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 SOME OBSERVATIONS ON SPRING RAINFALL AT MELBOURNE

"By R.H, Clarke ‘
C.S,i,R.O. Division of Meteorological Physics, Melbourne

(Manuscript received October 1957)

Abstract: In an attempt to explore the
possibility of issuing quantitative daily
precipitation forecasts, some statistical
relations between daily rainfall and
certain "predictors" - upper winds at two
levels, vertical stability and humidity
distribution and frontal passages - have
been derived, based on September to
Novenber data for the years 1953-56
inclusive,

' This study. indicates that the
value of these "predictors" for the
quantitative forecasting of rainfall is
limited.

l,  INTRODUGTION

In order to attack the problem of meeting the '
growing demard for quantitative daily precipitation fore-
casts, it is necessary first to consider the possible
bases for such forecasts,

Rainfall in the absence of marked physiographical
features may be divided into two broad types, respectively
due to vertical motion distributed horizontally on a
relatively small scale, and on the synoptic scale, It is
noted, however, that the two types merge under certain
conditions: convective showers may occur in a subsiding
stream heated from below, but also, and generally more
vigorously, in a moist stream subjected to destabilising
synoptic scale ascent, In the latter case it is frequently
not possible from the records to decide which of the two
processes, small scale or large scale ascent, predominated
on a particular occasion at a particular place, Oneuould,
however, expect from general considerations a strong
correlation between rate of rainfall on one hand, and
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intensity of symoptic scale ascent on the other, with lower
and middle tropospheric humidity the other important factor.
In the case of pure conventional rain, the important para-
meters would appear to be vertical stability to some o
characteristic convective height and low level humidity,
with humidity at higher levels possibly contributing through
the entrainment process.

In a statistical survey, it is not possible to use
the intensity of synoptic scale ascent as a parameber, since
no estimates of this quantity are regularly made in Australia,
In the absence of such estimates, one is obliged to turn to
a substitute correlated as strongly as possible with it.

Low level horizontal convergence or high level divergence
(near, say, tropopause level) could be expected to
correlate well with mid-troposphere ascent, and hence with
rainfall of the synoptic scale type.

An aim of the present study is to find to what
extent, if any, for the present purposes, the field of
flow may be replaced by flow at a point, as a “predictor”.
It is fully recognised that a more thorough attack on the
problem is demanded, and will in course of time no doubt be
made,

26 THE PROCEDURE

A list was compiled showing for each of the 364
days the following data:

(1) Rainfall for twenty-four hours to 9 a.m, the
next day for three of the four stations in the
metropolitan area of Melbourne for which daily
(seven days per week) rainfall figures are
available, namely, Melbourne Airport, Laverton
and the Bureau of Meteorology. The fourth,
Aspendale, was rejected as being too far from
the others, The three stations are located
as shown in Figure 1, and will be referred to
as E;, L and B respectively,

(2) The 2 p.m, wind at E at 10,000 and 20,000 ft.

(3) The "Showalter index" (Showalter 1953) from the
2 pom, radio-sounding at L.

(4) The pressure mean of the relative humidity from
the same sounding in the layer. 800-600 mb,
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(5) The passage or non-passage of a front at
Melbourne during the twenty-four hours to
9 a,m, the next day, taken from Central
Anglysis Section twice~daily microfilmed
surface charts,

(6) The average R, of the daily rainfall at E,
L and B, (respectively B, R, RB)‘

The values RA were plotted against wind at

10,000 and 20,000 £t on separate diagrams and against
Showalter 1ndex and 800-600 mb humidity on enother.

It was seen that the distribution of rain days and amounts
was not random but that for example heavier falls tended

to occur on days represented by points falling within
certain areas of the diagrams, By computing mean rainfall
per standard area on the diagrams it was possible to
divide the 10,000 ft wind observations into four areas

B, C7, D7, (Figure 2), the 20,000 ft wind observations

into four areas, somewhat similar, Ao, B, C 59 D,

(Figure 3), end the stability-humidily o servations into’
six areas I, II, III, IV, V, VI, (Figure L4). It would be
desirable to check these divisions by means of independent
data when sufficient are available, Each day's
observations were thus classified in four ways according
to 10,000 £t wind (A7=-D7), to 20,000 £t wind (A5—D5), to

stability-humidity measurements, (I-VI) and to passage or
non-passage of a front, (F or X respectively). .

Table I lists rain data based on RA for these
classifications and various combinations of them,
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We note the following points of interest:

The standard deviations of Ry in each group are
large, effectively offsetting the somewhat
encouraging gradation of average rainfall among
the groups (cf columns V -and X),

The distribution of Rjp within most of the groups

is still strongly skew, so that their representation
by mean and standard deviation is not always satis-
factory, In order to represent the distributions
in some of the larger classifications more clearly,
Figure 5 is presented, The frequency field of the
36l observations of Ry was divided into LO

approximately equally frequent quantiles, of which
18 represented no rain and have not been
differentiated (see Table 4)e The effectiveness
of the separation achieved by the various modes of
classification can then be judged by the degree of -
asymmetry of the histograms in Figure 5, where some
of the best "rain" and “no-rain" "predictors" are
shown, It is disappointing to note that even the
best of both types of ‘predictor" show a wide spread
of observed rain over much of the field, indicating
that even if the Ypredictors" could themselves be
accurately forecast, errors would occur in )
qualitative forecasts of "rain" or " no rain", and
that quantitative forecasts on these bases could
hardly be said to be feasible, In practice, the
prediction of the “predictors" would be difficult
enough, especially the stability-humidity criterion,
which correlates best with RA°

Seventy-eight percent of the total rain fell in
quantiles 36=40 inclusive, so that prediction of
the one day in eight on which ,23 inches or more
rain fell may be regarded for some purposes as
the chief problem,

A large proportion of the total rain fell with
winds aloft roughly from a north to north-west
direction, and stronger than sbout 10 knots (rows
1 and 5), This is expected both from experience
and from consideration of normal structure of
systems, but the scatter is large, with no rain on
roughly one third of occasions, However, these
"predictors", A, and As are not much inferior to

that frequently used in practice, namely a frontal
passage {(row 15), for qualitative prediction,
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Fig 5. The distribution omong 40 quantiles of the rainfall R, on days
characterised by various “predictors
Scale~ Along ordinate [: represents two occurrences except for X
and F where the same distonce represents four occurrences.
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