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Preface 
The studies of a river basin have a long tradition in geography especially in field of 

geomorphology and are well acknowledged. The condition of terrain in terms of basin area 

and the suitable land use and land cover is main theme of the thesis in terms of the effect of 

terrain. This thesis is representing the use of old and new datasets with various modern 

techniques.   

In chapter I, the overall introduction of the thesis has explained by elaborating the problems 

of the study area, aims, objective and related methodology for the execution of the research 

work. The hypothesis has framed and tested it afterwards chapters. The execution of research 

requires data, the sources of data mentioned and detailed literature review has done.  

In chapter II, the detailed description of the various physical and socio- cultural facets of the 

Sanka River Basin has executed. Various physical facets like the description of the Sanka 

River’s course and it principal tributaries, climatic conditions, the basin physiography and 

geology has elaborated. Various socio- cultural facets like various demographic attributes of 

the basin area with proper data and methodologies has explained. 

Chapter III deals with the description of geomorphological and terrain attributes of the 

region. This chapter focuses on Sanka River and its tributaries and generation of various laws 

of drainage and grouping the sub-basins. The formulae used to extract the different stream 

and basin parameters are described in detail along with the software techniques used to 

evaluate them Morphometric analysis of Sanka Basin has done with required formulae. The 

combination of different morphometric parameters has produced the morphometric regions 

using factor analysis method. Longitudinal profile of Sanka River and its tributaries has 

drawn to identify the best fitting curve. Surface profile and hypsometric analysis has executed 

for major sub-basins and the Sanka Basin as a whole to understand the relief aspects of the 

basin area. The analysis of terrain and classification has done on the basis of morphometric 

regions and surface lithology. The basin has divided in a number of separate terrain units 

which helps for study according to each terrain unit wise. 

In chapter IV, the detailed description of surface soil has mentioned. The soil order and local 

soil series of the Sanka Basin has documented from proper sources. The chemical and 

physical properties of soil of the region have elaborated on the basis of analysis of collected 

soil samples in the laboratory. The detailed analysis of physical and chemical properties 



vi

provides a vivid knowledge about soil characteristics according to each terrain class. 

Sediment production rate in terms of soil erosion also calculated using some empirical 

methods and prioritisation of sub-basins has done to identify the higher priority sub-basin for 

considering preventive measures.  

Chapter V deals with the Land Use Land Cover of the basin area. The basis of the land use 

land cover map has prepared from the SOI topographical maps. Satellite images with 

temporal variation have considered to understand the changing pattern of land use and land 

cover. Field verification with photographic evidences has consulted with seasonal variation. 

The village wise land use land cover map has also prepared using census data. Finally a 

detailed description have executed by analysing land use land cover according to each terrain 

class. 

In chapter VI the status of water of the basin has elaborated. The status of ground water and 

surface water, their methods of extraction and storage has documented and identified 

potential surface water storage areas. The depth of ground water from ground and its 

fluctuation according to seasonal variability has documented and its status for twenty years 

also elaborated. The minute description of the depth of ground water from ground and its 

fluctuation has executed by selecting a number of wells within the basin area and monitoring 

according to seasonal variability. The village wise distribution of tanks, wells and identified 

the potential location of surface water storage area. The potential water storage areas have 

been identified throughout the basin considering terrain and LULC properties of the basin. 

Chapter VII aims to understand and analysis the effect of various terrain attributes on land 

use land cover of the basin areas. The identified different terrain classes and according to 

each class different lithological, morphometric parameter, soil properties and ground as well 

as surface water scenario combined to analyse and to understand the effect on land use land 

cover. Suitable statistical analysis executed to quantify the effect of terrain characteristics on 

LULC. The proposed remedial measures have enlisted for future scope of development.  

In Chapter VIII brief summary of the basin attributes evaluated and drawn conclusions has 

been presented.  

Date: 
Place: Raja Rammohunpur (Baidurya Biswas) 
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Subarnarekha River

3 Plate- III (a) & (b) panoramic view of landscape of SRB 121 
(c) Panoramic view of Pardih Dam which stores and supply
water to the agricultural fields of
Pardih, Chirugara, Deuli, Chaunia and Dabha through
canal.

4 Plate- IV (a) Ferruginous constituents soil characters exhibiting bank 139 
stability against flow shearing of the Sanka River near Kutadih
(b) Bank soil materials of the Sanka River at Rasuldih
(c) Lateritic formation near Rasuldih
(d) Rocky Outcrops in the Sanka River bed at Dabha
(e) Outcrops in the Kathlajal Nala at Chirugara

5 Plate- V (a), (b), (c), (d) and (e): Collection of soil sample at 
Gopalpur (Sample site 3), Genrua (Sample site 15), Jhimri 
(Sample site 9), Benryadi (Sample site 13) & 
Bandu (Sample site 11); 
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(f), (g) & (h): Chemical analysis of soil properties in 
laboratory. 

6 Plate- VI (a), (b), (c), (e), (g), (h) Unmetalled roads approaching  to 
the villages of study area; 
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(f) State Highway approaching to and fro Bagmundi;
(d) and (j) Types of metalled roads exhibit the stages of
socioeconomic development of different parts of SRB;
(i) and (K) Causeway and rural Kuccha paths.
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7 Plate- VII (a), (b), (c) and (d) Plantation of Sal and Palash as judicious 
initiative for ecological and environmental development of 
the parts of study area especially for the enhancement of soil 
quality and rainfall prospect over time; 
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(d) Fencing for the protection of newly planted saplings in
and around Bagri area as protection initiative against gully
erosion;
(e) & (f) land preparation for plantation near Haripaldih area
on barren land;
(g) Rill formation over barren land of Sindurpur.

8 Plate- VIII (a), (b), (c) & (d) Channel bed encroachment for wet  
cultivation due to scarcity of water; 
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(e), (f) & (g) Rock outcrops in agricultural fields. 
Furthermore (e) & (g) Agricultural field of different season 
namely pre-monsoon and post monsoon; 
(h) Rice cultivation before over terraced land using naturally
stored water by Happar and Dova.

9 Plate- IX (a), (b), (c), (d), (f), (g), (h), and (j) Landscape 216 
phenomena, rock-outcrops and stony wastes signifying thin 
soil matrix being one of the major impediments of 
agriculture; 
(e) Rills and gully formation over the barren land;
(i) Author himself during field investigation.

10 Plate- X (a) & (b) Farmland of paddy of two different rotations 217 
(c) Farmland of paddy of two different rotations right one
signifying penultimate stage and left of one signifying post
primordial stage
(d) Imprints of gully erosion being protected by masonry
structure
(e) Cropping over a 3 tier terraced land in and around
Genrua, Balarmpur block during October, 2017.
(f) Senile and exhumed topographic outcome exhibiting sub
surface harder rocks of older Chhotanagpur plateau affected
by mechanical weathering being sources of weathered rock
flour impacting upon lithogenesis of the surrounding area.

11 Plate- XI (a) Agro- horticulture near the Kenedih village.  Cultivation of
wet paddy and radish or 'mula' simultaneous to maximize the
production from land;
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(b) Land use along river corridor at Parna village.
Cultivation of bottle gourd or 'lau' and onion using the
supply of river water during non-monsoon period;
(c) Cultivation of taro root or 'kachu' at Sringi villlage;
(d) Cultivation of  bottle gourd or 'lau' at Sringi village as
evident of induction of new pattern of landuse;
(e) Utilization of fallow land for cultivation of horse gram or
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'kulthi kalai' behind houses of settlement area of Gopalpur; 
(f) Author himself in front of brinjal cultivated field at
Nekre;
(g) & (h) Cultivation of horse gram or 'kulthi kalai' for vast
field of Rangadih

12 Plate- XII (a) Agro- horticulture near at Benyardih village.  Cultivation
of wet paddy and brinjal simultaneous to maximize the
production from land;
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(b) Cultivation of ladies finger during non-monsoon season
at village Deuli;
(c) Cultivation of string bean or 'barbati' at village Genrua;
(d) Cultivation of potato during winter at village Garga;
(e) Cultivation of peas at Sindurpur;
(f) Fencing within agricultural field for Cultivation of
different vegetables with supply of water at village Muru;
(g) The agricultural field at foothill region produced tomato
with the help of water from the river at Khutadih.

13 Plate- XIII (a) & (b) Cultivation of vegetables like tomato, sweet  gourd,
potato & onion during non-monsoon season with help of dug
well at village Karka;
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(c) Cultivation of mustard with stored surface water in
Happar during non-monsoon season at village Lakri;
(d) Cultivation of diverse vegetables like potato, cucumber,
onion  with the help of water in river bed through the bund
in river at village Jhimri;
(e) Cultivation of ladies finger during non-monsoon season
at village Inchadih;
(f) Chilli cultivation at the village Uria.

14 Plate- XIV (a) The supply of water from river allow to cultivate  within
the fields which is near to the water supply areas of the
village Dhaska;
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(b) The author himself within the cucumber cultivated field
at the village of Dabha;
(c) Cultivation of Ground nut in the agricultural field of
Bandu during non-monsoon period.
(d) Irrigation facility is rarely available for parched fields of
Chirugara;
(e) Cultivation of peas during non-monsoon season with
help of dug well at village Bagri.

15 Plate- XV (a), (b), (c), (d), (e), (f) and (h): Different sites of dug   wells 
of Sanka River Basin (SRB) for field investigation for the 
measurement of fluctuation of ground water level during 
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pre-monsoon and post monsoon by Author; 
(g): Pump has been utilizing to extract ground water from 
dug well mainly for olericulture in near by field of Kenedih. 
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16 Plate- XVI (a) Well repairing work as signature of water supply  facility
for the development of Munibera area initiated by Matha
Forest department, visited by author in 2017;
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(b) Constructing new pond/ tank at Medhupur by Matha
Forest department;
(c) Newly constructed well for supply of ground water for
agricultural purpose;
(d) Foundation stone in front of under construction-pond at
Matha G.P area as governmental initiative for water scarcity
areas in SRB.
(e) Constructing embankment around the ponds and pits of
Rasuldih area for conservation of surplus rainfed water and
to enhance holding capacity;
(f) Construction of new well under the scheme of
MNREGA.

17 Plate- XVII a) Intermediate phase of paddy cultivation before  harvesting
being supported by well irrigation at Siringi during February
2018;
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(b) Vegetation cultivation being supported by well irrigation;
(c) Dug well is one of the major sources of water for
drinking and bathing purpose at Panra during premonsoon;
(d) and (f) Ground level development has observed in lower
parts of basin falling within Jharkhand state in the form of
installation of solar panel for the fulfilment of the domestic
and community need by ground water lifting pumps and
installation of overhead tanks near Muru and Uria, Saraikela
Kharsawan district;
(e) Dug well repairing work as signature of water supply
facility for the development of Genrua area initiated by
Genrua Gram Panchayet (G.P), visited in 2018.

18 Plate- XVIII (a), (c), (d), (e) & (f): ‘Happar’ being one of the major rain 
water harvesting technique of different parts of SRB for the 
cultivation of wet paddy and their seasonal variability of 
water holding status; 
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(b) Ground water lifting adjacent to hand pumps and
overhead tanks as reservoir near jhimri, Saraikela
Kharsawan district being operate by solar power.

19 Plate- XIX Bund in the tributary of the Sanka River at Munibera 273 
Bund in the tributary of Sanka River at Rugrih 
Bund in the Sanka River at Dabha 
Bund in the tributary of Sanka River at Rugrih 
Bund in the Sanka River at Muru 
Chaoo process in the Sanka River at Muru 
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20 Plate- XX The Purudih Dam (post monsoon) on the Srigi Nala at 
Purudih 
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Purudih Dam (pre monsoon) on the Srigi Nala at Purudih 
Pardi Dam (pre monsoon) on the Srigi Nala at Pardih 

21 Plate- XXI (a) and (b) Huge water holding capacity of Chandil dam
comparatively more downstream at the mouth of SRB is
unfortunately not of optimal use for cultivation and other
practices within SRB area and promoting pisciculture to a
great extent than irrigation;
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(c) and (d) Water lifting from Chandil dam for dry
cultivation since long past;
(e) & (f) Foundation Plate of Pardih and Purudih dam in
Baghmundi and Balarampur blocks as initiative of for agro-
economic development of surrounding areas.

22 Plate- XXII The Srigi Nala at Gopalpur (pre monsoon) 284 
The Srigi Nala at Gopalpur (post monsoon) 
The Sanka River at Sindurpur (pre monsoon) 
The Sanka River at Sindurpur (post monsoon) 
The Sanka River at Dabha (pre monsoon) 
The Sanka River at Dabha (post monsoon) 

23 Plate- XXIII The Sanka River at Dabha (pre monsoon) 285 
The Sanka River at Dabha (post monsoon) 
The Sanka River at Bandu (pre monsoon) 
The Sanka River at Bandu (post monsoon) 
The Sanka River at Bandu (pre monsoon) 
The Sanka River at Bandu (post monsoon) 

24 Plate- XXIV Measurement of Agricultural field 288 
Cross Section Survey by Clinometer 
Cross Section Survey by Clinometer 
Cross Section Survey by Clinometer 
Cross Section Survey in the Sanka River at Dabha village 
using Dumphy level. 
After the discussion with employees of Chandil Dam 
regarding different details 

25 Plate- XXV (a) and (b) Landscape scenario of Sringi and Rangadih  areas
during pre-monsoon season of March, 2018 showing
preparation of fields before onset of first rain-shower.
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26 Plate- XXVI (a) & (b) Local earthen Dam constructed across the  small 
jhor (nala) for agricultural practices adjacent to Raised farm 
land comparatively receiving water scarcity than the low 
lying contiguous field. 
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