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Abstract - Rivers are lifeline of the planet earth. It has been seen that ancient civilizations were developed along the river 
but in the current scenario most of the development is being done along the roads or highways but still depends on river. 
Rivers changes its course over time due to sediment load, erosion activity and huge amount of water. In the present 
investigation river channels have been digitized in different years for temporal mapping and monitoring by overlaying the 
layers which results in identifying the pattern of changing course of Kali River with the help of multidate satellite data using 
GIS software and places have been identified which have drastic migration of river channel. After identifying places, ground 
verification has been carried out. Results describe where is migration have maximum and minimum and its impact on land 
use, settlement and agricultural land. 
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1.INTRODUCTION  
 
Kali river originated from Anthawada town Jansath tehsil of Muzaffernagar district in Uttar Pradesh. This river ventures a 
distance of almost 498 Km from its origin point and goes through Muzaffarnagar, Meerut, Ghaziabad, Bulandsahar, Aligarh, 
Eta, Farukhabbad and Kannauj prior to merging into Ganga River upstream of Kannuaj, in which study area covers only 4 
districts which are Etah, Mainpuri, Farrukhabad and Kannauaj and covers a distance of 168.2 Km along in this stretch of 
river, 5 points have been identified which demonstrate maximum migration in the area alongwith their different direction 
because the path of river is in zig-zag pattern. It is also known as serpentine structure present in the study area. 
 
                                 Fig -1: Location Map                                                                                        Fig -2: Study Area 

 

2. DATA AND SOFTWARE USED 
 
 Survey of India Topographical Sheets: Corresponding to 54M/2, 54M/3, 54M/6, 54M/7, 54M/8, 54M/11, 54M/12) 
 Multidate Landsat satellite data for the year 1990, 2000, 2010, 2015 and 2020. 
 Arc GIS Software 
 Erdas Imagine Software 
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3. METHODOLOGY 

For the identification of changing pattern of Kali River during the year 1990 to 2020, Multidate Landsat satellite data of the 

study area for 1990, 2000, 2010, 2015 and 2020 has been downloaded from USGS. After downloading the data layer stack, 

mosaic and image enhancement techniques have been applied and AOI (Area of Interest) has been extracted from the data 

in the Erdas Imagine software. After that online digitization of river channel for the different years have been carried out 

using ArcGIS software. By the overlaying the different layer of river channel of various years we have identified the 

changes in the course of river channel from 1990 to 2020 and identified the places where the maximum migration of river 

channel has been taken place. Total 5 places have been identified with drastic changes in this study of the river channel. 

 

Fig -3: Flow diagram of methodology 

 

4. RESULT AND DISSCUSSION 

The map demonstrates the changes in river configuration from the year 1990 to 2020. During these years river changes its 
channel several times. With the help of temporal monitoring some of the places have been identified at which course of 
river drastically migrated. Migration of river can create havoc to livelihood along its course. 

 

TEMPORAL MAPPING MONITORING OF MIGRATORY 

BEHAVIOUR OF KALI RIVER 

LANDSAT DATA DOWNLOAD 

IMAGE PROCESSING  

ONLINE IMAGE INTREPETATION 

OVERLAYING THE RIVER PATH IN DIFFERENT YEARS 
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Fig -4: Kali River configuration in different years 

 

SE (210 m) 

Fig -5: Kali River at Point A 
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At point A stream course shifted around 210 meters towards South-East direction during 1990 to 2020. Point A is Located 
at the border of village Bhanau and Ramnagar close to Mainpuri - Aliganj road in the river bank of Kali River. After 450 
meters there is a village Katka in the South-East direction of point A. If the migratory trend continues, it will affect the 
settlement in near future. 
 

At point B river channel shifted about 100.69 m towards South-East directon from 1990 to 2020. Point B is situated close 
to village Saket Bewar. This point is principally encircled by rural regions, however, a significant settlement is located in 
South-East direction at around 500 meters. If the channel keeps on migrating the same way, it can affect the village. 

 

At point C stream channel has been moved about 163.48 m towards North-East direction since last 30 years. Point C is 

situated close to village Doogar pur. This point is encircled by agricultural land. The stream migrated radically now from 

1990 to 2020. The stream has effectively annihilated a gigantic rural land region and constantly influences the agricultural 

land. 

SE (100.69 m) 

Fig -6: Kali River at Point B 

NE (163.48 m) 

Fig -7: Kali River at Point C 
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E (192 m) 

SW (181 m) 

Fig -8: Kali River at Point D 

 
At point D channel shifted around 192 m towards the east then after few meters again it migrated 181 m towards South-

West direction. This point is situated close to village Patti Matehn which is located 300 meters from point D. This can make 

some landforms and can influence the settlement on either side of the channel of Kali River. 
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At point E river channel has migrated 359.96 m towards South-East direction course and afterward again it migrated 
about 347.79 m towards North-East direction. Point E is situated close to Kannauj city. There is some settlement and the 
agricultural area is available around here near village Jagatpur which is located in the North-East direction of point E at a 
distance of 400 meters. 

5. CONCLUSION 

The present investigation concluded that if this migration of river channel would increase bank erosion which will affect 
the settlement and agriculture land. It effectively have been seen as ox-bow lake and paleochannels close to Malha village 
during 1990-2020 which has caused the loss of agricultural land and settlement area. Moreover, geomorphic features, for 
i.e., ox-bow lake, cutoff meanders, paleochannels and abandoned river channel would make changes later on.  

       In this study based on river channel migration, areas with drastic migratory trend in river channel have been observed 
which demonstrate that the most migration of the river channel is situated close to Kannuaj city which is about 359.96 m 
in the last 30 years towards South-East direction and the least migration is about 100.69 m towards South-East direction 
at town Saket Bewar. 

 
 
 
 
 
 

 

NE (347.79 m) 

SE (359.96 m) 

Fig -9: Kali River at Point E 
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