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Wind stress and fluxes of sensible and latent heat
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ABSTRACT. Durin g the Indo-Sovie-t lfou!oon Experiment (OOIEX) in the yeat 1973. (our Hussien research
,,: ('~...,,18 l·~l:ot". Oh.an. SlloJ.YJlia-tJ:y and Prili" rema ined stationary at location' near OO ·JoX. -19 ,6°1':: 00 '1oN, 60. ()oJo;;
1O. ooX. 6O.0oE and 18 -()OX, 67 ·noE respectfvely.. from 28 J une to 2 J uly 1973. Hour ly surface observa tions were
tak en on board the ships during this period. F rom thes e observettone hourly val ues of abearing st ress of wind
at t ho surface and vort lcel 8 UX6S of sensible and latent hoot at the ai r .Mea interface are computed by using the bul k
aerod ynamic formulae. A variable drag ooefficicnt with wind speed Ie used 8" euegoeted by Deacon and Webb
(1962). Hourly " a1nellof the Rlohsrdeon number (Hi) for t he four locations are also computed.

It i A found that the surfa ce layers at Joeatione near DO· JoX. 49 ,6°,1':; IO·O"'K. 5O·WE and I8·00N,67 .00 Jo:
show neor neut ral st lAbility conditione. The wind etrese values ar e compara tively smaller at the equetorla! JocatiOnill
than those at the nor t hern ones. A marked Increase in the wind stf{'flll occurs in 1l.880 eiatiOIl with a surge in the
monsoon curre nt ,

The sensible heat flux shows n well defined diurnal vari atio n which is in close conformity with t ho diurnal
va ria tlona of the nlr -sen te mperat ure dlfferonce. .Maximum positive tlttx occurs around mld-nlght or dawn hours
a nd minimu m around mid -dey or afternoon hours. An actua l reve raul of direction of t he ecnelble heat flux ill
found to occur a t noo n-hours pa rti euleely at t he northern loca t ions near 10 ·ooN, 60 '0°": and 18 ,ooy , 67 .()OR
during th e period of etudy. The lat ent heat flux remains positive at all t imes of th e day and shows &

eel et tve t1ccr clUIO or increase wit h a decreeee or increase in th o wind speed. Wh ile the sensible heat flux shows
a marked Increase during dist urbed weather period. t ho latent hea t flux shows a deoreeee du ring the lame
period.

where, TO is the shearing st ress of wind at the sur
face Q.. and Q. are respect ively the eddy vertical
t ransport s of sensible and lat ent heat, which are
directly proportional t o the differences between
the pot enti al temperatures (.6.9) and specific
humid ities (.6.g) measured at the surface and
at a height a above t he surface, usually taken as
10 Ill. CD,CT and 0. are nondimensional bulk aero
dynamic coefficients and aro someti mes referr ed
t o as tho drag coefficiont , Stant on number and
Dalton number respecti vely. U. is the wind speed
in mps at the height a, cp t he specific beat of air
at const ant pressure, L the latent heat of vapor ise
tion and p the air density.

R oll (1965) has discussed tb. derivation of the
above equat ions and suggests thst OD"' CT""O.
over the sea for near neut ral condit ion. 0D depends
upon the height of t he observation of wind and
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I , Introduction

The dynamic and thermal propert ies of the at 
mosphere and ocean are directly a ffected by the
air-sea t ransfer of momentum, heat and water
vapour. The transfers are nearly independent of
height in the atmospher ic surface layer, a layer ex
tending from the sea surface to a height of about
50 m. Th is ena bles one to infer the fluxes
at the air-sea int erface from th e measurement s at
a convenient height. I\IJo\'o Hie &m level.

During t he Indo-Sovi et lIlonsoon Experiment
(ISMEX) in the year 19i3, oceanographic and
metoorological observut ions were made on board
the Russian research ves..sels l' oeU..-ov, Okean
ShQkaliosky and Priliv. These vessels remained
stat ionarv at locati ons near 00 ·] 0 N, 49·6°E;
00·1 °X, •60, 00 E ; 10-0'1', 60 ,00E and I S-OoN,
6i ,00E respectively from 28 June t o 2 July
19i 3 and took hourly observations. These observa
t ions have boon used to compute the shearing stress
of wind at t he surface and fluxes of sensible and
lat ent beat at the interface by using the bulk
aerodynamic for mulae given us-
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TO = "cDIf.
Q. = pCpCT (90 - 6. ) U.

Q. = pLC, (go- g.) U.
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