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CHAPTER -III

MATERIALS . AN D METHODS

3.1. SHORT PROFILE OF COOCH BEHAR DISTRICT

Cooch Behar is a district which is situated at the north
egastern fringe of Jalpaiguri division in the sfate of West EREangal.
In shaps it forms an irregula% triangle _having an  area c?_ 3404
s5q.4.M. and is bhounded by Jalpaiguri ‘district in the north and
west, in the sast partially by Geoalpara district of’vﬁasam and
partly by Rangpore district of Bangladesh and the south is entirely
bounded by Bangladesh. One of the striking features of
Indo—Bangladesh bordar is the Fresence of innumerable
"CHHITMAHAL"s spread throughoul the border line.

The district lies betwéen the parallels 2" 50% 40" and
75° 32°* 20" Morth latitudes and is bounded on the esast and west by
8%° a7+ 40" and 85" sS4+ 35v East longitudes.

The diatri;t ﬁ? Cooch Behar geographically forms a part
of Himalayan-Terai of HWesi Bengal. The district belongs 1o the
Terai'agro—climatic zone of West Bengal. This district also
beiongs o Lthe Metlesorological sub-division of Sub-Himalyan Hest
Bengal. It is also situsated in the high almospheric pressure  zZone.
The atmospheric pressure is 1000 millibar.

The climatle gf Lhis district is basically per—humid in
ﬁature with- distinctive characteristics of highﬂ rainfall,high

relative humidity and low itemperalture. Aboul three—{fourth of ‘the
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total annual rain fall is received during the south western
monsoon {(June to Seplamber). The first intermonsoon period (March
o May) and the second intermonsoon period (October to November}
héve a relatively low intensity of rainfall. -

The nﬁmher af rainy days arse récarded highest in the
months of June & July. The number of rainy days aften crossed
fweniy days in tﬁe months of June and July followed by 15 tao 20
days in August and Seplember. Bul in the months of April,May ‘and

Octoher it varied in mainiaining a central tilendency towards 10

days in, & month. During the season, minimum and maximum
. - < O

temperatures recorded are in the range 5 C to 32 C .. The

temperature reached 1The maximum in August and @ tLhe lowest

temperature is recerded in the month of Jandary. During the rainy
season, the relative humidity apﬁeara arpund 0% in this district.
In winler season it ranges from &0 teo . 75 percent. The overall
climate of Cooch Behar is damp and ngt 50 hot. The normal annual
rainfall of this districl is 3292 millimetefs.'

The district is & nel-work of rivers and small streams,
beds of which haue formed The soil of Cooch Behar. The principal
rivérs are Lhe Te;sta,Tcrsha,Jaldhaka,Kaljaﬁi,Eaidak, and Manssi
etc. ; The majority of these rivers lake rise in the Himalayas.
» After passing lhrough Duars these rivers enler this dislrict from
the %ar;hern part and flow intd Bangladesh on their way 1o join
the Brahmapulra.

The nei cropped area is aboutl 7S5 percent. of the 1lotal

area of this district. The main crop of this districlt during
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Hharif season is Winler Ricefi.e. 8man paddyl). & 1lititle over 47
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cent of gross cropped area is shared by Winter Rice {Aman?

this district. The aman paddy is basically rain fad crop  here
. . - 4 - -

bhecause only 0% of cullivaisd land are under irvrigalion scheme.
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Bul Lhe most of facility of irvrigation concerned is in  th
crop and Lo some exient in ths pre—Hharif corp.
The majority of the people of Cooch Behar depsnd on
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agriculiure and it ¥ principal source of livelihosod.

3.2. The nature of Data used @

It is pointed oul sarlier thal The Cooch Behar disirict
hias been selscted for the study. The crucial wvariables used in
this study are rainfall and yield of winter rice. On iths whole the

follow =
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categorises of dala requirad are a

3.2.1. Rainfall (Monthly) =

Thare are more than seven rain gauge sialions in Cooch
Behar district where rainfall is recorded. However thersz are

glarities in the mainlenance of propsr records.
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The toial precipitaltion is nol uniform tThroughoult this

district. It is the highest in th

m

norihern part and as one
proceeds soulh wards il decreases.

The northern part of this district has an  annual
precipiiation rale more than the normal rainfall (23272 mm);, while
the southern parlt of this districi has 1lsss Lthan normal rainfazall.

Therefore,on the assumplion thal the rzainfall 2t the center of
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the norithern part is highly correlatsd with that at other centers




of this part and as the same assumpiion holds for 1the soulhern

ons Tor
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part of the districli,we have chosen lwo rain gaugs stat

which proper informalion is available. The chosen fwo rain gauge

i

ons are Cooch Behar and Dinhata. The wmonthly rainfzall datla
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are collected from published ohservations from sources and some of
them are collected from the rain gauge stalions.

The monthly rainfall data of Lthe lwo siations havse been
.collected far the perigd from 1901 itg 1988. The datz consist of
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monthly sum. During compilation of monihly dala some difficull
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have heen faced dus 1o missing records Ffrom the stations.
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However,the diff g5 in filling up the missing data for some

L.

months;have bszen overcome by considering monithly normals of tLhe

stations or by using ths respscltive long term monithly mean wvaluses
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for the stalion. Melesrologically more significant annua

are devived from the monthly sums of rainfall of the r
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stalicns.

3.2.2. DAILY RAINFALL

Daily rainfall data for the Cooch Beshar station have been
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collected from the HMelesrological, Cent i Bshar. The daily
rainfall data of Cooch Behar are available for the period from
1971 Lo 1R88.

In this contexti,if is noitsd thal the daily rainfall data

iy
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or Dinhaia cannol be available for long period. This discrespancy

imposed some limitations Io the study.
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3.2.3. Estimated Rice yield :

Aman paddy Eingulérly‘accaunts for about 70 of tolal
Fite area of this districtl. Ii is grown extensively as a rain fed
Crop. The-winter paddy,too,is preﬁuminated by local wvaristies. A
litile over Bd percent of Iolal &area under winier paddy is
occupied by local varielies. |

The climatic factor, particularly rain{all, is used to
estimate the yield of winter rica. Hihter rice yield data in
Hg/hectare have been collected for the period, 1972 tb 1288 from
the recnrd‘published by the Govi. of West Bengal.

"The rice yield daia consist - for iLhe dist}ict of - Cooch
Behar. The yiesld a¥~winter rice ﬂas‘.beén included as dependent

variable in the study for crop—weather relétinnship.

2.2. . SOURCES OF DATA'

The monthly sums of rainfali data faor the raingauge
stations at Ccnch'BEhar and Dinhata are coliscted from India
Meteorological Deparimenl by some published records and from its
lacal Heteoraimgical center. Some relsvant rain?ail‘data have besn
cullezted-fram the raiﬁgauge staiian at Ceniral Tobacco /Eesearch
-Institute, Dinhata,ICEoch Behar.

The yield estimates of winte} rice for Tthe Cooch Behar
district have‘been collected from "Statistical Abstract® published
by ihe\DEpartment of Applied Economics and Statistics, Govt. of
West Bengal and estimales of area and production of principal

crops in West Bengal pubklished by Socio—Economic and Evaluation
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Brénch, Govit.of HWesi Bengal.

Some relevant observalions have bhesn collectisd from  the

e

"Hey Statistics" publishad by the District Statistical

ad Eronomics and statistics, Government of

hds

officer.Bureau of fppl
West Bengal, Cooch Behar.
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Somg staltistics regarding %the physical features of ik
district have been collecisd from "Agriculilure ‘in Moritharn
Districis of Wesi Bengal-Profile and Prospecis" published by MNMorth
Eengél campus,Bidhan Chandra krishi Viswavidyalava, Cooch Eshar,

Mesi Bengal.

b O O ' METHODOLDOGY USED

The statistical melthod is basad 6n the analysis of real
data. A& particular techniqﬁe is more clearly understond when il is
presented in numerical as well as mathematical term.

The basic statisitical theory and msthods are freely

followed from time Tte time throughout the situdy. Theses are

mean,standard deviation and wvariance.mean deviaticn etc.. The

[

graphical analysis s alsg employed To familiarize with the

mathematical concepis.
The tftwo basic discrets distributions i.e.,negative

binomial and Markov—dependent Geomelric model,ithe most common kind

of discreie wvariahles,are consid
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ed for probability model. The
geomelric probabilily mpdel arising from the Markavian
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probabilities are considersd te fit the distribution for 1

varying variable. The variables are freguency varizshles and the
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use ¥ this model have some 2 "“prior" justificalion in  fterms of
modeling of rare evenls occurring over periods of Time.

The slo

1

hastlic process has been smployed by ultilizing the
Markovian properiy. The lransition probabililies conslitutle ihe
Markovian mpodel. Hsre we confine fo the hcmageneaus.chain sysiem.
We have slso considered the unit-siep transiftion wilh ifwo—-stale and

five—-state Markov chains. The eniropy defined by Shannon has been

Bds

used To measuré the uncertainiy of the fTransition prgbabilities
and to test the Markovian dependence of daily rainfall.

To measure the oscillaiory :har:cter\ in the -historic
time series of rainfall,that is.io ssarch for hiddsen periodicities
within the instrumenial time frame,zpecliral analysis is used ta

rhythm. Tha aulocovariance, auolocorrelation are
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recog
also uitilized Lo sei up Lthe speclral analysis with its initial
paramelers wilh the help of Bowx—Jenkin®s method.

The multiple regression analysis iz  also applisd in

this study whenever this is found Lo be meaningful,particularly,lo
Estab;ish the empirical crop-wealher relationship in the district
of Céﬂth Behar.

The maximum Iikglinaad method, least sgquares melhod and
the meihod of momsnls are adopied Lo aiﬁ at the evaluaslion of the
unknown basic paramelsrs of ithe populations from the infarmation

of sampls or realization under study.
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Te establish the relailionship belwesn the dist

b

of population and the distribution of sample realization

statistlice ;the sampling theory are employved 1to measure the




reliabhility of statistics. The basic sampling theory is concerned
here mainly wilh the four sampling distributions.

These distvributions are @

I

i} Standard Mormal distribuition.
ii) Student’s t-distribution.

iii} Snedecor®s F—distrihutiﬂn,anﬁ
iv} Chi-Square distribuition

with i1®s limiling forms 3lso.

These are the distributions af corresponding
statistics,e.i. the =z,1,F and ¥ statisﬁica. These siatistics are
applisd whenever Lthese ares reguired and mesaningful.

Besides Lthess 1lssis:; we have employed some athe

tests likse Geary Lest and Durbin-Walson test etc.
The statistical tables of the sampls distyibution and
the statistical tahles for Gesary test - have been usad

comprehensively to gel Lhe Lheareticzal values of the relevant Lest

For i1he analysis of  Chaplter WII, we have usad the

stat
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sticzl sefiware program of BMDP and ths statistical procedurs
hav been. explained duly,C88C, Indian Statistical Instifute
prévide5 the BSilztisticsal Compﬁtér program far appropriala
analysis.

In Chapier VYI1III,we have ussd the statistical program of

the Micro—Datls processor,Personal Computlar (PC-FA-11) of
M.B.Campus,Bidhan Chandra HKrishi Viswavidyalaya,Cooch Beshar.




