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Abstract:
Urbanisation on account of demographic and
economic

growth

leads

to

the

wide

variety

of

environmental problems. The supply of infrastructure
cannot cope with the demand placed by urban
development. It results inadequacy of urban infrastructure,

to human life. The present study is aimed to analyse the
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which leads to degradation of the quality of natural
resources such as air, water, land, vegetation, marine life.
In addition industrial pollution in large cities causes effects

water. To analyse the growth of Dindigul town and its
impact on ground water quality GIS techniques were used.
2

Dindigul town spreads over an area of 14.01 km . Since
1970 the area was not increased but due to increasing
population wards increased. For the assessment of ground
water quality impact samples were taken in and around
the town and analysed further. The results indicated that
the samples nearer to the tanneries were exceeding the
limits; mainly Begambur and Paraipatti compared to other
locations.
Keywords: Urban growth, GIS, groundwater impact
analysis
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Introduction
There is no universal definition for urban, it various from country to country. Generally the area, which has a larger
population, large density and great consideration of non-agricultural activities, is termed as urban. Urbanisation refers to the
"Process of becoming Urban". Urbanisation is a global phenomenon with its firm roots in the developed countries of world.
Urbanisation leads to environmental pollution, i.e., urban growth leads, to the increasing of slums, solid waste disposal,
provision of transport facilities, congestion and various types of pollution. On this ground water pollution plays an important
role. As the demand for ground water is increasing day by day, the need to assess and manage available ground water becomes
vital. In hard rock terrain regions, groundwater is a prime sources of potable water which needs greater attention for its
sustainability and management. Water pollution is a serious problem in India as almost 70% of its surface water resources and a
growing number of its groundwater reserves are already contaminated by biological, toxic organic and inorganic pollutants.

Study area
The study area is located at 10° 18’ to 10° 25’ N latitude and 77° 56’to 78° 01’ E longitude, covering an area of 14.01
km2. There are about 80 tanneries spread within the four to 6 km radius in the south western part of the Dindigul town,
TamilNadu, South India. About 50% of the tanneries have been in existence for 30 to 40 years (Fig:1).

Fig:1 – Location of the town

Fig:2 – Methodology adopted for the study

GIS Software and Systems used
The primary data source is the town map of Dindigul town for the year 1981, 1991 and 2001 and ground water sample data
collected from the field. The town map in the scale of 1:5000 was scanned and georeferenced using the latitude and longitudinal
values and visually interpreted using the dataset in the map and projected as geographic wgs84 and datum wgs84. For that line
and polygon coverage were created and also errors were rectified using clean and build options. The cleaned coverage was
further labeled by giving ids. Arc gis 9 software used for visual interpretation and layouts were prepared using Arc map 9
developed by ESRI. For the impact analysis of groundwater due to tanneries 21 samples were taken in and around the town
using handheld gps and it was tested in the TWAD board laboratory and average mean values were taken for the final analysis.
The locations of the samples were directly imported to Arc GIS environment for further analysis. By over laying the land parcel
map and the same location map further analysis and layouts were prepared. Following methodology was adopted for the study
(Fig.2).
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Infrastructure facilities in Dindigul Town
Adequate infrastructure is the base for better living, economic growth and overall development of the city. Good living
condition of the city attracts investments. Dindigul town is currently being served by two water supply schemes i.e.,
Kamarajasagar dam near Aathoor and Paranai scheme. Both the schemes are executed by TWAD Board and presently
municipality is carrying out the operation and maintenance. At present, water is being supplied once in 2 days for 2 hours
duration and once in 3 days during summer with an average per capita supply of 55 liters per capita per day compelling people of
Dindigul resorting to the use of groundwater for their domestic needs. The entire city is divided into supply zones and service
reservoirs are built for supplying water to these areas. The existing water supply zones covered by each service reservoir. Apart
from the above major schemes additional 2 MLD water is being supplied through groundwater sources. There are totally 292
bore wells and open wells in the municipality. The city does not have underground drainage system. At present, most of the
houses are having water real latrines with septic tank arrangement. The night soil and sullage is let into the soak pits and in
certain area the sullage is let into the storm water drains through soak pits. When there is overflow, the sullage from the soak pit
is emptied sullage tanks by Municipality. Dindigul town has got moderate medical facilities. Roads of the town fall under the
classification viz National Highways (NH), State Highways (SH), Major District Roads (MDR), Other District Roads (ODR) and
Municipal Roads (MR).

Landuse Pattern of Dindigul Town:
Landuse depends upon the nature of the land, purpose of the usage and technological know-how and management.
Total area of the town is about 1401 hectares (Table.1). The existing landuse pattern of Dindigul town shows clearly the
constrains core activity area and development around the existing old settlements and trend of spatial development. Major
economic activities are concentrated in the pockets enclosed by Taluk office road, Palani road, East and west car Street, Main
road, South car street and Thadicombu road. Institutional activities are concentrated in and around the government hospital,
District court, Block developmental office, and D.D office complex etc.,This resulted in development of the town towards north,
all along the main arterial roads NH45 and NH47. Minor service industries and agro based industries are located in Railway
station road, Thadicombu and Palani road near CBD (Fig.3).
Table 1 Landuse Pattern of Dindigul Town

Sl.
No

Landuse

1.
2.
3.
4.
5.
6.

Residential
Commercial
Industrial
Educational
Public & Semi Public
Roadways
&Railways
Non – urban area
Vacant
Land under water
Hillock
Total

7.
8.
9.
10.

% to the
town
area

486.72
24.65
50.07
30.05
55.32

%to the
total
developed
area
63.60
3.22
6.54
4.71
7.23

112.44

14.70

8.03

242.44
322.60
43.10
28.00
1401.00

100.00

17.27
23.04
3.07
2.00
100.00

Area in
ha

Source: Town Planning Office, Dindigul

Fig:3 – Location of the town
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Population growth of the Town:
The population has grown from 25,132 in 1901 to 1, 96,619 in 2001. Population in each decade with decadal growth
rate is show in the Table 2. The town has its highest decadal growth rate of 41.05 % between 1921 to 1931 and the lowest
growth rate of 11.20 % between 1981 to 1991.There is a gradual decrease in growth rate after 1971 this may be due to exodus of
population to other major cities mainly for economic opportunities. The central part of the town has the highest growth rate.
Table 2 Population growth 1901 – 2001
Year
1901
1911
1921
1931
1941
1951
1961
1971
1981
1991
2001
Population

25231

25052

30922

43617

56275

78361

92947

128429

164103

182477

196619

Variation (%)

-

-0.52

23.43

41.05

29.02

39.25

18.61

38.17

27.78

11.2

8.99

Source: Census of India

Urban growth of Dindigul Town:
2

In 1981 total population of the town was about 1, 64,103 with the population density of 117 persons/km . Population
distribution was very high in the area of East Govindapuram and Begampur.It was moderate in the area of Pillayarpalayam, Angu
nagar, Muthalagupatti and it was low in the areas of Karunanithi nagar, Poochinickanpatti, Paraipatti and Bharathipuram.
2
In 1991 total population of the town was about 1, 82,477 with the population density of 130 persons/ km . Population
distribution was very high in the areas of R.M.Colony, Begampur and Govindapuram. It was high in the areas of Nagal nagar, East
Govindapuram, Y.M.R. Patti, Thirumalai Samypuram, Begampur and Paraipatti. It was moderate in the areas of Bharathipuram,
Scavengers colony, Kullanampatti. It was low in the areas of Narayananagar and Pillayarpalayam.
In 1998 total population was about 1,96,619 with the population density of 140 persons /km2. The distribution of
population was very high in the areas of Railway colony, Anna nagar, Nagal nagar, R.V.S. nagar, Begampur, Paraipatti, Y.M.R.
patti and Tirumalaisamypuram, It was moderate in the areas of Vivekananda nagar, Kullanampatti and Balathirupathi. It was low
in the areas of Pensioner street, Krishna street and Bharathipuram.
According to the physical expansion of the town, there has been no change since 1981 but wards were increased from
36 (1981), 44 (1991), and 48 (2001). In between the year 1981-2001, 8 wards were increased. The urban growth is slow in
nature. As the industries are growing rapidly the town has a continuous flow of population and natural increase in population.
The vertical expansion of town is due to the high degree of accessibility and availability of bus and rail transport facilities. Due to
the achievement of recent development in the town the residential development has happened in a haphazard manner without
any control. From the decades 1981-2001, population is increasing tremendously but the availability of facilities is in scarcity.
According to the year 1989, total number of slums were 19, out of this 10 are authorized. In 1991, 28 slums are located; out of
this 15 are authorized. In 1998, 84 slums are located out of this 17 are authorized. The slum population was increased by almost
2 1/2 times in 7 years. The reasons for such increase could be migration of agriculture, laborers to the town and lack of
awareness of family planning. Other reasons are the increasing industries (tanneries) and increase in low-income groups. So
proper housing was not found .The availability of basic services and pollution problem in presence of unhygienic and dangerous
poor environmental conditions in many parts of the study area. The Sewerage, garbage and other wastes are not adequately
collected and treated and are disposed in residing areas like R.M.Colony, Y.M.R.Patti, Begambur and Paraipatti. Also, absence of
underground drainage system and stagnant drainage water and water supply are other major problems. The lack of proper
drainage, stagnant rainwater on tanks like Aranmanaikulam and sewerage leads to the formation of breeding places for
mosquitoes. Dumping of garbage in the open space causes foul smell and leaching of ground water. The other pressing problems
of all respondents were non-removal of wastes and garbage periodically that leads to air pollution, infection, breeding place for
mosquitoes and foul smell. Also respondents are pressing that periodical checkups must be undertaken in the industries by the
authorities to control pollution. Discharge of untreated wastewater and industrial effluent into the water bodies, dumping of
domestic wastes, debris and excavated soil into the tanks, indiscriminate use of groundwater for residential, industrial, and
commercial purposes on land discharge. In the northeast area in the center of the town, the strom water combined with sullage
and industrial wastewater is let into the strom water drains and is discharged into Aranmanaikulam tank. Since all the sullage
and wastewater are let into the open drains the tanks have become a breading center for mosquitoes leading to health hazards
like Malaria, Filarial and other diseases which is a major concern for the people of the city and the groundwater is being polluted.
Due to improper sanitation and sewage disposal facilities in this town, mosquito’s menace has become a major problem faced by
the people of Dindigul leading them to health risk.
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Ground water impact analysis:
Effluents from the tanneries are discharged into streams which drain into ponds, thereby polluting the ground water
sources and cultivable land. These values are more than the permissible limits in and around the tannery cluster compared to
other parts of the area . The water-table is deep due to overexploitation for irrigation and tanning through dug wells, dug-cumbore wells and bore wells. Various chemicals used in tanning include lime, sodium carbonate, sodium bi-carbonate, common salt,
sodium sulphate, chrome sulphate, fat liquors, vegetable oils and dyes.
Table 3 represents the ground water quality status and Fig: 4 represents the location of the samples and Fig: 5-7
represents the conductivity, salinity and pH level of the samples in the study area. According to Total dissolved solids, all the
seven places are exceeding the limits. Maximum amount of Total hardness are located in Neruji nagar, Nagal nagar, Annamalayar
school, Paraipatti and R.M.colony. Among this Annamalayar school is having the maximum amount. The areas exceeding the
Chloride limits are Neruji nagar, Begampur, Paraipatti, and R.M.colony. The maximum amount is located at Annamalayar school
and the minimum amount is located in Bus stand. The areas exceeding the Magnesium limits are Y.M.R.Patti, Nagal nagar,
Begampur and Paraipatti. The minimum amount is located in Neruji nagar. The areas exceeding the sulphate limits are Paraipatti,
Neruji nagar, Nagal nagar and R.M.colony. The minimum amount is located in Begampur, and Bus stand Y.M.R.Patti.
The areas exceeding the % Sodium limits are Begampur and minimum amount is located at Y.M.R.Patti. The areas
exceeding the Calcium limits are Begampur The minimum amount is located in R.M.colony. Figure 3-6 represents the
conductivity, salinity and pH and it ranges from 1440 – 2920 micro/semen ; 1.44 – 2.92 deci/cm (Min-Bus stand and Max Begambur). And pH ranges from 17.5 – 8.2 maximum found in Bus stand and minimum in Neruji nagar.

Fig: 5

Fig: 6

Fig: 4

Fig: 7
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Table 3 – Water sample values of different chemical parameters in Dindigul town
Sl.No

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Parameters

Conductivity (micro/semen)
Total dissolved solids (mg/L)
Total hardness (mg/L)
Salinity (deci/cm)
pH
Chloride (mg/L)
Magnesium (mg/L)
Sulphate (mg/L)
Sodium (%)
Calcium (mg/L)

Neruji
nagar
2010
1286.4
307
2.01
7.5
270
24.3
125
10.7
63.5

Y.M.R.
Patti
1870
11222
244
1.87
7.9
141
45.2
94
30.8
36.7

Bus
stand
1440
909.20
180
1.44
8.2
108
31.6
56
29.8
42.8

Sample Locations
Nagal
Begambur
nagar
1840
2920
1140.8
1839.6
384
580
1.84
2.92
7.6
7.8
126
560
47.7
60.9
122
31.2
29.5
24.8
24.4
126.5

Paraipatti
2440
1488.4
512
2.44
7.8
387
32.5
144
60.5
22.4

R.M.
Colony
1625
1135
402
2.01
7.7
320
28.0
105
32.6
11.8

Conclusion:
Dindigul town has not been having physical expansion since 1981. Only wards are increased by enjoying the rapid
2
growth of population. Total area of the town is 14.01 km . Town is having moderate literacy rate. Male working population is
high. Slums are increasing tremendously because of the low income group. Dindigul town does not have a proper storm water
drainage system. There are about 80 tanneries spread within 4-6 kms radius in the south western part of the town. According to
the ground water sample analysis near Paraipatti, Begambur and Annamalayar school ground water pollution is very high
compared to other places. R.M.Colony is having the highest household wastages because of its vertical expansion so in those
areas also pollution is high. Y.M.R.Patti also having high pollution because it is a low class residential area and also slums are
more. Improper maintainace and household wastage also larger in nature.
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