amer and Mehona shows fluctuation in 
ground water level but at all places shows a 
continuous decline in water level (Fig. 2). 
Average ground water level is also decline 
with time. Average water level of Jaipur city 
is 25.873 mbgl in 1995 which is decline 
with time and reached at 47.488 mbgl in 
Nov 2010 (Table. 3). 

Rainfall data shows that Jaipur has 
normal quantity with some fluctuation and 
varies in between 300 mm to 600 mm (Fig. 

3). In spite of having normal rainfall, water 
level is continuously decreasing. 

By the analysis of ground water data, 
table shows that ground water level is 
continuously decreasing. But rainfall shows 
that Jaipur has a normal rainfall. As the 
population increased; amount of water for 
consumption is also increased and major part 
of this water supply is come from ground 
water so ground water exploration is 
increasing day by day and water level is 
decline day by day. 

 
CONCLUSION 

Study of spatiotemporal characteri-
stics of ground water fluctuation in Jaipur city 
shows that water level is continuously 
decreasing from last few decades. Jaipur city 
is facing the problem of water scarcity for 
domestic and other purposes. To reduce this 
problem it must be prepare a rain water 
harvesting plan to enhance the capacity of 
ground water recharge and use of this water in 
off-monsoon season. 
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Table 1. Decadal population growth of Jaipur city 
 

Decadal population growth % 

Years Population Decadal growth % 

1931 150000 
 

1941 175810 17.21 

1951 291130 65.59 

1961 403444 38.58 

1971 615258 52.5 

1981 977165 58.82 

1991 1458438 49.26 

2001 2374000 62.77 

2011 3073350 29.45 

 
Table 2. Status of water supply in Jaipur city (MLD) 

 

Years Surface water Ground water Total water supply 

1980 27 (Ramgarh Lake) 108 135 

1985 29.5 (Ramgarh Lake) 136.35 165.6 

1990 11.60 (Ramgarh Lake) 152.9 174.6 

1995 11.25 (Ramgarh Lake) 209.25 220.5 

2000 32.00 (Ramgarh Lake) 300 332 

2005 
 

328 328 

2010 50.00 (Ramgarh Lake) 300 350 

 
Table 3. Depth of water level in Jaipur city 

 

Place Name 
Depth of Water level (mbgl) Location 

Nov-95 Nov-00 Nov-05 Nov-10 Latitude (N) Longitude (E) 

Durgapura 18.98 22.8 33.54 58.4 26.845814 75.786564 

Jhotwara 32.28 46 54.7 66.95 26.953628 75.743064 

MES Jaipur 35.95 39.14 43.97 57.35 26.912519 75.787514 

Sirsi 35.45 42.17 55.02 65.1 26.951331 75.804003 

Amer 5.73 11.77 9.31 10.75 26.985486 75.851344 

Gopalpura bye pass 0 0 0 43.5 26.879883 75.750119 

Mansrowar 0 24.62 35.95 51.45 26.855231 75.769186 

Mohana 26.85 37.87 33.73 31.5 26.781536 75.743428 

Suryanagar 0 16.82 20.59 42.4 26.835481 75.788497 

Average 25.873 30.148 35.851 47.488 
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Figure 1. Population growth of Jaipur city since 1931s  

 

Figure 2. Water level fluctuation in between 1995 to 2010 in Jaipur urban area  
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Figure 3. Annual rainfall and average ground water level (mbgl) of Jaipur city  




