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THE FORMATION OF WEAK TROUGHS OFF THE S. w COAST
OF WESTERN AUSTRALTA o .

(By D. Gaffney - Veteorologlst ar. II,
Weather Bureau, Perth - 7

1. THE_ISALLOBARIC CHANGES.

The three hourly positive isallobars
along the South West Coast, associated with a high
pressure: rldge moving acposs the south of the State,
frequently change to marked negatives during the early
hours of the morning. This change ih pressure tendency
is accompanied by the veering of the winds along the
south west coast from South-west to West to North-west,
and a strengthening of the pressure gradient. Thus,
there is ecvery evidence of a trough dGV&LOmeDt off the:
coast.

However, for some unknown reason, the
negative isallobars anecad of the trough return to
positives at:0100Z, when the trough is 'still, outside
the coast. At this stage there is a olackanng of the
pressure gradient, and the weakening trough begins to
cross the:coast w1th 11tt16 act1v1ty along the trough
11ne.= =

These isallobaric changes presented
a problem, for which no solution seemed readily
available. At first 1t was thought that the three. :: -
hourly diurnal pressuve corrections were faulty, thereby.
giving rise to incorrect isallobars. However, the fact
that these trough developments. may extend over several
months, during which the diurnel €orreciions vs ry,
discounts this possihility.

- Troughs formed on threce successive
mornings over thc period 5/9/52 to 7/9/52 - and  each ,
trough was characteriscd by similar variable isallobars,
This suggested that the development may be due to :
diurnal factors, and with this possibility in view, the
trough which developed during the carly morning of
5/9/52 was examined in detail.
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2, " DATA. - *, :.-...

(a) Figs 1 to V inclusive are- surface
fwwwnanalyses with- corrrspondlng three
““hourly-- 1sallobars, ‘covering- the
. period from OhO?OOZ to 051000z,

(b) Figs. V1 to V111 inclusive are.:
‘ corresponding 700~mbs. charts.,

(c) FPig 1X shoWws the 04220C% dry bulb

... temperatures for selected. stations,

~ ‘together w1th ovcrnlght temperature
falls( '

3. DISUSSION OF DATA.

(a) Fig 1 to V.

Flg 1 shows ‘a ridge moving across the south
of the Statc, and therc is no cvidence of a trough form-
ing. off -the coast. ' ' ‘ ~

In Fig.11l 11 the vcerlng of Lceuw1n s W1nd
and the north-west w1nd on the "Mahia,'" suggest that-a
trough may be developing.

Flg.lll shows the change to ncgatlve

isallobars: ahd the deepening .of the trough off the'eouth
west coast, .

e e e

through Cape Leeuwin, and the return to p081t1ve 1sallo—*
bars ahead of the trough

Flg. V, the trough has weakened and
moved further gastwards. v
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(b) Figs V1 to Vill, corresponding 700 mbs.
“.charts, show that the ‘trough:. development extends to the
700 mb. level, and that the “inland high pressure cell
also extends. to the upper-air, - I o

(c) In Fig. IX, it may be seen that the morning
(2200%) temperatures inland, are.much lower than the
morning temperatures along the south west coast.,
Furthermore,. the overnight temperature falls for the
inland stations are much greater, resulting in greater .
subsidence: ihland. - B ' o

4. THE TROUGH DEVELOPMENT.

the night are light, and there is an. appreciable _ .
difference ‘in-surface ﬁemperaturesnbetweennlénd\énd s€a. -
(8ee Fig. 1X.) There is thus a widespread cooling of
the lower layers of air near the ground. These

layers. become denser, and consequent subsidence, .
accompanied by --an:tinflow of air aloft (500.-mb. Level,)
aids the formation of a high pressure cell (or ridge)
over the south of the State, and the development of a
weak trough off the south west coast. :

. The surface;Winds bvér»the land . during

"With synoptic situations wuch as
these, it is difficult to determine the order of this
subsidence without additional Raobs at night. However,
when estimating 1000---700 mb. thickneésses at 22007,
for inland stations such as Kalgoorlie, it.is usually
necessary to lower the height of the subsidence
inversion given. on the previous 0800%Z Raobs by as much
as several hundred feet, in order to obtain 700nb .
thicknesses to correspond to the 10,000 ft. pibal winds.

Co _These facts suggest that in synoptic
situations Such*éé’thése;'with"weak"éUtJfomhighw .
pressure cells, the maln subsidence occurs during the
night, and is due largely to the "cooling of the lower
layers. ‘Surface warming, of these layers during the
day leads to convection, ‘and consequently ‘a wedakéning of
the high pressure cell formed at night,
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et e The trough whlch forms off the coast
between the high pressure cells (see Fig, 1V) shows'a
marked deepening at 2200Z.  .This deepening may be due
to one or more of the follow1ng causes-—\w.

(a) SURFACu DIVLRGENCE

L It may 'bé sSeen that 1n Flg 11 the 1so—,
bars are: dlverg1ng along: the south west coast, and this |
may cause pressure falls 1n the coastal: dlstrlcts.

(b) SHEAR EFFECTS. JETIE N e I R

Frictional shesar effects between '
adJacent 1ayers in the broad ‘north west stream, Wthh has
increa51ng velocity:from north to south may causs;,
falling pressures along the coast.

'jsoba}s

Rl .,
/A

A sEtAcceleratlon shear above layer.
ﬁ'EE Rstardatlon shear below layer
e = Corlolls foroe. _i E&f'ffi S Cos

;'Dlvergence occurs - at X
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L.~ (c) . DEEPENING OF SOUTHERN DEPRESSIONS.

‘ o Southern depressions may intensify
northwards. towards the cold reaicn created by the
cut-off high.. It must be noted, however, that the
troughs have a NW-SI orientation, and the trough line
does not pass' directly through the cold region,

(see Fig.lV). . . :

5. THE TSALLOBARIC * VARIATIONS..

: To explain the reversal of negative
lm.allobars to positives at 0100Z, was -difficult.
This may be due to a delayed action sub&idence in the
coastal districts. . The delay could be brought about
by the much higher dew points and greater cloud -
coverage in these districts, which ‘cause a lag in the
surface radiation. : ' '

: : Another possible cause may be the
steady drift south-wards of colder air in the rear
of the inlend cell.. This cold air is drier anddnser,
and combined with land breeze effects, may result in
delayed subsidence. . ' R

6. GENERAL INFERENCES.

In the main, these troughs at 22007
weaken when crossing the coast, but occasionally they
deepen into major troughs. S.H.Lloyd, in a recent
article in the Australian Met., Magazine, No.l
concludes that the frequency of major troughs of south-

'~ érn. "~ origin at Cape Leeuwin (long. 115 degrees East,)

appears to follow a normal curve pattern with a maximum
on the 2200Z chart. 1t is suggested that the cause

of this maximum frequency may be due to the weakness
created by the splitting of the high pressure.ridge
as described above. A



20~

S .. Returning to. the weaker types of troughs,
1t may be seen that their ‘development plays. an important
part as far as forecasting over  the scuthwest of the
State is concerned. As stated abové, a similar sequence
of isallobaric changes took placé on'ithe mornings of
6/9/52 and 7/9/52, and a less marked sequence occurred

on the morning of 12/9/52.  Fréquently the negative B
isallobars at 22007 become léss-negative at 0100%Z. R
Examples. of this type occurred on the mornings of 17/9/52
and 19/9/52., - Furthermore, when ‘the overnight préssure: .
falls are very large, .as on 18/9/52, and the trough
usually moves rapidly across: the south west coast by
2200z, and any effects of Subsidence ahead of it are -
apparently masked. ' ' : o ;s L

, : It would be interesting to compare -
these subsidence effects with similar developments in '
the Eastern Stdtes, and to compare the extent to whioh -
,Bubsidence may be masked by the operation of other

factors, It is emphasised also, that further .
investigation méy show that the trough development is
caussd by effects other than those .outlined above.
However, the purgosé of this article is to discuss the:
Situation, an? offér suggestions as .to causes, rather ..
than present.a~fipa1ised explanation. - a .

. : i N .
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