
Riverine environment 
and its dynamics: 
Olallenges, issues ands IStainable rmnagements 

Edited by 

Dr. Snehasish Saha 
Kunal Chakraborty 

Mantu Das 

A I BlueRoseONE~@l W lStor les M a tt e rEJ 

I 



©Snehasish Saha & Co-Editors 2022 

All rights reserved 

All rights reserved by the author. No part of this publication can be reproduced, stored in a 

retrieval system or transmitted In any form or by any means, electronic, mechanical, 

photocopying, recording or otherwise, without the prior permission of the author. 

Although every precaution has been taken to verify the accuracy of the information 

contained herein, the author and publisher assume no responsibility for any errors or 

omissions. No liability is assumed for damages that may result from the use of 

information contained within. 

First Published in 2022 

ISBN: 978-93-5704-498·1 

BLUEROSE PUBLISHERS 

www.bluerosepublishers.com 
info@bluerosepublishers.com 

+918882 898 898 

Peer-reviewed Edited Book Volume 

Cover Design: 

Typographic Design: 

Editors: 

Dr. Snehasish Saha 
(snehasishsahanbul979@gmail.com) 

Kunal Chakraborty 
Mantu Das 

Photo courtesy: Das, M. & Saha, S. (cover page) 

Distributed by: BlueRose, Amazon, Flipkart, Shopclues 

II 



Foreword 
Preface 
Acknowledgements 

Contents 

1 The Study of Groundwater Level Fluctuations 1-15 
of Damodar River Basin, West Bengal, India 

Debapriya Poddarl, Sarbari Mukhopadha:¥2, Tapash 
Manda/3

, Jayanla Das4 & Dr. Snehasish Saha5 

2 Delineation of Groundwater Potential Zones 
Using Analytic Hierarchy Process (AHP) 
Technique in Balason River Basin of West 
Bengal, India 

Saidur Rahaman 1, Mantu Das2 & Dr. Snehasish Saha3 

3 Assessment of Avifaunal and Floral Status of 
Fulbari \Vetland 

Debarshi Bhallacharyya 

4 Changing Pattern of Land Use nnd Land 
Cover in Balason River Basin: A Spatio
Temporal Analysis 

Rajib Afilra1
, Dipesh Ro_y1 & Deepak Kumar Afandal2 

5 Analyzing the Complex Interaction of Active 
Tectonics and Basin Scale Geomorphology: A 
Case Study of Chel River Basin Using GIS Tool 

Dr. Debars/ii Ghosh1 & Dr. Snehasish Saha' 

6 A Study of Morphomctric Evaluation of the 
Narangi River Basin, Chhnttisgarh, India 
Using the Gcospntial Approach 

Pooja Gupla1
, Sanja_y Tignat/12, Dhananja_y Katha/3, Diuya 

Singh Lodhi', Rajib Milra6
, and Ja_yanla Das6 

XIV 

16-47 

48-55 

56-70 

71-91 

92-104 



7 Analysis of Spatio Temporal Changes of 105-119 
Groundwater Level in Gadadhar River Basin, 
West Bengal 

Satyajit Das1 Debasish Ro.v2 & Dr. Surjapada Paul3 

8 Analysis of geomorphlc indices of longitudinal 120-129 
river profile of Sonka River and its tributaries 
of Chhota Nagpur Plateau, India 

Dr. Baiduf")•a Biswas1 & Dr. Snehasish Saha3 

9 Water Quality Asscssm.ent of the Mahananda 130-151 
River in Sub-Himalayan Foothills Regions of 
India 

Sujoy Kumar Malo' & Dr. Sne/rasish Saha3 

xv 



Chapter-4 

Changing Pattern of Land Use and Land 
Cover in Balason River Basin: A Spatio

Temporal Analysis 

Rajib Mitra 1, Dipesh Roy1 & Deepak Kumar Mandal2 

Abstract 

Land use and land cover (LULC) are significant aspect in determining how 
human impacts interact with the e11viro11ment; hence it's cn1cial to predict 
changes. The empirical analysis revealed a considerable shift in LULC 
categorization in the Balason River Basin in the Dmjeeling region of India. 
This study attempts to look into how LULC has changed over the past 30 
years (/990-2020) i11 the Balaso11 River Basin. The sflldy area has seen a 
remarkable groll'th in population over the years, which has altered the 
environment of the area. The LULC classification was pe,formed based 011 

satellite imageries, and therefore, Landsat imageries were acquired fr0111 the 
USGS satellite image database from 1990-2020. The Maximum Likelihood 
Algorithm was chosen for supervised inwge class(fication in order to 
categorize the LULC. The current study has revealed that the amount of 
forest area, which was around 72.19 percent in 1990, decreased to 59.22 
percent in 2005 and 54.53 perce11t i11 2020. Water bodies and tea planlatio11s 
also have experie11ced a rapid change i11 their area through time. 
Agricultural la11d and built up areas have remarkably increased from 13.06 
to 22. 05 perce11t a11d 5. 15 lo 13. 72 percent, respectively. The .fi11dings 
highlighted the growing anthropogenic activities. influe11ced the recharge 
rates, s111face nmo_fl; a11d soil erosion i11cidences in the Balaso11 basin. it was 
suggested that the basin's ecosystem be preserved by replanting the lost 
native trees. 111 addition, effective la11d use planning is necessa,y for the 
basin's sustainable management. 

Keywords: Land use and land cover (LULC); spatio-temporal change 
detection; Balason River Basin. 
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