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Abstract— Study of surface water is important for the 

society. Water is a renewable resource; if we manage this 

valuable resource properly it will be a blasé for mankind. In 

this work an attempt has been made to prepare a surface 

water management plan for Pandabeswar block. The runoff 

volume of every month has been calculated by using SCS-

CN (Soil Conservation Service-Curve Number). This 

estimated runoff volume has been used to show the 

difference between the levels of runoff volume of every 

month. The flow direction and flow accumulation of the 

Pandaveswar block was estimated using GIS. During the 

rainy season runoff increases and so accumulation of water 

takes place at various places depending upon the elevation 

of the surface. In this work an effort has been made to find 

out the flow path of the runoff and to successfully identify 

sites for rainwater harvesting. This accumulated water can 

be used at a later stage to supply water for irrigation, 

drinking & for industrial uses, in other words to fulfill the 

demand of our study area. 

Key words: DEM, CN, S-Map, Flow Accumulation, LULC, 
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I. INTRODUCTION 

Surface water is precipitation that does not infiltrate into the 

ground or return to the atmosphere by transpiration or 

evaporation. It may be loosely defined as water that stands 

or flows on the surface of the Earth and is commonly 

referred to as runoff. The management of surface water is a 

complex issue. In developed countries we have drained 

runoff by many processes. Standing water is perceived as a 

hazard and therefore we have tried to move the runoff, or 

storm water, quickly, safely and economically into sewers, 

and then with the same emphasis into the nearest 

watercourse [8]. However, urbanization changes the local 

natural hydrological cycle as the impermeable surfaces 

associated with development reduce infiltration and 

transpiration, and instead divert the precipitation into the 

drainage system. 

 When water from rainfall or melting snow flows 

across the landscape, it washes soil particles, bacteria, 

pesticides, fertilizer, pet waste, oil and other toxic materials 

into our lakes, streams, and groundwater. This is called 

"nonpoint source pollution" or "polluted runoff." Nonpoint 

source pollution comes from a diverse number of activities 

in our daily lives including fertilizing lawns and farm fields, 

driving and maintaining our cars, constructing buildings and 

roads, plowing our fields for crops, and maintaining our 

roads in the winter. Urban and rural nonpoint pollution is the 

leading cause of water quality problems.  

 There are many problems associated with improper 

management of surface water. These are given bellow. 

1) The problem of diffuse pollution. 

2) The problem of flooding. 

3) The problem of groundwater resources. 

4) The problem of economic development. 

II. STUDY AREA 

                                                        

                                                   

                                                        

    1     E                                      

94.4665636 square Kilometers with a population of 

1,46,445 persons (2001 census).The block is located on the 

south bank of Ajay River. Pandabeswar block consists of 

six gram panchayats, viz. Baidyanathpur, Chhora, Kendra, 

Behula, Haripur and Nabagram. Urban area under this block 

comprises ten census towns: Kendra, Khottamdi, Ramnagar, 

Dalurband, Bilpahari, Nabagram, Sankarpur, Haripur, 

K        ,            C     . T               ’ C    

Bankola and Paraskhol are both partly in Andal block and 

partly in Pandabeswar block. Andal and Pandaveswar police 

stations serve this block. 

 
Fig. 1: Location map of Study Area. 

 The area has an average elevation of 67 m. The 

region is composed of undulating laterite soil. This area lies 

between two mighty rivers – the Damodar and the Ajay 
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River. Ajay River is the major river in Jharkhand and West 

Bengal. These two river flows almost parallel to each other 

in the region .The average distance between the two rivers is 

around 30 km. For ages the area was heavily forested and 

infested with plunderers and marauders. The discovery of 

coal led to industrialization of the area and most of the 

forests have been cleared. The western and north western 

portion of this block is covered by clay loam, silty clay and 

sandy clay soils. The southern & most of the areas are 

covered by silt loamy & loamy soil. The mean maximum 

m     y   m                                   m    

minimum temperature reaches t                 y        -

2007.the block receives a average rainfall of 1408mm. 

during the year 2006-2007. 

III. OBJECTIVE 

The estimation of surface runoff volume our prime objective 

is to manage surface water properly. In this matter some 

management strategies are taken. 

 Runoff estimation based on rainfall & hydrograph, 

hypsography and soils data. 

 Maintain existing flows and quality of streams and 

watercourses in the Study Area. 

 It also was used to estimate rainfall-runoff discharge 

and represent the reservoir position in the outputs for 

the proper management of surface water resources in 

form of digital maps. 

IV. DATA USED AND METHODOLOGY 

 Satellite image of IRS-P6 for fine spatial resolution 

of 5m. 

 SOI toposheet of 1:50,000. 

 Soil map of National Bureau of Soil Survey (NBSS) 

and land use of the scale 1:2000000. 

 Annual rainfall data. 

 Software used:  ILWIS version 3.6. 

At first georeferrencing of the SOI toposheets is done with 

the Polyconic projection system and INDIA/NEPAL 1962 

Datum. Then registeation of satellite image, soil map and 

the D.P.M.S (District Planning Map Series) map of 

Burdwan have been done by the use of the SOI toposheets. 

Delineate of study area has been done (Pandaveswar Block) 

from the D.P.M.S Map of Burdwan District. Satellite image 

has been cropped with the respect of the block boundary. 

 Before the management of surface water properly 

  ’     y  m                                     m         

watershed. Once the runoff has been calculated the status of 

surface water and the recharge of a watershed can be 

evaluated. 

 There are many methods available for runoff 

calculation and estimation. But there are many limitations of 

different methods. Such as area is a big factor for different 

methods. Many methods work extremely good in small 

watershed [3]. The watershed area up to 2000acres can be 

better calculated by Peak Discharge Method, Tabular 

Method (TR-55) and Unit Hydrograph Method. In case of 

small watershed up to 20mile
2

only the Tabular Method 

(TR-55) and Unit Hydrograph Method can be used. From 

the literature survey it can be identified that for better result 

in Indian conditions we shall use Soil Conservation Service 

curve-number (SCS-CN) method, modified for Indian 

conditions [4][6]. This method has been intensively used in 

various watersheds of India and has given potentially good 

results. Detail of work flow has been given. 

A. Stages 

1) Creation of land use & land cover map. 

2) Creation of CN map by using land use & land cover 

map and CN values. 

3) Creation of maximum potential abstraction map(s map) 

from CN map. 

4) Creation of individual runoff maps of months. 

5) DEM creation. 

6) Flow direction map creation. 

7) Flow accumulation map creation. 

B. Soil Conservation Service (SCS-CN) Method 

The Soil Conservation Service (SCS) model developed by 

United States Department of Agriculture (USDA) computes 

direct runoff through an empirical equation that requires the 

rainfall and a watershed coefficient as inputs. The watershed 

coefficient is called the curve number (CN), which 

represents the runoff potential of the land cover soil 

complex [1] [11]. This model involves relationship between 

land cover, hydrologic soil class and curve number. 

The point of departure of the CN method is the equation 

IaP

Q

S

QIaP
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Where;                    

P = cumulative storm rainfall (in.);  

S = a factor related to watershed Storage (in.) = initial 

abstraction (in.); and Q = runoff volume (in.).After 

transformation, Eq. 1 takes the form. 
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 …….…….  

 This is readily suitable for obtaining predictions to 

Q, using just a few input variables. To make the estimation 

procedure more convenient, SCS introduced two concepts 

for further simplification. First, based on experience gained 

in the United States, an average value for Ia was selected as 

0.2 S, and second, a parameter, the "curve number" was 

devised for inclusion in Eq. 2 [2]. After the first step the 

new form of Eq.2 appears as.     

S
CN
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1000  ……………  

 A soil can be assigned to a hydrology soil group 

(HSG) using its texture classification (TABLE 1) 

HS

G 
Soil Texture 

A Sand, loamy sand or sandy loam 

B Silt loam or loam 

C Sandy clay loam 

D 
Clay loam, silty clay loam, sandy clay, silty clay or 

clay 

Table 1: Hydrological Soil Group 

 CN values are different in different AMC condition 

and different land use and land cover &soil types. A table is 

given to show the different curve numbers. (TABLE 2)     

Land 

use 

Treatment/pra

ctice 

Hydrologic 

condition 

Hydrological soil 

groups 

A B B D 

cultiv straight row ….……. 76 86 90 93 
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ated contoured poor 70 79 84 88 

 

contoured and 

terraced 

good 65 75 82 86 

poor 66 74 80 82 

 

bounded 

good 62 71 77 81 

poor 67 75 81 83 

 

paddy 

good 59 69 76 79 

……….. 95 95 5 95 

with under 

stony cover 
…..….. 39 53 67 71 

Orcha

ds 

with under 

stony cover 
…..….. 41 55 69 73 

Dense ……….. 26 40 58 61 

Fores

t 

Open 
 

28 44 60 64 

Shrubs 33 47 64 67 

Table 2: Cn Values of Different Lulc & Soil Types 

 For better calculation we have to calculate the 

weighted CN values by given equations.                                                                               

CN = (S (Ci * Ai))/A 

Where, 

CN = Weighted curve number. 

CNi = Curve number from 1 to any no. N. 

Ai = Area with curve number CNi 

A = Total area of the watershed. 

 
SP

SP

SP
Q 3.0,

7.0

3.0
2





  ………..  

 

When the soil is wet and cracks are filled. In practice, the 

runoff curve number (CN) is used as a transformation of S, 

254
25400


CN

S ………..  

 While the inclusion of CN results in the possibility 

of plotting a simple graph which provides estimations to Q 

as a   function of P and CN. In the original presentation both 

the basic formula and the corresponding graph relate to 

average antecedent moisture conditions (AMC II) and a 

conversion table is required if a watershed is considered 

drier (AMC I) or wetter (AMC III) [3]. The proper selection 

of CN's also requires the use of tables containing 

specifications on soil groups, patterns of land use and cover, 

types of fanning treatment, and hydrologic conditions.  

 
Fig. 2: Methodology Flow chart. 

V. ANALYSIS 

A. Landuse/Landcover  

Information on land use and pattern of their spatial 

distribution is one of the criteria in selecting a curve number 

(CN). In the present study, the IRS P6 satellite data is used 

for the generation of land use & land cover categories. IRS 

P6 image has a fine spatial resolution of 5metre. So feature 

identification is easy. A field visit is done to take the 

samples of features. Some GPS reading of selected places 

has been recorded. Classification of the image has been 

done with signatures of features from satellite image and 

GPS readings. Classification has done with maximum 

likelihood classifier algorithm with nine classes. 

(Agriculture, Dense Forest, Open Forest, Open Scrub, 

Fallow Land, Water Bodies, Sands, Mining Area, and 

Settlement) [5]. A final ground truthing is done to check the 

accuracy of classification. Thus our land use & land cover 

map is complete. The major portion of this block has been 

covered by open scrub 34.37%, 17.84% of the block 

covered by forest area. The agricultural land of this block is 

about 12.87%. Fallow land, mining area & sandy areas are 

respectively covers 8.94%, 3.13%, 1.30% area of this block. 

The block covered 15.99% of area under population (Fig. 

2.), (TABLE 3). 

LULC Area (m²) Percentage 

Agriculture 12159280.5 12.87151773 

Dense  forest 7186401.4 7.607349223 

Open forest 9667559.5 10.23384266 

Open scrub 32471633 34.37367861 

Fallow land 8453626.1 8.948802379 

Water bodies 5239862.7 5.546790838 

Sands 1226026.8 1.297842064 

Mining area 2958446.7 3.131739511 

Settlement 15103727 15.98843698 

Total 94466563.7 100 

Table 3: Area Distribution of Lulc Types 

 
Fig. 2: LULC Map of Pandaveswar Block 
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B. Soil Map  

Soil map has been prepared form the existing soil map of 

NBSSL (National Bureau of Soil Survey and Land Use). 

Soil map has been subset according to study area. Then a 

segment map (Digitize the soil map by line) has been 

created using class domain and assign three classes in the 

class domain (A, B, D), these are three type of hydrological 

soil that has different characteristics. Then Polygonize the 

segment map and conversion it to Raster map has done. 

Some part of the area is covered by a Ajay river (Fig. 3). 

 

 
Fig. 3: Hydrological Soil of the Study Area 

C. Preparation of CN 

CN map of the study area has been created by combining the 

LULC map and the soil map. NRCS curve number has been 

used in the process. Antecedent moisture condition II has 

been taken into consideration.  Map calculator functions, a 

nested loop of if function has been used to extract the 

various CN values from the various LULC types. CN values 

are dependent upon land use and soil type so it is logical to 

create a combined function of these to extract CN values.  

D. Preparation of Maximum Potential Abstraction 

Preparation of maximum potential abstraction (S map) from 

CN has been done. Map calculation function has been used 

to find S values. The formula is given under.   

254
25400


CN

S
 

E. Preparation of Runoff 

Finally runoff maps of all months have been created. 

Rainfall data and maximum potential abstraction (S map) 

has been used to create the runoff maps. Map calculator 

function has been used to create runoff maps. The formula is 

given under (Eq1).  The average rainfalls of 12 months are 

given bellow (TABLE 4). These data is used as to give input 

   “ ”. 

 
SP

SP

SP
Q 3.0,

7.0

3.0
2







(Eq1) 

Months Rainfall (mm) Months Rainfall (mm) 

Jan 5.2 Jul 239.1 

Feb 12.5 Aug 291.9 

Mar 14.7 Sep 176.2 

Apr 18.9 Oct 66.3 

May 44.2 Nov 14.7 

Jun 196.2 Dec 11.1 

Table 4: Monthly Rainfall Database Of Pandaveswar

 
F. DEM 

First the contours of different values have been digitized in 

value domain. The contours are digitized by line. Then they 

are cleaned or removal of topological errors has been done. 

Contour interpolation function is used in ILWIS software 

two create DEM. The contour values are ranged from 

80meter to 110meter in the study area. 

G. Flow Direction 

Flow direction operation determines into which neighboring 

pixel any water in a central pixel will flow naturally. By 

using the flow direction function in ILWIS software flow 

direction map has been created from DEM. Lowest height 

method has taken into consideration to run the program. The 

output map contains flow directions as N (to the North), NE 

(to the North East), etc. 

H. Flow Accumulation 

Flow accumulation operation performs a cumulative count 

of the number of pixels that naturally drain into outlets. The 

operation can be used to find the drainage pattern of a 

terrain. By using the flow accumulation function in ILWIS 

software flow accumulation map has been done from flow 

direction map. 

VI. RESULT AND DISCUSSION 

In present study, an attempt has been made to estimate the 

runoff volume & to manage the surface water properly. As It 

can be seen that land use & land cover map have eight 

classes, viz, agricultural land, dense forest, open forest, open 

scrub, fallow land, water bodies, sands, mining area, 

settlement. The major portion of the region is covered by 

open scrub and forest area. Major portion of this area is 

under hydrolo            y   “ ”          m        

infiltration rates and moderately well drained in wet 

conditions. This type of soil has a transmission rate of 

.38cm/h and .76cm/h. The average rainfall of this region is 

1408mm.the region gets heavy rainfall during the month of 

June, July, august & September or better to say in the 

monsoon season. 

Months Runoff volumes 
Monthly runoff volume 

[(m³)/sec] 

Jan 702883042 0.2624265 

Feb 535241960 0.2212475 

Mar 520381256 0.1942881 

Apr 527707227 0.2035908 

May 1.19E+09 0.4454124 

Jun 1.18E+10 4.5497606 

Jul 1.54E+10 5.7495476 

Aug 2.00E+10 7.4549363 

Sep 1.02E+10 3.9189457 

Oct 2.28E+09 0.8502583 

Nov 520381256 0.2007644 

Dec 551475702 0.2058974 

Table 5: Monthly Runoff Volume 
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A. CN MAP 

CN map shows higher values in the river area, settlements, 

& mining areas. So basically these areas flows the 

maximum amount of runoff during the season of Indian 

monsoon. CN value is 100 in the river area and CN value is 

98 in settlement areas. CN value is 88 in the mining areas. 

Lower CN                                 y   “ ”           

maximum amount of forest and vegetation cover is found. 

E                                               y      “ ”     

plenty of degraded forest and open scrubs are present there. 

So the CN values are found in the range of 32 and 39.under 

          y      “ ”          m                         .  C  

                    m                                . “ ” 

type of soil can be seen in the western part of the region. 

This type of soil has the character of high runoff 

potentiality. CN values are relatively higher, ranges from 79 

and 89 (Fig.4). 

 
Fig. 4. Synoptic view of CN 

B. S-Map (Potential Maximum Abstraction Map) 

Abstraction is all loses before runoff begins, it include water 

retained in surface depression, water intercepted by 

vegetation, evaporation and infiltration. It can be seen that 

an s value (i.e., potential maximum abstraction) is lowest in 

the portion of river as the river bed is saturated in maximum 

time of the season so abstraction is low. Where vegetation 

cover is grater or better to say where open scrubs are shown 

there the s values are little higher because the surface is 

interrupted by vegetation cover. The s values shown in this 

region are ranges from 134 to 184. The s values are very 

high in                                      “  “ y           

is found. This type of soil has high infiltration rate and low 

runoff potentiality. Abstraction is higher because plenty of 

dense forests is found in this region. s values are ranges 

from 404 to 539. Fallow land, mining areas& settlement 

                         y                 y   “ ”           

moderate infiltration rates. S values are ranges between 10 

and 100. 

 Runoff potentiality of different months varies in 

runoff volume. This variation is due to the various type of 

soil that has different runoff potentiality & infiltration rates 

and also for the characteristics of land use & land cover 

type. The rainfall is also responsible for this variation (Fig. 

5). 

 
Fig. 5: Synoptic view S-MAP 

C. Descriptions of Runoff Volume of Months 

In the month of January the block receives an average 

rainfall of 5.2 mm. the same amount of runoff can be shown 

in the runoff map in the river areas. As abstraction is low in 

the river, this high amount of runoff is shown. Runoff is 

moderate in hydrologic         y      “ ”                   

the central part. Here runoff ranges from 9.2 to 16.0. Higher 

rates of runoff are found in the eastern part. But the total 

runoff volume of this month is very low (.262m³/sec). 

 In the same way February month receives the total 

            1 . m. T    y                 y      “ ”       

totally southern portion of the block. In this portion the land 

           ’      m         y                        y     

highest runoff is shown in the eastern portion of this block. 

As low rainfall rates, the total runoff volume of this month 

is low (.221m³/sec).  

 March receives 14.7mm of rainfall. Runoff is 

m                y                 y      “ ”                

in the central part of this region, gets about .4 to 11.3mm of 

runoff. Highest runoff potentiality is found in the eastern 

part. But the total runoff volume is low (.194m³/sec).  

 In the month of April the block receives an average 

rainfall of 18.9 mm. The same amount of runoff can be 

shown in the runoff map in the river area. As abstraction is 

low in the river, this high amount of runoff is shown. Runoff 

   m            y                 y      “ ”                

in the central part. Here runoff ranges from 1 to 8.8. A 

higher rate of runoff is found in the eastern part. But the 

total runoff volume of this month is very low. 

D. DEM 

In digital elevation model, it can be seen that the elevation 

decreases towards east to south-west. Northern portions the 

area have minimum elevation ranges from 80 to 

87.5m.whereas in the south western portion the elevation 

          m 1      11 m. I                              ’  

slope increases towards south to south western part (Fig. 6). 

 Our prime goal is to manage the surface water 

properly. If known elevation is found of different places in 

the block, it is easy to calculate the direction of flow and if 

flow direction is known the amount of flow can be measured 

     y. T   ’    y  EM              (                  

model) to know elevation variation in the block. It can be 
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seen that lowest elevations are found in the sides of Ajay 

River. The elevation decreases more in parallel direction of 

main railway line situated in the northern part of the block. 

This decrease of elevation continued towards the eastern 

direction. In the eastern side of this block there are some 

coal field areas. Kajora, Kanardihi & in Kumardihi collieries 

the elevation is minimum. The elevation ranges from 80m to 

87m. Elevation increases in the middle to south-west part of 

this block. The elevation is found moderate, ranges from 

90m to 95m. This moderate type of elevation is found in the 

two sides of Tumini River which flows east to westward 

direction. So in general it can be understood that elevation 

decreases towards westward direction. The highest elevation 

points are found in the southern portion.Haripur, Chhora 

colliery, Jambad, Bahula colliery areas. Here elevation 

ranges from 102m to 110m. 

 
Fig. 6: DEM of study Area 

E. Flow Direction 

Two major flow directions can be seen in the flow direction 

map. One of the directions is towards the southward and 

another direction from eastward. The elevation of the north 

part is low and starts increasing towards the southern part. 

Tumini River also flows towards the direction of east to 

west in the eastern part of the block. The flow of the eastern 

part of the block can be seen towards the direction of east to 

west word, in the flow direction map. The main railway line 

                                               ’           . 

The flow direction in this portion shows the same thing as 

above mentioned. So it is confirmed that flow direction map 

shows the reasonable result of the flow (Fig. 7). 

 

Fig. 7: Flow Direction Map of study Area 

F. Flow Accumulation 

It can be seen that accumulations are high towards the 

     ’            . T         many 1
st
, 2

nd
, & 3

rd
 order 

streams in this block. Tumini River which flows in the east 

to westward direction of this block is a 2
nd

 order stream. 

Tumini becomes divided near sannabandhi. These two 

streams entered in the eastern portion of the block. Flow 

accumulation is very high in the end point of the branches of 

Tumini River. The cumulative count of pixel value is near 

about 30401. Ajay, the main river of this block flows from 

the direction of west to east. The flow accumulation value is 

also high in the north western of the Pandaveswar block. In 

the extreme western portion the cumulative counts of pixel 

value is found 47042 in the flow accumulation map. The 

cumulative count of pixel value is found 44496 near the side 

of Ajay River. A common thing has been seen from flow 

accumulation map that cumulative counts of pixel values are 

found higher at the end point of Tumini River branches. As 

Tumini river flows towards the east to westward the higher 

pixel values are found in the western part of this block. Near 

Khottadi, belpahari, Sonpur, Haripur, Kumarkhola the 

cumulative counts of pixel values are given respectively 

13098, 18890, 37124,9730,10365. So it can be said at the 

end that flow accumulations are high in western and 

southern portion where Tumini River spreads its branches 

(Fig. 8). 

 
Fig. 8: Synoptic view flow accumulation 

G. Surface Water Management Plan 

Pandabeswar Block is an industrial belt; point source of 

pollution is grater in the block. So to manage surface 

concentration must be given in some basic factors like 

effectively protect and improve surface and groundwater 

quality; establish uniform local policies and official controls 

for surface and groundwater management; prevent the 

erosion of soil into surface waters; promote groundwater 

recharge. Pollution control is totally depends on how local 

      m                                 ’            

programs [9] [10]. But if proper planning is done to prevent 

the erosion of soil and promote groundwater recharge it will 

provide great results. 

 Combining the results of runoff estimation of 

months and the flow accumulation map, management of 

ground water discharge with minimum soil erosion is 
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possible. [7] We would like to suggest some small size 

reservoirs should be made to improve ground water seepage 

(Fig. 9). This will improves the ground water level of the 

block. In flow accumulation map it cab be seen that flow 

accumulation is higher in river sides. In some places the line 

showing the maximum flow accumulation, crosses the 

rivers. Count of pixel values is higher in these junction 

points. In the northern portion of this block the main river 

Ajay flows from west to eastward direction. Cumulative 

counts of pixel values are high near Ramnagar. This point 

falls over Ajay River. As it can be seen that Ajay river flows 

maximum amount of water during the monsoon months 

(June, July, August, September), we suggests to make a 

temporary reservoir there. Two branches of channel flow 

come out from the Ajay River near Kendra. Here flow 

accumulations are found grater. Cumulative count of pixel 

value is 14356 near the channel which flows over Kendra. 

Cumulatively a count of pixel value is 5578 near the channel 

which flows over Nimsa. Ajay River drained the maximum 

amount of water in monsoon months (June, July, August, 

September). We would like to suggest making a temporary 

               .                 ’             y        

increased by this reservoir. There two branches of channel 

flow comes out from Ajay River in north-eastern part of this 

block near Kendra. Flow accumulations are found higher. 

Cumulative count of pixel value is 14356 near the channel 

of Kendra. Cumulative count of pixel value is 5578 near the 

channel of Nimsa. So two small size reservoirs should be 

made to serve the highly populated area like Nimsa, 

Khottadi, Kendra. Tumini River flows towards the west to 

eastward direction. Many branches of this river reach to the 

southern portion of this block. Branches of Tumini River 

reach near Kumarkhola. Here the highest flow accumulation 

line crosses this branch of Tumini River. Cumulative count 

of pixel value is found very high in the junction point. The 

value is about 45540, so a reservoir should be built to meet 

the needs of highly populated areas like Haripur, 

Kumarkhola. Some agricultural lands are seen near Haripur. 

So the reservoir can also fulfill the need of water for 

agricultural work. Singara Nala flows towards the direction 

of west to east. A small portion of Singara Nala can be seen 

in the southern portion of this block. Cumulative count of 

pixel value is 14698 in the end point of Singara Nala. A 

reservoir should be made to meet the needs of highly 

populated areas like Jambad, Bahula. Two of the branches 

of Tumini River reach to the southern of the block. One of 

the branch reaches to Banbahal & another is in Guru 

Gobindnathpur. The cumulative count of pixel value is 

found 24148. So a reservoir should be made here. Tumini 

River divides into many branches in the middle portion of 

the block. Cumulative count of pixel value is found 16008 in 

the junction point which is a higher value. So a reservoir 

should be built there. Sonpur is a highly populated area, the 

necessity of water is very high. These three reservoirs (near 

Banbahal, near Guru Gobindpur & near Nabagram) can 

serve the needs of Sonpur area. 

 

Fig. 9: Surface water management map 

VII. CONCLUSION 

Pandaveswar block is a developed industrial belt. This area 

is a major coalfield area of ECL (Eastern Coalfield 

Limited). There are many collieries are found in this region. 

Such as Samla, Khottadi, Dularband, Manderboni, 

Madhaipur. Many other economic activities are found in this 

block. Agricultural work is done in some portion. Socio 

economic condition is stable of this block. So there is a 

future possibility of more economic development in the 

block. There is a crisis of water in some places in this 

region. So if we manage water resource properly it will 

become the index of economic development of this region. 

If rain water harvesting is done properly and if this 

accumulated water can be drained properly it gives some 

good result. We suggest some reservoir should be made in 

selected places. But the size of reservoir should not be 

exceeded 60 square meter area because many mining areas 

are present in the block & the bed structure and underground 

conditions are unknown to us. The sides of these reservoirs 

should be made of concrete & the ground should be left free. 

If this type of reservoir is built, the seepage of ground water 

increased & the water table also increased. 
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