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Introduction

In literature both positive and uegatiye
evidence is preseuted as to the repercussion
of forest clearance on the rainfall. Blanford
(1888), Charney et al. 11977), Fox (1979),

Garratt (1978), Green and Minkowski (1977),

Kaulin (1962), Legris and Blasco {1969),
Noirfalise (1965), Padmavati (1976), Ribben-
trop (Cf. Blanford, I. c.;, Sarhmah (1976),
Schnell (1975), Shubert (1937) and Warren
(1974) have brought to light one aspect or
the other of the effect of vegr'tation on preci-
pitation. Contrary cases are also reported.

For example, Wadia (1955) pointed out that
the forests in the Chinese Turkistan are not
attracting rainfall but are dying out them-

selves due to the trend of augmenting

aridity of the region. Feldman 11959) too
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bcgirrning 1906, (5-6) comparison of below avcrage and 20 per ceot, dcficit .vears during
1966-75 with preceding decennial periodr. Thus in all tryclve criteria are considcrcd, rix
of rainfall and six cf rainy days. Delorestetionwithin an arel of lti Kms arouod eachstation
is either measurcd planimetrically by comparison of carlier survcy toporhectr \ryith recent
rcvi"rcd editions or estimated from field obscrvationr.

A fairly goodagrccmentis noted bctwecn the dcforcsted:.rcaand rhe number of criteria
of rainlall and rainy days showing declining tr.-nd. Whcrcvcr the area ol delbrerhtioo cx-

cccds 15 per ceDt. I to 11 criteria exhibit wauing tendcncy. Exccptions are the coutrl
rtations whcrc high humidity 8cems to mekc good tbe loss of forest cover. Where dirturbance
is ncgli ;ible, not more thln 3 critcria rhow a decreasc, Potcntiai forert typc ol the rtation
and the prevailing vegetation ph;-siognomy do not rcem to inl'lucnce the dcforcrtrtion-
precipitation Iink,

noted that tbe prccipitation in thc forcstcd
area of USSR does not depend upon thc
extent of tree cover.

In the present study we have ried to
verify the trend of rainfall and rainy days in
relation to deforestation with referencc to 28
stations of Western Karnataka and one

lMunnar) of Kerala.

Method adopted

The loss of forest-cover within a radius of
16 Kms around each station is noted by
comparison of the earlier toposheets of the
Survey of India published between 19l3 and
1954 at the scale of 1" - 4 miles (or 1" : I
mile ) with the revised toposheets at I :

250,000 (and I :50,000) published from 1965

to 1973. In case of Munnar, the Preinvest-
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ment Survey Map of Kerala Forests publish-
ed in 1969 has also been consulted.

Since the revised maps have been publish-
ed in the period 1965 ro 1973, the surveys
were carried out in the previons years.
Therefore, the period 1965-l 975 is best suited
to analyse the cumilative effect of deforest-
ation which has been accelerated ia recent
years to meet the ever increasing need of
forest produce and to make room for the
hydro-electric and other developmental
projects.

The trend of rainfall and number of rainy
days is assessed by the following six criteria :

1l) 2O-year moving averages, whichaccord-
ing to Winstanley (1973) indicate trends.

(21 Mean of the decade 1966-1975 ex-
pressed as percentageofthe 70-years average
of 1906-1975.

(3) Progressive average of the recent years
( Cf. Blanford, 1888 ). Average of five con-
secutive years is calculated by assigning
different weightage to the successive years a,
b, c, d, e. Progressive averago c' for the third
year of the series is given by the formula
(a+4b+6c+4d+e)/16.

14) It is noted whether the decennial mean
of 1966-75 is the lowest compared to the
mean of any of the preceding decennial
periods beginning from 1906.

(5) Whether the number of below average
years is higher during 1966-75 as compared
to the preceding decennial periods.

(6) A below average year may fall short of
the mean value by a very large or only a
negligible deficit of a few mm. Therefore,
the number of years showing a deficit of 20
per cent. or more in L966-7 5 are compared
with the earlier decades. '

Results

The results obtained are presented in
Table I. In column 1, the twenty-nine sta-
tions have been arranged according to the
decreasing order of deforestation. Thc exact
extent of deforestation could lnot be made

out for some stations, For example, around
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Hassan and Sakleshpur, forests have been
devastated due to the construction of recent
railway line, yet the boundary ofthe reserved
forests shown on the toposheets do not reflect
the ravage suffered by the vegetation which
one observes during field studies. The forests
around Mercara, Virajpet, Somwarpet and
Sirsi are very much interfered with but again
the toposheets do not conyey the true idea
of disturbance. Finally, the reservoirs that
are coming up in the viciuity of Titimati,
Kollegal, Yellapur and Supa at the expense
of large scale forest clearance are not
depicted in the revised toposheets. Therefore,
these stations for which precise statistics of
the area deforested are not available are
placed according to estimated area of
deforestation.

Along with the name of the station are
noted in brackets the number of criteria of
rainfall and rainy days that presenr declining
trend out of the total of 12 criteria,6 if
rainfall and 6 of rainy days. The potintial
forest type and the preseDt day physiognomy
of vegeration of each station are also given
in column 1. Three potential forest types
recognised are evergreen, moist deciduous
and dry deciduous (cf. Gaussen et. aI. 1965t.
The potential type, originally a dense forest,
has been in many cases degraded chiefly by
the human agency to various physiognomic
stages like savanna-woodland, shrub-
savanna thicket, scattered shrubs, cultiva-
tion-plantation.

In column 2 is indicated the area that has
undergone deforestation. Figures are present-
ed both in ha. as well as percentage of the
area reprsented within the radius of l6 kms.
In case of coastal stations, part of the area
within the radius goes in the ssa and
therefore the percentage of deforestation
with reference to the land area is also
calculated.

In the remaining columns are indicated
the positive or negative ( increasing or de-
creasing) trends of rainfall and rainy days
according to the selccted criteria.
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Discussion

It is seen from Table I that as a rule higher
the area of deforestation, more are the
number of criteria showing diminishing ten-
dency of rainfall-rainy days. Stations around
which considerable forest devastation has

taken place, the area affected exceeding 15

per cent. as for example in case of Hosa-
nagar, Sampaji, Munnar, Chikmagalur, 9 to
I I criteria exhibit declining trend. Exceptions
arc the coastal stations Kumta, Karwar and
Mangalore where in spite of considerable
Ioss of forest wealth, the declining trends of
precipitation-rainy days criteria are consi-

derably less than warranted by the large area

of deforestation. These peculiar cases may
be accounted for by the high values of
relative humidity due to the vicinity of sea

that would compensate for the loss of forest
cover. Comparison between Beltangadi, an
interior station, and Mangalore, a coastal
one, is particularly interestlng. The former
with 4455 ha of deforestation shows

decrease in four criteria whereas the latter
with loss of 4290 ha presents decreasing

tendency in one criterion only.
Where deforestation has been of no great

consequence as at Kalghatgi, Haliyal, Udipi,
Shimoga, Siddapur, Mundgod, Hubli,
Khanapur, Bhatkal only one to three criteria
reveal declining trend.

The stations presenting decrease in five or
more criteria form a triangle with Hosa-
nagar, Virajpet and Kollegal forming three

corners.
The potential vegetation type does not

intervene in the rnechanism of link of
deforestation with precipitation. In the sta'

tions presenting high number of declining

criteria, all the three potential vegetation

types ( evergreen, moist deciduous and dry
deciduous ) ale represented. For example,

Munnar showing decrease in eleven criteria
is evergreen, Hassan also with the same

number of declining criteria is dry deciduous

whereas Chikmagzilur and Sakleshpur with
waning trend in nine to ten criteria bear

potential moist deciduous forest.
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At the other extremity of decline in only
one criterion too, all the three potential
types are involved : Hubli is clothed with a
dry deciduous forest, Khanapur rvith moist
deciduous, and Bhatkal is in potential
evergreen forest belt.

As far as the present day physiognomy is
concerned once again it will be noted from
the column l of Table I that there is no strict
correlation between the physiognomy and
the number of critcria showing diminishing
trend ol rainfall-rainy days. In the category
of decline in seven criteria, Sampaji is
presently an evergreen forest, Titimati a
moist deciduous forest, around Somwarpet
dominates a thicket physiognomy and around
Kollegal sayanna-woodland. Another exam-
ple may be taken flrom the category of
decline in three criteria : Kalghatgi is
currently under forest physiognomy, Puttur
under savanna-woodland. Udipi presents the
aspect of a shrub- savanna, Shimoga of
scattered shrubs, and cultivation prevails
around Haliyal.

Corcluding remarks:

The present paper brings to light the

effect of deforestation on the rainfall pattern.
Whereas it is not claimed that the decline in
precipitation is considerable in the wake of
dcforestation, the data presented brings
evidence of diminishing trends of rainflall and

rainy days. A slight delay in the arrival of
rains in a wet station like Mercara can cause

havoc with the economic crops like coffee

and cocoa by upsettirg the berry and fruit
production schedule as it happened in 1976.

This instance emphasises the imperative

need to study the climatic variability for
the humid zone stations'

No single criterion gives absolutely satis-

factory results according to the area of forest

disturbed; however, interesting results are

obtained when all the twelve criteria are

considered together. The present study out-
lines ihe absolute necessity of proper conser-

vation of forests of Western India to
maintain an equilibrium of the climate.



o
z

oz

oz

ao

o
z
o
q.)

o(A
crl
{)
Lr(J
C)

a
4)

6d
O
o

ra)

co

\o
I

oozz

#2
*co,t ,h
6J C)

oozz

oc)

ooZZ

N
I

a.l
I

t-tI

N
I

c.l + ol ea o.l
+llll

o
z
!f,

Io(J

o
z

.a

ao

z
()o
qJ
li()
o
a
(){,
(n
U
aro
OJ

n

I

I

ooozzz
H d*oi

tlll6^oqq(); {) o (,>4>>>
6A(J()o>>z

eo a.l c.l dtt0_6a0C,UC)C)U>z>>>
ra)

Io30z>z
ca-

Se\ez
*!f,.+
66q()u(J

ou0>z>
o^qoadJ9(/()(/>z>>>

aoo0{')t)SoEE{i>z>>>

oo if, tat
c..l <

tll
*-C.lO,cO
i-
ttlll

xu:gE

0)c)

()cl
O()(, (.)oo
c.., 3s8
()!
kO
9(fEA

\rg oo

ti

9oB(tgd
LUKu!.oouo
n ri/1

tu()_-

sE3C),J i_.OUU
AA E
l-{ l-l F

0orc)()(,aaaq@(66d(i(!(!
UdJ(,(,U
LKLhHoo(Jo(J
sEsAd
9qro99
3frff88
LqJ9hHukNo(J
A!.EAd

mmr\o\
llll

co ln \o
lll

o\
t

(^'l

I

t-
I

cq co \o ca ca c{ e{ c.l
l+rll lll

<f,
I

(\l
I

r-
+

o f ad tr

$$ggg ;:s.iu 
;tst Ei*'tc

snE$nE;r iiu3 E F3EE E:3E
()

t<-l F
>i+ * ''r + ul9?'i * go d
E'€0s E e o6.{,; : 3 =
E,EF E E -a' B

#SE E "E E #

F.,-l>qt4
a? Fl r'c o
pF.l c3=
H 

^.gEg..t' -A
6 

-'-d 
iE.i:XHtg E i'E A

fig,xSS

lo
l:€(trl t
:.q)H

Iat u
€l= S
d O Fa
RrE 9-
-E lna -,i

i.:
,ro O C.lo\(El H
Oo
NiO

o
BSOk

Efr ;

H

; r Ss E E'
- I.C f,t Eq,!a >\!rrr (J

5 E.s toc' I
aJ I co'= \O Cl

; €;;5.s

i>.dat.: a' o
&E

q: o\
.E

ld

-ui.ciE 9i:9ZtsE: H r
; El5 EE
€ *'=E ", E-u 

^ 
Po\;13

Ei q!E s
- 

()!
r H€ I

-d u .^ 6d OI)'- tr.= o. o
u -tn F5

€EE 5 F N

3 Hx E [€, rI x ^ 
g

"O O: EE

, ig>>r'A 9, .:(J 6t cg
! Ll n
bo(.,lo> =l-{ 63 da-Lq

Il'eid.

oo

tr-

0
cg

E

ra)
r-
\o

6\

(!

k
(,
>l

li
c!(,
>'

tr)
r-

I\o
\o
o\

\o

V1

.+

CA

c.l

'o
Irodoq)h>'d*
OE'ou

Ocdouk
<.E

Itr-
d.(€

rno b
5A'H E
o 9,-'UHdo
vs 4.=<o 8> L(-;-o -(, o.=
da c:trfi1 k

-t
c..I

da{

,:
9q
E>'
CUtr
-.9E:P
^djru
dbo
V)>

o
I,',

ll
t
fi

o
(la
E
tt

i,

6l

Gd
Fri

o
Eo
G
D
{J

c
€)

o
()
q)

ti



sEtgE ;rqx b
Il o ?
ETE H
.. d .t,

.=a rEu E

Sp R
-- c.t

skHE8 ilrc,;_ll€ !i
";ll S
()"!1o\
}( >rJ! F-.

E Ei :
; 8; E
aa.^=EFT g
'sqE;'.
gE ii E

J EF BE
FOiv,D €
tD rrr<il6dY.rie
ooqU o t

El,i'-3I E.E.E €
"Q O'uj o (n

HEE€;
E€ g T 3
=d6t hii e.=
So 

'i 
t t€ ll l*;

>rn E/l .E k
EH ;.O.4 .-JYS !n !.i IE;!r*9

E.EE: u
--F?sedilbE
Cl 3- q! cd

!H:BOis.Y'!-
uErotliY
OE tr !J O

.gEEE;
b'6 =3f.EE ?i:oir&O-
t=.E u$
bau2gE
E H] E 9

2E,i,EE
- i:

TRANSACTIONS OF TIIE INSTITT'TB OF INDIAN GEOGRAPIIERS

\o
tal r\ r\ tsr rn H o\
+++ | +++

cor\oo-cil+l+ ++

00+o\ooo€H++++++

ooooooooooozzzzzzzzzzz
OoJ,OOOoOOOozz*zzzzzzzz

gBB9cSrgoclq)
8888Fi 3HflftHffi
kL.k0rEHC)E{.)uq)o(Joon(JhiikLk

,E E E S.E A.E E!.8.8

()()()
l,00
dcEc,uot)
O()L)trdg

?
q^S
-9. ><v'l GJ mio\.rir oV--;
-.2 - - 

jD
5 9.Eji o'Eo

E Ea:Esp
6 SXS;Z

q fi:lxaAqlo3fi

FFFgFg$#flf,F

tu
Frry
G>
*S
Fa
(t=
*u)

oz
(r)

I.A()

o
z
o
Z
(A
()

o
z
C)o
.lt
g
,J
g

o
@
G,(l)

9

@
I

{
a

co
I

F-

+
H6lCi
+++

o6qo
>S .9a
S-s.-. .H.E "SgOEEE
ooE c o H Ii
E;:EET
trrlo\ ="O.::O S c.l -!i Clcrs$l+ cd cd

B
IJ. 

'Arnd
s 

=.,r< (D r-
d ktIJ
I,*e! aov:: e.i

ES#

cl
IBoo>zz
ooozzz
ooozzz

T
8o>z
oozz
oozz
oozz
oozz

ooooooooooozzzzzzzzzzz
ooooaoooooozzzzzzzzzzz
ooSoooooooozz>zTzzzzzz
oooooooooooZZzzzzzzzzz

<t a{ ra) oo r-. (\l C.l $ t cO f-
I t- I I r I | ,r I I I

N
e.l c.l \O H
++++

-Ch cO<clh-F-+++++

ooozzz
ooozzz

a
OQ(]zz>

()o()
a60
dGlG!uo{,)
()ootrtrtr

\o ra (alrl

^0I {rlz>
() il)00G(!ot)
o r.)

o oo o99ot9c,lqrq.)
6a662-a;;q0a(Itnrn (€;'i;160;'i6ddC(,(.,()O()Etr6JtrOQ()
bbbb:.t:.tb:?b5be - tr trli/i tr/- a tr a

ii--l-{l-{-l-{--El

oovro.6doc)
ootrcl

\o ratt

mol
++

^(!)e= E
c.r - i) <a-..H o'-
-it cn tdcl> Es bE^oa =\o 9, dX
!1 ()^^

=< h=

oCil-tr
l+l

o-oc.) \lt+rC.l E e.)Lt'.f

*@lr

II

.+

(f)

e.I

o\

oo

r-

\o

ral

{

(a

c.t

64

'ri
Eoo

o
a
6l
t'r



rHE LINK BETWEEN RAINFALL AND FOREST CLEABANCE 65

Blanford, H. F. (1888)
Memoirs 3,

References

Influence of forests on rainfall. In : Rainfall of tndia. India Met.

Charney, J.G., Quirk,W.3.,Chow S.H.and Kornfield,J.(1977): Acomparativestudyof
the effect of alhedo change drought in semi.ariC regions. J. Atmos. Sci.
34.: 1366-1389.

*Feldman, I. (1959) I Pripoda-Moscow 5 : 93.

Fox,l. E. D. (1979) : The natural vegetatlon of Sabah, [.{alaysia. Irop. Ecol.lg:218-239.
Gqdgil,S. (1978): Lectures on fundamentals of climatology. UGO Spl. Programme in

Wildlife Biology. Indian Institute of Science, Bargalore.
Garratt, J. R. (1978) : Flux profile relation above tall vrgetation. Quart, J. R. Met, Soc.

104:199-211.
Gattssen, H., Legris, P., Viart, V. M. Meher-Hanfi, and Labroue,L.{1965): International

map of vegetation and environmental conditions, Sheet Mysore. Inst. Fr, Pondichery.
Tral'. Sect. Sci. Tech, Hor: Serie No. 7.

Green, S. and ]{inkowski,K. (1977): The lion-tailed monkey and its South Indian rain forest
habitat. In I Primate Conservation, pp. 289-337. Acadcmic Press, [nc. New York.

Kaulin, V. N. (1962) : Effect of forest belts jn Kamennaia steppe on precipitation. Meteorologia
i Gielrologiia6:32.

Legris, P. and Blasco, F. (1969): Varia.bilite des facteurs du climat: Cas des montagne du
Sud del' lnde et de Ceylan. Inst. Fr. Pondicherry Trcv. Sect. Sci. Tech. 8 : 1-195.

Ncirfalise, A, (1965) : L'eau, la foret et la sylviculture. Publ. Centre de Cartographie
phlttosociologique 2l.In-ct. Agronomique de I' Etat, Gembloux.

Padmavati, R. (1976): Utilisation of major natural resources. Proc. Symp. Resource Develop.
ment and Planning, pp. l-19. Geograplry Dept., Madras Univ.

Sarmah, S. K. (1976) : Some observations on the variations of monsoon/ annual rainfall in
Assam. Proc. Symp. Tropical Monsoons,pp. 458-464.Indian Inst. Trop. Met., Pune.

Schnell, R. C. (1975t: Biogenic ice nuclear removed by overgrazing-a factor in Sahelian
drought" Final report to Directors, Rockfeller Foundation, NCAR, Boulder, Colarado.

*Shubert, L (193\ : Zeit. F. Forst. [t. Jagdw.69 : 605.
Warren, W. D. M. (1974) : A study of climate and forests in the Ranchi plateau. Pt.ll. Indian

For.100 z 291-314.
Winstanley, D. (1973): Rainfall patterns and general atmospheric circulation. Nature245

(5422): 190-194.
Gaussen, H., Legris,P,, Viart,M., X[eher-Honji,Y. M., and Labroue,L.
*Reference seen in Gadgil (1978).

Address of the author
V. M, MeLer-Ilomji, Institute Francais, B. P. No. 33, Por,dicherry-60500I.


