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The effect of zons! gradiints of sena surface

temperature on the Indian Bcesn wvinter monsoon 1

C. Cohen
The City College ﬁ47"

June 1981

Cohen [(1881) discussed the results of saveral
climate simulations by the 7-lsyer, 8 x 10 GISS climate
model (ﬁanson et. al., 1980) thet were designed to test the
contributions of various surface boundaery conditions to the
globel cliimate. The mode! was run with the sun fixed at a
perpetual Janusry. In @ comperison of run 85, in which
realistic Janusry surface boundsry conditions were used,
with run s, which was the seme except thet & zonally
symmetric climatological Jenusry ses surface tempaersture
(SST) fi1elo was used, one of the results wes that run 5
provided a2 better simulation of the Indian Ocean monsoon. e
This report presents s further comperison of the wind fioalds @
over the Indisn Ocesn that were genereted by these two model
runs.

Sehe (1970) described e possible effect of zonal
enomalies of SST in the Indian Oceen on the monsoon

circuletion. Numerical sxperiments (a.g. Weshington et. %

@l., 1877) have tested this relationship for the summer

mOonsoon.

lGrant NGR 33-016-086, NASA Godderd Spece Flight Center. This

research was cerried out at the Godderd Institute for Space
Studies I(G[SS).
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In run a4 of the present experiment, zoneally symmetric
SST's were used over the entire globe: fig. | shows these
temperstures for the Indien Oceen. Fig. 2 is & regionsl map
of the globul realistic SST field used in run 5. The
varmest eoroa, ot 28 C, is just south of the equastor in the
sastern part of the Indien Oceen, and isotherms are
genaerally oriented in & southwest-northeest direction except
for the colder water at the wesl coests of the continents.
The mep of the difference between the two SST fields (fig.
3) shows colder aresas in run 85 surrounding the Somal.
Poninsuia, in the South Chine Sea, and northwest of
Rustralia. HWater is warmer by 2 degrees in run 35 southwest
of Madagescar, with @ werm tongue extending northeastward
towvards Malaysie and the Bey of Bengal.

Surface winds in run 34 (fig. H) ere generelly from the
northeast, east, or southeast, except for a strong onshore
wind at tho west coast of Indis. Cross equatorial flow i
mostly from south to north.

In run 85 (fi1g. S) cross equatoriel flow is reversed,
flowing from north to south, in egreement with observation
(Fig. 6. The map of differences of the surface winds
between run %S and run si (fig. 7) shows the genersily
northerly cross equetorial flow and an incressed westerly
end northwesterly flow @t 8 S. Exceptions ere the increased
southerly flow in run 85 crossing the equetor at the eastern
end western borders of the Indian Ocean,

As in Cohen (19Bl), the Student's t-test is used to
compute statisticel significance. Fig. B8, showing the
difference between the surfece winds of run 85 end run sy,
is 8 reproduction of fig. 7, except thet wind vectors are

drawn only where the differences betveen the zone! wind
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componenls are significant st
9 shows the wind vectors only
the meridionasl components ere

In comparing fig. B8 with
of Lthe dJdrifurency veclors for

not statistically significant

the S%Z level, Similarly, faig.
where the differences betwveen
significant al the L) tlevul.
£ig. 7 it can be seen that el
which Lhe zonal componunl .

hove en elimost negligible

zona! compounent. R compsrison of fig. 9 end fig. 7 yields @

similar conclusion regarding meridionsl wind components.

Summnary

The GISS ¢climate model wes run in e perpetus! January

mode with 8 reslistic S5T field, end sgein with a zonslly

symmetric SST figld. HWith zonally symmetric 5ST, cross

equastor:ial flow at the surfece of the Indien Ocesn 15 mostly

from south to north; when a reslistic SST field s used,

¢ross equatorie! flow 1s reversed over most of the Indien

Ocean, indiceating that SST 15 sn important fesctor in

generating the Indien Ocean winter monsoon circulation.,
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