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Introduction  

Surface waters could be regarded as including all inland waters permanently or intermittently occurring on the earth surface in either 

liquid (rivers, temporary streams, lakes, reservoirs, bogs) or solid (glaciers, snow cover) condition. Surface waters play a very 

important role in economics and the functioning of ecosystems (Gummadi et al., 2014). The water quality can be assessed by 

biological, chemical and physical parameters. These parameters are considered for the analysis purpose of water quality such as 

biochemical and dissolved oxygen, pH, faecal coli form, temperature, taste, odour, etc. (Prasad et al., 2013). It has advantages for both 

the humans and the environment. The Anthropogenic pressures of population, over consumption, and technology leads to nature 

imbalance or degradation of the biophysical environment.  Land use/land cover of a particular area is essential for study, to understand 

the planning and management strategies for resources and to understand their availability in the study area. To meet the growing 

demands for basic human needs and welfare of them., To make the land use and land cover maps using integrated approach of remote 

sensing and geographical information system. Land cover is the physical characteristics of the earth's surface, captured in the sharing 
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In the present scenario rapid changes were observed in land cover by different land use patterns in 
globally, the land use and land cover is the major dynamics to developing countries and developing 
cities, and to understand the urbanization impact on the resources in any region, the study area in and 
around of Shaikpet, it is a division of the metropolitan city Hyderabad district, Telanagana state, which 
has experienced a rapid urbanization changed the community activities as well as rural to urban 
establishments within a span of two decades, the study objectives are investigate the land use and land 
cover pattern and water quality taking in to consideration of watershed areas in the study area shaikpet 
with remote sensing and GIS technology, As the land use land cover change detection using Resources 
at –LISS IV satellite data is further used for application in observing the significance of ground water 
dynamics of the study area, the water samples are collected from different sampling stations, and 
analysed in the laboratory as per the methodology to find out the physic chemical and biological 
parameters, the results revels that EC and TDS concentrations are exceeded the permissible limits and 
coli form bacteria are observed in the surface water samples in the study area. The ph levels are in the 

permissible range as per the WHO standards in the study are, turbidity indicates the dissolved and 

suspended solids in the water, turbidity, electrical conductivity, TDS levels are high in the water 

samples, colour of the water is in pale red indicated as brackish water due to addition of suspended 

solids and also nitrate concentrations are high indicted that contamination if water in the study area. 

Based on the water quality analysis the surface water has been contaminated due to direct discharge of 

municipal sewage in to fresh water bodies, hence it need the treatment of water before consumption 

Trends of changing cropland in the research region to agricultural plantations, built-up areas for 

habitations, and much of the land is left as open scrub are identified. 
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of soil, water, vegetation, and other physical features of the land, along with which are created by human activities like settlements, 

while land-use refers to which land has been used by humans and their habitat, typically with variety on the functional role of land for 

economic activities, (Bagyaraj et al., 2013). Natural and socio-economic elements and their exploitation by man in time and place" are 

what lead to a region's LU/LC pattern. Rawat et al. (2013). 

 

Water quality is very important for the usage, in the study area without proper treatment the peoples are access the water for various 

purposes, so it needs to find the water quality and land use land cover of the study area, the LULC give the resource availability and 

modifications in the study area 

 

Objective: to find out the land use and land cover as well as quality of water in the study area  

 

Methodology 

Study area 

Telangana is a state in India, and Hyderabad is its capital and most populated city (17°21′42′′N 78°28′29′′E). With 9.7 million people 

living in the municipal zone and 6.9 million people living within the city limits, Hyderabad is India's fourth-most populated city and 

the sixth-most populous metropolitan area. Shaikpet area is geographically located (Fig 1). Shaikpet is located near Tolichowki in 

Hyderabad, India. It is a Mandal in Hyderabad District and one of the oldest suburbs of Hyderabad. It has existed for a long while 

now. This was a legislative assembly seat in its name, now after delimitation this area comes in Jubilee Hills seat. The Latitude: N 17° 

24.4068' N. Longitude: E 78° 23.8213' E. (Fig 1) 

 

Methodology adopted for land use/land cover 

Showing the methodology adopted for land use/land cover mapping. For analysis and interpretation two types of data are needed that 

is basic data and ground data.  

Basic data includes:  

 Satellite data Topo sheets Local knowledge 

 Area map on any scale to transfer details  

 Reports and other literature of the study area  

 

 
Fig 1. Study area map 

 

Water Sampling  

The water samples from ground, lakes and pond water were taken straight into the sample bottle. There are eight sampling stations are 

selected to collect the ground water and surface water samples, Samples were collected in 1 litre plastic bottles. In sterilised high-

density glass vials, samples were gathered for bacteriological investigation. All of the samples were brought to the lab for thorough 

physico-chemical and bacteriological investigation and preserved in sampling kits that were kept at 4
o
C. 

 

Remote Sensing based Approach 

The development of remote sensing, primarily accomplished through aerial photography, resulted in the mapping of land cover. Due 

to the advantages it provides (wide area coverage, frequent revisits, multispectral, multisource, storage in digital format to facilitate 

subsequent updating, compatibility with GIS technology), remote sensing technology has proven to be a very useful and affordable 

method for an accurate classification of land cover. The parameters of land cover information produced by remote sensing data are 

determined by a number of crucial factors. There isn't a single best category for describing land use and cover, and it's unlikely that 

one could ever be created. Even when an objective numerical approach is utilised, there are various points of view in the classification 



Kumari et. Al.,/IJES/ 12(3) 2023; 22-29 

International Journal of Environmental Sciences                                                                                                                                               24 

 

process, and the process itself has a tendency to be subjective. Given that patterns of land use and land cover fluctuate to meet 

changing demands for natural resources, there is actually no logical reason to assume that a single thorough inventory should be 

sufficient for more than a short period of time. Every classification is created to meet the requirements of the user. One of the most 

often utilised applications in remote sensing is LULC classification. The methods that are most frequently employed include: 

 
Fig: 2. Flow diagram for land use land cover map from satellite data 

 
 Fig 3 Showing Satellite Imagery of the Study area 

 

Criteria for land use / land cover classification 

In the context of developing a new classification system, it is essential to consider certain criteria and limitations of satellite data and 

study area particularly to Indian conditions, as the classification system using satellite data should provide a framework to satisfy the 

needs of the majority of users. For this certain guidelines and criteria for evaluation must be established.  

Land use / land cover classification should be comprehensive, scientifically sound, practical and applicable over large areas.   

 It should meet the needs of a variety of users.  

 The classification should be flexible, which can be used at different scales and at different levels of detail.   

 Land use / land cover categories should be described with the minimal set of classifiers (less the classifiers used in the 

definition, less the errors expected and less time and resources necessary for field validation).  

 The classification should be amicable for use of multi-seasonal satellite data  

 To decide on an appropriate classification or data level within a classification an arbitrary decision must be made. One must 

decide on imagery scale or on the scale of representation of data. Satellite data based on scales of 1:250,000; 1:50,000; 
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1:25,000; 1:10,000 and 1:5,000 will serve to represent Level-I; Level-ll, Level-Ill, Level-IV and Level-V categories 

respectively.  

 The minimum interpretation accuracy and reliability in the identification of land use / land cover categories from satellite 

data should be at least 85-95 per cent based on the scale of mapping.   

 Due to certain limitations of satellite data, some of the similar categories may be generalized, for example forest and wooded 

land, can be put together under main head "Forest". 

 

Results and discussion  

Base Map  

Base Map of the Study Area Satellite Data: Base map of the study area were derived from Survey of India Toposheet of 1:50000 scale. 

All the settlements, road network, water bodies and forest areas are taken into consideration. By comparing the Survey of India 

topographic maps with that of the satellite image the size of all the settlements are increased and updated. The colour coding red 

colour indicted settlements in the study area, high percentage of land cover by sub water shed along with river water bodies in the 

study area (figure.4). 

 

Drainage Map 

The water bodies are both natural and man-made features such as ponds, lakes, tanks and reservoirs flowing as  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 4. showing the Base Map of the study area 

 

streams, rivers, and canals etc. Veeraswamy et al., (2019), there are dry and wet patches in each water body. The satellite photographs 

shows that these wet (water spread) areas fluctuate periodically and contain some fresh tanks. The drainage map is updated as a result 

using satellite data. Dendritic Drainage Pattern is the current drainage system. Water bodies are indicated by blue in tone and smooth 

to mottled texture on satellite imagery (Nagaraju et al., 2016), A well planned drainage system has been designed in the study area 

connected to the water bodies (figure 5), basically the drainage water has been collected and treated in STP plats and discharge into 

the drainage canal, but little contaminations has been observed in our study which change the surface and ground water quality in the 

study area. 

 

Conventional approach of LULC Mapping 

LULC studies have been carried out by Thampi, (1983) & singh (2004), in ―present study land use/ land cover pattern has been 

analysed in order to evaluate the land for various economic activities and survey suggested that it has been strongly influenced by 

industiral household and agricultural area‖ (Srivastava et al, 2011; Salghuna et al., 2018). In the present scenario rapid changes were 

observed in land cover by different land use patterns in globally (Lambin and Geist, 2001), The traditional method of gathering LULC 

data in the nation has been compilation from revenue records by the Directorate/Bureau of Economic and Statistics (DES/BES) of the 

relevant states. A nine-fold classification system is available for the land use data that was "derived" from the individual plot-level 

agricultural inventory. Without any mention of spatial locations, these data are provided as statistical records. Another source of 

LULC data is Survey of India's topographical maps, which provide very broad land use classifications that were plotted mostly from 

ground data at scales between 1:50,000 and 1:25,000.However, this data on land use does not reflect the state of land use today or any 

recent changes. 
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Although the terms "land usage" and "land cover" are frequently used interchangeably, each term has a distinct definition. The term 

"land cover" describes the material that covers the surface of the ground, such as vegetation, urban infrastructure, water, bare soil, etc. 

Land cover identification creates the baseline data for tasks like thematic mapping and change detection analyses. The term "land use" 

describes the function that a piece of land performs, such as agriculture, wildlife habitat, or recreation. 

 

 
Fig 5. showing the drainage map of the study area 

 

When the terms "Land Use" and "Land Cover" are used combined, they often refer to the grouping or classification of human 

activities and natural elements on the landscape throughout a certain period of time using recognised scientific and statistical methods 

of analysis of pertinent source materials. Change detection is a crucial stage in keeping track of urban development. It enables 

quantitative examination of the area of interest's spatial distribution. 

 
Fig 4. Showing Land use Land cover of the study area 

 

Water Sampling 

By examining the quality of the groundwater and surface water bodies in the study area, the proposed research effects on the aquatic 

environment were evaluated. Nine different water samples—five from the surface, four from the ground, were collected and examined 

for a variety of physico-chemical and bacteriological characteristics. The details of the surface water, groundwater and effluent 

sampling locations are given in Table Nos. 1 and shown on the figure 5 location map.  
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Fig 5. Showing Water sampling locations 

 

Table: 1. showing the Water quality properties 

 

S.No Test Parameters Unit 
Test 

Method 
S1 S2 S3 S4 S5 S6 S7 S8 S9 

1 pH -- 4500. H
+
B 7.8 8 8 7.7 8 7.8 7.1 7.8 7 

2 Temperature °C - 24.2 25.1 25.1 25.7 25.2 25.2 27.3 25.1 25.2 

3 Colour Pt-Co 2120. B 85 65 85 95 55 80 112 80 160 

4 Turbidity mg/L 2130. B 3.9 6.4 3.3 4.2 5.2 8.6 7.8 4.7 7.9 

5 

Electrical 

Conductivity 
mg/L 2510-B 1520 1600 1320 1600 1680 1660 1740 1700 2640 

6 

Ammonical 

Nitrogen as N 
mg/L 

4500. NH3 -

C 
18 14 55.4 15 12 24.1 36 35 59.4 

7 

Total Suspended 

Solids at 105 ºC 
mg/L 2540. D 44 35 43 50 22 45 60 40 120 

8 

Total Dissolved 

Solids at 180 ºC 
mg/L 2540. C 940 940 762 1000 980 965 1104 995 1560 

9 

Chemical Oxygen 

Demand 
mg/L 5220. B 130 170 149 180 200 752 490 230 812 

10 

Biochemical 

Oxygen Demand (3 

days at 27°C) 

mg/L IS: 3025 50 72 56 80 89 289 220 94 340 

11 

Total Phosphates as 

P 
mg/L 4500. P.D 1.6 0.3 0.74 0.9 0.05 0.3 1.7 0.4 0.42 

12 Nitrate  as N mg/L PDA 2 4 0.35 2.2 3.63 0.34 2.3 3.3 0.44 

13 Total Nitrogen 
mg/L 

By 

Calculation 
33 26 72.3 22 30 57.5 70 48 75 

14 Dissolved Oxygen mg/L 4500-O.C 5 5.2 5.4 4.4 4.1 NIL NIL 2 NIL 

15 Total Coliform 

MPN/

100m

L 

9221A & B 
7900

0 

9400

0 

3500

0 

1700

0 

2800

0 
170000 

23000

0 

5400

00 

7900

00 

 

The ground water demand has been increased tremendous now a day due to advanced irrigation activities, industrial uses and increase 

in population. (Chinnasamy and  Agoramoorthy, 2015), The ph levels are in the permissible range as per the WHO standards in the 

study area (fig 6), Turbidity is the term for a suspension of particles in water that prevents light from passing through, and an optical 

determination of water clarity. EPA (2012), (Myre & Shaw (2006), the turbidity indicates the dissolved and suspended solids in the 

water, the sample 6, 7  and 9 indicates high turbidity levels in the water (fig 6). The electrical conductivity levels are high in sample 9 

and sample 7 and so on., as well as sample 9 showing high total dissolved solids in the surface water (fig 7) High TDS levels may not 

be aesthetically pleasing for bathing and washing (Jameel and Sirajudeen, 2006; Kumar M and Kumar R, 2013), The higher values of 

total dissolved solids are attributed to application of agricultural fertilizer contributing the higher concentration of ions in to the 

groundwater (Rao et al., 2018). High values of TDS in groundwater are generally not harmful to human beings but high concentration 
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of these may affect persons, who are suffering from kidney and heart diseases (Gupta, et al, 2004). Water containing high solids may 

cause also laxative or constipation effects (Kumaraswamy et al., 2011). the colour of the water is pale red colour its indicted that 

brackish water  due to addition of  suspended solids (fig 8), the COD and BOD levels are very high in sample 6, 7 and sample 9 these 

concentrations indicts addition of both organic and inorganic solids in surface water in the study area (fig 9), the Nitrate 

concentrations are high in the study area that indicates sewage contamination in the surface water in the study area (fig 10), hence 

ammonical nitrogen and total nitrogen levels will be increased in the surface water, it indicates  the treatment is required before 

consumption of the water either for domestic or drinking. Respiration by aquatic animals, decomposition, and various chemical 

reactions consume oxygen (APHA, 1992). The dissolved oxygen in surface water is needed for organisms its levels are saturated in 

surface water. The stream system both produces and consumes oxygen. It gains oxygen from the atmosphere and from plants as a 

result of photosynthesis. Running water, because of its churning, dissolves more oxygen than still water.  

 

 

        
Fig: 6. pH and turbidity levels in surface water  Fig: 7. EC and TDS levels in surface water 

 

       
Fig:8. Colour and TSS in surface water    Fig: 9. COD and BOD levels 

 

      
Fig 10. Phosphates & Nitrates in water    Fig 11. Ammonical nitrogen and Total nitrogen 

 

Conclusion 

Based on the land use and land cover the study area consist of developed land, farmland, forests, water bodies, and wastelands, have 

been identified and mapped with different colour coding. A significant portion of the research area is covered by metropolitan areas. 

Urban built-up areas have taken up a significant portion of the land and have dramatically increased, while cropping areas have 

decreased. Based on the water quality analysis the surface water has been contaminated due to direct discharge of municipal sewage in 

to fresh water bodies, hence it need the treatment of water before consumption Trends of changing cropland in the research region to 
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agricultural plantations, built-up areas for habitations, and much of the land is left as open scrub are identified. The shrinkage of water 

bodies and scrub forest is also seen, at Osmansagar Lake, for example, the majority of the full tank level is dispersed by the brush. 
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