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CLIMATIC CLASSIFICATION OF TAMILNADU

A. KULANDAIVELU, V. B. BHANUMUATHY and AM, PANCHANATHAN,

Differant approsches were tested in classifying the elimate of TamiNadu. Thotnth.

awaite and Mather (1955) Epprual:!h gave broader classitication of the state as semi-arid,
Salem end Tuticorin are identilled as tropical and semi-deserts as per Troll's approach,

Maduraei, Coimbatore and Tondi are grouped as arid zone areas according to Hargreave's

classilication.

The classification of climate pro-
vides a useful index about the
ecological  conditicns, agri cultural
potentialities and general envioromen-
tal information of a location. Hence
it has been a subject of.interest to
scientific researchers in many areas of
investigation. As a result, a number
of different climatic classifications
have been evolved using different
approaches. In this paper, an attempt
has been made to review some of the
approaches used in classifying the
climate with an objective to adopt a
suitable classification for the state
of TamilNadu.

MATERIALS AND METHODS

Any classification system using
precipitation and potential evapotr-
anspiration as inputs has definite
advantages because an evaluation of
moisture adequacy could easily be
made using these parameters. This
has special significance in arid and

semi-arid areas of the world where

water is the basic climatic constraint
(ICRISAT, 1978). Of the different
classification approaches available,
the fuiluwing four methods appear to
be more meaningful and have been
chosen for the study.

1. Thornthwaite (1948)
2. Thornthwaite and Mather (1855)
3. Troll (1965)
© 4, Hargreaves (1971)
The Thornthwaite’s approach is
based on four factors (1)} Moisture

index (ii) seasonal variation of effec-
tive moisture (iii) an index of thermal

efficiency and (iv) summer concen-
tration of thermal efficiency.

The moisture ndex
calculated as follows -

is

(Tm)

According to Thornthwaite (1948)

100s - 60D

Im = where

PE

moisture surplus (mm)

S

Department of Agronomy.  Tamilnadu Agriculiural University Coimbatore-3,

493


https://doi.org/10.29321/MAJ.10.A02304

KULANDAIVELU ot af, [Vol;23" Nostiy

D = moisture deficit' {mm). end according - 10 - Thetathiwaite:
| - d Math
PE = Potenital evapotranspiration and Mather (1955),
5S+4+D
(mm) o _
PE

The moisture regimes and their limits in Thornthwaite’s. classification’ are
as follows :

Moisture index range

Climate type Thornthwaite Thornthwaite and Mather
(1948) (1985)

Per humid =100 =100
Humid. 20'10.100 20 10.100

- Moist. subhumid, 0" 10:20 0.10:20 -
Dry subhumid’ 200100 -33i310.0"
Semi-arid 40 t0 -20 667102333
Arid 60 to -40 100 to - 666

Troll' (1965 classified' the tropical Tropical:humidsummer }:
climates on the basis of broad' ranifall or Trapieal winter }.-7 109}
groups -in relation to potential humid climate humld manths
evapotranspiration, Number. of humid
months is taken as the criteria,  wHere:
humid meonth is defined as a month
with mean rainfall exceeding potential

evapotranspiration. The various: group Tropical dry-climate- 2 todd humid
in Troll's approacn. include '

Wet-dry tropical climate - 4}  to 7

humid months.

months
Tropical rainy. climate - 91.t0.12 Tropical semi-desert <2" humid
humid months and desert mﬂﬁths

Hargreaves (1971) n:lafmeci moisture :.wzulal:ulltl,ur index(MAI) as (PD/PE) where
PDis the 75 per cent ‘probability precipitation based on an analysm of lung
term  precipitation records and PE is the estimated potential evapotranspiration.

The reiationship between MAI and moisiure dafmit classification is given as
follows :-
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Moisture deficit classification

MAI

0.00 - 0.33

0,34 - 0.67

0.68 - 1,00

1.00 - 1.33
> 134

Very deficit
Moderately dsficit
Somewhat deficit
Adequate’ moisture
Excessive moisture

Hargreaves based his classification on the length of the period of
moisture adequacy, given below :

All months with MAI in the range of 0,0 - 0.33 Very arid

Gne or two months: with MAl'of 0.34 or above Arid

Three or four consecutive months with MAI of 0.34 or above Semi-arid

Five or more consecutive months with MAl of 0.34 or above Wet-arid

The. four methods as described
above are used to classify the climate
of Tamil Nadu. The data on potential
evanotranspiration- and precipitation
for vairous centres of Tamil Nadu
are collected and - presented in Teble T
and the same data are used for the
analys's.

RESULTS AND DISCUSSION

The «climate at the different
centres of Tamil Nadu was classified
as rer Thornthwaite (1948). Thornth-
waite and Mather (1855) and Troll
(1965) and the groups into which
they fall -alomg -with. the estimated
I m or "number of humid months is
presented in Table 2,
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As per Thornthwaite (1948),
Tirupattur, Cuddalore and Nagapattinam
are classified to have dry sub-Humid
climate, and 2ll the other centrés are
grouped_ under semi- arid climate.
But Thornthwaiteé. and Mather (1855)
approach showed Cuddalore alone
to. be under dry sub-humid climate
and rest of the state ‘under semi-
arid climate. From the total rainfall
data, it is seen that Madras, Cuddalore
and Nagapattinam stations record
more than 1100 mm of rainfall. In
spite of more or less uniform rainfall
the classification tends to be differ-
ent because' of variations in the PE,
which is high at Madras compared
to Cuddalore, The annual rainfall at



6173 N

i

KULANDAIVELU e af.

sV $O. 2kl B LLL L6 9b e, ¥8. oy - oL 0L 0z H laun)
A160Z 8LV, QLM SELT 88l BLT.  BYZ - BEZ 01T - 6LL T -LLl LEL iEL 3 AHOIHL,
fSltL, meL~ ' 4BE BBl _0lL  z0W 18 “Lg ' £8  BE g1 Bl oy ___ (1on)
‘SLLY ®LL ZWV LTV BPL. LS4 - €91 ZTLV £Lb 0 POF LBL 9EL PEL  -3d WYNLYdYSVN
‘1687 EE - klL 03y 83 04 8 v 8- 85 _ sL 04 €l u (aiNa)
0ZgL  OLr  wOL C8LL  ®EL  BEL ZEL . ove BSL g9k oLk ZEV  zEL  3d IHOLVEWIOD
18 £€ TR T T £ 7 S 2 19 voL. Ly -2 L oL Cl (W1s)
6ZL)  OTF  THL 0ZF  EEL  BEL  9EL L¥L. LLL 84} O6L TS 6E) ad Wavs
SEll LT3y EZSE -ELZ  Ivt  SEL BL ot ag sz £L £l gg m (1a0):
p¥OL 904 E0L  1ZL  6EL Skt oSt Y9l LLL BSL 181 @lL ELL 3 3yolaand
zE6 98 Sl 594 §51 Ll a8 29 bL- ET ol 8 oz d (Ldiy
irpl L8 16 66 0ZL  ZEL  9EL  9EL  ovL  8¥L  L¥E Lk BB 3d HNLilydnyil
ze6 89 skl .89 86l (2L 88 89  tL €2 oL 8 o0z ? (47A)
LBSL  00F OOL  BLF  BEL  B¥L  ESL  E9L  ¥EL gLl B9l ST ZHL 3d, IHOTI3A
peLL  6LL  OBZ  rrz (Bl OEL  UB 83 Y 8l oL £l OE | (saw)
€002 OEL  @EL  E9L w4l SBL  OBL  EDZ 2L 6B 0Ly LEL  OEL  3d SYHAvIN
T¥L0L 230 AON 120 43S 9NV N NAC AYW  HdY MV 834 NwT 811UBD
feIUSD SNDYEN doj fu) lDjuey pue ﬁ.mnE uvppesdsuesjodead |Bliusilod we oyeg | o|Qel

496



CLIMATIC CLASSIFICATION OF TAMIL NADU

September 1988)

oER ZE v01 £51 (1 oot 1] eg L e LL g vl M {dwa)
BELL 0Tl 454 ira EEL SEL gEl £V |74 SLi 0GL cal 6EL 3d IHNd¥YWdYHO
LGB g gL g5} 6Tl oLl L8 BY La ¥ vl ¥l 9E H (wad)
aEal ZElL ELL bEL ggl  ggl 8rl (i1 gagL 78l zal ozl Lzl 3d ivLlodnand
BLG (1 BLl gLl L5 Lt GE Z5l 66 ] LE =18 oz | {3A%)
518l I8 K€L SEL Zvi it BEL LElL rol gsL sil £9l S - MY NNYYANYY
orL rE 881 pal £5 £z gl ET 4 L9 ag BT 9g H (wd)
FLEL 1zl 20| Pl ELL v61 981 4L gL ggL VLA 9EL LEL  3d IvLLONWYAY TV
ovL vE BEL 09l £5 EZ Bl EZ Ly 5:] SE Bz 8E ] fail)
50T SEL Tih gL - toz 6LE  GlE FOT 68l zLL GLL BYL 6¥L ad NIHO2ILNL
508 LE EEL ELL 1] E9 8¢ Bl ot ] ET oz EE Y (awd)
9z8L ozl ZTl orl Bol tsL oL LiL T8l 1at E3L  [EL BEL ad NvENYd
508 LE EGL ELL 19 ES BE gl op o £ oz EE 1] (anLd)
S69L Frd ! ELL LEL g5 g5l Brl 09t g51 Zs5l £91 wwp 8z 3d IANDOL
ifg 85 0St 061 g vL 8E £E L £E9 £Z gi ET H fuaw)
zggt riL L01 EZL ivk  B¥L 0ol E91 Zol 154 il LEL vZl ad IYHNOYW
¥l EL zl it oL 6 g8 i ] 5 v E z L
(‘plueal | siqey

487



KULANDAIVELY ot af,

Tirupattur and Vellore is the same
and yet these two stations are under
different groups as per Thorninwaite
(1948). However
Mather (1955) eclassilication brought
them together under semi-arid group.
Nagapattinam with more than 1100mm
annual  precipitation iz classified
differently in these two approaches.
Except-ng for Naga attinam, Thornth-
waite and Mather (1955) classification
seems to be more nppropriate than
Thornthwaite (1948}

According to Troll's  approach
entire state except Salem and Tuti-
corin comes under tropical dry climate

Table 2 Estimaled values and classification

Thomthwaile and .

03l 73 5,8

these two stations being: ‘classitied, ag
iropical sami-deserts. Cuddalnre whmh'
is grouped as dry sub: humld fn- the',
earlier two methods Is : -:Iasmﬂﬂd -as
tropical dry along with other: statmns
as per Troll's approach: At Guddaime .
the humid menths are four, .Dn_.ca:giu-
observation, we can see that:August
month also has considerably ' higer
ranfall, and probably it could-bs clasil
fied as wet dry traplcailqlir"r‘lhta;_had
fortnightly data beeén considered.
Salem and Tuticorin have 5_'0r:1:|v.-'che
humid month and ‘as such are classi-
fied as tropical "semi.desja'rt's."These
two come under semi-arid group in

Thornthwaite and

Thornt hwatte tather Tralt
Centre - ——
im Groug Im - Group ‘No. of  Group
- humid
‘months
Medras -21,3 Semarid -45 Semi-arid 2 Tropical dry
Vellare -24.2 Semi arid -45 Seml-arid 3 Trop'cal dry
Tiruppatiur -1E.8 Dry sub-humid -35 Semi-arrd 3 Tropical dry
Cuddalore -12.0 Dry sub-humid =31 Dry sub- 4 Tropical dry
: humid
Salem -28.8  Semi-urid -49 Semi arid 1 Tropical Semi-
) desert
Coilmbatare -33.3 Semi-arid -67 Semi arid 2 Tropical diy
Nagapattinam -15.6 Dry aub-humid -37 Semi-arid 3 Trapical dry
Trichy =245 Semi-grid -60 Semi arid 2 Tropical dry
Madurai -2B.5 Semi-arid -52 Semi erid 2 Troplcal dry
Tondl -28.5 Semi-arid -52 Semi arid 2 Tropical dry
Pamban 4305  Semi-arid 57 Semi arid 2 Tropical dry
Tutlearin -36.8 Semi-arid -61 Sami arid 1 “Tropical semi-
o - deseit
Palayamkottai  -33.2 . Semi arid 58 Semi arid Tropical dry
Kanyakumett -25,2 Semi-arid -46 Semi arid Tropical dry
Pudukottai -26.7 Semi-arid -47 Semi arid Tropical dry
Dharmapuri 30,1 Semi-arid -52 Semi arid 2 Tropical dry
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the earlier classification, Troll's
approach, thus helps to demarcate the

semi-arid group,

The monthly MAI  values are
worked out for 8 centres as per
Hargreave's approach, and the data are
presented in Table 3. The 75 percent
probability rainfall data not avilable

for other centres and as such are not
tested.

The Madras cantre which is

grouped as semi arid or tropical dry .

in the earlier classification, now
became wet arid with five consecu-
tive months having MAI of more
than 0.34. Madurai, Coimbatore and
Tondi with one or two months of

more than 034 MAI are grouped
under arid climate Kanyakumari has

another distinction. The MAI values
from May to July are more than 0.34
and again after two _months of very
deficit periods, October .and November
months have MAI values greater than
0.34. This shows two distinct periods
of wet weather,

"ot al. 'I,':[iF&'I:‘fTE-rg'u:.“'ﬂ'

Thornthwaite and Mathar“ﬁssa!
approach which is an’ lmr.}mvemﬂnt
over Thomthwhite (1948) gava_ bmader
classification of the.state as- saml-and ,
Troll's approach _helped -, to - :dentl’!y.
Salem and Tuticorin as  tropical semi-
deserts. Hargreaves methodoloay utilis*
ingthe moisture availability: 'nbhﬁept-
seem to be useful in defmmg the d:atn—
bution of moisture durlng 1he gruw-
ing season; and this brnughtl out
further  classification of - Madurai.
Coimbatore and Tondi ‘into’ arid zonel
which is more appropriate

The classification schemes utilis-
ing precipitation and PE. for defining
the humid period for. crop growth pro-

vided generalised * indices of the
agriculture  production possibilities.
These when integrated with ' soil
characteristics water . balance -and

ground water. contribute substantially
in developing suitable crupplng systems
and their packages.
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