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On evaporation from the Indian Ocean

P"!l~ i('(l l Resra fc], V ,oom/Of!!, AllwfflalJlJd

(Receit'e<l 1 J llly 19.;·;)

.\ H.; I'n \ c r . T ho ()I'u blt'llI of t"\·a I IJr.~tion from th e u(' ~:Ut' i.. bri ~lly n-vicwed, Season al (·hRrI.i of c vnpom
tion art' p rt' ,..;'llt4..'(1 fur t hc Indian Ucean area. Combining 111('''1(" Ch.HliS wit h th e prl '1'ilJitatiun cbnrt .. lIC J ltooll8,
t hr-ml,i n sources of III ,i"t ure'8u p ply t o the atmll~phl'f1 ' in t hi~ an-il are located . From a kn owled ge of Bowen's
rat io, co mp utattons a r~' ma de of the relanvc m ..~nitll(lt'" of t he sensible hr lll (('nthalp)') a nd till' to tal co nve e
rive hl·at ·rnt'r'R.v IIJ'it by th e ,,","8. surface to t he "t m""'i,ht'rt', ThIAMf'J com puta t ion.. confirm that th e main mOOl' f lf

rlll'l'Jl.r. tmn!lft·r in ti lt" r'('ciOIl of the t rades i!'l in tho (urlllu( la te nt lu-at , .\ compara t ive di.~·lIK..ion is given
" rth.... eva ltablc t' i ti IlUto~1l of t he cx N"NI nr l'\'llp~rlltiun over !)rt'dllitAl iun betwee n tbele ti t udes -IO ~X nnd -IO~S.
Th e qu esti on or how fa r quanritat tve fl l' term in"t i'm~ o r th o ml\1'4.('i rc ula tin n uf the trade-wind {'("II anti tho
l UJ),Jid ;L1 e nd vddy- tlu ws of wa ter- va pou r a ero..~ it ,; h igh-latitude bo unda ril"K CR n provide a n indepe-ndent aerolo
Rit>gl ('11f"('kun "1I('h c-timateeie exa mtu-d.

t . Introduction

,rater \'apour, because of the ene rgy of
la tent heat which it can supply to its envi
ronmcut when it condenses, plays a promi
nent part in the init iation and development
of weat her system s t hat runge in size from a
cumulus cloud to a cyc-lonic storm. )Jost of
th is water vapour cernes to the at mosphere
from t he 0("t"IUl8. A st udy of evapornt ion
from t he oceans is t hus of importance for a
propel' appraisal of' at mospheric t hermody
namics. Since in turn oceanic circulat ion
is largely influenced by t he magn it ude nnd
d ist rihuti on of th e energy transferred betw een
Rca Hurl air , suc h a stu dy is of equa l siunifi
rnnce in oceanography.

As early as Hi86, Halley set out to deter
mine "the quant ity of vapour rai sed out of the
sea bv t he warmth of the Sun" . The first rea
sOllul;le answer to Halley 's problem nppe:H~
to hnve been given hy Briickner (1908). He
extrapolated va lues from available observe
tions on sea t-oasts and estimated that nn
:L\o('rn~e thi c-kness of l OG em was evaporated
III a year from all th e oceans , In comparison
a figure of UO em quoted by Lu tgcus (19 1I)
short ly after was ex('(>~ively high.

I II the Years between 1890-19IH. all exten
shoe serie; of direct measurements of evapora
tion were made from pans placed 011 hoard of
German expedition vessels. Discussion of
these measurements by Schmidt (1916),
Wust ( 19~O, I!)~~) and Cherruhim (19:11)

conclusively proved that the evaporation
from a pan was not representative of sea
surface evaporat ion and that the exnet
magnitude of the pan co-eflicient W R!i un
certain.

The emphasis ha 'S t herefore been, of lat e,
to compute evaporation by indirect means"
T wo met hods are genera lly adopted-«
(1) Computat ion from considera tions of
energy-ba lance , (2) Computation from ma ss
t ransfer equations rleri ved from aerod y
namical a rgu men ts.

I II the ellerlly-balanee method, th e rate a t
which energy L"I a bsorbed by the ocean is ca l
culuted as the d ifference bet ween th e energy
of radiat ion (Q.) received at the sea surfnce
from the sun an d sky, an d that reflected hj
the sen surface hack into space (Q,). It. i.
assumed that over a long period of t ime such
as a year and for au enclosed body of the
ocean the net nmouut of stort'll or adveeted
«nergy is negligible and that t he energy
eflect ively abso rbed is ut ilised eit her in eva
poration or ill direct conduct ion of sensib le
heat (ent ha lpy] to th e atmosphere. If we
represcut the rates of loss by these two pro
cesses as (It and Q. respectively, this assump
tion implies

Q. - Q, = Q, + Q.
= Q. (I + R)
= L.B (I +RJ
Q.-~,

or E = L(I +R) (I)








































