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Chapter 8 

Summary and Conclusions 

Chotonagpur plateau represents variety of landforms which reflect diversity of tectonic 

activity, climatic factors and hydrological factors. The study area is a small part of the 

plateau. The prime motto of this thesis is to gather the data and understand the terrain 

characteristics minutely to define different terrain unit and according to each terrain class 

understand their impact on land use land cover and as a whole. To achieve this goal diverse 

ways have consulted for the Sanka River Basin. Varieties of data have collected from 

different sources and field investigation to analyse different parameter and to produce maps. 

The analyses of variety of variables using diverse methodologies bring the information about 

the physical set-up and processes active in that basin area and their impact on human life in 

the form of land use land cover and in addition tried to solve the problem faced by local 

dwellers living within Sanka Basin.   

The different physical factors and consequent set-up controls the practice of different 

economic activities of human being. The philosophical framework of the thesis, on the basis 

of identified problems, has prepared with the help of intensive review of past literatures. 

Different traditional data sets coupled up with modern remotely sensed data like Digital 

Elevation Model (DEM), satellite images have incorporated in datasets under GIS 

environment to extract, overlying of different data, analysis and finally production of maps 

with interpretation. 

The lithological study of the basin reveals that the basin area is composed of intrusive and 

metamorphic rocks of Palaeo-Proterozoic, Proterozoic, Meso-Proterozoic; Archaean era and 

Sanka drainage system is highly controlled by lithological structure apart from climatic 

condition. The Sanka River basin is sandwiched between Singhbhum Shear Zone (SSZ) in 

the south and North Puruliya Shear Zone (NPSZ) in the north. The detailed description of 

Sanka River and its tributaries are forming dendritic pattern with elongated shaped basin 

explains that it is an ephemeral and gently flowing river throughout the year except monsoon 

season.  The majority of small tributaries originated from Ajodhya Hilly areas and quickly 

joins with each other and as a result with a small distance the river is converted to higher 

order river. This affects the maximum rate of surface runoff and resultant erosion during 

monsoon season with a result of Harka Ban. The climatic data also satisfies the fact of major 
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rainfall and related processes during monsoon season. The regime of ground water and 

agricultural practice has been vastly controlled by monsoon rainfall. Geomorphological 

characteristics are correlated with the geology and major landforms which depicts the 

moderately and low dissected hills and valley cover by moderate to gentle undulating 

topography. The wide range of variety of landform represents polycyclic pattern of landform 

portrayed by its diverse magnitude of development. 

Following the regional slope the Sanka River is flowing towards south-west through the areas 

which have huge variation in morphological characteristics. Different laws applied to 

understand the drainage network properties. The structural control of basin has been 

identified by the bifurcation ratio. Some deviation occurred in the law of stream lengths is 

caused due to quick assimilation of streams and formation of higher order and as a result the 

actual length of the river is less than the expected length, it also indicating towards structural 

control on the streams. Sub-basin wise analysis of shape and morphological parameters 

provided the information about the rate of sediment production and prioritised the sub-basin 

on the basis of combined ranks. The longitudinal profile of Sanka River and its major 

tributaries reveals the degree of concavity which provided the information that sharp break or 

falls in the profiles are found. The best fitting curve explained that all major tributary streams 

and Sanka River as a whole are in dynamic condition in view of process-form challenges. 

The geological and morphological information about Sanka Basin shows that the clear 

division between granite- gneiss, amphibolites composed hilly areas in northern and north 

western side of the basin and mica schist, hornblende schist consisting moderate to gentle 

undulating areas of middle to lower basin. Serial profiles across the basin and hypsometric 

analysis of major sub-basins also depict the same pattern with maximum height of profiles in 

northern and western flanks of the basin with higher values of hypsometric integrals of sub-

basins than the eastern and southern parts of the sub-basins. The values of hypsometric 

integral for the 5th order sub-basins are 0.66 and 0.79 and for 4th order sub-basins ranges from 

0.56 to 0.84 which are located at north and north-western side. The morphometric regions 

which are derived through factor score analysis of different morphometric variables and its 

combined analysis with surface lithology produced different terrain class of the Sanka Basin.  

The study of soil profile according to 21 local soil series and 3 broad soil orders provide the 

information about the structure, texture, depth of different horizons, and colour of soils. The 

semi climatic condition of the Sanka River Basin provides suitable condition to develop 

different types of soil considering the other physical factors. From the stand point of soil 
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series information the soil of the basin depicts that the basin mainly occupied by loamy type 

with variation of percentage of sand. The soils of hilly areas are composed of higher 

percentage of sand and mixture of 35% - 55% of gravel; though in some cases the percentage 

is near about 70%. The middle and lower parts of basin areas are of moderate to gentle 

undulating topography composed of sandy loam, coarse-loamy to fine loamy, loamy sand and 

sandy clay loam. The laboratory  tests of collected soil samples also reveal higher percentage 

of gravel in high altitude areas and less in moderate to gentle undulating topographical areas 

through grain size analysis and texture analysis that further describes the type of soils varies 

from loam to clay loam and silty clay. The different chemical properties are also analysed to 

understand and identify the relation on land use land cover. The potential risk of soil erosion 

according to sub-basins have analysed through basin prioritization which affect the arable 

land and crop production. Through the analyses it has revealed the sub-basins located in 

northern and eastern side hilly down slope areas which are more susceptible to erosion.   

To understand terrain wise the pattern and changes in land use land cover, different maps are 

analysed of different time frame. The settlements are mainly located in moderate to gentle 

undulating plateau areas. The nearness to agricultural field, the supply of water and less 

rugged topography attracted people to settle in those places with easy establishment of 

connectivity to other parts of the basin. The climatic condition, soil characteristics and 

topographic features allowed practicing mono cropping. The supply of water can change the 

cropping pattern as observed mainly near the streams. As a result it has observed that there 

has an increment of areal coverage of water body near to double i.e. from 5.45 sq. km in 

1983-84 to 11.46 sq. km in 2018. The major increment of perimeter of Chandil dam near 

confluence has witnessed with a loss of agricultural fields and settlement areas. The high 

altitude areas of north, north-west and east-middle areas are occupied by dense forest. 

Ruthless felling of trees and afforestation both has occurred within that specific time frame 

1983 – 2018 as per field verifications. The stony waste and barren lands which are spread all 

over the areas of the basin and some of these areas have converted to scrub occupied areas. 

The change detection matrix has clearly identified which area has converted to which area 

within that specific time frame. The decrease of agricultural areas over years and their 

conversion to water body areas for the construction of masonry reservoir structure of dam, 

tanks and check dams is a fact.  

The scarcity of water within basin is the major problem, which has outlined. The status of 

ground water and their seasonal variability has identified through secondary data and field 
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investigations of selected wells according to different season. The trends of ground water 

level provide the information about the past and present scenario and also the future 

prospective ground water bodies of drafting and lifting of water for different purposes. The 

emphasis has given to the identification of the present scenario and their further development 

of the status of ground water and surface water resources through the dug wells, recharge of 

ground water by percolation tanks and identifying the traditional and modern method of 

storage of surface water and potential sites to store surface water. Cultivation within river bed 

during lean season is prominent in upstream as well as downstream areas. The level of water 

within river bed and the pattern of cultivation have observed by cross sectional survey from 

high elevation to river bed areas. Different developmental works in terms of construction and 

repairing of existing wells, tanks and dam in present time, have documented here.  

Each terrain class has its own assemblage of characteristics and resultant problems need to 

study separately and adaptation of natural circumstances by human being which has 

expressed through land use land cover maps. The extracted layers of diverse data of Sanka 

River Basin like surface lithology, geomorphology, various morphometric parameters, soil 

are combined according to terrain classes and was stacked on extracted land use land cover 

classes to identify the impact and share of land use land cover classes according to each 

terrain. The impact of terrain has analysed and documented minutely according to each 

terrain class. 

The author through this thesis evaluates and gain comprehensive insight into the various 

geomorphic variables, soil resources, water resources and their cumulative effect on land use 

land cover with special emphasis on agricultural practices and livelihood.  

To fulfil the initial aims and objectives detailed analysis of surface lithology, geomorphology, 

channel characteristics, tributaries and demarcation of sub-basins and Sanka Basin have 

showcased.  The non-perennial character of the River at major parts of the basin has 

identified and different geomorphological analysis provides the data about bank erosion and 

effect of Harka Ban. The demarcation of sub-basins according to river order and their linear, 

areal and relief attributes resulted proficient evaluations. The detailed database has created on 

the basis of analysis of sub-basins according to each stream order. Diverse variables and their 

statistical linkages has portrayed by various graphs and map layouts. Spatial analysis of 

different morphometric variables has executed to achieve the morphometric regions on the 

basic factor score. To get in-depth idea about the terrain condition and its classification, 

lithological map has used and finally the whole Sanka River Basin was classified in ten 
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terrain classes and each class depicts their unique and diverse both characteristics. The 

longitudinal curve of the Sanka River and its major tributaries provides the idea about break 

of slope of profile and the river still not achieved the graded condition. The surface serial 

profiles from source to mouth of the basin and their statistical analysis also helped to reveal 

terrain character. The hypsometric analysis of Sanka Basin as a whole explain the condition 

grossly and the value of hypsometric integral shows the basin has achieved almost late to old 

stage but the 4th and 5th order sub-basins as per their hypsometric curves reveal the sub-basins 

still are in youthful stage located near northern side with higher values of hypsometric 

integral.  

Secondly the quality and fertility status of surface soil analyzed through the study of diverse 

soil parameters. The physical and chemical properties have evaluated minutely. The soil 

profile, chemical parameters, textural analysis and grain size analysis explain the different 

character of soil spatially and the need of proper management for the development purpose. 

The potential risk of soil erosion in a sub-basin-wise study have analysed through basin 

prioritization having impact on the arable land and crop production. The status of soil has a 

close relation with prevailing LULC.  

Thirdly to assess the available water resources the status of ground water and their seasonal 

variability has identified through secondary data and field investigations of selected wells 

seasonally. The trends of ground water level, the present scenario and further development of 

the status of ground water and surface water resources through the dug wells, recharge of 

ground water by percolation tanks and identifying the traditional and modern method of 

storage of surface water and potential sites to store surface water are the important aspects 

tried to deal by the author. Cultivation within river bed during lean season is prominent in 

upstream as well as downstream areas. The level of existing water within river bed and the 

pattern of cultivation have observed by cross sectional survey from high elevation to river 

bed areas. Different developmental works in terms of construction and repairing of existing 

wells, tanks and dam in present time, have documented here.  

Fourthly the execution of existing and spatio-temporal changes in Land use Land Cover 

(LULC) pattern within Sanka Basin has achieved through remotely sensed satellite images 

and topographical maps pin pointed the spatial changes according each classes of different 

time frame. The available geomorphic condition with related water supply and storage 

emphasized to change in cropping pattern and land use land cover variations. The channel 

characteristics, terrain attributes, developed management strategies for supply of water and 
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soil fertility have affected the land use land cover and related changes. Hence the hypothesis 

of temporal variation of surface water availability has direct implications on changing LULC 

pattern has proved here. 

Lastly the author has tied up with all probable relationships between objectives, methods and 

hypothesis. A statistical model has generated using the link between these three for 

justification (Fig. 8.1).  

Relational Model of Objective- Methods- Hypothesis 

Fig 8.01 

The author has tried hard with all effort to test hypotheses. Two hypotheses has been 

accepted or approved and one hypothesis has been rejected. The diverse characteristics and 

aspects of terrain have been recognized with quantitative and qualitative analysis, appropriate 

diagrams and the relationship with LULC has been well established with quantitative 

analysis, logistic regression model and analytical documentation. The multinomial logistic 

regression has applied to test the first hypothesis. Six terrain parameters namely elevation, 

relative relief, slope, drainage density and ruggedness index have considered as independent 

variables and LULC classes as dependent variables. The analysis of diverse variables 
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represents the model fitting information (Table 8.01). It shows Likelihood chi square test, 

comparing the full model against a null. Statistical P value (< .0001) indicates that the full 

model represent a significant fit over the null model. The deviance chi-square test value (1.00 

at df- 5946) indicates the model fit to the data. The reference category LULC class was the 

barren land and analysed the effect of different terrain parameters on each LULC classes 

(Ref. Table 7.03).  

Table 8.01: Model Fitting Information 
Model Model Fitting Criteria Likelihood Ratio Tests 

AIC BIC -2 Log
Likelihood 

Chi-
Square 

df Sig. 

Intercept Only 2260.430 2289.864 2248.430 
Final 1645.478 1851.519 1561.478 686.952 36 .000 

The pseudo R square value of multinomial logistic regression according to Nagelkerke is 

0.556 which exhibit significant effect of terrain characters on LULC. The validation of the 

analysis has executed to study about the predicted LULC class at every sample point with the 

present LULC classes and it shows 72.94% of sample correct with the existing LULC classes. 

Hence the hypothesis of prevailing LULC is the product of terrain characteristics has proved 

here.  

The status of soil has a close relation with prevailing LULC. To test the next hypothesis the 

data of soil fertility has collected for last ten years from secondary sources and studied which 

did not provide any considerable information about the change of fertility status. The 

independent variables like change of soil fertility over time and the dependent variable 

pattern of LULC have considered testing the hypothesis. The null changes of soil fertility did 

not represent any significant impact on LULC pattern. Hence the variation of surface soil 

fertility over time has affected the land use pattern has been rejected.  

Thirdly to assess the available water resources the status of ground water and their seasonal 

variability has identified through secondary data and field investigations of selected wells 

seasonally. Binary logistic regression has been executed to analyse the impact of temporal 

variation of surface water on LULC. The temporal variation of surface water has been 

identified through classification of satellite images of 1992 and 2018. The increase of water 

bodies has considered by subtracting the raster water layer of 2018 to the water layer of 1992. 

The change of water cover areas analysed with LULC pattern. The R square value of binary 
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logistic regression according to Cox & Snell is 0.026 which exhibit significant effect of 

temporal variation of water availability on LULC. Hence the temporal variation of surface 

water availability has direct implications on changing LULC has been accepted. 

The analytical documentation on terrain class and characteristics of each class of the thesis 

successfully satisfies their effect on land use land cover of the Sanka River Basin. The thesis 

unveils the terrain characteristics and changes of LULC pattern with desirable cartographic 

methods and models of Sanka River Basin which may attract and help geomorphologists, 

agronomists to come and explore with new dimension in future with diverse topics to fill the 

research gap.   


