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Salt Particles and Haze in the Indian Monsoon Air*
n . C. SRIVASTAVAt mill C. n OXXE

1I'00<1s Hole Oceanographic Institution, lJ'oo<ls lTolc, MassarhltselU

iRecei»...129 JIarch 1.9(6)

AUS i' nA c:r. During the l nter ne ttonal Indian 0('('8n Expedit ion, an extensive f;('tiNI of t Imc-18)"'(' mot ion
pictures of douds \\"£ & ta ken from aircra ft ove r tbc Arabian Fee, An unusua l fea t ure reveelcd h~..th('l!t' p ictures ie
t he occurrence , d uring th e m OIlN'JOn :'I('8MIII , of (-UmUh18dO llclM immersed in III dense be ec, wlich frequent !...· cu t down
the visibility t o 1('63th an 10 kill. In t his POllt't. an attempt ie made to exp '&in t he occurrvnco of the haze. over t he
ea stern poenous of the ArAbien &8, in terms of conden-et ton of wa fer-Y8p,m r on woa -MII J1.I1rt iclt·t .

•

1. Introduction

During the I nt ernat ional India n O~('.an Ex
pedition , t he " "'ood;; Hole Oce a nograph ic l IL..t it u
lion flew lIll inst rument ed aircraft over t he I ndia n
Ocean and t he Arabian Sea during t he t hree period"
(i ) early southwest 1110 1180011season I9G3, (ii ) north
e<l.t monsoon ]96·1 nnd (iii) middl e aud lat e Rout h
west monsoon 196·1. These B.ights were generally
made at n. height below 4 km above sea level.
Besides ma king measurements of various met eo ro
lo~i l'.nl vnrinhles, time-la pse moti on pictures of
clouds were taken from t he uircra ft , The pictu res
taken during the sout hwest monsoo n season
showed t he rather un usual feat ure that cum ulus
clouds of tell occurred embedded in a genera l deru....c
haze which frequent I} cut down t he visi bilit y to
loss t hnn 10 km, The prC8CJI(;C of n dense haze
lav er over I ndia .•luring the premonsoon mont hs,
)I~rch to J une, has been noted in t he literutu re
(Tr ewarthn 1961 ). Br vsou, W.lson and K uhn
(196·1) observed a dense haze layer extending from
Li bya to Burma HI$ an nlmo..t un broken layer
du ring t he month of April in 1H6~ and IH63. The
top of the haze layer varied from fi to 10 km in
al ti tude above 8(,8·1('v('I, t he mnx.mum height.
being a tta ined over the Haj. ,tl ", ,, desert. This
haze was a pparent ly a res ult of the du st mixed up
by t he hot , 1In -rable, d ry cO'ltil1ent a l air, The
observnt iun ~ of hnze du r iIl,!! t he southwest monsoon
season over th e Amb.an Sf"a. reported here. do not. ,
however, llppc.\r to a....lm it of such an explan at ion,
since t he a . r in qu est ion had a t ra jectorv of con
sidcru hle length over t11t~ ocean nway from SOll re~s

of IM)lIut ioll. I n t h i ~ not e it is shown 111::.t , oYer

t he eastern porCollS of tIle oceall , rhen' ;1' n Ht rong:
n,,<;;ociation uetw t'cn t he oe('urrt·nct.~ of haze nnd
high relati ve laulll itl;ty, nnd t hat t he t ransit ion
from a non -haz\~ to hnzv conditi on t akcM place
Il e al' t he phuse-t ran eit ion" point for w it ) na mely ,
nea r a r('la t ive Immitlity uf uholl t 80 per eent. Ou
t his bu~i8 it is 8ug~ested tha t th e haze is du e to t he
conden.sa t ion of wat er vapou r on sea -R:11t part icl~ .

2. Haze and relative humldlty

The haz e was genera lly a bsent in t he very lowest
layers extending from th e sea surface t o nn a lt it tide
of a few hundred met res as shown by pho~ogrnJlh i c

shots t aken from the aircra ft at low levels, and
by reports of excellent visibility received from
I$ hips in the area. ' VhcII t he ai rp lane climbed to
highe r levels, t he atmo sphere was oft en found to
be hazy. This is shown by F ig. I , which gives t wo
pa in; of pictures t nken wit hin a few minutes of eac h
other on 16 (l'ig. I ll) a nd 18 Augu st 196·1 (Fig. I h).

The incidence of and increase in hazine.....'5 with
asce nt on t hese days wag associated with an increase
in relative humid.t y wth increasing alt it ude above
sea -level. }·1g'. 2 she ws the profiles of rela ti ve
hu mid ity on t hese t wo flays as dedu ced from
measurement a runlie from the a ircra ft . The nlti 
t udes ut which the ph nto:.rr:tphs of l1' ig. ] were
taken nrc indica ted hj- t he arrows. 0 11 16 August,
t he relat ive humidt y at the lower level (no ha ze)
WlLS 74 per cent while t ha t at the upper level
(hazy) wus 81 per cent . On 18 August , t he relat ive
humid ity a t t he lower level (11 0 haze) wns 77 }Jer

cent, while t hat at the upper leve l (hllzy) was 82
per c·cnt. It wa s , therefore, at a relat ive humidity
near SO per cent t hnt the transition from 11. condi
t ion of no haze to une of haz.ness t ook place, Inci
dentally, it may be rem arked that t he increase of
relat ive humid it y with height in t he lowest. layers
of t he at mosphere is what is to be expected in a
well-mixed layer.

Vllr int iOlL'i in hHzincs8 were ('ncount t'l'cd Hot
onlv in tIle vert il'al hUl nh;o in t he hor izont al.
Th~ vari a t ion.~ in the horizontnl also appea r~I to
be aSJ«)Ciatp.:! wit h corresponding VAriat ions in the
relati ve humidity. To illm;tratc this point amI ill
order to bet t er demonstrat e the trHI18it ion from
no -haz e t o IlIlze cond itions wit h increfi Ring rela
tive hwnid it y, dnt" for tlllec flight. (30 Jnne 1963,
20 August 1961 a nd 28 Anh'l'st 1964), a mount ing
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