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Introduction 

On the unstable earth, nothing is permanent. Everything has its own movement and changes and it’s carried out through 

various visible and invisible processes of the earth. Creation and destruction are carried out by the natural as well as 

anthropogenic processes of the earth. The natural creation of the landmass of the earth's surface is one of the gradual 

processes (Strahler, A. H. 2008). The parent bed materials like; soil, rock formation and characteristics are responsible for 

changing landmass. The works of the river are also a great factor in changing landmasses.Remote Sensing and GIS tools & 

technologies have become more essential for fluvial dynamic and morphological studies (Neog R, 2018; Pareta K, 2021). 

With these advanced technologies, we have the advantage of measuring and studying remote places and inaccessible areas 

around the earth. The fluvial studies include channel dynamics; river flow, channel actual width, length, etc are easily 

studied. The landuse and landcover are one of the most essential functions in enquiring about the surface cover of a location 

(Saha, S. et al. 2020). 

 

River Island is the areas surrounded by water-filled channels or by deposition of sediments carried by the river throughout 

their course (Ward et al. 1999). The presence of different island's morphology shows the ongoing processes of the river. Most 

of them are natural by origin including floods and earthquakes. In some cases, anthropogenic activities also play a great role 

such as increasing the rate of deforestation, sand mining in bankline areas, etc. The Brahmaputra River has a homogeneous 

and uneven composition of bank materials ( Kotoky et al. 2005). The flow and discharge are too high that the river carries a 

huge amount of sediments to the lower course (Akhtar et al. 2011). The landslide and bankline erosion in the upper course 

bring a serious situation to the people. The Dibru-Saikhowa is one of the islands of the river Brahmaputra. The changing 

landmasses of the National Park are bringing danger to the inhabitants of the island. The erosion by the Brahmaputra River 
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The landmass of Dibru-Saikhowa National Park of Assam has been separated from the main 
adjoining district of Dibrugarh and Tinsukia. The mighty Brahmaputra River tends to flow 
from the southern side instead of the northern side. Due to the lack of rigid rock beds in the 
upper point, the areas got easily eroded by the Brahmaputra River. It leads to the creation of a 
riverine island in the Brahmaputra River. This study focuses on the evolution of the riverine 
island of Dibru-Saikhowa and its landuse pattern over 24 years. Satellite images of the study 
area have been acquired from USGS Earth Explorer and they are clipped with the shapefile of 
the study area. The changes in the landmass have been detected by overlaying the study area 
shapefile of the years 1998, 2010, and 2022. The satellite images of Landsat 5TM(30m), 
Landsat 7TM(30m), and Sentinel-2B(10m) have been proceeded for supervised classification in 
the ERDAS IMAGINE v2014 software to acquire landuse/landcover data. The landmass of 
Dibru-Saikhowa in 1998 was approximately 389 sq. km and it has been reduced to 274.95 sq. 
km in 2022. And, it shows a reduction in total landmass over a period of 24 years. This impacts 
a decrease in the perimeter of the Dibru-Saikhowa and leads to changes in the landuse 
pattern. This is a major concern to the National Park Management Authority of Dibru-
Saikhowa because of residing various flora-fauna there. This will be a major threat to wildlife 
conservation and its safety. 
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brings a reduction in the total land area and it is a threat to the residing flora-fauna in the National park. This may lead to the 

destruction of the whole island of Dibru-Saikhowa National Park in near future.This study on Dibru-Saikhowa National Park 

focuses on the following objectives- 

(i) To study the evolution of Dibru-Saikhowa riverine island and its changing landmass through time. 

(ii) To study the landuse pattern of Dibru-Saikhowa National Park from 1998 to 2022. 

 

Literature Review 

Chandan Raj and Vivekananda Singh (2021) have studied the fluvial sandbars of the lower parts of the Ganga River. This 

study was focused on investigating spatial and temporal variation in the bed of the river Ganga from areas of Bhagalpur to 

Farrakka. The temporal maps are acquired from Landsat database from the year 1955 to 2019 have been classified. The 

Normalized Difference Water Index (NDWI) has been prepared to find the water and non-water areas. The increase in 

meandering in the river banks is found by studying the correlation between morphometric characteristics including channel 

width, Braided Index (BI), channel Sinuosity Index (SI) and the hydrological factors including volume and annual discharge 

of water. 

 

Rituraj Neog (2018) has studied the variation in the channel and bankline of Dibru-Saikhowa National Park. He studied on a 

temporal basis with the help of GIS technology. He collected the data from 1967 to 2016 and he finds that the southward 

movement of River Siang, Dibang and northward movement of River Lohit, Dibru and Dagori caused the severe erosion in 

the bankline areas of Dibru-Saikhowa National Park. 

 

Kuldeep Pareta (2021) has done a morpho-dynamic study on the Dibru-Saikhowa National Park to inquire about the changes 

in bankline migration, gravity changes and the changes in groundwater storage over the period from 1973 to 2021. He used 

multi-temporal, multi-spectral and multi-spatial satellite data from the Landsat database. He used 123 cross-sectional study 

areas in the Brahmaputra River to study the width and he finds that the width has changed to 17.53 km in 1997 from 13.03 

km in 1996. The average depositional bankline area on the left side was 3.23 sq. km and 2.90 sq. km from 1973 to 2021. He 

also finds that the average erosional area on the right bank is 4.70 sq. km and 5.79 sq. km from 1973 to 2021 respectively. 

 

Data Acquisition 

This study is purely based on secondary sources and this study area has to be extracted from Google Earth on the temporal 

basis of 1998, 2010 and 2022. The satellite images are downloaded from USGS Earth Explorer and that further processes in 

GIS software. The collected data are as follows- 

 

Table.1: Table showing collection data from sources. 

Year Satellite Bands Date of Acquired Resolution 

1998 Landsat 5 TM B1, B2, B3, B4 26/12/1998 30 meter 

2010 Landsat 7 TM B1, B2, B3, B4 27/12/2010 30 meter 

2022 Sentinel-2B B2, B3, B4, B8 18/01/2022 10 meter 

 

Methodology 

Study Area 

The Dibru-Saikhowa National park is located in the upper part of Assam. This National Park was recognized in the year 

1999. The National Park lies in Dibrugarh and Tinsukia District of Assam. The geographical extension is 27°40’8.5188” N 

latitude and 95°21’45.1764” E longitude. The rainforest-type climatic conditions dominate the whole National Park region. 

The annual rainfall received by the Dibru-Saikhowa National Park is almost 300 cm. The study area has been extracted from 

Google Earth and clipped with the help of ArcGIS v10.3 and the shapefiles of 1998, 2010 and 2022 have been used to 

measure the changing landmasses over time with the help of overlaying all shapefiles in QGIS v3.24. The collected satellite 

images have been a further process to supervised classification in ERDAS IMAGINE v2014. The landuse/landcover data 

were analyzed with the changing of time. 

 
Fig.1: Study area of Dibru-Saikhowa National Park, Assam. 
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Results and Discussion 

The Evolution of River Island 

The Dibru-Saikhowa is one of the National Parks situated in north-east India and it is known for its unique characteristics of 

floral and faunal biodiversity. In 1997, Dibru-Saikhowa gained the status of Biosphere Reserve and later on, in 1999 Dibru-

Saikhowa also gained recognition as National Park. 

                                            
Fig.2: location of Dibru-Saikhowa National Park in 1998. 

                                            
Fig .3: location of Dibru-Saikhowa National Park in 2010. 

                                             
Fig 4: location of Dibru-Saikhowa National Park in 2022. 

 

Evolution and destruction are continuous processes of nature. Before the 1990’s the land area of Dibru-Saikhowa was 

connected with the Dibrugarh and Tinsukia Districts of Assam. After frequent floods and erosion, the small stream flowing 
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through Dibru-Saikhowa emerged as the bigger one and the flow of the Brahmaputra River diverted towards that small 

stream. In 2010 map showed the availability of water bodies in between landmasses. This may be the remains of water after a 

flood caused by the Brahmaputra River. In the present day's map of 2022, clear visibility of a stream flowing between Dibru-

Saikhowa National Park and Dibrugarh, Tinsukia District of Assam. This is clear evidence of a change of landmass that has 

been recorded from the 1990s to 2022 and the creation of a riverine island on the bed of the Brahmaputra River.  

 

Changing Landmass of Dibru-Saikhowa National Park 

The above discussion shows clear evidence of the creation of Dibru-Saikhowa National Park as the riverine island on the bed 

of the Brahmaputra River of Assam. Because of Situating at a dynamic location, the landmass of Dibru-Saikhowa National 

Park changes over time. The fluvial processes impact the size, shape and morphology of the island. 

 
      Fig .5: Changing landmass of Dibru-Saikhowa National Park from 1998 to 2022. 

 

Table 2:  landmass and perimeter of Dibru-Saikhowa National Park from 1998 to 2022 

Year Total Landmass in Sq. km Total Perimeter in Kilometer 

1998 389.61 113 

2010 329 119 

2022 274.96 109 

 

In the above figure of Dibru-Saikhowa National Park from 1998 to 2022, the overlay analysis shows the reduction of the total 

landmass of the National Park from 389.61 sq. km in 1998 to 329 sq. km in 2010 and 274.96 sq. km in 2022. The erosion 

causes a reduction in the total landmass of 114 sq. km in the span of 24 years. It is the because of the flowing force of the 

Brahmaputra River as the river gradient is too high. At that point, the Brahmaputra River enters the plain area after flowing 

from hilly tracts of the Arunachal Pradesh mountains of the eastern Himalayas. At that point, the river is in the upper mature 

stage where the erosional processes mostly dominate the depositional processes. 

 

Landuse/Landcover from 1998 to 2022 

The landuse/landcover classification proved to be the most important method and tool to study the surface cover of an 

inaccessible location. The landuse/landcover of Dibru-Saikhowa National Park has changed over time. The landuse/landcover 

classification is done in ERDAS IMAGINE v2014 on the basis of temporal satellite data from 1998 to 2022. The classified 

images are given below- 

 
Fig 6: landuse/landcover of Dibru-Saikhowa National Park in 1998. 
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Fig 7: landuse/landcover of Dibru-Saikhowa National Park in 2010. 

 
Fig 8: landuse/landcover of Dibru-Saikhowa National Park in 2022. 

 

Table 3: area under landuse/landcover of Dibru-Saikhowa National Park from 1998 to 2022 

Legends Area in 1998 (sq. km.) Area in 2010 (sq. km.) Area in 2022 (sq. Km.) 

Dense Forest 141.08 146.98 153.36 

Sand bar 57.22 30.08 34.74 

Vegetation cover 159.84 128.32 78.11 

Waterbody 31.47 23.62 8.75 

Total 389.61 329 274.96 

 

The above classified images show the landuse/landcover of Dibru-Saikhowa National Park of Assam. The change in 

landmass is reflecting the change in the landcover feature of the study area. The landmass has decreased from 389.61 sq. km 

in 1998 to 274.94 sq. km in 2022. The vegetation cover shows the thick forest cover in the classified map and it shows the 

reduction in the total land area. But, the area under dense forest has increased over time. It may be the conversion of thick 

vegetation to the dense forest after the declaration of the National Park in 1999 and reduced the intervention of human 

activities in the National Park area. The reduction of area under sand deposition has been found due to the active erosional 

process. The sand deposition reduced to 34.74 sq. km in 2022 from 57.22 sq. km in 1998. 

 

Conclusion 
The active fluvial process of the Brahmaputra River impacted the evolution of Dibru-Saikhowa National Park as the riverine 

island in Assam. The process of creation has been started in the late 1990s and the whole National Park has emerged as one 

of the riverine islands in the bed of the Brahmaputra River. The natural forces are mostly responsible for the creation of the 

island. After its creation, the landmass of the island has been reduced to 274.96 sq. km in 2022 from 389.61 sq. km in 1998 

and this will be the upcoming threat to the residing wildlife inhabitants in the National Park region. To the animal safety 

concern, the government must build some bridge-type infrastructure that will connect Dibru-Saikhowa National Park with the 

districts of Dibrugarh and Tinsukia. This will help them to survive in the concerned threat of decreasing landmass and heavy 

floods in rainy seasons. The landuse pattern has also changed after the recognition of the National Park from a Biosphere 

Reserve. The thick vegetation covers are converted to dense forest in the span of 24 years and it is because of less human 

intervention in the National Park region. This increasing dense forest is a positive outcome of the recognition of Dibru-

Saikhowa as the National Park of India. 
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