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A TREND SURFACE ANALYSIS OF RAINFALL DISTRIBUTION :

A CASE OF UPPER VAIGAI BASIN, TAMIL NADU

A. GANIlSl l, 'f iruuchirapally

AItS'l'lt,\(-.'l': An;rrrcrnl;r is rnadc in lhe prcscut paper Io studv thc raiDlall distribution in l-lpper

Vaigai trasin r-ri'lanril Natlu using'[rend Surlacc analysis. 'l'hc data points t:trlplovcd in thc

construction ollhc Irend sur[acc modcl arc thc location ofraintlll slalions. 'licnd Sttrl'acc analvsis

dclinesthr:gerroralylatternolnreanannualrainlalldistribulion. [.ineartrerndsurlltceitndassocialcd

residuals arc tlcfined lbr the distribution ol'rainlall in thc [1p6r \/agai lrasin. Oovcring an arca ol
39.15 kurril the IvladLrrai and Anna Districtsof'lanril Nadu. thc (Jpper Vaigai hasin h:ts hecn lacinrl

x critical siluation in reslxct o[*,ater usc in thc last t-eu, vears. 'l'he lrasin is krcatcd itr a raitt-shadorv

legiou bolwcen the [.,rrrve r Palanis, llre Cardauroru hills and the Varushanad - Andipatti hills ol the

Westcrrr Chats. 'l hc ntean annual rainlall o[ thc basin is il83nrnr. I-los,cver. lhc gtcal {3pcttelcnce

olagriculture on irrigatioo is nrainly.' duc lo the uncvcndislribulion ot rain[all \\'ilh [esl)e('t lo tirl)c

Iu lhc prcsenl papcr. an attenrpt is l))ade lo studv lhe rainthll dislribulion ill Ilpper Vaigai b;rsirt

usiltgtrendsLrllaccanalysis. llainlirlldatatbrl\voolvlburraingau{Iingslalionsinattdatoundlltr:
tJpper Vaigai basin have bccn collectccl lbr i5 to 8l vcars accot'ding lo lhc availahililv ol data.

SPATIAL DISTRIBUTION OF MEAN
ANNT]AL RAINFAI-L

Thc Upper Vaigai basin is characterised by

shaqr areal dil't'crcnccs in thc quantum of rain-

lall (Fig. 1). It is bordcrcd by highlands all
around exccpt in thc northcast. Thc ccntral

stretch ()f the hitsin has a south 0west ttl
northeast alignment and the distribtrtion tll'
rainlall very c:loselv lbllorvs this alignmcnt.
Thc southwest and northeitst monsoons ilrc thc

twu main scasons ol raintall; ht'twcvcr, thc

n()rlhcast mons()on accounts lbr larger sha rc in

thc totirl annual raintilll.

Tltc Lou,cr Palanis in the north and northwcst
and thc Varushanad hills in thc sttuthcastcrn

c()rnor ()f tho basin reccivc maximum rainltrll

(Fig. 1). ln litct, thcsc highl:lnds virtually
shcltcr thc ccntrirl strstch ()l thc hasin lrtlnl thc

lull vchcntcncc ()l tltcr stluthwcst lnonsoon

winds thcretry dcprivirrg thc rcgion liom the

hcavy rains of this scasoll. Raintall sharply
dccrcascs l'rom ovcr 2(XX) mrn itlong thc sl()pos

ol those hills lo about 7(X) to 900 mm along ol'
lirot-hills zollos ol'tltc lcc sidc oI thcsc hills
GudaIur, (7(r2 rnm). Bocl inayitka nur (793 mm)

and Pcriyakulam (842 rnnl), and thcn to thc

cenlral stretch oI tho l)asill. Thc rainlall in tlic
contr?rl strctch ttl'thc tritsitt is lcss than 7(X) nlm

(Kirmlram. 677mm. Vccrallandi. 592 mnt.

VaigaiDam, (r40 mm. and Dovatlanapzrtti. 6ti5

mm). Thus, the Ccntritl strctcl-t ol tltc basin

lbrms a dry bolt cxte nding I'rom Kitmtrilm :tnd

Gudalur in thc stluthrvcst t() Dcvitdanilpatti in

thc northcast (Fig. 1).

TREND SURF-ACE ANAI-YSIS OF
MEAN ANNUAL IiI\I NTTALL

Trertd surlitcc itnitl,vsis is trdoptcd trl indicate

thc gcncrtl distributirttt;ll pitttcrn ol'mciln ilIl-



1(r

nual ririrtlall. Thc potctttitrlapplicittitln ol trcl]d

sLlrlrrcc anirlvsis in dctcrmining nlciln itnlluill

ririnlall is invcstigittccl by thc Institlttc ol H,v-

clroloqy (1971) and Chidlcy and Kcys (1970).

It attcmpts to decomptlse cach clbservatitln tln

a spatially ilistrihutcd variable into a compo-

llcnl ilssocia tcd with a rcgional trcnd prcsent in

the datir ancl a c()mpol'lcnt associatcd with
purclv local cll'ccts (Unwin, 1975 and Robinson

,ur,I Bt').on. I ()-57). Tltc comptttrttion ttl bcst

l.' I -l t tc inilirl)il){ (rl residuttis 1l',nr it tlir
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cnahlc to distinguislt lte trvcctt thc broitd prtt=

tcrn in rvhich rainlall cltilllgcs with distallcL)

and thc ntorc ltlcul chattqcs.

Lincal trcncl surlilec itnd ussociatccl resitluals

are de line d lbr thc d istribtttittn o l rainl'lrll in the

Uppcr Vaigai basin: krkittg thc station=rvise

data (17 stations), Thc trcnclsurlitccs arc prc'
serrtcd in thc lbrttt rrl' isoplcths ol' 100mm

irrterval antl grirpltic It)rttayill ol thrce rlitrtutl-

S, ,nirl f(,Ilf('srrr[rli,'tr I illcrl Ll l;ritrlilll ill lii.'
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Ultpe r Vitigai hasin. Thc lincar trend surlaco
nt()clcl usecl in this study is

/ = 9.162 - 0.14-5x + 0.03 Y

t1

lrcas u,ith positivc rcsidLritls rvhctcirs thc ccn-
tral strctL:h ol' thc bas i n a rc thc ir rcas ol ncgtr t il'c
rcsiduals. Front thc rcsiduals rl{'tre nd surlirce
it is inlbrred that in l.hr: arcirs ol'thc Lorvcr
Palanis and thc \/arushlnad hills thc prcclictod
rainl'alI surlhcc almost tally u,ith rrctuitl sur-
fitcc ol' annual rainlirll clistribLrtion. H()\\,crver.

in {hc ccntral strctr,h thc prcdictcd surf trcc has

a dcviation ol' 1.,5 cm ll'orn thc actual. Thc
isoplcths in Fig. 4I) suqgcst thirl thc rcsidtrals
lirlkrrv a distinct pattorn rvith a ridgc ol'posi-
tivc rcsiduals tow'arcls the Lrlrr'cr Palanis irnd
thc Virrushanad hills ancl lhc rr.rirxiri.rLrn-r r.rcgu-

tivc rcsiduals arouncl Rirsingapunr rn ancl

Pcriya kulam.

CONCI,T]SION

LIsing thc trcnd -rurlacc;rnirl1,'sis thc gcneral

plrtlclnol rrclrnirnnrral l inllr liri islirltirt .rr rl

Thc clcrivation ol valucs rccprircd litr thc cal-
culatit'rn oI planc strrlircc and calculatirln ol'
predictcd Z valuos and rcsiduals liom a linoar
trcnd surlacc alc prcsonted in Tablc i and 2.

"fhc regirlnal trend ot' tho annual rainlall is

lirr.rnd to bc a surlircc slollinq dowu I'ront thc

r,',cst-nofthrvcst [0 cast southcast ol' thc birsin
(F-ig. I and 3). In thc u'cst-north*,cst ahout
101-5 ntnr ol' rainfall irrc cxpectc(l cach irear
attd this dcclines to 700 urnr in lhc cast-
southLlast.

Thc rnap ol'residuals lhm thc lrcnd sr:rface
(Fig. 4)shtxvs that the highlancls rll'thc L0$,er
Pilllrnis irnd thc Vanrshartirrl hills:tandout as

t.t.rt{{ar +o'oll
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tha Upper Vaigai hasin is analysed. Lincar
trencl surlhcc and assclciatcd residuals arc cle-

lincd lbr thc distribution ol' raintall. Thr:

rcgional trond tll'mctrn annual ra inlall is founcl

Io bc a surl'acc slttping down lrrtm the wost

northrvest to the cast sttnthcast. It is seen that
in the rvest-northwcst ahout 1000 mm o1'rain-

lirll is annually cxpected and this declines tcr

about u00 mm in thc east - southcast. The map

ol'rcsiduals lrom the trcnd surfacc shorvs that
thc highlands of tltc Lowcr Palanis and the
Varushanad hills stand out as arcas rvith posi-

tivc rcsiduals, u,hich denotes high amount ol

19

raintall rvhereas thc ccntral strctch rurrning
lrom thc Thevaram sub-hasin torvitrds thc
northcastorn part ol'thc basin arc tltc itrcits ol
negativc residuals rvhich indicatcs low itmount
ol'rainlhll.
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Table I

Upper Vuigai Btsin : Derivation of values retluired fbr the calculation of plane surt'ace ol'

rneiln annual raint'nll distribution
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'fahle 2

CALCT]LATION OF PREDICTED Z VALTJES AND RESIDUAI-S FIION,I LINEAR
TREND SURFACE ESTI]\IATION EQUATION
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