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ABSTRAC,T~ Data from Indi an DAPf\,toN station s ,were analyzed usingthe Principjl Co mponent AI1 1 1 y.~ i ...
(peA ) by eca rrnnmg bro adly I ~e te mpo ra l an d spat ial drsrri burion c haracteris tics of the Ions, from minera l a nd
gaseous ..ources, observed In rain wa ter samples collec ted over the Indian DA~Mo~ "lations over a long period
(1976·R7I, Thc results "how that the flU o f ramwater can be generally explained In terms c f the co ncenrranen
or SOI- 1 . NO~ - I, CI - I . Ca -r! ana Na +1 ions. However. other mechanism.. cou ld determine the overall
na~ure of the interacnons. T hese mecha nism s ha ve beco me more clea r by performing principal ComJlOncnl a na.
I)'SI S,

I\l') Mord<; - Principal co mponent analysis , Spat ial and. tempora l hom cgcneu y, pj-i, fOf. DAPM vN.

I. lntroduct len

The chemical composition of rainwate r gives a n indi­
cat io n of the gaseo us a nd pa rticula te com positio n of a
large dep th or atmosphere tha i i> tra versed by rai n­
drops railing fro m clouds in the atmosphere . T he com­
po ... ition of rai nwa te r is a ffected by bot h, clo ud mic ro .
physical processes and the sub-clo ud laye r po llutant
composi tion . T hus rainwater sa mples from di ffere nt
shower event s, exhibit va riable compositious. But when
monthlv mixed sam ples of ra inwater are chemically
analyzed and the net deposi tions are accounted fo r over
a substantia l length of t ime . it is main ly t he am bient at ­
mospheric burden o r po llut ion tha t gets rellected while
the weather relat ed facto rs on ly cause the va r iat ions
about t he mean values.

T he India Meteorol ogical Depa rtment operate ten
stat io n Bac kgroun d Ai r Pollution Monitoring Net work
(BAPMo:-l) (Ta ble 4), that forms a part of Global Air
Pollut ion Obser vat io nal Networ k where in pre cipitation
sam ples a re specially co llected un der a ' wet o nl{ sa mpling
progra mme (i.e.. avo ida nce or a ny dry deposition m the
co llecto r ( Krishnana nd 1984. Mukhe rjee ,' I al, 1986).
Th e mo nth ly mixed ...a rnples a rc an alyzed for detc rrnin­
ing the co ncentra l io n of the follow ing co nstituents H+ I.
Na +'. K e l • Ca " . Mg ". N H, '" SO,- ' . NO,',
eJ-'. Among th ese io ns the domina nt species a rc Ca i -!.
:-I a " . C I-' , SO,- ' . and NO,-' (Table 4), which fo rm

( 179 )

the mai n obje c tiv eof o ur study. Hence the abo ve men­
tion ed five io ns ha~'c been used to expl a in the pH as
well as test the spatial a nd tem pora l homogene ity' o f the
network.

Inte r-relat io nship between the observed io ns is a key
to identification of different so urces o f these io ns, a nd
also the detcrrninat i.m of hydrogen ions in rainwater
that control, acidity. •

Earl ier auem pts at developing linea r regrc~s ion
mOd:" or p H or rain w~ ler with trie precursors (SO,- ' .
N0 3 I) ha ve not ex pla ined the o bserved variance, o f
p H salisraetori~y. T he unexplained proportion arises
d ue 10 the limited resolut ion in sampling which is
unable to different ia te between SO,- '. a nd 0 -,
co ming fro m chemically contrast ing so urces (Vermeul~n
1980, Fay ct al . 1980) which co uld pu sh the ionie
ba lance c.itheri n ra vo.ur ,?r H H or a way . Thu' .lhe chc­
rmcally Identifiable 'OIllC species do not form a set or
i ndepen~en t factors by themselves. The sea rch for
linearly Independent set o r precursors for acidity or
ra inwater would na turally lead o ne to consider the
a pplica tion or the Principa l Co mpo nent Analysis
(PCA) tec hn ique to thc observed data . In the pre sent
paper, the 1976-87 data serres ror t he precipitat ion
compo nc n ~s ment ioned ea rl ier has been a na lysed using
PCA tec hnique.












