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Variations in Upper Tropospheric Flow associated with
the onset of the Australian Summer Monsoon
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ABSTR..\CT. Cheracterist ioe of t he onset of the summer [no rthwest} monWlm in Xor th AU'It rali a , a nd
of the mean upppr tropospheric flow in the east Indian 4..h~lm-.-\t1"t rali llll region are d iscussed. Th e strength
a nd ateedl neee of th e uppt·r tlow are mu ch leAA t ha n t ha t over AAia in the correepcndio g season, Nevertbelese ,
the monsoo n onset i~ shown to he a!lMl'il\tod \\;111 ma rked chu nges in the upper tlo....": in th e tropics th e ca..."terlies
iucreeee, " lid t he sub tro pical jetstream shiftR southwa rd a brupt ly, Th e cha nges a llOl) extend to low latit ude«
or t he Northern Hemisphere. They appear 10 he th e ~111t of lafl,.'C-ACB I" devel opment rat her tha n th e movemen t
or indi vid ua l dlsturbencee.

1 In troduction

Over th e past decade, t'«lIIsidc rab le know
ledge has hecn ~uin('C 1 of t he marked ami
abrupt dlR.n~eH in th e hi~h troposphere
over Asin, which are linked with the incep
tion of t lit! summer monsoon. Several
workers IlU" C point ed out such maj or fea 
t ure!'! of t ill' t rnn sitinu from wint er to
slimmer a~ t he di sap pcnrance of t he polar
tropopause in sul. t ropieel lat itudes, thc
dissolution of the vf'ry st l'OI1 J! ami persistent
west erly jetstream south of t he H imalayas,
and t he estu l.Iishtueut of an easterly jet.
centred jl1 ~t below t he tropopause at about
fifteen cl egrel'~ nort h latitude [see for example
Yin IVW, F rost 19;')3, StafT~IemlJcrs Acad e
mia S in ica 1!}!)j , Kot eswararn l!l:;R). A
recen t work on momen tum balance con
s iderations in n monsoonal region (Berso n
and Trou p 19f,O) hn,, pointed out the int imat e
connection between monsoonal low-level
westerlies an d t he !drcn!2:th an d po..sition of
the upper easterly current, at least- on a
seasonal hns is. It would , there fore , be
expected that similar changes to t hose
occurring over A~ i a would he found in ot her
monsoonal regions, t hough perhaps not to
such a ma rked extent.

Th e present study invest igates such cha n
Aes in connection wi th th e onset of the
Austral ia» summer monsoon for four
individual seaso ns, After est ablishing dates
of onset, l\ br ief examination of th o mean

flow and a comparison with th e .Asian n'~dull

is 1I1lldC'. Uppe r wind datu are th en st udied
in SOIlW det ail for four low-latitude stnt ione
(Darwi n, ('oeu:i Island, Singapore and Port
Hedlund ), and ot her observa tio n» are also
cons ide red more hricfl v. Th e behaviour of
the suh tropicn l jetstream at, l; \i)°E is ulso
related tu th e on:.... t uf th e 1Il 01l !';OOJl .

2 .. The Australian Summ er Monsoon

Th e rogion considered for speciflcnt io» of
monsoon Oll t'lf' t is t hat of Darwin and its
neighbourhood. The monsoonal bursts arc
regartll'(I, following Palmer- (IH!)2), ne due to
t he movement of cyclonic vortices often
small in horizontal e~ten t. and weak in prf'~
S UN' g rallic nt8, a long preferred tracks which
tend to he d isplaced further poleward as
summer progre!:lSe~, Evidence for th e im
portance (If suc h d ist ur bances is given hv
Hann ay ( 1915) who considers that deep
monsoonal weste rli es are nearly al waY8
associated wit h t he developmen t of tropical
cvc loues. The onse t, which is th e first of
these "bursts", can then he so me what
arbitrarily determined either by th e ('han ge
in wind regime or by th e changes of pre
cipital ion recorded,

An examina tion of hoth cr iter ia has hoen
made for t he Darw in re:,t'ion for fonr " wet"
seasons, riz , th e mon th s Xcvrmber to March
19!j;)J6 to 1!)!)8/H, to connect these with
r. h nngf'.~ in t he lll'p<'r wind regime over 8




























