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1. INTRODUCTION

The climate of a region is not constant. Average conditions over one period

generally differ slightly from average conditions over another. Within the span of

I t it"-t ir" there miy be l itt le variation of climate but over geological t ime-scales'

measured in mill ions of years, there are malor changes. The rock formations seen

in the cliffs at Red Bluff show weathering features that indicate a past phase of a

much warmer and wetter climate. Yet the dune topography that extends from

Sandringham across to Moorabbin must have been formed in a drier phase when

the vegetation cover was sparse and sand dunes were moved overland by wind

action. During the past few centuries the changes have probably been minor but

there is l i tt le doubt that over the next mill ion years there wil l be further changes in

the local  c l imate.

2.  THE WEATHER MAP

Because the sequence of daily weather makes the climate, it is worth while

looking at a weather map to und€rstand what information it contains and how the

weather can often be forecast from it, before discussing in d€tail the factors

influencing the local climate.

Figure 1. Sequence of woathor maps lor 2G,27,28 and 29 JanuarY 1975.



Figure ' l  shows rne 9 a,m. weather maps or synoptic charts tor 26 to 29
January 1975. The numbered lines on the charts are isobars, that is, l ines
connecting places with the sam€ mean sea level air pressure. The chart lor 26
January shows a large high pressure system (anticyclone) with a central pressure
over 1022 mill ibars south south-w€st (SSWI from Adelaids; two weak lows
(cyclones) and another low over land with a central pressure below 10OB mil-
l ibars W of Townsvil le. A cold front extends from near Brisbane to the South East
corner of the chart and two others are located over the southern waters.

To better understand the weather map, it is important to know that the wind
blows roughly parallel to the isobars. with light winds this often is not so obvious
on a chart because smaller scale eddies tend to spoil the effect. Generally, the
closer the isobars are spaced (that is the stronger the pressure gradient) the
stronger is the wind. Finally, it is important to rem€mber that winds blow
clockwise around the low prossure centre and anti-clockwise around a high.
Hence, in Figure 1, the winds blowing around the anticyclone SSW of Adelaide,
roughly parallel to isobars, wer€ southwesterly (that is from the SW) at
Melbourne. Since these winds had travelled over the southern oceans they would
be likely to be cold and moist. Indeed, it is not surprising that 26January 197S
was a cool, showery, windy day in Melbourne, with a maximum of 18oc.

As the high pressure system moved slowly eastwards, the southwesterly
winds at Melbourne turned southerly by 27 January. These cool winds kept the
maximum temperature down to 190c but by 28 January the winds had become
easterly. They had travelled over dry land and had been warmed by th€ time they
reached Melbourne so the maximum temperature was 230c. On January 29,
northeast winds prevailed and the long overland trajectory of the air had caused
substantial warming with a maximum of 310c.

Sometimes features of the upper atmosphere spoil the direct relation between
the weather and the surface map but it is always worthwhile studying the surface
chart.

3.  MAJOR INFLUENCES ON SANDRINGHAM'S WEATHER
Large Scale Influences

Australia, l ike most of the drier areas of the world, comes under the influences
of the subtropical high pressure belt. These high pressure systems are dominant
over the sub-tropical oceans so that one large "high" is usually centred in the
Indian Ocean between Australia and South Africa whilst another is often located
in the Tasman Sea east of Lord Howe lsland, Smaller high pressure systems
usually affect Australia by migrating eastwards from the Indian ocean centre to
the Tasman Sea centre (Figure 1 shows one of these migrating high south of the
continent).

In winter these highs usually pass north of Sandringham. As winds blow
anticlockwise around them, the prevail ing winter wind often has a westerly
component (from the northwest or the southwest). The further south we travel.
the more pronounced the westerlies become until we reach the "roaring forties"
(about forty degrees south) with their strong winds and rough seas, so feared by
early mariners. Cyclones, with their associated cold fronts, often pass near
Sandringham in winter, giving rise to the strong southwesterly winds which oc-
casionally lash the foreshore.



By summer the latitude of the high pressure belt has moved further south, the
westerly winds have weakened and the drier, stable, descending air associated
with the migrating highs passes much closer to Sandringham. Days upon which
rain falls are fewer, with smaller scale influences on the local climate being more

obvious. But even in summer the influence of the southern lows is manifested by
sharp cool changes.

The contrast between the Australian Gontinent and the southern oceans has a

large bearing on the local climate. In summer the inland is dry and hot and often

clo-udless. Nbrtherly winds are continually heated by the hot land before they

reach the coast. In contrast, the oceans to the south are much colder and any

southerly wind in summer drops the temperature very quickly'

Winter nights over the continental inland are very cold and snow lies on the

alps. Therefore, northerly winds in winter are often cold and although the

southern oceans are also cold, the difference in temperature brought about by

southerly winds is not as pronounced as in summer'

Small Scale Influences
Port Phillip Bay has a substantial influence on Sandringham's climate. ln sum-

mer its effect is more pronounced than in winter but in both seasons its presence

tends to make the climate less extreme. Hot days in summer are hotter inland

than on the beach front and cold nights in winter are colder inland'

During summer the heat from the sun's radiation heats up the bay's surface

waters but these, through the actiof of waves and other eddies. are mixed with

the deeper, cooler waters. Consequently the bay remains much cooler than the

land surface which cannot lose its heat as easily. In mid-summer the bay waters

are around 18oc whilst the land surface in sunshine could be as hot as 50%.

Therefore, any breeze blowing from the bay wil l be cool. The closer we are to the

beach, the greater the chance of catching the cool breeze'

When the isobars on the weather map are widely spread, they indicate that the
large scale pressure systems do not exert much influence on the local winds, The
difference between land and bay temperatures is enough to generate its own
circulation, commonly known as the sea breeze. This is shown diagramatically in
Figure 2.

Air adlacent to the hot land is warmed and so it expands. lt becomes less

dense, and rises. Cool air from near the sea surface moves in to replace it. As it

moves in, this cooler air is itself warmed, Air from higher in the atmosphere

subsides over the sea to replace the cool air and the air that had originally risen

replaces the subsided air. The whole circulation thereby continues.

When the air is moist enough, the ascending branch of the sea breeze can form

clouds. lt is common on a summer day to see a l ine of cloud extending along the

spine of the Mornington Peninsula, with no low clouds at all over the bay.

Typically the sea breeze circulation starts as a very Shallow one and expands
both horizontally and vertically as the day progresses. Some meteorologists claim
to have detected sea breezes hundreds of miles from the coast but in these
instances the sea breeze arrives at nightl

Travellers to Sandringham by train on a hot summer's afternoon rejoice at the
feel of the cool southwest sea brseze as the train pulls into Brighton Beach
statron.
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FIGURE 2 The sea breeze circulation

In winter the coldest temperatures occur on sti l l , cloudless nights, when the
ground radiates heat through the atmosphere into space and gets very cold. The
air overlying the ground also gets very cold losing heat unti l iome oi the water
vapour condenses as fog, dew or frost. The condensation process releases heat
energy preventing further cooling of the air. The temperature at which
condensation occurs is called the dew point temperature and it is dependent on
the amount of water vapour in the air. lf the air is very moist, the dew point
temperature is high and the overnight minimum temperature on the sti l l ,
cloudless nights is correspondingly high.

Sites near Port Phil l ip Bay in general have moister air than inland sites because
of the water vapour gained from evaporation from the bay. Accordingly, the
bayside dew points are higher and the overnight minimum temperatures on the
coldest nights are warmer near the bay than further inland. The average minimum
June temperature at Black Rock is 20C warmer than at Moorabbin Airport.

within the sandringham Municipality there are subtle variations in climate, as
observant residents wil l have realised. As the official Bureau of Meteorology sites
are too sparsely scattered to captur€ most of these small scale variations.
interesting projects in local schools could be developed to discover them" Even
the official records indicate significant differences between coastal and inland
sites but there is l i tt le information available on small scale variations along the
coast.

The topography of the Sandringham area is fairly f lat but to the east and
northeast there is the high land of the Dandenongs and the Victorian Alps.
southwest winds are forced to rise over these highlands and the ascent starts
near the coast. As the air rises it expands due to the lower pressures in the higher
atmosphere. lt therefore cools and, if moist enough, its dew point temperature is
reached. Then clouds, and often rain, occur. There is a marked increase in rainfall
as the high land is approached. Additionally, thunderstorms which develop in
unstable air nearly always develop on high land. The sea breeze in summer tends

^(L'
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to suppress clouds at sea and on the coast but enhances them and promotes rain
where the air ascends. These three factors operate to produce more rain near
high land stations than at the low land coastal sites. Table 1 shows how effective
these influences are.

Table 1 The increase in average yearly rainfall towards high land

Station Elevation (metres) Average Yearly Rainfall
'  (mm)

Beaumaris 30.5 7O9

Cheltenham 36.6 783

Ringwood 139 879

Mt.  Dandenong 631.5 1192
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WEATHER
ELEMENT DISTRIBUTION JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Hours of
Sunshine

Typical  sunny day 12 11 10 I  6 6 6 7 9 10 10 11

Average 9.5 8.5 7 5.5 3 3 2,5 4 5.5 6 7 7

Typical  c loudy day 332211122233

Maximum
temperature
in oC

Typical  hot  day 32 33 30.5 25 20 16 15 17 20 25 27 30

Average 25 25.5 23.5 20 16.5 14 13 14.5 16.5 19 21 23

Typical  cold day 20 20 18.5 16 13,5 11,5 10.5 .11.5 13 14.5 16.5 17.5

Minimum
temperature
in oC

Typical  hot  n ight 17 17 16 13.5 11.5 10 9 9 11 13 14 16

Average 13.5 14.5 12.5 10 I  6 5.5 6 I  9.5 10.5 13

Typical  cold night 10 11 8.5 6.5 4.5 1.5 1.5 3 5 5.5 7 9.5

Rainfal l
in mm

Average 45 53 48 54 82 47 59 71 70 70 56 54

Driest  month in southern
suburbs 0 0 0 0 2.3 10 16.8 13.8 16.5 4.4 5.4 0.3

Wettest day in southern
suburbs 134 102 127 104 81 56 100 61 59 1 112 99

Rainfal l
oays

Average number of  days per
month when rain occurs 7 7 8 11 14 14 15 16 14 12 12 I

Wind in
km/hr

Most common 9.OO a,m. wind
direct ion SNNNNNNNWWSWSW

Most common 9.00 a.m
wind soeed 8 15 3 15 12 3 15 15 15 15 15 15

Most common 3.00 o.m, wind
direction SSSSWNWNNSWSSS

Most common 3.00 o.m.
of wind soeed 15 15 15 15 15 15 15 15 15 15 15 15

TABLE I I  -  THE CLIMATE OF SANDRINGHAM



TABLE I I I

Monthly and Yearly Average Maximum and Minimum Temperatures at Black
Rock (1941 to 1954)

Maximum (oC) Minimum (oC)

January 25'2 13'4

February 24'3 13'9

March 22.8 12.8

April 18'7 1O'4

May 15'8 8 '8

June 13'  1 6 '7

July 12'8 6'2

August 13'9 6 '4

September 166 7'8

October 1 8.3 9. 1

November 2O'7 10'6

December 23.5 12'3

year 18.8 9 9

4. DESCRIPTION OF SANDBINGHAM'S WEATHEB

Because there are no climate stations within the Municipality it has been

necessary to estimate some of the values of local weather elements from nearby

stations. These estimates are shown in Table l l '

Temperature records for Black Rock taken between 1941 and 1954 are

shown in Table l l l , whilst the Beaumaris rainfall records are in Table lV.

It should be borne in mind that as these estimates contain generalisations from

many years of records any one month may differ significantly from the long term

normal situations.

5.  SANDRINGHAM'S WEATHER MONTH BY MONTH

JANUARY
High summer in Sandr ingham is character ised by warm sunny days with a

freshening onshore sea breeze during the afternoon. Usually on ono day the
temperaturo wil l exceed 38oC and one night wil l remain above 200C. Hot
weather may continue for three or more days and is often accompanied by
unpleasant, gusty, northerly winds. About once a week wind wind gusts exceed
6O km/hour.



The hot weather usually ends with an abrupt cool change accompanied by
showers and thunderstorms, as southerly winds return. The temperature can drop
by as much as 1OoC in twenty minutes.

January rainfall is highly variable. Some years are dry whilst others have
prolonged periods of heavy rain.

FEBRUARY
February is similar to January but has fewer hours of sunshine per day and is

generally wetter.

MARCH
The first signs of Autumn appear. Most hot weather is experienced in the first

half of the month. Usually on one of these days the temperature reaches 33oC. In
the colder spells the maximum temperature stays below 180C. Usually there is
one night towards the end of the month when the minimum temperature drops to
80c.

Many days are mi ld and sunny. Bay temperatures are near their  maximum and,
as land temperatures are cooler than in mid summer, the afternoon sea breezes
are weaker than in January or February.

March is usually drier than February but in some years prolonged rain occurs.
In March 1913 rain fe l l  on 23 davs.

APRIL
April is a pleasant month, often with sunny spells of several days, though it can

be cool and cloudy. Temperatures rarely exceed 300C. Low cloud and fog on
some mornings clear to sunny days. Nights are noticeably cooler.

There are a few days with strong winds, mostly from the north, and wind gusts
exceed 60 km/hour about one day a week. There is a weak sea breeze evident on
some afternoons.

April is wetter than March. Cheltenham has recorded more rain than
Beaumaris on seventeen of the last twenty four years of records. Prolonged heavy
rain occasionally occurs.

MAY
Cloudy and showery weather often persists for several days ,at a time. Rain

fal ls on average about 14 days and, al though the average rainfal l  on each day i t
rains is less than in summer, May is usually one of the wetter months'

The coldest overnight temperatures occur away from the coast and the first
frosts are l ikely. Fogs occur about four mornings a month but usually clear up by
mid-morning to a f ine,  sunny day.

May is often the calmest month of the year but strong winds, usually northerly,
occur about once a week.

' t1



JUNE
June is normally the foggiest month of the year and there are more days with

light winds than in other month. The weather is usually cold with fine and calm
spells. There are a few days with fresh to strong, cold, northerly winds which
precede a cold, southwesterly change with showers. Many days are cloudy.

Daytime temperatures vary l itt le. Five days a week have maximum

temperatures between 11.soC and 170C.

Nights are cold and frosts occur about four nights a month inland but are rare

on the coast. On only one night during the month does maximum temperature
exceed 1 10c.

Although it rains on average 14 days of the month. June is a relatively dry

month because of the rainfall per rainday is generally small. Rainfall is greater at
Chel tenham than Beaumaris.

JULY
July is usually the windiest, cloudiest and coldest month of the year. On

average, seven days have wind gusts over 60 km/hour. There may be several
successive days with strong cold north to northwest winds with cloud and light
rain.

The few calm, sunny days are accompanied by cold nights with inland frosts
and fog patches. Fog is less frequent than in May and June. lt usually forms in
late evening and persists unti l mid-morning but occasionally remains all day.
Inland frosts occur about once a week but on the coast they are rare.

On most days the maximum temperature remains between 12oC and 160C and
there are usually two cold days with strong southerly winds and showers when

the maximum temperature does not reach 100C.

Although it rains on average one day in two, heavy rain is rare'

AUGUST
August is another windy month, often with several days of cold, north or
northwest winds accompanied by clouds and light rain. lt is slightly warmer than
July. Most days have maximum temperatures between 120C and 17oC but late in
the month there are some warmer days when it exceeds 20oC for the first t ime
since May. There is usually one cold day when showery, southerly winds prevail
and the temperature does not reach 1 10C.

Fogs are less frequent than in June and July occurring on average twice during
the month,

August is slightly wetter than July.

SEPTEMBER

As befits the first month of spring, September is a changeable month' Within a
few days warm calm, sunny weather can alternate with cold, windy, showery
conditions. lt is another windy month with gusts exceeding 60 km/hour on s€vsn
or eight days. The strong winds are usually from the north and often warm, but
cold gusty southwest winds are also common.
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Once during the month the temperature usually reaches 24oC tor the first t ime
since Apr i l .

Nights are cold. An odd frost may sti l l  occur inland especially in thefirst half of
the month but the mi lder nights remain above 110C.

OCTOBER

The changeable and often windy conditions, typical of spring, continue into

october. The temperature contrast between hot and cold days is more
pronounced than in September. Often one day during the month wil l exceed

290C, although it is less l ikely to do so on the coast. lt is noticeably less cloudy

than the winter months.

The coldest nights may fall below 50C, but frosts inland are rare.

October is another windy month, with gusts exceeding 60 km/hour on seven
or eight days of the month. Most of the strong winds are northerly but occas-
sionally showery, cold, strong southwesterlies persist. Warm, windy weather is
often terminated by a cold front, associated with showers and thunder, giving a
sudden change to cold conditions.

October is frequently the wettest month of the year and inland Sites are wetter
than the coast.

NOVEMBER

Changeable weather continues in November. There is often a marked contrast
in temperature from day to day, with warm to hot, sunny days and cold, cloudy,
showery days often succeeding each other.

Again, many days are windy with strong, warm northerly winds the most
common, but cold, showery southwesterlies are fairly frequent. Wind gusts
exceeding 60 km/hour occur about six or seven days. The passage of a cold front
from the southwest is a common event, often accompanied by showers and
thunderstorms.

DECEMBER

The weather can be quite varied. Cool, cloudy conditions with temperatures
below 2OoC can prevail for several days. Yet some hot days do occur with one or
two days during the month usually reaching 360C although this is less l ikely near

the coast. Hot weather does not usually last more than a couple of days at a time
but there have been occasions when it has persisted for four or f ive days. On
about two of the hot days of each December the air is quite humid with evening
thunderstorms being seen on the distant highlands. The hot days are usually
accompanied by an unpleasant, strong, northerly wind. These conditions are fre-
quently terminated by an abrupt cold change with showers, thunderstorms and
strong, southwesterly winds which can drop the temperature by 100C in twenty
minutes.
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6. SOME HISTORICAL LOCAL WEATHER EVENTS

TORNADO
On 2 February, 1 91 8 what was described as a "violent tornado, accompanied

by thunder, l ightning and jagged hail", swept across the shoreline from Port Phil-
l ip Bay into Brighton and Bentleigh. Many houses were unroofed and some walls
and chimneys collapsed. Two people were kil led and the damage was estimated
at $300,000. lt took over a week to clear up the debris.

BALL LIGHTNING
Ball l ightning is a rarely observed event that can occur during thunderstorms. lt

is usually described as a ball of red glowing gas about 1O to 15 cm in diameter,
that drifts around very slowly near the ground. On 12 January, 1951 one was
reported at Hampton. The high winds and heavy hail which were associated with
the thunderstorm caused $60,000 damage.

SNOW
Snow often occurs on the hil ls around Melbourne. lt is rare on low ground, but

1951 was an exceptional year. when in July, snow fell in the Exhibit ion Gardens.
On 9 August it fell over most of the metropolitan area with the bayside suburbs
receiving their only widespread snow on record. Figure 3 shows the weather map
for that day. Whether snow fell in Sandringham is not reported but it seems most
likely as about 50 mm fell in Elsternwick.

BUREAU OF METEOROLOGY\

MELBOURNE 1012

T.ME I  AM g OUGUST ' , 'gSr/

Figure 3. The weather map for 9 a.m. 9 August, 1961. The only day in l iving momory
that widespread geaside gnow occurred.
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TABLE IV

BEAUMARIS MONTHLY AND YEARLY RAINFALL TOTALS ROUNDED TO THE NEAREST MM
LATITUDE 370 58'  SOUTH LONGITUDE 1450 01'  EAST ELEVATION 30,8 M

1955 (MM)

1 957
1 958
1 959
1 960
1 961
1962
1 963
1 964
1 965
1 966
' t967
1 968
1 969
1 970
197 1
1972
1 973
1974
1 975
1 976
1977
1 978
1 979
1 980

MEAN
RAINFALL {MM}
MEAN No. OF
RAINFALL DAYS

JAN FEB MAR APR MAY
34 92 76 34 80
94 '  72 47 112

429443658
16 91 14 24 111
12 26 89 16 54
37 60 17 120 128
25 43 51 74 65
59 36 25 29 175

134 44 40 7 91
7 105 35 81 78

16 1 18 104 84
62 69 67 51 50
218192249
357249186
19 96 49 25 85

111 I  141 117 87
104 73 28 53 103
35 151 17 65 32
53 215 72 40 71
63 21 85 91 119
276462054
17 10 53 20 34
51 39 22 64 80
54 50 57 55 86
54 39 27 50 88
31 5 11 97 42

JUL AUG SEP OCT NOV
62 94 88 62 53
68 79 87 96 63
65 42 95 66 76
89 104 73 92 70
52 75 111 79 29
92 74 73 48 104
54 86 50 45 16
41 61 52 94 23
99 54 86 73 22
83 80 93 112 52
87 99 58 26 60
71 73 68 60 49
28 74 54 22 12
48 53 30 51 44
50 45 A2 40 37
40 77 44 47 83
38 37 50 88 130
44 40 34 37 23
37 62 46 88 75
88 91 66 87 49
50 106 112 157 60
18 58 76 113
67 30 57 39 40
75 99 72 67 110
26 78 96 137 20
48 44 28 100 38

JUN
89
47
31
19
75
29
62
62
58
50
35
63
63
68
16
48
70
10
65
15
30
34

128
22
43
52

DEC YEAR
112 876
50 815
28 578
41 735
82 700
17 799
42 613
32 689
24 732

111 885
46 634
74 757
52 422
35 572
59 603
92 895
76 855

2 490
47 871
63 838
42 710
59
23 632

117 864
18 673
53 548

MEANS FOR THE PERIOD 1955 TO 198O

46 56 81 46 58 7146 51

7 18181516l110

69 74

16 15

56

IJ 11

709

157

- INDICATES RAINFALL BETWEEN 0.1 AND 0.4 MM
_ INDICATES MISSING DATA. SANDRINGHAM RECORDED 117 MM IN OCTOBER, 1976.


