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Abstract: Groundwater quality in Hyderabad has special significance and needs great attention of all concerned since it 
is the major alternate source of domestic, industrial and drinking water supply. The present study monitors the ground 
water quality, relates it to the land use / land cover and maps such quality using Remote sensing and GIS techniques for a 
part of Hyderabad metropolis. Thematic maps for the study are prepared by visual interpretation of SOI toposheets and 
linearly enhanced fused data of IRS-ID PAN and LISS-III imagery on 1:50,000 scale using AutoCAD and ARC/INFO 
software.  Physico-chemical analysis data of the groundwater samples collected at predetermined locations forms the 
attribute database for the study, based on which, spatial distribution maps of major water quality parameters are prepared 
using curve fitting method in Arc View GIS software. Water Quality Index (WQI) was then calculated to find the 
suitability of water for drinking purpose.  The overall view of the water quality index of the present study area revealed 
that most of the study area with > 50 standard rating of water quality index exhibited poor, very poor and unfit water 
quality except in places like Banjara Hills, Erragadda and Tolichowki. Appropriate methods for improving the water 
quality in affected areas have been suggested. 
Keywords: Groundwater quality, Landuse/Landcover, Spatial distribution, Remote sensing & Geographical Information 
System (GIS).  
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Introduction  

The urban environment quality is deteriorating day by 
day with the largest cities reaching saturation points and 
unable to cope with the increasing pressure on their 
infrastructure. Hyderabad, the capital city of Andhra 
Pradesh, which lies between 780 22’ 30” and 780 32’ 30” 
East longitude and between 17018’30” and 17028’30” 
North latitude, is facing a rapid change in the 
environmental quality. Rapid urbanization brings with it 
many problems as it places huge demands on land, water, 
housing, transport, health, education etc [1]. Environmental 
pollution has reached alarming levels in the last 5-6 years 
mainly due to industries and automobiles. The city 
witnessed an increase in population from 0.448 million in 
1901 - 1.429 million in 1961, between 1981 and 1991 the 
population went upto 4.34 million and the growth rate so 

far is 67.04% [2]. As per the population estimates, 
Hyderabad is likely to become a mega city with about 7.5 
million population by 2011. This rising population density 
will continue to have an impact on the quality and quantity 
of local water resources. 

Fresh water being one of the basic necessities for 
sustenance of life, the human race through the ages has 
striven to locate and develop it.  Water, a vital source of 
life in its natural state is free from pollution but when man 
tampers the water body it loses its natural conditions.  
Ground water has become an essential resource over the 
past few decades due to the increase in its usage for 
drinking, irrigation and industrial uses etc.  The quality of 
ground water is equally important as that of quantity. 
Remote sensing and GIS are effective tools for water 
quality mapping and land cover mapping essential for 
monitoring, modeling and environmental change detection 
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[3]. GIS can be a powerful tool for developing solutions 
for water resources problems for assessing water quality, 
determining water availability, preventing flooding, 
understanding the natural environment, and managing 
water resources on a local or regional scale [4]. Keeping 
this in view, we have Integrated Remote Sensing, GIS and 
field studies for the evaluation of the impacts of land use 
changes on the ground water quality of zone-V under 
MCH. There is an urgent  need to have a first hand 
asesment of the prospective ground water quality  in MCH, 
especially in view of the latest proposal in January 2007 to 
implement policy of greater Hyderabad, The current  
asessment of water quality in MCH Zone - V is an 
uptodate beginning in that direction.  

Study Area  

The total area of Municipal Corporation of Hyderabad 
(MCH) is 179 Km2 and divided into 11 planning zones 
wherein the present study area (Zone-V) consists of 31.68 
Km2 out of the total MCH area and is situated in between 
78025’22” East Longitude and 17022’48” North Latitude. 
The climate is fairly equitable with a daily mean maximum 
temperature varying from a minimum of 11.60 C during the 
month of December to a maximum of 40.560 C in April.  
Hyderabad gets its rainfall mainly from southwest 
monsoon with the total annual average rainfall of about 
73.55 cm. It is located at an altitude of 570m above mean 
sea level.   

Methodology  

Data Used  

Different data products required for the study include 
the 56K/7 and 56K/11 toposheets which are obtained from 
Survey of India (1:50,000) and fused data of IRS – 1D 
PAN and LISS-III satellite imagery of path 100 and row 60 
from National Remote Sensing Agency (NRSA), 
Hyderabad.   

Database Creation  

IRS-ID PAN and LISS-III satellite imageries are 
georeferenced using the ground control points with SOI 
toposheets as a reference and further merged to obtain a 
fused, high resolution (5.8m of PAN) and colored (R,G,B 
bands of LISS-III) output in EASI/PACE v6.3 Image 
processing software. The study area is then delineated from 
the fused data based on the latitude and longitude values 
and a final hard copy output prepared which is further 
interpreted visually for the generation of thematic maps. 
These thematic maps (Raster data) are converted to vector 
format by scanning using an A0-Flatbed Deskjet scanner 
and digitized in AUTOCAD 2000. The map is further 
edited in ARC/INFO v3.5.1 and final hardcopy output is 
prepared using ARC/VIEW v3.1 GIS software. The 
methodology adopted for creation of database is given in 
Fig. 1. 

 

Figure 1: Flow chart showing the methodology adopted 
for the generation of database  

Spatial database  

Thematic maps like base map and drainage network 
maps are prepared from the SOI toposheets on 1:50,000 scale 
using AutoCAD and Arc/Info GIS software to obtain a 
baseline data. All the maps are scanned and digitized to 
generate a digital output. Land use/Land cover map of the 
study area was prepared using visual interpretation technique 
from the fused satellite imagery (IRS-ID PAN + LISS-III) and 
SOI toposheets along with ground truth analysis.  

Attribute database  

Fieldwork was conducted and groundwater samples 
were collected from predetermined locations based on the 
land use change and drainage network maps of the study 
area. Map showing sampling points overlaid on satellite 
imagery as shown in Fig 2. The water samples were then 
analyzed for various physico-chemical parameters adopting 
standard protocols [5]. The water quality data thus obtained 
forms the attribute database for the present study (Table 1). 
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Table 1: Ground water quality of Zone – V 

All units except pH and Water quality index are in mg/l 

Sample 
No, 

Sample 
Location 

pH TDS

 
Cl- SO4

-2

 
F- Alkalinity NO3

- Hardness

 
Na+ 

Water 
Quality 
Index 

Water Quality 
Rating

1 Banjara hills 7.82

 
520

 
107

 
39 1.41

 
119 160 310 56 90.5 Very Poor

2 
VN bus stop 

B.Hills 
7.94

 
280

 
42 21 0.683

 
110 6.2 200 27 46.6 Good

3 
NVT nagar 

B.Hills 
7.7 775

 

199

 

65 1.96

 

250 2 300 150

 

104.4 UFD

4 
Rd no 10 
B.Hills 

7.03

 

795

 

121

 

42 1.84

 

190 290 500 56 110 UFD

5 Rd no 4B.Hills

 

6.89

 

736

 

114

 

37 1.18

 

290 116 460 63 48.5 Good

6 Yellareddyguda

 

7.15

 

1010

 

149

 

44 3.12

 

215 535 460 190

 

133.2 UFD

7 Yousufguda 6.89

 

630

 

71 26 1.62

 

200 88 380 44 77.9 Very Poor

8 
Erragada 
(NGAC) 

6.93

 

690

 

140

 

38 0.506

 

250 148 390 61 116 UFD

9 Erragada 7.61

 

1350

 

178

 

64 2.73

 

400 320 500 110

 

58.4 Poor

10 Erragada 7.1 540

 

114

 

19 0.818

 

180 52 350 30 46.4 Good

11 Humayunagar

 

7.51

 

745

 

92 57 0.67

 

350 216 400 81 51.1 Poor

12 Mehadipatnam

 

7.46

 

690

 

92 34 0.98

 

275 120 400 53 24.1 Excellent

13 Mehadipatnam

 

7.38

 

340

 

64 18 0.77

 

120 52 200 29 31.7 Good

14 Hakimpet 7.78

 

862

 

213

 

65 0.44

 

230 360 560 71 86.5 Very Poor

15 Film nagar 7.56

 

520

 

85 43 1.6 220 44 300 49 114 UFD

16 
Rd no 10 Film 

nagar 
7.54

 

845

 

142

 

67 1.4 310 84 470 67 104 UFD

17 
Jubilee 

Hills(CP) 
7.51

 

800

 

178

 

65 2.9 225 160 460 78 43.1 Good

18 Banjara hills(2)

 

7.68

 

350

 

50 18 1.9 140 52 200 67 27.1 Good

19 
L.V.Prasad eye 

hospital 
7.98

 

325

 

50 17 2.4 150 160 190 28 31.8 Good

20 Tolichowki 7.41

 

805

 

49 34 0.59

 

230 140 240 26 26.0 Good

21 Sheikpet 6.82

 

500

 

92 50 0.36

 

470 500 970 122

 

55.5 Poor

22 Kanch colony

 

7.2 685

 

128

 

35 0.40

 

250 344 630 50 113 UFD

23 
Madhapur 

(near) 
6.75

 

615

 

142

 

54 0.34

 

230 64 410 56 56.5 Poor

24 Moti nagar 7.09

 

870

 

149

 

92 0.85

 

180 500 380 58 102.3 UFD

25 Kamlapuri 7.23

 

940

 

107

 

92 1.2 150 240 550 73 53.9 Poor
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