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During the winter season, it is as cold as other parts of north 
India and the rainy season of this district starts from May and 
ends after October. Among the 15 agro-climatic regions of the 
country, categorized/identified on the basis of homogeneity in 
agro- characteristics, Cachar falls in the Barak Valley zone. 
The soil of the district is clayey loam, alluvial and red alluvial. 
The soil is highly porous and therefore, lacks moisture 
retention capacity and is susceptible to erosion. The district 
has a total forest cover of 2225 sq.km area which is 58.77 
percent of its total geographical area as per the estimates of 
Forest Survey of India. The pH value and organic matter 
content is suitable for agricultural activity in maximum part of 
the district. 

3. AIM AND OBJECTIVES 

This work is aimed to identify the area suitable for agriculture 
in Cachar district and to propose a suitable agricultural land 
use plan for sustainable agriculture using GIS technique. 

The main objectives are- 

 To generate various thematic maps for different factors. 
 Optimize land for agricultural purpose based on 

topographical and climatic factors. 
 To identify the areas suitable for agriculture and to prepare 

integrated map of land suitability for sustainable 
agriculture. 

4. DATA SOURCE 

Data collection and the base map preparation are the primary 
and fundamental steps for this study. In our methodology, land 
suitability is evaluated by overlaying different types of theme 
based map in a GIS environment. In this present study the 
following data were used – 

 District planning map of Cachar prepared by National 
Atlas and Thematic Mapping Organization (NATMO) of 
scale 1:250,000 to extract boundary. 

 Thematic maps of soil, rainfall and slope of scale 1:1000, 
000 prepared by NATMO. 

 Present land use/land cover map from the site of Bhuvan. 
 Map of organic carbon (OC) content from Indian Institute 

of Soil Science. 

All these spatial datasets were prepared including all 
necessary geometric and thematic editing of the original 
datasets. 

5. METHODOLOGY 

ARCGIS software package was used for creation of digital 
database, data integration and analysis. All thematic maps 
were digitized in a continuous mode, in vector format, and 
then the digitized values were edited. The different polygons 
in thematic maps were labeled separately. Unique attributes 
were given for all the features of different thematic maps. 

Initially, each one of the polygons in the final thematic layer 
was visualized into one of the categories: (i) good, (ii) fair, 
(iii) moderate, (iv) poor and (v) not suitable- in terms of their 
importance with respect to land suitable for agriculture 
purposes. Then, suitable weights were assigned to each 
thematic layer after considering their characteristics. 
Knowledge based weight was assigned to each feature and 
they were integrated. The total weights of the final integrated 
polygons were derived as sums or products of the weights 
assigned to different layers, according to their suitability. The 
equation used in a GIS for the assessment of land suitability 
potential index (LSPI) for agricultural purpose- 

LSPI = 0.25 (LU)i=1-7 + 0.25 (ST)j=1-4 + 0.2 (RF)k=1-3 + 
0.15(SL)l=1-7 + 0.15(OC)m=1-2     (1) 

Where, LSPI is the numerical index of the land suitability, LU 
is the present land use (with classes 1-7), ST is the soil type 
(with classes 1-4), RF indicates the rainfall (with classes 1-3), 
SL indicates the slope (with classes 1-7) and OC is the organic 
matter content of soil (with classes 1-2). The superscripts i, j, 
k, l and m indicate subclasses based on importance in 
determining land suitability ( Bandyopadhyay et al. 2009). 

The next step is the integration of all thematic spatial layers 
using the above equation in GIS, based on assigned weight 
and score. The input parameters on land suitability are in 
descriptive form. To achieve effective conclusions through 
computation and other mathematical operations, the 
descriptive information has been converted into agricultural 
land suitability indexes. The influence of parameters on 
agricultural land suitability was sorted in the following order: 
land use, soil type, rainfall, slope and organic matter. After 
understanding their behavior with respect to agricultural land 
suitability, the different classes were given suitable scores on 
the scale of 0-10 according to their merit among other classes 
in the same thematic layer (see Table 1.). Classes with the 
score of 10 means it has the good influence on land suitability 
for agriculture, score with 0 means it has no influence. 

Finally the land suitable for agriculture in terms of 
productivity potential was generated. The methodology 
adopted in the present study is shown in Fig.2 with a flow a 
chart diagram. 

5.1 Land use/Land cover  

The land use refers “how land has been put to different uses”. 
Land cover refers to “natural vegetation and water bodies”. 
Land use/land cover pattern of the region gives a total scenario 
about the present land use status of the area and it will also 
help in land suitability analysis (Gopala Krishna GVT et al. 
2014). Land use of the study area is characterized by 
agricultural crop land, agricultural plantation land, wetlands, 
settlements, forest etc. From the land use point of view 
agricultural crop land areas are classified under the good 
category and agricultural plantation under the fair category. 
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