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Abstract

The Goalpara dirtri(t ir situdted i the vestern part of Assan. As a result of tlrc
increasinS populatioi pressure large scale deforettartion has been obscmetl in the
district sitrce 1970's ( Ahned ond Das, 1998). l4ork was undertaken vith a vie\| to
elucitlate the effects of such large-scale deforestation 01 various parameters of
the environment in this North-ea.ttem part of India. The present y,ork i,as col-
cenred v'ith the pattent of rainfall tntl number oJ rain\da.|j for the fite decades
( 1952-2000). During these fve decatles the rainfitll dnd nunlber ratry days showed
a decreasitlg a d dr()ught da,'s an increasing trerul-

Introduction

Deforestation increases atmospheric CO2
and other trace gases, possibly affectin_e cli-
mate, because the absorption of carbon is
higher in forests than in the agricultural
lands, which replace them (Dixon et al.
1994; Fearnside 1996;Gash & Shuttleworth
l99l;Houghton i99l; Houghton & Skole
1990; Houghton et al. l99l: Keller et al-
l99l;Woodwell et al. 1983). Global esti-
mates oftroplical deforestation vary widely
and ranges from 50,000 to 17,000 kmr y - i
(Grainer 1996; Houghton l99l; Mayer's
1991, 1992). Recent FAO tropical defores-
tation estimates fot 1990-1995 cite I,16,756
kmz y - I globally, with 47,000 km'] y - 1

attributed to tropical South America, the ma-
jority of that in Brazil.

In this context, it may be noted that in
large areas of developing countries similar
trend of destruction of prime forests is

observed. It has lead to disturbances of the
raintall pattern, (Postel and Heise 1990;
Lloyd 1913t Meher-Homji l99l:
Ranganathan l94qt. reported a decrease in
the rainfall due ro large-scale delorestation.
Meher-Homji (1991) had brought out the
link between deforestation and declining
tendency of precipitation for 28 stations of
westem Karnataka and one at Manner. in
Kerala. the trend of rainfall and number of
rainy days has been assessed tbr 20 years

by moving average. A fairly good agreement
was observed between the deforested area
and the number of rainy days showing a

declining trend. Dr. Volker (1983) published
interesting data pertaining to Ootacamund
and the neighbouring areas of the Nilgiri
Hillsl he considered the number of rainy
days increased with the increase of forest
covers. lt seems that between 1972-75 and
1993-94, Assam has lost 3, 142 km2 ofdense
forest (with 407c crown cover). The percent-



age of dense tbrest came down from 23.8o/o

in 1972-15 to 19.87c in 1993-94 (assessment

year 1991 , National Remote Sensing
Agency: GOl, 1997).

The Study area Goalpara is situated be-

tween latitude 25" 281 to 26" l5i N and lon-
gitude 89" 421 to 9U 15/ E and lies 45 m
above the sea level. The area forms roughly
a square in shape. To the south of Goalpara
district are the Garo Hills located in the

western part of Meghalaya; an extensively
dissected tract with an area of 8164 km: and

average elevation of less than 600 meters.

The mean monthly temperature of the
coolest month January is only 11.87'C and

mean monthly maximum temperature in the

hottest month of June is 31.70'C. Moist and

dry decidous forests cover the plain and hilly
tracts. The population has rapidly increased
over the last three decades. Possible reasons

for delbrestation are attributed rc this in-
creased population in the district mainly due

to immigration and infiltratron from the
present Bangladesh and Nepal. Besides,
large numbers of people entered the district
from other parts of India (Taher and Ahmed
2001). The economic activity ofthese people

is mainly old-age agricultural practices. In
1807, Hamilton had reported that there was

luxuriant sal (Shorea robasta) forest in the

district ofGoalpara. But since 1970's the fol-
lowing reserved forest have been totally
destroyed by the inhabitants abott l3.21a
of reserved forest; 6144 ha. in Habraghat
forest (present Krishnai area). 20.18 ha. in
Damra sal forest, 6912 ha. in Nibari
(Meshelkhowa) forest, 15,910 ha. Meshpara
forest (Lakhipur) and 6.553.60 ha. in
Kalyanpur sal forest near Goalpara town,
total 37.568 ha. (recorded forest data). At
present in Goalparr lhe foresl corer is

28,241 ha. (9.91Ea) of the total area of the

district (Assam Science Technology and

Environment Council. March, 1990).

In view of the above evidence. the
present work was undertaken to elucidate
the eft'ects of deforestation on the rainfall
pattern and rainy days of the district of
Goalpara. Assam.

Materials and Methods

The data 1br anaiysis of the rainfall of the

district had been collected from old govern-
ment record from the Department of Public
Health, Agriculture, Sericulture, Central
Water Commission, Govt. of India, Goalpara

and Department of Meteorology, Govt. of
India, Barjhar near Guwahati, Assam.

Results and Discussion

The analysis of average rainfall data for the
period of 1952 to 2001 (Table: I & 2.

Fig. 1). The year wise average rainfall data
were analysed (1952 to 2001)and showed a

number ofpeaks with a general trend show-
ing a peak (maximum annual rainfall) in
each decade.

(i) For the decade of 1952 to l96l the av-
erage annual rainfall showed a gradual
rise from initial value of 101.52 mm in
1952 to a maximum of 214.67 mm in
1960. which fell to 160.06mmin 1961.

(ii) For the decade 1962 to 1971 the annual

rainfall for the period fiom 1962 showed

a rising trend to 196,1 reaching a value
of 285 mm annual rainfall. The rainfall
in 196,1 was highest for this decade
(1962-l9l l), which was followed by a

comparatively rapid fall until 1969,

when the rainfall was 131.39 mm. There
was a small rise in 1970 with 211.84
mm rainfall.
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Tablc I Total annual monthll average rainfall from 1952 to 2001 (Ref. Indian Meteorological Depart-
ment, Barjhar, Gu\yahati, Department of Public Health, Sericulture, Agriculture and Central Water
Commission (CWC), Goalpara, Assanr).

Total mon(htI
Annual rainfall (mn)

Total nx)nthll
lrmual rBinfall (mm)

Total monthlJ
Annnal rainfall (mm)

1952

1953

195.1

t955
1956

t95',7

1958

t959
1960
l96l
l96l
1963

196-1

1965

t966
1967

I96IJ

I01.52
80 0i
90.50
71_t)
98.16

t6.1.03
199.O1

10.1.09
)t4 6',7

t60.00
lt{t.t0
176.95
185.12
209.15
228 38
178.05
?(n.l?

lq69
lq70
t9'7 t
r97l
l97l
l97l
t975
t9l6
t977
1978
1919
t9ll0
198I
l98l
l9ttl
19E.1

1985

l:ll.:r9
2l Lll.l
I 1N l,l
195.58

l-ll.5l
ll5.5l
171.65
:63.9_3

128 .1:

t60.05
1',10.2',7

191..15

182. t9
208.9I
l-18.9i
111.61

L9IJ6

1987
1988

1989

t990
lggl
I992
l99i

1995

1996
t991
t996
I999
:000
?001

166.95

l0lr 99
:l7.ll
169.-',r6

2t9.57
ll2.ll
I82,9I
205.13
i:1.29
2lll.08
]]8. t6
t35 I6
I59..11
r77.00
165.00
156.l6

Table 2 Monthwise total number ofannuat rainy and drought days from 1952 to 2001 (Ref. Indian
Meleorological Department, Departm€nt ofPublic Health, Sericulture, Agriculture and Central Water
Commission, Goalpara, Assam)

Year YearTolrl annual
rain] days

Total annual
dmwht days

To(al annual
rainy days

Total annual
dmught datvs

1952
1953
195,1

1955

1956
195',7

t95E
i959
1960
l96l
1961
1963
1964
1965
1966
tq6/
I968
1969
1970
t9'71
1912
1973
t971
1975

1916

t6l
l6s
l5i
r5l
133

122
137
148
l2ll
t42
l0-s
l15
t46
175

l
156
t40
115

127

t39
169
150
r00
97

204
196
2t4
212
232
2:13

218
218

237
223
260
210
219
190

251
209
225
251)

211
218
216
t96
2 t5
265
268

1917
197t3

t919
191i0

t98l
1982

r983
l9u,{
1985
1986
1987
I988
1989
1990
1991

i992
1993
199,1

1995
1996
199?

1998
1999
:000
2001

100
105

83
88
IJ8

llt
t 0,t
108
100

90
108

I07
91

l2l
7

89
91

8,1

91
88
u7
14

91
82

97

265
260
282
271
2',71

251
?6r
25',7

265
275
275
258
214
244
218
2'76

268

211
277
278
29t

283
268
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(iii)The next decade from 1972 to l98l
showed the maximum annualrainfall in
1971 (325.30 mm) foliowed by rapid
fall to 173.65 mm in 1975, fbllowed by
a peak in 1976 (263.93 mm). In 1977

the total annual rainfall was lower
( 128.42 mm). followed by a smaller
peak in 1980 (191.45 mm). In the sub-

sequent years there was a trend of lower
rainfall with a minimum of 72.87 mm
in 1981.

(iv) In the decade 1982 to l99l the average
rainfall data from 1982 to 1991 three
prominent peaks of rising average an-

nual rainfall were noted in 1984 (238.93

mm), 1988 (237.34 mm) and 1990
(239.57 mm). The peak in 198,1was fol-
lowed by a sharp drop in 1985 (117.67

mm), a small rise to 161.00 mm in 1986,

a low of 108.00 mm in 1987. The next
peak in 1990 (239.57 mm) was followed
by a fall in the average value of (212.33

mm) in 1991 , The decade fiom 1992 to

2001 showed a gradual fall in values
from 182.91 mm in 1992 to 205.13 mm
in 1993, a rapid fall to 12,1.29 mm in
1994. This was again followed by a

small rise of peak in 1995 (218.08 mm).
The peak of 1995 was tbllowed by a
sharp drop in 1996 ( 138.16 mm) and in
1997 (135.16 mm), a small rise to
159.41 mm in 1998 and 177.00 mm in
1999. The next peak in 200 (165.00 mm)
was followed by fall in the average value

of 156.16 mm in 2001.

For the tirst decade the trend was a smooth
rise in annual rainfall but subsequent de-

cades showed a highly fluctuating total an-

nual raintall. The lowest and median value
in the different decades showed highly vary-
ing values (Fig. I ). The analysis showed that

from 1972 to l99l the rainfall was gradu-
ally decreasing.

A general conclusion might be drawn
that the analysis of rainfall data though
showing significant fluctuations from year

to year reflect a lowering trend in the total
annual rainfall, specially from l98l to 2001.

Annual rainfall data for the decades from
1952 to 2001 showed the highest peaks of
285.12 mm to 325.5 I mm in the second and

third decade i.e. 1964 and 1974. For the first
decade the trend was a smoo(h increase in
the average annual raintall, the but subse-
quent decade showed highly varying values.

This is probably due to the fact that highest
deforestation occurred during the period of
1981 to 2001 in the four ranges namely
Rangjuli, Krishnai, Lakhipur and Goalpara
under Goalpara forest division, Assam and

same trend of decline of forest in the dis-
trict of Kamrup and East - West Garo Hills
of Meghalaya.

The total number of rainy days and non
rainy days (drought days) for the five de-

cades (from 1952 to 2001) are shown in
Table 3 & ,1, Fig. 3 & 4. The total number of
rainy days analysed in terms of decades
showed a number of peaks with a general
trend showing a peak (i.e. maximum annual
rainfall and rainy days in each decade).

(I) For the decade 1952 to 1961 the to-
tal number of rainy days showed a gradu-

ally decreasing trend from the initial value
of 16l days in 1952, to 122 days in 1957.
There was slight rise in the number ofrainy
days (169) days in 1953. For the decade
1962 to 197l,rherotal number ofrainy days
from 1962 onward showed a rising trend to
1965 reaching a value of i75 total rainy
days, this total value was the highest for this
decade ( 1962 to 1971), which was fbllowed
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Fig. I Monthly total rainy and droughts days, 1952 to 2001 (Station Goalpara)
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by a comparatively rapid fall in 1966 (lll
days). The next decade from 1972 to l98l
showed that a maximum total number of
rainy days of 169 in 1973, followed by rapid
fall in the trend of total number of rainy days
(83 days in 1979). this fall was again fol-
lowed by a subsequent rising trend reach-

ing a small peak in 1980 to 1981 (88 days).

In the decade from 1982 to l99l there were
three prominent peaks in the number of to-
tal rainy days in 1982 (l l1 days.;, in t990
(l2l days) and in l99l (ll7days).Thepeak
in 1982 was followed by a sharp drop in
1986 (90 days) a small rise to 108 days in
1987 and 107 days in 1988 but a low of9l
days in 1989. For the decade 1992 to 2001

there were three prominent peaks in the to-
tal number of rainy days in 1993 (97 days),
in 1995 and 1999 (94 days) and in 2001 (97

days). The peak of 1993 was lbllowed by a
fall to 84 days in 199.1: a small rise to 94
days in 1995, low in 1996 and (87 days) in
1997 was followed by a sharp drop in 1998
(74 days).

The average total number of rainy days

for the five decades from 1952 to 2001

showed that: 1l ) The average annual rainy
days showed the highest peak of 175-169
days in the second and third decades, i.e.,
1965 and 1973. (2) For the first decade the
average annual rainy days showed a gradual
tali but the sutrsequent two decades sho\r,ed

a high fluctuation in the number of rainy
days. (3) The lowest and the medium val-
ues in the different decades were highly
varying. (4) Rainy days were declining from
1952 to 2001, in 1952 lolal rainy days were
l6l, but in 2001 the total rainy days were

97 days only.

The total number of non-rainy days or
drought days (Fig. 2) for the five decades

from l95l to 2001 shoued lhe same varia-

tions as in the number of rainy days, show-
ing, instead of an overall downward trend
as in the case of lhe number of rainy days,

there was an upward trend in the case of
drought days (Fig. 3).
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Fig. 3 Decade wise percentage of rainy and drought days 1952 to 2001

(Station GoalPara)
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Table 3 Decade wise percentage (76) ofrainy and drought days from 1952 to 20Ol (Ref. Indian Meteo-

rological Department. Department ofPublic Health, Sericulture, Agricultuie and C€ntral Water
Commission, Goalpara, Assam)

Year Percentage of rainy days Pen:entage of drc[ght days

1952 - l96l
t962 - 191 I
t972 - 1981

1982 l99l
1992 - 2001

39.54
36.38
30.50
28.95
24.27

60.46
63.60
69.50
7 t.o5
7 5.',7 3

In case of annual rainy days, the first
decade showed a gradual tall, but subse-

quently two decades showed a high fluctua-
tion ofthe total numberofannual rainy days.

The lowest and the medium value in the

diflerent decrdes showed highly vurying
values from the year 1973 onward, the gen-

eral trend was a decline in the number of
rainy days.

From experimental evidences (Clarke

1992) it was shown that tropical deforesta-

lion have impacls on the evaporation. an

increase in surface air temperature by about
3" Celcius on reduction of cloud cover.
Molchanov (1960) takes a note of the con-
densation of water vapour during rains, for-
est increased the amount of precipitation,
and such increase might reach 107o. Accord-
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ing to Gupta ( 1978) the rainfall was the main
source of water supply and change in the

system through deforestation and other hu-

man influences affect the annual rainfall, its
seasonal distribution and intensity, thus

making perceptible changes in water infil-
tration rates of soils.

Walsh, Hulone and Campbell (1988),

showed that the rainfall decline in semi-arid
Sudan since 1965 has continued and inten-
sified in the 1980's with 1984, the driest year
on record - and all annual rainfall from 1960

to 1987 were well below the lon-s term mean.

The model of hydrological impact of rain-
fall decline must take into account, local,
physical and human conditions impact ol a

range of rainfall parameters and ditferent
types ofhuman responses to drought. Sarma
(1976) attributed a slight decline in the
amount of rainfall to large-scale deforesta-
tion at Dibrugarh, Assam.

In Ootacamund and the neighbouring
area of the Nilgiri Hills, which was devoid
of trees before 1970, the number of rainy
days were 374, during the 4 years period

from 1970- 1974, when there were no trees.

this increased to 416. during the 4 years of
wooded period of 1986-1990 (Dabral 1983).

Further updated data suggested that the
number of rainy days increase with the in-
crease in forest cover (Ranganathan 1949).

Walter (Huges, 1949) in Mauritius has

shown that the decline in forest area from
251c to 5Vo, brought a reduction in the an-

nual rainfall by 47c and also that it reduced

the number of rainy days.

ll may be noted thct the decline in rain-
fall south of Brahmaputra namely Kamrup,
Garo Hills and Goalpara is likely due to bi-
otic disturbance of fbrest. The analysis of
rainy days showing a significant Iluctuations

from year to year indicates a decline in the

overall number of rainy days for the penod
studied. Consequently the annual drought
days were gradually increasing in the dif-
ferent decades from 1952 to 2001. It is ob-
served that in neighbouring stations in Wil-
liam nagar (East Garo Hills) and Tura (West

Garo Hills). Meghalaya, showed a fluctuat-
ing trend in rainfall pattern too.
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