atmosphere swrface pressure over the
warmer water of the west maintain a
zonal pressure gradient thar sustans the
Trade Winds

In the eastern equatorial Pawfic Gcean
off the coast of Sourh America there is g
marked seasonalily w1 sea surface
remperature The annual cycle of sea swface
temperature is assocared with che
strengrhenmg and weakening of the local
southeast Trade Winds, which wax and
wane with the annual migration rorth and
south of the intertropical convergence zone.
The equatoral Trade Winds weaken and
upwelling of cold water i the coustal
regions 15 ar a minmaem duning the Southern
Hemsphers summer as the interrropical
convergent rone s furthest south, &3 4
consequence, the coastal sea surface
temperatures off Heuador and Peru are at a
maxmmum during February and March, The
cooling rend returns as the mieriropicul
convergence rone moves novthward duning
the Southern Hemisphere winter, cuusing
the Trade Winds and upwelbing to
strengthen

Over the northern Pacific Ocean,
parucularly off the East Asian continent,
thers is a strang anoual cycle of seasonal
heanng and cooling of the surtace waters,
The cooling during the Northern
Hemisphere winter is enhanced by very cold
aflow from the Asun continent that extracts
heat from the East Ching Sea and the
northwestern Pacific Ocezn. The surface
lavers warm during the Noithern
Hemisphere summer months, as the
monsoon reverses and solar heating
mcreasas.

The annual cyele of sea surface
rernperaturs in the South Pacifc is
significantly less than that of the Norh
Pacihe, reflecting the ahsence of a
conbnental influence comparable 10 Asia
and s seasonal reversal of winds

Monsoon cireulations

A greater proportion of water covers the
Southern Hemisphere than the Northern
Hemisphere, Consequently, svaporation
Fromt the aceans of the southern Hemisphere
is a stronger source of mowsure and ftent
encrgy for the aunosphiere than is
svaporation trom the cceans of the Northern
Hemisphere However, the greater
proporton of land n the Northern
Hemisphere causes the uverage global

emperature o be warmer and a strong
source of direct heat to the atmosphere
during the Northern Hemisphere summet,
The spatial and seasonal asymmetries of the
heatsg sources 1o the atmosphere are an
important background to a consideration of
the monsoon systems,

Drifferential sumimer hesting between
the vopical lindmasses and the surrounding
seas establish surface temperature and
pressure gradients thar provide the eoergy o
iniriare, and assist lo mainkain, svasonsl
monsoons, The Asmn monscon
particularly strong because of the gengraphy
of the Indiun and Pacific Oceans and the
topography of the Himalaya Mounians and
Fihetan Platcauw The wind dirculation of the
Asian monsoon extends westward 1o Alrica
angd castward across the Paafic Ocean

Very cold air and hugh surtace
atmospheric pressure forms over the Asan

. continent, particularly over the Tibetan

Plarean, during 1the Northern Hemisphere
winirer At the surface cold arr Bows out from
the region of lugh pressure, both eastwards
drourd a strongly formed aleunan low
pressure system in the North Pacific and
south-westward mito the South China Seq
and ihe northern Indian Geean. The wind
circulation of south Asia is very persistent for
several manths and is referred 10 as the
Asian winter monsoon. The scale of the
winter mongeon 15 judged from the local
departures of surface pressure and wind
How of Jenuary from anneal averages as
shown m Figure A 7

Duting the Northern Hemisphere
sumnmer, nsing ar w deep aunospheric
convective ciouds over the refabively hot
landorass of Asia draws surface air from the
swrounding relauvely cooler waters of the
northern Indian Ocean, the South China Sea
and the East China Sea. The southwesterly
airflow over the Indizn subconunent and the
south to southeasterdy low of the Trdo-
China Peninsula have high humdity and
converge towards the regon of lower
pressure over the relanvely hor Asian
conlinent This targe-scale circulation s the
dominant summer monsoon of Asta The
scale of the monsoon can be judged by the
departure from the anmual mean of the
surface pressure and wind fiekls over the
oceans dunng Julv shown in Figute & Th.

The maps of average outgoing
tongwave radiation for January, Apnl,
July and October in Figure 4.8 show the
seasonal progress of the focus of ropical
convecnon over the Indo-Pacific region



