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ABSTRACT: Wetland is one of the most important ecosystems in the world. A healthy wetland ecosystem is important for 
development of a regional and even global economy, which is also beneficial to the human being of country. In the present 
investigation, remote sensing and Geographical Information System technology have been used for monitoring and assessment of 
temporal changes in wetland conditions. Survey of India Topographical maps have been used for the year 1975 and Landsat-8 
satellite data has been used for the year 2020 in order to analyse the temporal variations in the study area. The Study 
demonstrate that 1258 wetlands have been mapped covering the area of 1345.72 ha in 1975. Whereas 589 wetlands have been 
mapped covering the area of 1127.83 ha in the year 2020. Thus decreases in the areal extent of wetlands have been observed with 
a time span of 45 years. The created data base will helpful to decision maker for various purposes like water conservation, land 
development etc. 
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1. INTRODUCTION 

The Pandu river is a tributary of the Ganga flows through five districts of Uttar Pradesh before its confluence with Ganga river 
near Gunir village in Fatehpur district. The river has more than 1,990 villages situated on its bank, which is populated and 
dependent on the Pandu river as a water resource for domestic, agricultural purpose. The Pandu river has proved to be helpful 
in providing irrigation facilities to thousand acres of land villages of Auraiya, Kannauj, Kanpur Dehat, Kanpur Nagar and 
Fatehpur districts of Uttar Pradesh. 

1.1. OBJECTIVES 

The main and broad objectives of the present investigation are as follows: 

 Monitoring the changes of wetlands using of multidate satellite data. 
 Analyzing the causative factors of changes in wetlands. 

2. STUDY AREA 

The velocity of Pandu river is increasing during the monsoon season .The pandu river starts its journey 120 km from a lake in 
Purwa Umed Village and passes through the five districts. The length of Pandu river is 242 km. The Total area of Pandu river 
watershed covers 1721.3 ha. Pandu river end its existence by merging with the Ganga at Gunir village in Fatehpur district. 
River flows through the Kannauj, Auraiya, Kanpur dehat, Kanpur Nagar and finally merging with river Ganga in district 
fatehpur, Uttar Pradesh. The area under the study is Pandu river stretch lies between the latitude  26°52'38.77"N to 
26°9'50.08"N and  Longitude 79°32'31.68"E to  80°35'49.03"E in covering five districts of  Uttar Pradesh. 
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Fig -1: Location Map 
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Fig -2: Study Area 

3. MATERIAL AND DATA USED 

3.1. DATA USED 
 
The following data and materials were used for achieving the objectives of the study:- 

 SURVEY OF INDIA – TOPOGRAPHICAL SHEETS  
SOI Topographical sheets corresponding to - 54N/9, 54N/13, 54N/14, 63B/2, 63B/3,  63B/6, 63B/7, 63B/8, 63B/11, 
and 63B/12 for the year 1975. 

 
SATELLITE DATA- 

Table -1. Image acquisition details 

S.No. LANDSAT 
Mission 

Sensor 
Type 

Acquisition 

1 5 TM 30,Oct 2010 

2 8 OLI 22,Oct 2013 

3 8 OLI 12,Oct 2015 

4 8 OLI 09,Oct 2020 

 

3.2. SOFTWARE USED 

 Arc GIS 
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4. METHODOLOGY 

Toposheets was downloaded from Nakshe portal which are provided from Survey of India at a scale of 1:50,000 has been used 
to extract the information about the study area for the year 1975.The corresponding toposheets were georeferenced using the 
Universal Transverse Mercator projection system in the world reference system (WGS84) datum. Landsat-8 (TM/OLI) satellite 
data for the years 2010, 2013, 2015 and 2020 were downloaded from (https://earthexplorer. usgs.gov/). 

The methodology in this study contains different approaches for mapping and monitoring of wetlands. The workflow applied 
in this study is shown in Fig-3  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig -3: Flow diagram of methodology 

 

 

 

GEOREFERENCING & 

INTERPRETATION 

DIGITIZATION 

INTEGRATION AND ANALYSIS OF TEMPORAL  CHANGES IN WETLANDS 

SURVEY OF INDIA  

TOPOSHEET DOWNLOAD 

DATA 

DOWNLOAD 

LANDSAT DATA DOWNLOAD 

SATELLITE IMAGE 

PROCESSING & 

INTERPRETATION 

DIGITIZATION 



                    International Research Journal of Engineering and Technology (IRJET)                        e-ISSN: 2395-0056 

                    Volume: 09 Issue: 03 | Mar 2022                         www.irjet.net                                                  p-ISSN: 2395-0072 

 

© 2022, IRJET       |       Impact Factor value: 7.529       |       ISO 9001:2008 Certified Journal       |     Page 532 

5. RESULTS AND DISCUSSIONS 

 

Fig-4: Wetlands generated from SOI 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig-5: Wetland generated from LANDSAT-5 satellite Image 
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Fig-6: Wetland generated from LANDSAT-8 satellite image 

 

Fig-7: Wetland generated from LANDSAT-8 satellite image 
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Fig-8: Wetland generated from LANDSAT-8 satellite image 

TABLE-2: TEMPORAL CHANGES IN WETLANDS IN DIFFERENT YEARS 

Year Number of Wetlands Area of Wetlands (in ha) 

SOI (1975) 1258 1345.72 

2010 524 1200.21 

2013 365 756.62 

2015 238 563.21 

2020 589 1127.2 

 

These figures shows the extracted wetlands for the years 1975, 2010, 2013, 2015 and 2020 respectively and changes in the 
wetlands were observed. The Northeast average rainfall for our study area was 191.75 mm in the year 1975 and number of 
wetlands were 1258 have been depicted with the area of 1345.72 ha. However in the year 2010 the average rainfall for our 
study area was 55.75 mm and number of wetlands were 524 have been depicted with the area 1200.20 ha. Which demonstrate 
decreases in the areal extent of wetlands between the years 1975 and 2010 due to decreasement of rainfall. Similarly in the 
years 2013 and 2015 the average rainfall for our study area respectively 76.64 mm and 29.94 mm but rainfalls were increased 
in the year 2013 are compared to 2010. The numbers of wetlands were for the year 2013 and 2015 respectively 
corresponding to 365 and 238 with the area of respectively 756.62 ha and 563.21ha. Thus the area of wetlands was decreased 
in the year 2015 due to less rainfall in comparison of the year 2013.The average rainfall for the year 2020 was higher in the 
comparison of the year 2015 due to high rainfall with 46.38 mm rainfall. Thus an increase in the in the areal extent of wetlands 
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with the numbers 589 have been depicted with an area 1127.2 ha in the year 2020 which was greater than numbers of 
wetlands in the year 2015. Therefore, the decreases in the areal extent of wetlands have been observed from the year 1975 to 
2020. 

6. CONCLUSION  

In the present study land use land cover mapping as well as temporal wetland changes were analyzed using multi-date 
LANDSAT satellite data. Which demonstrate decrease in areal extent of wetlands due to decline in annual rainfall and 
encroachment within the wetland area. This decline in wetlands leads to depletion of ground water level in the study area. 
Thus conservation and monitoring of wetlands are highly essential to provide balance to the ecosystem. 
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