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The pftsL\t pape| gi|e:^ a l4cripliot on the naturt of ku .tcape of N.E. hulia
and unalrsi.s oJ thc tlrstributin oJ ruittlittI ott a SIV-NE tLtis front Chertopaiee ut
tlk edRe of the Meghalu,-a Plateuu r,t Majbat et the loot hills of Arunachal
Hinala\vt. This cLri.t gircs the actual distributionol pattern of raitfall olong the
nurre knt of touth - \rest ntt lsootls i,tfuetlcinq thcse areus. Cherrupurjee i.r

e.ytrenel\) hamid ( I2(.)00tttnt u aoll').
This paper tries to explatt hox'fa, clistributio oJ raufall ulotlS this atis is

progressrveb reducecl dte to the locatto,t of Meghula"'a Plot(au at a phlsiaal
barritr resuhing it a ruin shado\t area itt the llrahnapurra valle}-. Seasonal
vatitltions i1 the dir^tribution patte s indlcate how far ph_"-siography plays att

importottt role i,t th? disttibltional potft'rns.

Introduction

The North Eastem Region of lndia is under
the influence of monsoon circulation
(Starkel. 1998) and perhaps with much
vigour because of its proximity to the Bay
ofBengal and its exposure to the south-west
monsoon winds (Anonymous.l982).
A major role is being played by the moun-
tainous Himalayan and hiily barier in the
north and eastern borders that enclose the

region and not allowing the moisture laden
winds to escape. Besides these, this re-sion

is also under the influence of the western
disturbances in winter (Anonymous.l982).

Over North-East India. the air flow in
the lo\ er levels ir not generally consistent
$ ith the pressure distribution as can be seen

lrom the Climatological Atlas. It tbllows.
therefore. that the prevailing wind over the

re-eion is the result of super-imposition of

local tactors on the air flow resulting from
the existing pressure distribution (Mukher-
jee and Ghosh, 1965).

The unique physiographic features of
North-East India and its surrounding moun-
tain and hill ranges alon_e its border greatly
affect the raintall distribution and variation
pattem. The region has an east-west align-
ment of the Himalayan mountain chain in
the north. The eastern hills comprising of
the D ib ang- L ohit- Patkai -N ag a- M anpur
ranges running along the northeast-south-
west direction while the part of the Patkai
range and the Mizo Hills (Chin Hitls) take a
nonh-south arrangement (Taher,l986). ln
the midst of this the Meghalaya plateau ly-
ing south of the Himalayan mountain chain
and separated by the BrahmapLrtra plain is
positioned along an east-west axis belbre
joining the plains of Bangladesh with a steep



Fig. I Rain Shadow effecl of Meghalaya Plateau

Source: Modilied aft.r 9,tsh, 1996

faulted slope. This peculiar configuration
greatly influences the air flow and modifies
the rainlall distribution pattern over the re-
gion. The climatic conditions in the region
are extremely variable from place to place
(Barthakur, 1968) and this is reflected in
rairlfall too. Thus. the variable conditions are

created by the following factors (Barthakur.

1968).:

(a) obstruction of the prevailing winds by
the different barriers;

(b) deflection of the monsoonal currents
due to the alignment ofthe baniers; and

(c) shearing and adiabatic lifting and de-
r elopmenl of orographic low.

In general. the hills and mountains ofNonh-
East India prevent the rain-bearing winds
fiom escaping the region causing heavy pre-

cipitation in this part of India. More than

807o of the annual precipitation occurs dur-
ing the summer (March to May) and mon-
soon (June to September) seasons. During
the rest of the year (October to February),
rainfall is very low. The pre-monsoonal rain-
falls are mostly convectional. Rainfall dur-
ing the monsoon season occurs in the region
mainly due to the influence of the south-
west monsoon winds associated at times
with cyclonic disturbances (O'Hare, 1997).

This normally sets in over the region in the
middle ofJune and withdraws from there in
the second week of October. So, the rainfall
distribution in the region during pre-mon-
soon and monsoon seasons is determined by
the direction of the moisture laden air
masses coming to the region which are
guided by its physiographic features. The
Khasi Hills are an exceptional instance of
the combined effect of relief. surface con-
figuration and wind movement. Here, part
of the monsoon current from the Bay of
Bengal is channelled by the topography to-
wards the high ground and the sharp-ascent,
which follows the convergence of the air
stream in the funnel-shaped lowland to the

south results in some ofthe heaviest annual
rainfall totals recorded anywhere. The con-
trol put into effect by surface elevation is

significant. The presence of elevated bari-
ers cause air convergence and vertical as-

cent thus resulting to highest rainfall yields
of over 2500 mm in highland areas which
lie directly in the path of the south-west
monsoon winds (O'Hare, 1997). It is also
important to note that the rain shadow ef-
fect of the Meghalaya plateau is prominent
for both pre-monsoon and monsoon rainfall
(O'Hare. 1997; Kalita and Sarmah, 1985).
For example, Mawsynram (1400 m eleva-
tion) 16km west of the more famous station
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Table t Name. location and basic statistics ofthe stations under sludv

Serial

Number

Name of

the Station

I.NI.D.

Station

Latitude Annual

Rainfrll
(in mrr)

Longitude Elevation

(In meter fro

M.S.L.)

L

2.

t.

{
5.

6.

'7.

3.

9.

r0.

ll.
12.

ll.
1,1.

t5.

16.

t't.

18.

Agaftala

Aizwal

Chnparmukh

Chenapunjee

Dhubri

Dibrugarh

Guwahati

Imphal

Kailashahar

Kohima

Lumding

Majbat

N.Lakhimpur

Pasighat

Shillong

Silchar

Tangla

Tezput

9l"r7 E

90'01'E

94"58',E

9t.4'7 8

93'58'E

124 t1

425r5

1241)6

42311

42410

12623

42618

12523

424t3

423W

4?120

425 t6

42619

42409

424t5

25'17',N

26"02',N

27'tg', N

26"rl'N
24'.1.r' N

l3 13

35

106

55

798

23"5',N 9t "25', E 2130

)2.31

23t)0

I t 5Ct0

28(X)

2600

l7l0
1.150

2650

t830

l2l0
1930

3200

4480

2l.l{l

3l l0

1950

tgff)

25"38',N

25"45'N

26"45', N

27'14',N

28"2'N

25'31 N

24"50', N

94" t0' E

93'll'E
92'2t' E

94"01'E

95'21'E

9l'56 E

82"51',E

1,106

t49

13

102

i 600

29

15

'1926"37',N 92',50'E

Soffcc: L M.D. Guwahati & Surue) of lndio

of Cherrapunjee. has a mean annual toral
(1941-69) of 1221 crn and can claim to be

rhe wettest spot in the world. CherrapunJee

during the same period averaged 1102 cm
(Barry and Chorley, 1987). Considering the
transect from Cherrapunjee to Majbat for
which data are available, it can be inferred
that precipitation varies to a large extent due

to the positioning of the barriers besides
other factors.

Database

The rainfall statistics of l8 meteorological
centres located in North-East India have

been collected for the la.st 26 years ( 1975-
2000) to analyse the annual and seasonal
pa(ems of rainfall variability for which the

monthly statistics were considered. These

statistics were collected tiom lndia Meteo-
rological Department, Pune and Reeional

Centre, IMD-Guwahati. It may be men-
rioned here lhat the rainfirll stulistics were

available only for 18 stations in the region
and hence cannot reflect the real patterns of
variability. However our results are drawn
from lhc av ailuble s(atisti(s ol'these stations
whose locational ch:rrJcteristics are given

in Table:l and Figure:2

'14 
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. RAINFALL GAUGING STATIONS

Fig. 2 Location of the Rainfall Gauging StatiorN - North-East India

Methodology

The monthly rainfall records of l8 stations
distributed in the region for a period of 26
years (1975-2000) have been compiled on
the basis offourdistinct periods ofthe year.

These are :

a) Monsoon seaso (June to September)

b) Autumn Season (October to November)

c) Winter Season (December to February)
&

d) Pre-Monsoon Season (March to May).

The annual and seasonal fluctuations on a

temporal scale have been calculated by
using the Coefficient ofVariability which is
formulated as.

CY (1o) = [ I 00(SD/Mean)]

Where C.V = Coefficient of Variation in 7o

And S.D. = Standard Deviation

The areal patterns of variability are drawn
through the distribution ofstations using CV
values and these patterns are compared with
the terrain features to highlight the results.
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Table 2 Physiographic Sub-Division Wise variabilit] ofRaiDfall (Co-efiicient of variation in 7c)

Zones Stations Annual Monsoon Autumn Winter Pre-Morsoon

Hills

Plains

18.9

24.57

t8.95

18.71

18.7r

r5.88

18.9

20.86

t 3.53

t5.2'7

23.48

23.32

30.35

t'|.93

21.89

25.90

20.08

2t.7"t

23.21

20.76

19.83

23.88

r9.78

27.41

1.1..+9

19.44

23.38

21.0

28.11

24.22

21.95

24.92

25.90

23.54

92.16

8 t..13

68.tI

58.I2

67.10

57.14

92.16

61.21

41. q6

66.'t9

50.21

50.46

86.51

46.43

'15.16

'12.66

6,1.09

3,5.43

.11.60

76.83

101.08

60.53

7.1.81

4 t.60

80.12

81.44

13.33

75.83

83.l8

90.24

75.04

90.96

't 6.63

62.7 3

93.55

.r5.22

.r5.8 t

-17.87

.r7.8 t

38.95

.iE.85

35.22

43.38

29.29

29.11

36.48

,19.35

54.09

28.19

11.23

41.38

41. 13

35.11

Pasighat

Chenapunjee

Kailashahar

Kohima

Shillong

Aiza* I

N.lnkhimpur

Agartala

Dibrugarh

Guwahati

Majbat

Tangla

Chaparm'rkI

Tezpur

Dhubri

Imphal

Lumding

Silchar

So rce.LM.D.Gutlolnti

Analysis and Discussion

The region can be broadly divided into two
zones - the hilly and the plain areas. Six me-
teorological stations are located rn the hills
and twelve in the plarns. The following table

summarises the calculated vxlues of
variablitiy of rainfall of each station.

a) Annual Rainfoll Uarietion Pattern

Rainfall variability values range between
15 to 3O7a. Places like Chaparmukh (C.V. =
30.35Vo). Majbat (23.487c) and Lumding
(C.Y. = 2OSo) show a variable pat(ern since

they are located in the rain shadow areas of
Meghalaya plateau. The areas south of the

Meghalaya plateau like Aganala (20.86%),

Silchar t21.77 %) including Chcnapunjee
(21.57 ?o) hue a pronounced variabilitl, be-
cause ofvery high variability during autumn

and,/or winter most probably arising out of
their locational attribute. On the other hand.

rainfall variability is low in the Upper
B rahmaputra valley (N. Lak ih im pu r.

Dibrugarh and Tezpur). It is mainly due to
the fact that rain bearing winds of the south
west monsoon could not cross the Sadia
loop. In general, the annual pattern does not
portray a high fluctuating trend hur is more
pronounced in the plains of the region than

in the hilly sections (lig.3a&3b).

16 | Transaclions lVol.26, No.1,2004
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Fig.3a

AXI{UAL RAITIFALL VARIABILITY

Fig.4a

Fig. 3b

b) Seasonal RoinfaU Uariation Patlern

Monsoon

During monsoon season there is a semblance

of uniformity in the rainfall patterns. Vari-
ability does not exceed 29Va in any of the
recording stations. The CV values are in fact
slightly higher than the annual values ex-
cept for Cherrapunjee where it is lower It is
on the higher side in rainshadow as well

=,6-ffi,'!
ffi---

Fig.4b

as hilly areas while it is low in plain areas
(fig. 4a&4b). The rain shadow effect of
Meghalaya plareau during this season is

minimum. The pattern during this season is

somewhat similar to the annual pattem.

Autumn

ln the Post-Monsoon period (Autumn) not
much contrast is seen in the variability pat-
terns in both the hilly and plain zones ofthe

i::=-=

.)' ffi
ffi
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t
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Fig.5b

region (fig.5a&5b). However there is an

overall rise in the CV values when compared

to the values during the monsoon season'

This is significant as the south-west mon-

soon winds are now receding. Sometimes

rains associated with cyclones in the Bay of
Bengal bring heavy showers to the entire

region during this season. The areas in the

Upper Brahmaputra valley show a tendency

towards a higher variability pattern. This is

perhaps due to local influences.

ffi sr,ao

ffi er.roo

ffi ror-rzo

Fig.6b

Winter

In this season rainfall variability pattem is

somewhat different from other seasons. As

winter rainfall is low and erratic, rainfall

variability is high to very high for all the

stations. It is highest in hilly areas

(fig. 6a&6b). Cherrapunjee (123.32Vc\ and

Kohima ( 101.887c) recorded very high rain-

fall variability. Only in north eastern part of
the region, rainfall variability is low widt

CV value of about 427o. Pasighat and

18 | Transaclions I Vol. 26, No.l, 2004
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ern Himalaya (Choudhury,l96l ). In this
season also rainfall variability is highest in
rain shadorv areas (Chaparmukh C.V.= 547r,)

and high in hilly areas (Kohima 4S9t,
Chenapunjee 46%). On the other hand, rain-
fall variability is moderate to low in plain
areas especially in NE Assam (fig. 7a&7b).

Conclusion

From the present discussion, it can be con-
cluded thar physiography plays a prominenr
role in rainfall variability pattern in No(h
East India. The influence of orography on

rainfall variation is most visible in rain
shadow and hilly areas where rainfall vari-
ability is moderate to high. However, this is
minimised during the monsoon season. The
CV values are highest during the winter seu-

son since there is a minimum influence of
rain bearing winds. The effect of Himalayan
mountain ranges and Meghalaya plateau are

especially significant and visible tkough the
higher amount of precipitation. The dellec-
tion of winds as they enter this region also
is an important point to consider as this is
guided mainly by the landscape within the
region. Last but not the least, it is felt that
the rainfall data available for the whole re-
gion is inadequate considering the hetero-
geneity of terrain.
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