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Abstract
Regional development is an effort to improve the people’s standard of living and Socio-economic devel-
opment by the fight of hard efforts against the extreme adversities of Nature. This pattern is especially
noticeable among the residents of the Lateritic zone of Jhargram district in the Jungle Mahal region. The
Jhargram Jungle Mahal region is composed mainly the tertiary gravel ferrous materials and older alluviums
of South Western margin of West Bengal. About 40% peoples are directly engaged to agriculture system,
where 30% of area depend on Monocrop production system due to the water crisis, pedogenic unevenness
and not implemented of proper scientific methods for agriculture development; as a result more than 50%
and ancient host people are suffering from food insecurity or scarcity also and malnutrition. Therefore
proper agricultural zone identification is more essential for this region. This investigation is applied AHP
with multi-criteria decision analysis (MCDA) methods for calculating the agricultural potential zone
mapping (APZM). Thus, the good potential zone is covered 166032.5 hectare in the Jhargram district
and this areas percentage is 54.05%. Then the moderate area is 20857.2 hectare area and of this area’s
percentage is 6.79%. And the last categories area is covered at last 8628.021 hectare area and the percentage
are 2.81%. That APZM proposed method will be used for agricultural planning and assessment purpose
for regional development of the Lateritic upland area of Jhargram district.

Keywords: Agriculture Potential Zone Mapping; water crisis; Geo-spatial Techniques; Analytical Hierarchy Process (AHP);
Regional development.

1. Introduction
The geological formation of the Jhargram district is mainly lateritic, which occupies the central in
addition to the southern parts of this area, whereas the eastern part gradually gives way to the alluvium
of the Lower Ganga plain. That lateritic zone of Jungle Mahal area has paedogenic unevenness of
the soil geomorphology, which consists of around 5.5 to 6.5 pH level and poor in calcium, organic
matter, and available phosphates concentrated with little water holding capacity zone. Some portions
of the district red graveled and sandy soils appear with few patches of older alluvium. In the lateritic
tracts of Jhargram district are mostly loam and sandy loam soils cover and same part is alluvial zone
[1], [2].

The land use and land cover (LULC) pattern of an area was an outcome of the natural and
socio-economic parameter and applied by the man in time and space [3]. In terms of land use,
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agriculture and bare land with/without scrub contributed mass majority to total soil losses and are
reasonably stumpy in dense forest area of Jhargram district [4], [5]. So, LULC this study is extremely
significant for understanding the connections and interactions between anthropogenic activities and
ecological occurrences for better decision-making and land use management [6], [7]. Land use in
Jhargram from its origin is dominated by agricultural activities is under-developed and in a state
of static condition. Aus, Aman and Boro paddy are the principal agricultural crops produced in
the district. Apart from these many other different crops are grown in the district such as wheat,
sugarcane, pulses, oil seeds as, mustard, groundnut, vegetables as potato, tomato, cabbage, cauliflower,
brinjal, cucurbits, onions etc.

Using the Geo-spatial remote sensing (RS) and geographic information system (GIS) data with
intensive field verification, more than 60% of the land area is under the Lateritic Zone with forest
cover and also 40% of area is dominated by the Lateritic upland; which is infertile soil and less
agriculture area due to scarcity of water. The annual rainfall is occurring about 157 cm to 185 cm
(yearly). But the slope of lateritic upland is steep to moderate; as result the surface water in rainy
season is quickly flowing down [8].; that’s way that the area is comes under the draught phone
area. Jhargram district constant is eight block these are Jhargram, Binpur-I, Binpur-II, Jamboni,
Gopiballavpur-I, Gopiballavpur-II, Nayagram and Sankrail. About 40% of peoples are directly
engaged to agriculture system, where 30% of area depends on Monocrop production system due
to the water crisis, paedogenic unevenness [9]. As a result, more than 70% and ancient host people
are suffering from food insecurity also and malnutrition. It is right time to think to find out the
Agriculture Potential Zone Mapping (APZM) and Surface Water Management (SWRM) and for
innovating Idea and techniques. For the potential zone mapping AHP with MCDA methods are
widely applied in various parts of the earth’s surface like rice potential zones, hospital side suitability
[10], groundwater potential zone [11], [12], residential area identification and many more [13]–[15].
This method is more useful for the decision making, policy assessment and future planning purpose,
therefore many agencies, government bodies and others stakeholders are applied this method for
sustainable planning purpose.

Some researchers noted and mentions that, how to deal with the problem of soil erosion in a
specific geographical area [4]. It is hoped that this article will make it easier to manage land use overall.
Researchers are mentions how to deal with the problem of soil erosion in a specific geographical area.
This article is expected to make it easier to manage land use overall. This article also discusses the
extent of soil erosion and how to solve the various problems of the people in that area. This article
also shows how people are changing the way they use land in the forest environment. Some study
in the case of Change detection is the process of identifying differences in the state of an object or
phenomenon by observing it at different times [16], [17]. Timely and accurate change detection of
Earth’s surface features provides the foundation for a better understanding of the relationships and
interactions between human and natural phenomena in order to better manage and use resources.
Another investigation noted and mentions the objective groundwater vulnerability Assessment to
delineate that are more susceptible to contamination from anthropogenic source has become an
important element for sensible natural resource management and land use and land cover planning of
Janghalmohal area [8]. The main objective of this study is to find out the agricultural potential zone of
Jhargram district with the help of AHP and MCDA methods for sustainable agricultural production.
The district models have considered seven permanents viz. Depth to water level, net recharge, aquifer
material soil material topography: impact of vadose zone and conducted. The main objective of this
research is to find out the agricultural potential zone mapping and sustainable development over the
Jhargram district using AHP methods to identifying the variation of agricultural sustainability.



Knowledge-based Engineering and Sciences 3

2. Study Area
The Jhargram District of West Bengal in India lies between 86◦34′0′′E - 87◦20′0′′E longitude and
22◦52′0′′N - 22◦48′0′N latitude on the globe. The district lies between the Kangsabati River in
the north and the Subarnarekha in the south. The study area is experiencing a southwest monsoon
climatic zone. Temperature hovers around 32°C and at night it feels like 25°C. In September, the
annual rainfall is occurring about 140 cm to 160 cm. The hydrology condition is quite suitable
for agriculture practice (Fig 1). The supplementary surface water source for agricultural use is
rivers, channels, wells and pond. Jhargram district covers an area of 3037.64 Km2. Out of which
268249 hectares is agricultural land and 59497 hectares is under forest coverage. The district is a
part of Chota Nagpur Plateau which gradually slopes down towards east, hilly terrain occurs in
the north-western part of the district. Agricultural production in this district is more vulnerable
and mainly fruit, vegetable, and some crop productions are there, but climatic conditions and high
humidity destroyed the local agricultural production. Therefore agricultural zone mapping over the
study area is essential for sustainable agricultural production. Therefore this study is useful for the
identification of agricultural zone over the study area.

Figure 1: Location Map of the Jhargram District.

3. Materials and Methods
3.1 Data Used
From the perspective of Agriculture Potential Zone Mapping with water resource management
using Geospatial Techniques of Jhargram District in Janghalmohal geographical area are consistently
carried out both primary and secondary data. That Method will be pioneer steeps for the construction
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of research proposal as well as research report. Primary data will be collected through intensive field
investigation with Image processing and GIS software using Landsat 8 OLI/TIRS satellite images
using Geo-spatial techniques. Study of the physical condition of the soil, chemical condition of the
soil, surface water and drainage network system access to the pixel value of the original images
supervised classification And Secondary data will be collected land use land cover through various
Govt. officials (West Bengal Block Land and Land Reforms office, Local Panchayats etc.) Local
NGO’s and others literatures for preparing of land use land cover classes, Agricultural diversity
cropping pattern of Jhargram district in Janghalmohal geographical area (Table 1).

Table 1: Details about data used.

Parameters Data Sources Others Information

NDBI Landsat 8 https://earthexplorer.usgs.gov/ Date 15/03/2021
NDVI Landsat 8 https://earthexplorer.usgs.gov/ Path/Row 139
LULC Landsat 8 https://earthexplorer.usgs.gov/ and 044/049
Surface Water Landsat 8 https://earthexplorer.usgs.gov/ with cloud cover <5%
SOIL Secondary SoilGrids250m2.0
Geology https://bhukosh.gsi.gov.in/Bhukosh/Public
Geomorphology https://bhukosh.gsi.gov.in/Bhukosh/Public
Drainage SRTM DEM https://earthexplorer.usgs.gov/ Date23/09/2014 Coordinate
Slope SRTM DEM https://earthexplorer.usgs.gov/ 21,86; 21,87;
Rainfall https://crudata.uea.ac.uk/cru/data/hrg/ 22,86; and 22,87
Population Density Census 2011 Economics and Statistics Department

Gradually we have special need to collect the primary data on the conservation of surface water
as well as the selection of suitable sites for agricultural practices as a particularly fundamental problem
in the Jhargram geographical area. Primary data related to various types of soil samples and various
land use related to agricultural data have to be surveyed for accurate land survey and information
has been collected in different places with the help of RS-GIS method. As a suitable place to collect
primary data, GPS points have been made at different places in each block of the entire Jhargram
district to collect information on soil pH, Nitrogen, Organic carbon, etc. Tested data has also been
collected on what types of crops have been cultivated which is expected to facilitate potential positive
planning.

3.2 Prepare the criteria
The present study is done mainly with the help of the Primary and Secondary datasets. Mainly
physical condition and chemical condition of the soil, Surface water and drainage network system,
Agricultural map and LULC of the study area has been analyzed in the laboratory, different techniques
were performed with the help of Image processing and GIS software using Landsat 8 OLI/TIRS data.
All the images were mosaicking and subset to the boundary of Jhargram District. Image processing
was completed using ERDAS imagine software v2014 environment. It has been adjusted by suitable
color balancing and data scaling technique. Land use/ land cover map was prepared based on the
visual interpretation technique on Landsat 8 OLI/TIRS data and verified with spectral signatures
for each class, District Planning map, topographic maps and ground truth points. Jhargram district
is classified into seven LULC classes which are water body, vegetation cover, flooded vegetation,
agriculture, build-up area/settlement area, sand and bare land. The drainage lines were mapped
through this 5.8meter resolution imagery and topographic maps and DEM data will help to check
the accuracy. The lineaments are extracted from the drainage pattern of this study area. In that hard
rock topography, the drainage pattern helps to identify the lineament structure (Fig 2).
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Geo-referenced ASTER GLOBAL elevation data from a 30-meter tiles (1 arc second) digital eleva-
tion model of the study sites were collected from USGS Earth Explorer (http://earthexplorer.usgs.gov/)
and the data were overlaid throughout the model. Advanced Space-borne Thermal Emission and
Reflection (ASTER) elevation data was used to generate the slope map, flow accumulation map and
stream ordering. The different types of DEM analysis and processes for generating different types of
thematic maps are done on ArcGIS 10.8 environment. The thematic layers (drainage density, soil,
geology, geomorphology, land use/land cover, etc.) were prepared with the help of ArcGIS 10.8
environment. After reclassifying, the criteria have been merged through assigning weighted values
for each and every class of the layers. Finally, the Agricultural potential zones were identified using
overlay analysis method.

Figure 2: Geo-processing for weighted calculation.

3.2.1 Soil pH
The pH of the soil is most important for plant growth. The pH value represents the amount of
free or active acidity and not the total quantity of potential or combined acidity. In other words,
it represents the intense acidity of a solution. Depending upon the preponderance of hydrogen or
hydroxyl ions, soils may be acidic, alkaline or neutral in reaction. Those having pH less than 7.0 are
acidic soils, and those greater than 7.0 are alkaline. For practical purpose, soils having pH ranging
from 6.5 to 7.5 are considered neutral though they are very slightly acidic or alkaline as indicated
by this range it is of no consequence as far as crop growth is concerned. Soils having pH between
6.0 and 5.0 are considered moderately acidic, those between 5.0 and 4.0 are strongly acidic, while
those having pH less than 4.0 are extremely acidic. Such soils are usually barren as no plant is able to
tolerate such high acidity. In the soil report, it is shown that high pH area is the Gopiballavpur-I, II,
Nayagram, Sankrail (Figs 3 and 4).
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3.2.2 Organic Carbon
The soil carbon improves the physical properties of soil. It increases the cation exchange capacity
(CEC) and water holding capacity of sandy soil and it contributes to the structural stability of clay
soils by helping the particles bind into aggregates. Soil organic matter, of which carbon is a major
part, holds a great proportion of nutrients, cation and trace elements that are of importance to plant
growth. It prevents nutrient leaching and is integral to the organic acids that make minerals available
to plants. It also buffers soil from strong changes in pH. It is widely accepted that the carbon content
of the soil is a major factor in its overall health. In the soil report, it is shown that the high organic
carbon area value is 0.28%. The high concentration of organic carbon is suitable for paddy and
vegetable cultivation.

3.2.3 Nitrogen
The availability of nitrogen is controlled mainly by microbial activity. One of the principal objectives
for including a legume in farming rotation is to improve the reserves of nitrogen (N) in the soil.
Once soil N levels have been raised, the stored N can be utilized by a period of cropping. In the
soil report, it can be shown that the high-nitrogen area is the North- Western part of Binpur-I and
south part of Jhargram and the western part of Jamboni Block, the value is 210 kg/ha. The high
concentration of nitrogen is suitable for paddy, potato, and vegetable cultivation.

3.2.4 Drainage system
The study area has a good network of the drainage system. The drainage map of the study area. The
study area is situated in Kangsabati, Subarnarekha, Dulung and Tarafaeni river basins, where a few
of the canals are the most important for agriculture purpose.

3.2.5 LULC
In this study essential step was LULC. Land Use Land Cover map help to delineate the several
fracture of the study area. There was Seven Classes for classification, Water Body, Vegetations Cover,
Flooded Vegetation, Agriculture Land, Build-up/Settlement area, Sand and Bare land. It’s classified
by supervised classification by maximum likelihood in ERDAS imagine software. It can help to
specify the several pixel values.

3.2.6 Surface water
Surface Water supply in this study area is Moderate. In this District most blocks of Agriculture are
dependent on Surface Water. There are Different types of Surface Water in this area. Permanent
Surface Waters are present year-round, and includes lakes, rivers wetlands. New Permanent Surface
Water are located channels, dammed artificial lakes and ponds. Ephemeral Permanent Surface Water
refers to bodies of water that are only present of the year include channels such as some ponds, creeks,
lagoons and waterholes. Seasonal Surface water is usually seen in Rivers, channels and some ponds
during monsoons.

3.2.7 Slope
The district part of Chota Nagpur Plateau which gradually slopes down towards East, hilly terrain
occurs in the north–western part of the district. Slope map has been prepared from DEM data.
Slope map is prepared using ArcGIS slope tool. The district slope layer is divided by four classes,
0–3.4 range of slope indicate Very Low, 3.4–8.6 indicate Low, 8.6–20.3 indicate High and 20.3–87.7
range of slope indicate Very High. Kakrajhore area is having the highest altitude of about 300mts,
Nayagram, Gopiballavpur-1 and 2 blocks are having the altitude of about 65mts and Jhargram town
altitude is around 80mts.
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Figure 3: Criteria maps of the study area.

3.2.8 Rainfall
Rainfall map has been prepared from Rainfall CRU (Climatic Research Unit) data 2021. Total
Jhargram district area is divided into five classes, like 161 – 168mm, 169 – 175 mm, 176 – 181 mm,
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182 – 188mm, and 189 – 195 mm.

Figure 4: Criteria maps of the study area.
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3.2.9 Geology
Jhargram district covers an area of 3037.64 sq/km. Out of the which 268249 hectare is Agriculture
land and 59497 hectare is under forest coverage. The district is part of chota Nagpur Plateau, which
gradually slopes down towards east, hilly terrain occurs in the north-western part of the district.
This area is covered with unfertile hard laterite soil/rocks and alluvial soil. 90% cultivated area has
lateritic soil and 10% area has alluvial soil. Quartzite, Genesis, Metamorphic, Schist, Limestone,
conglomerate are common rocks and minerals found here in the Jhargram district. The Geology
map was prepared using satellite data of 2021 and Bhukosh website the geological features digitized
from the satellite image. Identified in the study area included Dalma gp, Dhalbhum fm(gravel beds),
Kuilapal granite, Singbhum gp, Undiff-flivial/Aeolian/Coastal and Sediments.

3.2.10 Geomorphology
Geomorphological maps help to identify various geomorphic units, surface and groundwater occur-
rence in each unit. Satellite data is the most useful tool to understand the Geomorphological setting
of this area. The secondary data collected from GSI map of Jhargram district. It helps to verify the
Geographical feature massed up with the interpretation of the satellite image. The Geological map
was prepared using satellite data from 2021 and Bhukosh website the Geomorphological features
digitized from the satellite image. The landforms identified in the study area included Active flood
plain, Older Alluvial plain, older flood plain, Upland and Plain (lateritic), Pediment, Pediplain,
Channel bar, Meander scar, Abandoned channel and quarry, Residual hill, Water body Rivers, pond.
Jhargram district other Geomorphological landforms–Cut off meander, Dam and reservoir, Lateral
bar, Point bar, Oxbow Lake, Ridge, valley fill, High Low moderate dissected hills and valleys etc.

3.2.11 NDVI
The Normalized Difference Vegetation Index (NDVI) is the basic index for measuring the greenness
of the earth surface. The above map shows the distribution of vegetation. NDVI map has been
prepared from Landsat 8 data. The Normalized Difference Vegetation Index (NDVI) is a calculation,
based on several spectral bands, of the photosynthetic output (amount of green stuff ) in a pixel in a
satellite image. It measures, in effect, the amount of green vegetation in an area. NDVI calculations
are based on the principle that actively growing green vegetation strongly absorb radiation in the
visible region of the spectrum while strongly reflecting radiation in the near Infrared region. Total
Jhargram district area are divided into five classes, these are, ( -0.02 – 0.12Very Low, 0.12 – 0.19Low,
0.19 – 0.23 Moderate, 0.23 – 0.28High, 0.28 – 0.45Very High).

3.3 Reclasssficaiton of the selected criteria
Reclassification was applied to simplify or change the explanation of raster data by changing a single
value to a new value [11]. Each criteria source map was reclassified by their dominating suitability
Agriculture potential zone site selection. The classification their suitability such as Good, Very Good,
Moderate, Poor suitable. Station data converted into raster layers and then calculate in ArcGIS
software v10.8. Those criteria were classified as integer raster, represented by different site suitability
levels based on their threshold values [18]. Calculate the suitability levels of the agriculture potential
zone sites for their chosen weighted score. The suitability analysis requires all criterion maps in a
common standard unit. All criteria were placed on the same scale and same unit’s for calculating
the final site suitability map. In this methodological study, we applied a good, very good, moderate,
poor suitable site for Agriculture Potential site selection.

3.4 AHP-based weighted calculation
Analytical hierarchy process is the most acceptable multi-criteria decision-making technique [19].
This process is used for each criterion or sub-criteria to estimate a hierarchical structure by providing
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the weight value of each criterion or sub-criteria for the decision-making process [20]. In the
decision-making process, analytical methods were delivered strong structural stages for quantifying
the design criteria and elements in pairwise technique [21]. Using the pairwise comparison matrix,
the AHP process identifies the individual weighted score for each criterion and normalizes the
sum of the factors to unity [13], [22], [23]. AHP was used in this study to calculate weights score
for the reclassifed and established criteria, by developing a pairwise comparison matrix based on
Saaty [22]. The pairwise comparison matrix was calculated using 1–9 score [24], [25] (Table 2
and 3), where 9 indicates highly significant and indicates equal significance [22]. The comparison
matrix is the criterion that is mathematically delivered as:n=(n-1)/2 for n numbers of site selection
criteria in the pairwise comparison matrix [14], [22], [26]. After calculating the pairwise matrix,
weights are calculated using the Saaty method [22]. Analytical hierarchy process is estimated by the
consistency ratio (CR) which is measured by Eq. (1). This equation helps to identify the corrected
logical contradiction of the pairwise comparison matrix established based on experience or expert
judgement.

CR =
(
CI
RI

)
(1)

where CI indicates the consistency index and RI indicates random index.

CI =
(λmax – n)

(n – 1)
(2)

Equation (2) indicates the consistency index (CI) when λmax is the highest eigenvector of the
computed matrix and n denotes the number of criteria. Random index (RI) is the mean value of the
consistency index depending on the matrix order given by Saaty [22]. The RI value for the 9 criteria
is 1.45 (Table 4). The CR value is 0.10, and then the weight value of the AHP method may not
give the proper results. In this study calculated CR is 0.0801, which is under acceptable limits, and
calculated weighted values are usable for Agriculture potential site selection.

Table 2: Development the pair-wise Comparison Matrix.

Factor Development the pair-wise Comparison Matrix

Soil
Parameter

Drainage LULC Surface
Water

Slope Rainfall Geology Geomorphology NDVI

Soil
Parameter

1 2 3 2 1 3 3 5 3

Drainage 0.5 1 3 3 4 4 2 5 4
LULC 0.33 0.33 1 3 2 1 3 3 4
Surface
Water

0.5 0.33 0.33 1 2 3 3 3 4

Slope 1 0.25 0.5 0.5 1 2 3 4 1
Rainfall 0.33 0.25 1 0.33 0.5 1 1 1 3
Geology 0.33 0.5 0.33 0.5 1 1 1 2 1
Geomorphology 0.2 0.2 0.33 0.33 0.25 1 0.5 1 2
NDVI 0.33 0.25 0.25 0.17 0.25 0.33 1 0.5 1
Total 9.07 10.23 19.5 21.67 24 32.67 35 49 46
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Table 3: Computation of Criterion Weight.

Factor Computation of Criterion Weight

Soil
Parameter

Drainage LULC Surface
Water

Slope Rainfall Geology Geomo
rphology

NDVI
Criteria
Weight
(Rounded)

Soil
Parameter

0.11 0.2 0.15 0.09 0.04 0.09 0.09 0.1 0.07 26

Drainage 0.06 0.1 0.15 0.14 0.17 0.12 0.06 0.1 0.09 21
LULC 0.04 0.03 0.05 0.14 0.08 0.03 0.09 0.06 0.09 16
Surface
Water

0.06 0.03 0.02 0.05 0.08 0.09 0.09 0.06 0.09 11

Slope 0.11 0.02 0.03 0.02 0.04 0.06 0.09 0.08 0.02 9
Rainfall 0.04 0.02 0.05 0.02 0.02 0.03 0.03 0.02 0.07 7
Geology 0.04 0.05 0.02 0.02 0.04 0.03 0.03 0.04 0.02 5
Geomo
rphology

0.02 0.02 0.02 0.02 0.01 0.03 0.01 0.02 0.04 3

NDVI 0.04 0.02 0.01 0.01 0.01 0.01 0.03 0.01 0.02 2
TOTAL 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 50

Table 4: Random index for criteria.

No of Observation 1 2 3 4 5 6 7 8 9 10

RI 0 0 0.51 0.88 1.11 1.25 1.35 1.40 1.45 1.51

3.5 Weighted overlay analysis
The weighted overlay analysis is one of the suitable methods for the site selection of any kind of area
(Table 5 and 6). Analytic hierarchy process is used to identify the prominent factors using weighted
overlay analysis [27]. Thematic layers were combined in the GIS technique to apply the WOA [28].
In ArcGIS, weighted overlay method needs that all raster must be integer unit for suitable result.
The weighted overlay analysis tool measures the suitability index for a pixel by multiplying the site
suitability score and the weight for every pixel; the summation of the results yields a suitability map
using this formula shown in Eq. (3) [29]–[31].

s =
∑

wiXi (3)

where s is the total suitability score, wi is the weight of the selected site suitability factor i, and
Xi is the assigned criterion score of site suitability factor i.

4. Results and discussion
Agriculture potential zone is actually the measure of potential productivity per unit area at an instant
lime with specified management inputs which, for a given crop type and level of management, is
largely determined by the interaction climate, soil, and terrain. From the Landsat 8 OLI/TIRS data
of the year (2021) in this study the agriculture potential zone is shown in these study areas (Fig 5).

In the total geographical area of Jhargram District was classified by the several colour which
elaborate the poor to very good various classes. In this study green colour is identify very good
potential zone and yellow is identified good in nature and the orange and red colour identify moderate
and poor potential zone. In this study the potential zone which is very good that area is covered
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Table 5: Determination of Consistency ratio.

Factor STEP-1 STEP-2

Soil Parameter 1.057615 10.144 Estimation of Lambda 9.929711
Drainage 1.135818 10.426
LULC 0.696643 10.33 CI 0.1162
Surface Water 0.609834 9.8 CR 0.0801
Slope 0.514773 9.745
Rainfall 0.31708 9.723
Geology 0.321429 10.003
Geomorphology 0.205408 9.565
NDVI 0.17426 9.631

Figure 5: APZM of the Jhargram district.

111665.3 (ha) In the total Jhargram District and the percentage of area of this zone is 36.35%. Thus,
the good potential zone is covered 166032.5 hectare in the Jhargraandm District and this areas
percentage is 54.05%. Then the moderate area is 20857.2 hectare area and of this area’s percentage
is 6.79%. And the last categories area is covered at last 8628.021 hectare area and the percentage are
2.81% (Table 7).

Where the very good area is covered the total Jhargram District area is 111665.3 hectare here it is
seen that there climatic factors are ideal of this area and on this are the water supply is available by the
surface or ground water sources. In this area the soil quality is much ideal rather than other categorise
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Table 6: Weights of every criteria.

Sl. No. Criteria Weighted Influences
(%)

Sub-criteria Suitability Level

1 Soil
Parameter

26 0.26 Soil pH High/ Moderate/ Low

Soil Organic Carbon High/ Moderate/ Low
Soil Nitrogen High/ Moderate/ Low

2 Drainage
System

21 0.21 5 Very High

4 High suitable
3 Moderate
2 Low
1 Suitable

3 LULC 16 0.16 Water Body/ Sand/Agricultural Land Not Suitable
Flooded Vegetation/ Built-up area Suitable
Vegetation Low Suitable
Bare Land High Suitable

4 Surface Water 11 0.11 Seasonal/ Lost Seasonal High Suitable
Ephemeral Permanent Moderate Suitable
New Permanent Low Suitable
Permanent Suitable

5 Slope 9 0.09 0 - 3.4 High Suitable
3.4 - 8.6 Moderate Suitable
8.6 - 20.3 Low Suitable
20.3 - 87.7 Suitable

6 Rainfall 7 0.07 157 -162 Low Suitable
162 - 174 Moderate Suitable
174 - 179 High Suitable
179 - 185 Very High Suitable

7 Geology 5 0.05 Dalma Group Very High Suitable
Dhalbhum High Suitable
Kuilapal Granite Moderate Suitable
Singbhum Group Low Suitable
Aeolian Suitable

8 Geomorphology 3 0.03 Abandoned/Alluvial plain/
Dam and Reservoir/Pediment/Pediplain

Very High Suitable

Flood plain/ Chanel bar High Suitable
Lateritic plain, Upland/ Moderate Suitable
Cut of meander/
meander scar/ridge/valley fill

Low Suitable

Waterbody/point bar Suitable
9 NDVI 2 0.02 Very Low / Low Very High Suitable

Moderate High Suitable
High Low Suitable
Very High Not suitable
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of potential zone. The salinity of soil, moisture of soil is very much ideal in these places. This amount
was arrived through all the possible thematic outcomes irrespective of, but all such areas may not be
possible for conversion to Agriculture purposes. For example, areas that cannot be radically altered
are forest land and cultural land. The detailed study has covered the possibility of conjunctive use
of surface water in areas where actual irrigation and agriculture could be undertaken. Irrigation
is a way to supply water to soil for cropping and it is mandatory to distribute the water properly
towards the comparatively dry cropland area due to un-uniformed rainfall for growing perennial
crop. The study explored the possible use of GIS in the area of irrigation water management. In
our country, 83% of total water is used in agricultural irrigation sector. It will likely decrease by
10–20% by 2025 to fulfill the requirement of domestic and industrial needs. So, there should be a
proper management and utilization of water resource to produce the sufficient crop for food security.
The present study to decrease the rainwater during sum- mar season and rainy season surface runoff
increase the consumption of water to the soil to decrease the runoff water. To avoid the surface
runoff, the policy of planting maximum number of vegetation cover and checking dams to slow
down the surface runoff should be followed. Some related studies are also analysis the variation of
the different sector, mainly the potential zone identification is more essential for planning and future
food scarcity related problems analysis. Some previous studies are established different aspect of AHP
methods and applied different sector [30], [32]–[34].

Table 7: Percentile Suitable area of Agriculture Potential area.

SL No Suitability class Suitable area of Agriculture Potential area
Area in hectare(ha) Area of Percentage (%)

1 Very Good 111665.3 36.35
2 Good 166032.5 54.05
3 Moderate 20857.2 6.79
4 Poor 8628.021 2.81

The main problem of the region in laterite soils is the low fertility and water-holding capacity.
Therefore, maintaining the agriculture and Surface Water conservation of the people in this region
is very challenging. Different solutions can be made by conducting direct and in-depth field surveys.
It is described below-
• The forested abandoned and fallow land should be utilized and deep reservoirs should be

constructed on the forested and abandoned land.
• One method that can be used to retain water in those reservoirs permanently is to collect the

leaves of trees such as sal, palash, kendu etc. From the forest below the reservoir which falls during
winter without setting fire to the forest with the help of local people and collect those leaves one
foot below the reservoir. It should be spread wide, then the lining of that leaf should be slightly
filled with earth and stones. Then during the monsoon, those leaves will rot a lot and create humic
substances. As a result, the water in the reservoir will be prevented from seeping down and water
can be permanently stored in the reservoir and can also be supplied to the agriculture lands.
• After constructing the reservoir, the adjacent part of the reservoir cannot be kept open. The

tree cover must be increased on the banks of the water reservoir and different kinds of vegetables
must be cultivated on the banks of the water bodies, as a result of which the income of the local
people will also be maintained and the livelihood of the local people will be widened by cultivating
some fish in the water bodies.
• Since laterite soils have very low soil water availability, agriculture land in that region must be

cultivated with vegetables that can be grown with less water, such as pulses, soybeans, sesame, peas
etc.
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5. Limitataions and recommendation
This agricultural zone mapping is more essential for the planning and future food scarcity manage-
ment purpose, therefore scientists, researchers and planners needs more accurate and cost-effective
plan for APZM of earth’s surface. Some techniques are established for this area identification, while
AHP and MCDA methods are widely applied. The limitation of this study, soil and rainfall-related
data acquisition, perfect and spatial distributional datasets have more costly and time taking. LULC
classification is more essential therefore field validation of each classes is necessary, Landsat 8 is 30 me-
ter resolution, heterogenus areas are there, so high resolution satellite datasets is needed. Some future
planning for this area is groundwater potential zone, drought prone area identification, agricultural
area change, forest land change, and soil chemical parameter mesurement.

6. Conclusion
According to the intensive field study with data collection and helps of remote sensing techniques,
overall that research project helps to proper understanding of Potential Agriculture Zone identification
and side by side surface water resource management in JhangalMohal Geographical area. This study
focuses on how the scope of agricultural process in face of everyday human beings is in crisis and the
specific outline of surface with subsurface water crisis. This project is to continuous monitoring of
changing nature of groundwater level and place-to-place character in various season with the help
of Digital Weather Station and measuring instrument by the field work. Regular monitoring the
soil health with moisture level is another perspective of that project work. The prepare the sustain
guideline about surface water conservation and proper utilization of agricultural practices is vital
concluding aspect.

According to District Statistical Handbook report, Medinipur (1996-97) with LISS-IV multi-
spectral satellite data,2010 representing the only 2.71% is water body, 30.1% forest cover, 29 .86%
Agricultural paddy land and also 31. 58 % Agricultural fallow land. That is the sign of potential
perspectives of Agricultural development in that region. A few covers (2.71%) of water body are
the very determinate of continuous practices of Agricultural sectors. The study of land use pattern
and analyzing land use patterns of the year 1996-97 and 2010-11 of Jhargram Subdivision reveals
the fact that the net sown area has decreased to a very large extent in the study area. According to
the block level data the highest amount of decrease of net sown area is seen in Jamboni, Sankrail,
Nayagram blocks; moderate amount of decrease is seen at Gopiballavpur-I and Gopiballavpur-II;
small amount of decrease can be observed at Jhargram and Binpur-II. The decreasing net sown area
of Jamboni has been in tune with the increase of forest area in the block. Also, a large amount of
land has been under current fallow in case of Jamboni block. The decrease of net sown area and a
considerable amount of area under land other than agricultural uses indicates that cropping land is
getting reduced to make way to settled area, transport lines etc. in Sankrail. In case of Nayagram
the decreasing net sown area is directly related to increasing forest area in the block. Binpur-I is
the only block in Jhargram Subdivision which shows an increase in net sown area over the period
of fourteen years. Binpur-I has undergone a moderate reduction of forest area. Thus, although in
201011 the land use pattern is still inclined towards net sown area but the regional variations over a
period of fourteen years revels that the use of land as cropping activity is getting replaced either by
forest area or by fallow land or by non-agricultural activities. The drought proneness and lack of
proper irrigational facilities might have played a role in this departure. So that result concluding by
primarily selecting pocket area of Rain and Surface water conservation site and Sustain use of water,
secondly prepare the Agricultural potential Zone Mapping and suitable guide line about agricultural
sustainability with human development for lateritic fringe people of Jangal Mohal geographical area.
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