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Trop ical numerical weather prediction studies fo r the
1987 Aust ralian summer monsoon
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AUSTRA<...T . T he performance o f the EC M \\' f<UllJly sb· Ii.'''',,\:J ..1 "}:olc llI in dcpi':li ng the nuun fea ture , o f the
J9H7 Australian rnOJ1~OOJ1 is described. Th...• fc.uur ...·, mclu.tc tho: 111:.111 circulat ion for the period and the onset a nd
acti ve/brea k pcriods of't he m on soon . T he mafcl i" '\u.:,;.;.,ful in p rc Jict ing Ih: m r tn fc uurc's U;'I Io .1da ys a head with
the ma in deficiency being the m arked wea kening of the upjl:r level d ivergen t circu lation with rim e. Th e analyses
succe ssfully depict mo st feature s or the m on soon circulanoa. Ar lh )J~h the model i ~ able to rOrCCJ \1 onset up In
about 1 d ay uhc.rd and the sub sequent ep iso.Jes up 10 about .1 da ys a head , there is a tendency in the: model
forecasts 10 weaken the low level w~qerl)' win Js with um e.

J. 'ntrtMlIK'tiHn

Although th e performance of numerical weather
pred iction ( WPj mode" in th e tropics considerably lag,
t he performance in th e extra-tropics, significa nt progr..:~~
has been made in th e recent years. Fo r exampl e. th e
syste ma tic errors of the EC~'f\\'F mod el in th e tropics
have bee n considerably reduced (Ti:c.hk ..: «'{ ul, 19XX)
wh en compared to the errors in the ear lier version of th,
model reported by Ka na m itsu (19~51 and Heckley ( IYX5).
A nu mber of factors su ch as inc reu..ed horizontal and
vertical resolution and improvemem, in anal)~ i ~ have
bee n pa rtly responsible for this. HO\\.:\'.:r. th e ma jor
im pact on mo de l performance in th.: tropics hus rcsultcd
fro m impro vements in the param.ncrization of cumulu ..
co nvection. int.:mct ivc clouds and th;: radi:.tt ion ~chem .:
and (p..:rhap... m{)~t jmportantl~) through Ih.: inclu",ion or
sh a llo w convcction in th e modcl(Mohant~ ('/ aI, 19S5),

In the so uth cast A sia n regio n the sum ll1:r (summ er
a nd winter refer to southern hemisphere seas o n ) mon
soon a rrives in the no rt h around i'ovc mh.:r and retrea ts
from th e region a round f\.·la rc h, During D~c ;: ll1 h .: r or
car ly J a nua ry a d ramat ic southward ~hin occur~ in th e
location of th e major heat Sou rce in this r;:gion OIccorn
pa nied by a sudden es tablish me l1l of lower tro pospher ic
westerlies bch"'cen th e equator and 10:;1 S. T his con~ti.
t utes th e o nset of the Au st I:.l lia n summer monsoon . T hc
Au st ra lia n monsoon season ca n last from ..Iround 10
da ys to 100 da ys (sec 1I0 ila nd IYX6j a nd is ma rked hy

active/ break periods which are associa ted wit h stren g
th cni ng/wca k-:: ning of th e low level westerl v winds. "
revi ew o f the Australian sum mer mo nsoon" is given bv
Mcll n dc (19X7l. •

During Ill: period 10Ja n ua ry 10 15 Februnrv 1 9~ 7 an
extensive observation program \\ it S ca rried nut in the
Au ... rrulian regi on . correspo nding to ph ase II (the
major Hell! phase) of the Australian Mo nsoon E\p.:ri
meut (AMEX, 'ee Holland , 'I 1/1. IY~61 . A MEX was
carr -ied out by the Bureau of Mct: o ro lo,gy Resea rc h
Ce nt re (11M Re ) in collahoration with Mo nash Univcr
... i t). Til: cxperimem " as d:sip.n.:d sp~cilical h to pro 
vide a research data base of sufficient resolution hot h to
document t hc basic st ructure of weat he r svs tc rns in the
Au ... tralian tropic~ during th.: nlOn~oon s'cason a nd to
diagno~.: th : ::fT:cts of the int.:mctions h.:twcen l'OI1\,,;:C.

tiv e a nd larg: sca le 110w, The pe rio d of the ex perime nl
was marked by t h ~ onset of monsoon in the A ustrali a n
reg ion followed hyactive and hreak pe riod, . In addi.
tion, four t~opic~l l cyclon~,~ r~lrmed d uring the p.:r iod ,
two or WIHCh formed wuhm th e en hanced A ~I[X
network,. Thus th e two cyclones wer.: very wcll observed
and prOVided good test cas es for n ume ric,,1 mod els,

A dctai l~ t.1 stwJy of the pcrforl1l~lllcc of the ECM \V' :
analysis rorecast sy~tcm has b~~n ca rried o ut fo r th~
~M EX p~r i od with pa rtic ular e m phasis o n th :: Au st ra 
lia n Suntm .:r monsoon :me.! th e trop ical cy clo ncs \\'h ich

• T he work descr ibed Wll oll carrietl out whil t.: t ilt.: aul!l()r wa.. on a vi ollit at th e Ellrop~an Center [lH· I\fetlium Ra ng.e W,,'a l lier
Forocnsl". Rend ing:, Eng l:tnd.
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