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Executive-Summary 
 

Government of Jharkhand along with Jharkhand Space Applications Centre, Department 

of Information Technology, conceptualized a project for statewide implementation of “Slope 
Analysis and creation of Database on slope for State of Jharkhand”. In accordance with 

the objectives of the project Santhal Paragana province of Jharkhand has been identified for 

preparation of Slope analysis database. ADCC Infocad was empanelled as a consultant to 

execute the project and the present report is on Pakur district, which is one of those 06 

districts from Santhal Paragana province of Jharkhand State. 

 

Pakur district is studied with reference to the slope appoint of view and following details are 
outcome of the slope analysis data. 

Slope Class-1 – 924.42 Sq.Km areas (Which is highest covered area of any slope class in the 
district. This class is also favorable for the paddy cultivation.  

Slope class-2 – covers about 472. 27 Sq.Km area which is also favorable for paddy cultivation 

Slope class-3 covers about 114.51 Sq.Km areas. 

Slope class -4 covers about 135.93 Sq.km area. 

Slope Class-5 covers about 85.47 Sq.Km 

Slope Class-6 covers 54.37 Sq.km and 

Slope class – 7 which is hilly area covers 23.04 Sq.Km area. 

 

Slope aspect are marked on the contours of Pakur District. 

i.exe



Document Control Sheet 

 

1 

Document  Control 

Number 

JSAC/TECH‐REP/DoIT‐GoJ/NRIS/10‐11/ 

2  Title  Slope Map of Pakur District 

3  Report/Document Type  Technical Report 

4  Author (s)  Ravish Kumar (Principal Investigator)  

5  Affiliation of  

Author (s) 

Jharkhand Space Applications Center 

6  Project Coordinator  Dr.  A.T.Jeyaseelan,  Director,  Jharkhand  Space  Applications 

Center 

7     Beneficiary Department  Department  of  Agriculture&Sugarcane  development,  Rural 

Development,Revenue &Land Reforms,GoJ 

8  Project Sponsor  Department of Information Technology,GoJ 

9  Date  of  Project 

Completion 

01‐09‐2010 

10  Date of Project Intiation  21st May 2007 

11  Date of Publication  01‐09‐2010 

12  Contents of Report  Pages  Figures   Tables   

13  Abstract  GIven 

14  Reproduction Rights  This  final  report  and  its  content  are  the  property  of  JSAC, 

Ranchi and  shall not be  reproduced  in part or whole without 

the written permission from above. 

 

 

 

 

 



 

INDEX 

 

1. Introduction 

 

2. Geographic Setting 
 
2.1 Location and Extent 
2.2 Physiography and relief 
2.3 Drainage 
2.4 Climate 
2.5 Geology 
2.6 Natural Vegetation 

3. Methodology  

3.1 Projection Parameters 
3.2 Interpretation of toposheet 
3.3 Aspect Map 
3.4 Altitude zone 
3.5 Quality Assurance and standardization 
3.6 Final Output 

 
4. The Slope, Aspect and Altitude 

 
5. Impact of slope on land use and socio-economic status  

 
5.1 Impact of Slope on landuse and socioeconomic status 

 

6. References 

  



Chapter 1. INTRODUCTION 

 

Slope is one of the important aspects of land. The identification of the slope is done through 
various methods and along with the slopes other factors such as aspect ratio are also 
calculated. Agricultural planning is also based on the status of slope in the area.  

Department of science and Information technology along with Jharkhand Space Applications 
Centre Ranchi had conceptualized the idea of slope mapping with the help of toposheet 
database digitization.  

The database for the slope map is prepared from the toposheet. The objective for slope 
mapping is to benefit the agricultural planning as well as raising the social status of the people 
of Jharkhand. 

 

  



Chapter-2  GEOGRAPHICAL SETTING 

2.1 Location and Extent 

Pakur district is spread out in an area of 1805.59 Sq.km in the NE part of Jharkhand state. The 

district lies between 230 40’ North to 250 18’ North Latitude and between 860 25’ to 870 57’ East 

Longitude.  District is surrounded by district of Sahibganj on North, Dumka district on South, 

Godda on West and East direction. The population of the district is 701616 as per 2001 Census. 

  

2.2 Physiography and Relief 

Pakur district is predominantly a hilly district with certain pockets of plain land. Topographically it 

is divided in to three parts, i.e. hilly area, the rolling area and alluvial area. The hilly area 

includes the whole of Damini–I–Koh from North corner of the district up to the south west 

touching the border of Birbhoom district of West Bengal. A narrow continuous strip of alluvial 

soils which lies between the Ganges feeder canal and the loop line of Eastern Railway is very 

fertile and plain land. 

 

2.3 Drainage 

The main drainages of the district are Gumani nadi, Banshlai nadi. Gumani River is flowing on 

the northern part of the district and Banshlai river is flowing near the Maheshpur town. Other 

drainages of the district are Pagia nadi, Baru nadi which flows from NW to SE direction. Dheba 

nadi is flowing from West to East direction. Tirghana nadi is flowing from NW to SE part of the 

district. Torai nadi is flowing from West to East part of the district. 

 

2.4 Climate 

Jharkhand has a different climate from that of Bihar and other neighboring state. Monsoon 

winds come from two different areas. One section comes from Bay of Bengal and other section 

from Arabian Sea. Wind from the Bay of Bengal contains more moisture as Jharkhand state is 

more near to the former part. The temperature of the state is also on the lower side because of 

its height from sea level. About 1/3rd of the area has elevation of 400 mt and rest 2/3rd has 



height of only 300 mt from MSL. As a result the temperature of Jharkhand is 60 F less than the 

Ganges plain. The elevation also affects the pressure of wind.  

Jharkhand has three main seasons. 

Summer Season March to May 

Rainy Season June to October 

Winter Season November to February 

 

The summer season: 

The period of this season is from 16th March to 15th June. The higher elevation and the forest 

cover is responsible for reduction of temperature in some areas. During summer many parts of 

the state also experience dust storm, thunderstorm and showers. The average rainfall during 

summer varies from 50mm to 850 mm. Santhal Paragana province receives 152 mm of rain  

The rainy season: 

The period of this season is from June to October but monsoon reaches Jharkhand by middle of 

June. This state gets relatively more rain than Ganga plains. Average rainfall of the state is 

1200 mm but the heaviest rainfall is recorded in Pat region because of higher elevation. SW-

Part also receives higher rainfall because of greater forest cover. According to one observation 

the North-Koel basin receives rainfall between 1200mm to 1250 mm but the SW portion of state 

gets 1350mm to 1450 mm. 

  Actual Rainfall (mm) Av. Rainfall 

Sr.No District 2001 2002 2003 2004 2005  

1 Pakur 1234.9 1595.8 1489.4 923.3 956.2 1239.9 

                                   

Table 2.1 Rainfall details for Pakur district 

 

 

 



The winter Season 

This winter season extends between November and February. In winter season state has, clear 

and charming weather with blue sky. The day is warm but the night is cold. December and 

January are coldest months with temperature comes to 50 C to 70 C. Jharkhand state also gets 

rainfall in winter. The average rainfall is 50mm but northwest part receives more than 80mm 

rainfall. 

Jharkhand state is divided in to 07 climatic zones by A. Prasad.  

a. North and North Western Zone 

b. Central Zone 

c. East Santhal Paragana Zone 

d. Ocean affected zone 

e. South West zone 

f. Ranchi Hazaribagh zone 

g. Pat Zone 

Pakur district comes under East Santhal Paragana zone. This zone includes the highlands 

of Rajmahal. The Rajmahal ranges work as a barrier between warm westerly winds and 

moist-later winds of the Bay of Bengal. The proximity of Bay of Bengal provides a rainfall 

between 1400mm to 1500 mm. 

2.5 Geology 

The Pakur district is predominantly (about 98 %) covered by Rajmahal traps belonging to lower 

cretaceous with intertrapian beds. The traps are overlain by alluvium covering Eastern part of 

the district. The Rajmahal traps composed of basaltic lava flows with massive and vesicular 

units’ basalt and forms multilayer system. Rajmahal traps are inter-bedded with intertrapian 

beds composed of calcareous sediments. The alluvium composed of clay and sand. Very few 

about 1.6 % of the area is covered by Gondwanas rocks and 0.04% by Gneisses rocks. 

2.6 Natural Vegetation 

 Forest is a renewable source and contributes substantially to the economic 

development. About 29.61% of the state area is under forest. The forest of the state are mainly 

located in Santhal Paragana, Chatra, Hazaribagh, Garhwa, and Palamu districts. This Pakur 

district is with very small area covered under the Forest. Because of the human intervention 



forest has not been spared even on hills. There are a few reserve forest situated in Pakur 

district. The vegetations generally traced in Pakur district are timber species like Shisham, teak, 

Gamhar. The natural vegetation found in Jharkhand state is as below. 

 

 

   



Chapter 3   METHODOLOGY 
 
The methodology for the slope map is given in the following flow chart. 
 
 
 
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
 
   
     
   
   
   
   
   
   
     
   
   
 
   
     
 
     

Flow chart for Slope Map preparation 
 

Toposheet for this activity are procured from the survey of India.  
 

Procurement of toposheet 
database from Survey of India 

Preparation of slope polygon on 
tracing sheet 

Digitization of slope polygon 

Overlay of soft copy data on 
toposheet 

Ground truth survey for slope 
categories 

Correction of final data and 
preparation of aspect ratio map 

Georeferencing of toposheet 

Mosaic of district database to 
form composite map 

Final Slope map



3.1 Projection Parameters 
 
The projection system for the slope, aspect and altitude dataset is Universal Transverse 
Mercator (UTM). The grid for the project database is prepared by UTM projection system 
Zone 45 for entire database of Jharkhand.  
 
3.2 Interpretation of toposheet 
 
Good quality tracing sheets of 75 micron is used for this project purpose. In this activity 
toposheet are laid on the tracing table for interpretation of polygons. Survey of India 
toposheet database is on 1:50000 scale. This database is with the contour interval of 20 
mtrs or 10 mtrs and its multiples such as 20, 40, 60, 80 mtrs database. Contours are 
interpreted on the basis of value of contours and traced on the sheets. Following table 
indicate the contours and its spacing for different categories. 
 

Slope 
Category 

Lower and Upper limit 
of slope % 

Lower and Upper limit of 
contour spacing 

1 0-1 Percent More than 4 CM 

2 More than 1 percent 
up to 3 percent 

More than 1.33 cm and up to 4 
cm 

3 More than 3 percent 
up to 5 percent 

More than 0.8 cm and up to 
1.33 cm 

4 More than 5 percent 
up to 10 percent 

More than 0.4 cm and up to 
0.8 cm 

5 More than 10 percent 
up to 15 percent 

More than 0.26 cm and up to 
0.4 cm 

6 More than 15 percent 
up to 35 percent 

More than 0.11 cm and up to 
0.26 cm 

7 More than 35 percent  0.11 cm and less 
 
The percentage calculation for the database is done as per following example 
The slope category 2 which is more than 1 percent and up to 3 percent slope , the lower 
limit of contour spacing 1.33 cm means over a horizontal distance of 1.33 cm x 50000 = 
66500 cm = 665 meters there is vertical drop of 20 meters. 
Thus the slope percent is 20 x 100/665 = 3 Percent approx. 
Thus in this manner all the polygons from the toposheet are prepared by comparing the 
distance between two contours and selection of the appropriate slope class from the 
above table. 
 
3.3 Aspect Map  
 
 Slope aspect is the direction towards which the surface of the earth faces. The direction 
is expressed as an angle between 0 degree and 360 degree(Measured clockwise from 
true north) or as a compass point such as east or north-northwest. The aspect should be 



given to the slope polygons having more than 15 percent slopes. This can be directly 
derived from the toposheet. 
 
3.4 Altitude Zone  
 
For this altitude zoning maps contours should be merged or grouped. The lower and the 
upper limit of the altitudinal slopes are depicted by the respective contour lines. 
 
All the visually interpreted sheets are traced on the tracing sheets. These tracing sheets 
are properly scanned and converted in to vector format. These vector sheets are then 
called in AutoCAD map where the digitization process starts. Digitization is the process 
of capturing the point, line and polygon features as map. Manual digitization process is 
followed during the vectorization.  In the digitization process attribution to the each 
polygon is done. 
 
Following error limits are permitted during the process of digitization. 
Element registration in to system – (RMS) : 12.5 Mtrs 
Weed Tolerance    : 12.5 mtrs 
Coordinate movement tolerance  : 12.5 mtrs 
Silver polygon tolerance    : 2500 Sq.Mtr 
Planimetric errors    :  < 1mm 
 
Proper care is taken during and after overlay of raster and vector data. The location error 
of the interpreted polygons, lines is kept less than 1mm on 1:50000 scale. Care is taken 
to digitize and attribute each polygon and without any dangles, undershoots. 
 
 
 
Following coding schemes for the maps are used. 
 

SLP_Code Slope (%) Aspect 

01-00 0-1  
02-00 1-3  
03-00 3-5  
04-00 5-10  
05-00 10-15  
06-00 15-35  
06-01  North(NE & NW) 
06-02  South ( SE & SW) 
06-03  East 
06-04  West 
07-00 35-50  
07-01  North(NE & NW) 
07-02  South ( SE & SW) 
07-03  East 



07-04  West 
08-00 50-70  
08-01  North(NE & NW) 
08-02  South ( SE & SW) 
08-03  East 
08-04  West 
09-00 70  
09-01  North(NE & NW) 
09-02  South ( SE & SW) 
09-03  East 
09-04  West 
98-99  Habitation 
99-99  Water Body 

 
Structure of the table 
Field Name  Field Type  Key Y /N  Remark 
SLP-CODE  4, 4, C   Y   Feature Code 
SLOPE   30, 30, C  N   Slope in 
Percent 
ASPECT   20, 20, C  N   Aspect Description 
 
3.5 Quality Assurance and Standardization 
 
A key and one of the most essential steps for the success of study is a high degree of 
maps accuracy. The mapping exercise is scrutinized in to two stages. i.e. QAS-1 and 
QAS-2. 
QAS-1 is done immediately after visual interpretation of SOI toposheet and QAS-2 is 
done  after creation of GIS database and reports. 
 
Classification of the slope category is done as the given table and symbols and colors 
are used as per the recommendations given in tender document. 
 

Sl_No Slope Category Slope % Symbol color 
1 Nearly level 0-1 1 Yellow 
2 Very Gentle 

sloping 
1-3 2 Yellow 

3 Gentle sloping 3-5 3 Yellow 
4 Moderately 

sloping 
5-10 4 Yellow 

5 Strongly  
sloping 

10-15 5 Orange 

6 Moderately 
steep to steeply 
sloping 

15-35 6 Brown 

7 Very Steeply 
sloping 

>35 7 Red 

 



3.6 Final Output 
 
After classification of the each category care is taken to number the each polygon and 
color is assigned as per the requirement. Thus final output map shows slope class, 
aspect and altitude zones. 

  



Chapter 4. THE SLOPE, ASPECT AND ALTITUDE 

Following details are revealed from the slope map for Pakur district. 

Area covered by each slope class in Sq.Km is given under the figure. 
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          Slope Class- 5 – (85.47 Sq.Km)     Slope Class- 6 – (54.37 Sq.Km) 

 

  

  

  

  

  

  

  

  

  

      

                                                            Slope Class- 7 – ( 23.04  Sq.Km) 

 

 

 

 
 

 



 

Part of Aspect Map for Pakur Area  
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Following is the table showing production of Crops in Pakur district.  

   

   

   

   

   

   

   

   

   

5.1 Impact of slope on Land use and socioeconomic status 

Since paddy cultivation is on higher side in Pakur district slope class –1 and 2 will be more 

beneficial. These two classes cover more than 50% of the area of district, and therefore will be 

having good impact on the landuse pattern of Pakur. Similarly labor jobs will be created on 

higher side and will result in to increase of good social status of the people. 
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Chapter 6    Reference 

SOI toposheet database is referred for the project activities. 


