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ABSTRACT 

In the recent past lot of research is taking place on surface water bodies. The surface water includes lakes, 

ponds, rivers, streams and other exposed inland water bodies. There will be variation in spatial extent of these features as 

a function of rainfall amounts, the intensity of rainfall, etc. after season / year. Remote sensing, providing lot of data and 

extracting a lot of information over the changes from time to time. Nowadays the role of satellite image process is widely 

used in extraction of water bodies. Different researchers are using various methods to delineate water bodies from 

different satellite imagery varying in characteristics like spatial, spectral, and temporal. Our present study, includes an 

automatic approach to capture the water body, from a Resourcesat-2 AWiFS (Advanced Wide-Field Sensor) imagery, 

using an Automated Algorithm, for extraction of surface water body’s model. The dynamics of surface water bodies in 

West Godavari district are studied through geospatial analysis for the extraction of water body layers for the month of 

December month 2016. Geospatial database on water body’s information has been created from the Resourcesat-2 

AWiFS image. The model was used for the estimation of the water spread area where bands 0.52-0.59 µm (Green), 0.62-

0.68 µm (Red), 0.77-0.86 µm (NIR) and 1.55- 1.70 µm (SWIR). Quantitative estimates of water spread area (WSA) of 

water bodies are obtained from analyzing inter / intra seasonal / annual analysis. The WSA calculated for each is 3782 ha. 

The information can be used in deciding the cropping pattern in the study area. 
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INTRODUCTION 

For the sustainability and integrity of the natural environment and in the social and economic 

development, one of the important factors is water. It is an indispensable tool for all the activities of the human 

being; it may be a groundwater, rainwater or recycled water. The day-to-day increase in demand, availability and 

cost factors are playing a major role in the utilization of the groundwater for water supply needs of townships and 

rural areas. The availability of good quality groundwater is more important than the quantity. 

Water Resources of India 

India experiences an average precipitation of 1,170 millimetres (46 in) per year, or about 4,000 cubic 

kilometres (960 cu mi) of rains annually or about 1,720 cubic metres (61,000 cu ft) of fresh water per person every 

year. Some 80 percent of its area experiences rains of 750 millimetres (30 in) or more a year. However, this rain is 

not uniform in time or geography. Most of the rains occur during its monsoon seasons (June to September), with 
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the north east and north receiving far more rains than India's west and south. India is investing billions of amounts to 

harness the water resources for the sectors like irrigation industry and domestic consumption, which constitute about 15% 

of total public-sector outlay. India has connected nearly about 12 major river basins which are covering more than 250 M 

ha with medium river basins and about 50 medium river basins which spread about 25 M ha and other water bodies 

covering 7 M ha with an irrigation potentiality near to 140 M ha. 

In the recent days extracting satellite imagery gain much importance. Mapping of forest areas, government assets, 

land use of crops and water bodies are some characteristics of importance in the satellite image. Both forest and water 

resources are subject to intensive exploitation and monitoring them at regular intervals is imperative for their sustainable 

management. One can observe the changes in the special features of water bodies over a season that it consists of different 

types of water bodies, i.e., rivers or streams, tanks, ponds and lakes. The disappearance and degradation of water bodies 

due to the global carbon cycle and climate variations are mapped into the spatiotemporal domain and are analysed to 

predict the amount of degradation. Space technology research centres are providing advanced tools to assess these 

variables which in turn help in taking the effective measures to improve the conditions. 

The satellite data, observing changes in spatial, temporal and spectral characteristics are used by the various 

authors to generate thematic maps with special emphasis on water bodies and land use and land cover. Even though many 

authors developed different techniques to extract these features from satellite imagery, they have their own merits and 

demerits in extraction while working with high resolution data, visual interpretation of satellite data provides best 

delineation of water bodies of varied sizes, but it is time consuming. 

In the stipulated time intervals satellite sensors can capture the existing situations of surface water features which 

facilitate to take the effective measures to improve the situation. It has also been observed that the satellite data utilization 

rapidly extended to other areas also.  

The remote sensing data were downloaded from public domain (www.bhuvan.nrsc.gov.in) for free downloadable 

data on daily bases. This paper presents an approach to extract the water body from a Resourcesat-2 AWiFS imagery, 

using an Automated Algorithm, for extraction of surface water body model.  

The typical spectral response of water facilitates its accurate identification and delineation on remotely sensed 

images. The time series data provide a record of changes in these storages. That’s why, initiated a major effort in mapping 

surface water bodies at national level through development of automatic feature extraction techniques using multi-spectral 

data from multi-date IRS LISS III/AWiFS data sets. Satellite sensors can provide synoptic and dynamic coverage of the 

Earth's surface at frequent intervals which facilitates mapping, monitoring of dynamics of surface water bodies. Satellite 

data utilization for inventory, mapping and monitoring water bodies over larger areas is a popular technique for generation 

of dynamic databases. The present study is aimed at the automatic delineation of water bodies. 

MATERIALS AND METHODS 

The study area West Godavari district with its headquarters at ‘Eluru’ is one of the nine coastal districts of Andhra 

Pradesh state and is falling in the Survey of India toposheet no’s 65 C, D, G & H. It lies between the North Latitudes 16
0 

51’ and 17
0 

30’ and East Longitudes 80
0 

50’ and 81
0

55’ and covers an area of about 7,795 sq.km; constituting 2.84% of 
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the total area of the state and an average rainfall was 1078 mm. The major profession of population in the district is the 

cultivation of Agricultural land. The density of the population is about 500 persons per sq.km, as per the central 

government information of 2011 census. The location map of the study area is shown in Figure 1. 

 

Figure 1: Location Map of the Study Area 

 

Figure 2: Showing the Overall Methodology for the Extraction of the Water Bodies 

Data Used for Study 

The main source of satellite data for monitoring variations in water spread is through the missions of Resourcesat-

2, RISAT – 1 of Indian Remote Sensing (IRS). Various sensors are used in extracting the satellite data; they are listed in 

the table below. 

Satellite-Sensor Spatial Resolution Repetivity 

Resourcesat-2 AWiFS 56 M 5 Days 

Resourcesat-2LiSS III 23 m 24 Days 
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Year Month Source of Satellite Data 

2016 Dec, 2016 Resourcesat -2 AWiFS 

Water Bodies Information System (WBIS) 

Water Bodies Information System (WBIS) is developed using web technologies like Vue JS, Leaflet and 

eCharts for data visualization and map elements. Raster data are automatically pooled from time-series water layers into 

a PostGIS enabled Postgres database. Java script and REST APIs are provided using node.js. And Cassandra for 

generating the statistics of an individual water body, regional (River Basin, River Sub-basin, State, District) Mapnik 

was used as rendering Engine. A process flowchart of WBIS is shown in Figure 3. 

 

Figure 3: Process Flowchart of Water Bodies Information System 

RESULTS AND DISCUSSIONS 

This chapter describes the results obtained from the analysis of spatial-temporal satellite derived water body’s 

information of West Godavari district, model framework for the extraction of surface water bodies from the Resourcesat-2 

image of West Godavari district of Andhra Pradesh. The discussion is made from the satellite derived water body area with 

the help of figures. Water body layers derived from Resourcesat-2-AWiFS through the model for extraction of water body 

information for West Godavari district. The analysis is focused on the surface water bodies. 

Sub Setting of Study Area for Water Extraction 

The area of interest was subset by using a study area shape file to clip the required area by discussing in the 

methodology section. 

Extraction of Water Bodies from Satellite Image 

Extraction of water bodies, from the Resourcesat-2 image, for using the model is shown in methodology.               

The Figure 5 shows that, the extracted water body’s layer, for the West Godavari district of Andhra Pradesh 
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Figure 4: District Boundary Layer of Area of Interest 

 

Figure 5: Extraction of Water Layer from Satellite Image 

The above Figures 4 and 5 were shown that the water spread area of the individual water bodies. The total water 

spread area of the West Godavari by using the new model was 3782 ha. The model was extracted by pixel wise analysis 

has been done for the identification of water and non water bodies. 

CONCLUSIONS 

• The remote sensing and GIS application tools are very useful for the extraction of surface water body’s 

information and analysis. 

• The water spread area is analyzed in December month 2016. Satellite derived total WBA, number of water bodies 

categories by size as observed from satellite data and aggregated WBA in each category in the month of 

December. 

• The total water spread area of West Godavari is 3782 ha. 

• Total number of water bodies in West Godavari is 1741. 
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