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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. 



Su
 

Ta

S
N

 

Ev
lan
bec
pur
20
sui

5.2

Th
All
Th
fin
of 
 

uitability Analy

able 1: Weights 
agri

Sl. 
No. 

Variabl

1 Land use  
(weight=0.

2 Soil Type 
(weight=0.

3 Rainfall 
(annual) 
(weight=0.

4 Slope (m
per km) 
(weight=0.

5 Organic m
(%) 
(weight=0.

ven though fore
nd, it has been 
cause these ar
rpose and trea
09). It is obvio
itable at all for 

2 Soil 

he study area 
luvial soils are

hese types of so
ne particles 
sand and grave

 

ysis for Agricul

Print ISSN:

and scores assi
icultural land s

les Cla

25) 
Agricultu
land 
Agricultu
plantatio
Grass 
scrublan
Forest 
Wetland
Settleme
River 

25) 
Younger
Red loam
Laterite 
Red sand

2) 

3200 mm
3200-40
4000 mm

meters 

15) 

Greater t
300-600 
150-300 
80-150 
20-80 
10-20 
Less than

matter 

15) 

Greater t
0.86-1.2

est falls under
purposefully c
reas are gener

ated as restricte
ous that river, s
r any type of ag

mostly consi
e suitable for m
oils are made o

of silt and 
el. So, younge

ltural Land bas

Journa
 2350-0077; O

igned to variabl
suitability mode

asses Sco
es

ural crop 10

ural 
on 

8 

and 
nd 

6 

2 
ds 0 
ent 0 

0 
r alluvial 10
my 8 

5 
dy 2 
m 10
00 mm 7 

m 5 
than 600 1 

2 
4 
6 
8 
9 

n 10 10
than 1.29 10
9 9 

r the good agri
ategorized und
rally not used
ed areas (Band
settlements and
gricultural activ

ists of young
most of the agr
of variety of ma

clay and la
r alluvial soil i

sed on GIS Tec

al of Basic and 
Online ISSN: 23

les and classes f
eling 

or
s 

Agricultur
land 

suitability
0 Good 

Fair 

Moderate 

Poor 
Not suitable
Not suitable
Not suitable

0 Good 
Moderate 
Poor 
Poor 

0 Good 
Fair 
Poor 
Not suitable
Not suitable
Poor 
Moderate 
Fair 
Good 

0 Good 
0 Good 

Fair 

icultural poten
der the poor cla
d for agricultu
dyopadhyay et 
d wetlands are 
vity. 

er alluvial so
ricultural activ
aterials, includ
arger partic
is rated under 

chnique

 

Applied Engin
350-0255; Vol

for 

al 

y 

ntial 
ass, 
ural 

al. 
not 

oils. 
ity. 

ding 
cles 
the 

good c
mostly 
uplands
porous, 
are rich
irrigatio
potatoe
Laterite
hot and
exchang
and org
soils in
and poo
purpose

5.3 Rai

The ag
dependi
by NA
Organis
areas o
experien
southern
in north
class ac

5.4 Slop

Topogra
terrain 
varies f
On the
classifie
suitable
land sui

5.5 Org

Soil or
matter, 
carbon 
to its ca
and a tr
Organic
plant a
decomp

neering Resear
lume 2, Numbe

ategory for ag
of sand and si

s, they are thin
light-colored.

h, deep, dark 
on, can produ
s etc, these 

es are soil type
d wet tropical a
geable bases, e
ganic matter, s
nclude nutrient 
or physical attr
e. 

infall 

gricultural act
ing on rainfall.
ATMO (Natio
sation), the di
on the basis 
nces average 
n part, 3200-40
hern region of 
ccording to thei

pe 

aphically, the 
constituting pl

from less than 
e basis of slo
ed into seven 
e scores and as
itable for agric

ganic matter 

rganic carbon, 
is extremely 
is one of the m

apacity to affec
rigger for nutr
c material in th
and animal m
posed under the

ch 
er 9; April-June

griculture. Re
ilt, and a small
n, poor and gra

But on the low
colored fertil

uce excellent 
have been a

es rich in iron 
areas. The soil
essential plant 
so it is catego
deficiencies, 

ributes, so it is

tivities of the
. According to 
onal Atlas 
istrict has bee

of annual r
annual rainf

000 mm in the
the district. S

ir suitability fo

district is ch
lains to steepl
10m to greater
pe variation, 
slope classes. 

ssigned a parti
culture. 

the major co
important in a

most important 
ct plant growth
rient availabili

he soil is essent
material, synth
e influence of t

e, 2015  

d loam soil i
ler amount of 
avelly, sandy, o
wer plains and 
le loam on w
crops like co

assigned to b
and aluminum
s are deficient
nutrients, pota

orized as poor
acidity, low w

s not suited for

e study area 
the thematic m
and Themati

en categorized 
rainfall. The 

fall of 3200 
e middle part an
cores are assig

or agriculture.

haracterized by
ly sloping hills
r than 600 m pe
the study are
All the classe

icular category

omponent of 
all soil proces
constituents of

h as both a sour
ity through mi
tially derived f
hesized by m
temperature, m

 

773 

is composed 
clay. On the 
or stony and 
valleys they 

which, under 
otton, wheat, 
e moderate. 

m, formed in 
t in available 
ash, nitrogen 
. Red sandy 

water storage 
r agricultural 

are mainly 
map prepared 
ic Mapping 

in 3 major 
study area 

mm in the 
nd 4000 mm 
gned to each 

y undulating 
s. The slope 
er kilometer. 
ea has been 
es are given 

y in terms of 

soil organic 
ses. Organic 
f the soil due 
rce of energy 
ineralization. 
from residual 

microbes and 
moisture and 



774

am
Ind
cat
(i) 
giv
ma
(B
con
agr

6. 

Af
usi
cat
Th
we

4

mbient soil con
dian Institute 
tegorized in tw
>0.75% (high

ves amount of 
atter content w
andyopadhyay
ntent indicate
riculture. 

Organic matte

RESULTS A

fter categorizat
ing GIS. The 
tegories on the

he polygons th
ere assigned un

Print ISSN:

nditions. Acco
of Soil Scien

wo major areas 
h) and (ii) 0.5 –
f organic carbo
we multiply this
yet al., 2009)
es the soil h

er (%) = organ

AND DISCUS

tion, all the th
composite lay

e basis of tota
hat have a tota
nder the good

Journa
 2350-0077; O

Fig. 2: Method

ording to the m
nce the study
in terms of org

– 0.75% (medi
on only, to esti
s by a conversi
. Amount of

health and its

ic carbon (%) x

SSION 

hematic layers
yer was then 
al score derive
al score rangin
d category for 

al of Basic and 
Online ISSN: 23

dology for gener

map prepared 
y area has be
ganic carbon, l
ium). As the m
imate the orga
ion factor of 1
f organic mat
s suitability 

x 1.72    (

s were integra
divided into f
ed from eqn. (
g from 8.2 to 
agricultural la

 

Applied Engin
350-0255; Vol

rating the land 

by 
een 
like 
map 
anic 
.72 
tter 
for 

2) 

ated 
five 
(1). 
10 

and 

use. Po
under f
agricult
5.30 an
category
polygon
land fo
agricult
shown i
shown 
the grap

Sl. 
No. 

 1 
2 F
3 M

neering Resear
lume 2, Numbe

suitability pote

olygons having
fair category. T
ture involves p
nd 6.99. The 
y have a tot
ns with 0 value
or agriculture
ture based lan
in Fig. 3. The 
in Table 2 and
phical represen

Table 2: Catego
pote

Agricultural L
Suitability Pot

Good 
Fair 
Moderate 

Sourav

ch 
er 9; April-June

ntial map. 

g value from 7
The moderate 
polygons that 

polygons th
tal score betw
es, falls under t
e. By using 
nd suitability m
category of th

d the pie chart
ntation of the sa

ory and coverag
ntial index in th

Land 
tential 

Area in

849
728
957

v Banik and A.K

e, 2015  

 

 

7 to 8.19 were
category land
have total sc

at come unde
ween 0.01 an
the category of
the above m

map was prep
e land suitabili
t below (see F
ame. 

ge of land suita
he district 

n Km2 Perc
To

.62 

.79 

.62 

K. Barbhuiya 
 

e categorized 
d suitable for 
ore between 
er the poor 

nd 5.29 and 
f not suitable 
method, the 
pared and is 
ity classes is 
ig. 4) shows 

ability  

centage to 
tal Area 
22.44 
19.25 
25.30 



Su
 

4 
5 
To

7. 

In 
lan
typ
dis
rat
cap

uitability Analy

Poor 
Not suitabl

otal 
 

Fig. 3

Fig. 4: Gra

CONCLUSI

this study GIS
nd suitability a
pes, rainfall, sl
stributions of c
ted accordingly
pability of the 

ysis for Agricul

Print ISSN:

le 

3: Agricultural 

aphical represen
suitability in

IONS 

S technique w
areas for Cach
lope, land use
crop yield pote
y. The map pr
land to suppor

ltural Land bas

Journa
 2350-0077; O

1005.88 
244.09 
3,786 

land suitability

ntation of agricu
n the district. 

was used to ide
har district. Th
e and organic 
ential have bee
ovides spatial 
rt agriculture. 

sed on GIS Tec

al of Basic and 
Online ISSN: 23

26.57 
6.44 
100 

 

y map 

ultural land  

entify agricultu
he impact of s
matter on spa
en quantified a
representation
From the study

chnique

 

Applied Engin
350-0255; Vol

 

ural 
soil 

atial 
and 
n of 
y it 

is found
modera

REFER

[1] Feiz
Tab
GIS
56, 

[2] Kur
syst
in t
Vol

[3] Red
use
Inte
Vol

[4] Hal
usin
Geo

[5] Kal
suit
200

[6] Boc
bas
plan
211

[7] GV
of 
Inte
Tec

[8] Ban
“As
rem
of R
895

neering Resear
lume 2, Numbe

d that more tha
ate to good suit

RENCES 

zizadeh B. and
briz County, Iran
S”, Journal of En
No. 1, January 2

ria D, Ngari D, 
tems (GIS) to de
the Tana delta”, 
l. 4(9), Septemb
ddy Yekola D, Y
 planning using
ernational Journ
l. 4 No.05 May 2
lder J.C “Land s
ng remote sens
ology; Vol. 5, N
logirou S “Expe
tability evaluatio
02, pp.89–112. 
cco, Mendoza M
sed regional geo
nning in develop

1–219. 
VT G.K, and Reg

a River Basin
ernational Jou
chnology ,Vol. 1,
ndyopadhyay S,
ssessment of lan

mote sensing and
Remote Sensing
5. 

ch 
er 9; April-June

an 60 % area o
able areas. 

Blaschke T. “
n: a multi-criter
nvironmental Pla
2013, 1–23. 
Waithaka E. “U

etermine land su
Journal of Geog
er, 2011 pp. 525

Yarrakula K, Pra
g geographical 
nal of Engineeri
2012, pp 2167-2
suitability asses
sing and GIS”, 

No. 3; july 2013, 
ert systems and
on”, Comput., E

M, Velazquez A,
omorphological m
ping countries” 

gil R “Agricultu
n Area using R
urnal of Geo
, No. 1, 2014, pp
 Jaiswal R.K, H

nd suitability pot
d GIS based app
g, Vol. 30, No. 4

e, 2015  

of the district is

“Land suitability
ria evaluation ap
anning and Man

Using geographi
uitability for rice 
graphy and Regi
5-532. 
asad K.L and M
information sys

ing Science and
2174. 
sment for crop 

Journal of Ge
pp. 65-74. 

d GIS: an applic
Environ. and U

, “Remote sens
mapping—a too
Geomorphology

ural Land Suitab
Remote Sensing
ospatial Engin
p. 37- 42. 
Hegde V.S and 
tentials for agric
proach”, Interna
4, 20 February 2

775 

s lying under 

y analysis for 
pproach using 
agement, Vol. 

ic information 
 crop growing 
ional Planning 

adhu T “Land 
stems (GIS)”, 
d Technology, 

cultivation by 
eography and 

cation of land 
Urban Systems 

sing and GIS-
ol for land use 
y 39,2001 ,pp. 

bility Analysis 
g and GIS”, 
neering and 

Jayaraman V 
culture using a 
ational Journal 
009, pp. 879–


