
CLIMATE

Climate is an external environment which directly affects the farm
system. Unlike other environments it cannot be altered and is the most
important single limiting factor of Australian agriculture. Although
climate cannot be altered, the farmer can mitigate the effects of climatic
extremes through the use of technology and good farm management.

Except for the eastern highlands, the low relief of Australia causes little
obstruction to the atmospheric systems that control climate.

WINTER

For about half of the year (May to October) high pressure systems or
anticyclones pass from west to east across the continent. They often
remain almost stationary over the interior for several days. Northern
Australia is then influenced by mild dry southeastern trade winds while
southern Australia experiences cool moist westerly winds.

The westerlies and the frontal systems associated with extensive
depressions travelling over the southern ocean have a controlling
influence on the climate of southern Australia during the winter season,
causing rainy periods. Periodic north west cloud bands in the upper
levels of the atmosphere over the continent may interact with southern
systems to produce rainfall mainly, over the eastern areas.

In southern Australia cold outbreaks occur when cool air of southern
ocean origin is directed northwards by intensive depressions having
diameters up to 2 000 kms. Cold fronts associated with the southern
depressions or with secondary depressions over the Tasman Sea may
produce large day to day changes in temperature in southern areas,
particularly in the southeast coastal regions.

The construction of typical cold and warm fronts are shown in below:
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DIAGRAMMATIC CROSS SECTION OF A TYPICAL COLD
FRONT

 DIAGRAMMATIC CROSS SECTION OF A TYPICAL WARM
FRONT
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SUMMER

For the summer half of the year (November to April) the anticyclones
travel from west to east on a more southerly track across the southern
fringes of Australia directing easterly winds over the continent. During
this period fine, warmer weather predominates in southern Australia
with the passage of each anticyclone.

Heat waves occur when there is an interruption to the eastward
progression of the anticyclone (blocking) and winds back northerly and
later northeasterly. Northern Australia comes under the influence of
summer disturbances associated with the southward intrusion of warm
moist monsoonal air from north of the inter tropical convergence zone,
resulting in a hot rainy season.

When the monsoonal low pressure trough dips southwards it
sometimes will spawn tropical depressions and may prolong rainy
conditions over northern Australia. For example, for periods of up to 3
weeks at a time.

TROPICAL CYCLONES

Tropical cyclones develop over the seas around northern Australia in
summer between November and April and their frequency of occurrence
and the tracks they follow vary greatly from season to season. On
average, about 3 cyclones per season directly affect the Queensland
coast and about 3 affect the north and northwest coasts. Tropical
cyclones approaching the coast usually produce very heavy rain and
high winds in coastal areas. Some cyclones move inland, losing
intensity but still producing widespread heavy rainfall.

RAINFALL

The annual 50 percentile (median) rainfall map is shown in the diagram
below:
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ANNUAL RAINFALL (MM) AT 50 PERCENTILE (MEDIAN)

The above diagram shows:

● The area of lowest rainfall is in the vicinity of Lake Eye in SA
where the median (50 percentile) rainfall is only about 100 mm.

● A vast area extending from the lower west coast near Shark
Bay across the interior of WA and SA to southwest Queensland
and northwest NSW has a median annual rainfall of less than
200 mm.

● This region is not normally exposed to moist air masses for
extended periods and rainfall is irregular, averaging only 1-2
days a month. However, in favourable synoptic situations
which occur infrequently over extensive parts of the region up
to 400 mm of rain may fall within a few days and cause
widespread flooding.

● The region with the highest median annual rainfall is the east
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coast of Queensland between Cairns and Cardwell where Tully
has a median of 4 048 mm. The mountainous region of western
Tasmania also has a high annual rainfall with Lake Margaret
having a median of 3 565 mm.

In the mountainous areas of Victoria and some parts of the east coastal
slopes there are small pockets with median annual rainfall greater than
2 500 mm.

Another high rainfall area is the Snowy Mountains area of NSW. The
table below  shows the area distribution of mean annual rainfall:

AREA DISTRIBUTION OF MEDIAN ANNUAL RAINFALL -
AUSTRALIA

NSW* VIC QLD SA WA TAS NT AUST
<200 mm 8.00 0.0 10.2 74.2 43.5 0.0 15.5 29.6
200-300 mm 20.3 6.3 13.0 13.5 29.6 0.0 35.6 22.9
300-400 mm 19.0 19.2 12.3 6.8 10.5 0.0 9.0 11.2
400-500 mm 12.4 11.8 13.5 3.2 4.3 0.0 6.6 7.6
500-600 mm 11.3 14.1 11.6 1.8 3.1 12.2 5.8 6.6
600-800 mm 15.1 24.5 20.5 0.5 4.6 18.2 11.6 10.7
800-1200 mm 11.3 17.7 12.6 0.0 3.7 25.0 9.6 7.7
>1 200 mm 2.6 6.4 6.3 0.0 0.7 44.6 6.3 3.7
TOTAL: 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

• Includes ACT

SEASONALITY

The rainfall pattern of Australia is very seasonal with a winter rainfall
regime in the south and a summer regime in the north. The importance
of rainfall for growing crops has led to the development of a climatic
classification based on 2 main parameters:

● median annual rainfall
● seasonal rain incidence.

The diagram below shows the seasonal rainfall zones arising from this
classification.

SEASONAL RAINFALL ZONES

The classification is based on annual rainfall, seasonal incidence and
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altitude. The seasonal incidence is determined from the ratio of median
rainfalls; November-April (Summer) and May-October (Winter).

Evaporation and the concept of rainfall effectiveness are taken into
account to some extent by this classification by assigning higher
median annual rainfall limits to the summer zones than the
corresponding uniform and winter zones.

The main features of the above diagram are:

● A marked wet summer and dry winter of northern Australia
● A wet summer and relatively dry winter of south eastern

Queensland and northeastern NSW.
● Uniform rainfall in southeastern Australia - much of NSW and

parts of eastern Victoria and southern Tasmania.
● A marked wet winter and dry summer of south western

Australia and to a lesser extent much of the remainder of
southern Australia directly influenced by westerly circulation.

● An arid area comprising about half the continent extending
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from the northwest coast of WA across the interior and
reaching the south coasts of the head of the Great Australian
Bight.

The seasonal rainfall classification can be further reduced to provide a
simplified distribution of 7 climatic zones:

CLIMATIC CLASSIFICATION - AUSTRALIA

CLASSIFICATION SUMMER WINTER

SUMMER RAINFALL
TROPICAL

Heavy periodic rain Generally rainless
Heavier on coastal 
and highland areas.
Hot generally Mild to warm
Humid on coastal areas Dry

SUBTROPICAL Heavy periodic rain Some significant rain
Heavier on coastal 
and highland areas.
Mainly hot Mild
Humid on highland 
and coastal areas.

UNIFORM RAINFALL

TEMPERATE Mainly reliable rain Mainly reliable rain
Warm to hot Cool to cold.

WINTER RAINFALL

MODERATE TO HEAVY Most irregular rain Reliable rain
- TEMPERATE Warm to hot Cool to mild

MAINLY MODERATE Mostly light irregular rain Reliable rain
– TEMPERATE Warm to hot Cool to cold
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ARID

MAINLY SUMMER RAIN Variable rain Mainly irregular
light- -SUBTROPICAL rain
 Hot to extreme Mild to warm

Very dry Dry

WINTER OR NON Very irregular rain Variable rain
SEASONAL RAIN Hot to extreme Cool to mild
- WARM TEMPERATE Very dry Dry
TO SUBTROPICAL

These zones are shown on the diagram below:

CLIMATIC ZONES OF AUSTRALIA 
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VARIABILITY

An index used to assess the variability of annual rainfall is given by the
ratio:

Variability index = (90-10 percentiles)/(50 percentile)

The variability based on this relationship is shown in the diagram below:

VARIABILITY OF RAINFALL – AUSTRALIA

The above diagram shows:

● The region of high extreme variability lies mostly in the arid
zones with summer rainfall incidence.

● In the winter rainfall zones, the variability is generally low to
moderate as shown by the southwest of WA.

● In the tropics, random cyclone visitations cause extreme
variations in rainfall from year to year.
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● Great variability is also shown in the heavy rainfall area of Tully
(Q). The annual rainfalls have varied from 7 898 mm in 1950 to 
2 486 mm in 1961.

SOUTHERN OSCILLATION INDEX (SOI)

The variability of rainfall in eastern Australia is strongly linked to the
Southern Oscillation. The strength of the Southern Oscillation is
determined by the Southern Oscillation Index (SOI) which is a measure
of the difference in sea level atmospheric pressure between Tahiti and
Darwin. High SOI values relate to above average rainfall over eastern
Australia and low SOI values relate to below average rainfall over the
area.

The table below shows the importance of the SOUTHERN OSCILLATION
INDEX on rainfall:

SOUTHERN OSCILLATION INDEX (SOI)
EASTERN AUSTRALIAN RAINFALL RELATIONSHIP
SOI NUMBER % OF AREA WITH PERCENTILE RAINFALL
RANGE OF <30 30-70 >70

YEARS
<-10 to -5 6 53.1 30.5 6.4
-5 to -10 8 33.9 47.3 18.8
0 to -5 11 28.5 50.7 20.8
0 to +5 19 26.2 42.8 31.0
+5 to +10 5 9.5 53.7 36.8
>+10 6 3.0 25.6 71.4

Average percent area of eastern Australia (Q, NSW, Vic and Tas) with annual
rainfall below average (less than 30 percentile) average and above average
(greater than 70 percentile) when SOI is in each of the specified ranges.

The average number of days per year with rainfall of .2 mm or more is
shown in the diagram below:
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RAINFALL FREQUENCY – RAIN DAYS – AVERAGE ANNUAL
FREQUENCY

The above diagram shows:

● The frequency of rainfall exceeds 150 per year in Tasmania
(with maximum of over 200 in western Tasmania), southern
Victoria, parts of the north Queensland coast and in the
extreme southwest of WA.

● Over most of the continent the frequency is less than 50
raindays per annum.

● The area of low rainfall and high variability extends from the
northwest coast of WA through the interior of the continent
with less than 25 raindays per annum.

● In the high rainfall areas of northern Australia the number of
raindays is about 80 per annum but heavier falls occur in this
region than in the southern regions.
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INTENSITY

The highest rainfall intensities for a number of localities is shown in the
table below:

HIGHEST RAINFALL INTENSITIES FOR SPECIFIED REGIONS

STATION YEARS PERIOD IN HOURS 
OF
COMPLETE 1 3 6 12 24
RECORDS mm mm mm mm mm

Adelaide 
1897-1979 79 69 133 141 141 141
Alice Springs
1951-81 36 75 87 108 133 150
Brisbane
1911-87 77 88 142 182 266 327
Broome 
1948-83 36 112 157 185 913 353
Canberra 
1938-82 37 40 57 57 76 120
Canarvon
1956-82 27 44 63 83 95 108
Charleville
1953-87 35 42 66 75 111 142
Cloncurry 
1953-81 23 59 118 164 173 204
Darwin Airport
1953-85 35 89 138 214 260 291
Esperance 
1963-79 15 23 45 62 68 79
Hobart
1911-85 75 28 56 87 117 168
Meekatharra
1953-82 30 33 67 81 99 112
Melbourne
1873-1981 100 76 83 86 97 130
Mildura
1953-86 34 49 60 65 66 91
Perth
1946-83 37 31 37 41 64 80
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Sydney
1913-87 71 118 194 200 244 340
Townsville
1953-87 34 88 158 235 296 319

Source: Pluviograph records in Bureau of Meteorology archives

The following table shows the highest rainfalls to date:

HIGHEST ANNUAL RAINFALLS - All years to date

STATE STATION YEAR AMOUNT
mm

New South Wales Tallowood Point 1950 4 540
Victoria Falls Creek SEC 1956 3 738
Queensland Bellenden Ker (Top Station) 1979 11 251
South Australia Aldgate State School 1917 1 852
Western Australia Armadale (Jarrahdale PO) 1917 2 169
Tasmania Lake Margaret 1948 4 504
Northern Territory Elizabeth Downs 1973 2 966

See thunderstorms

See hail

See snow

TEMPERATURE

The map below indicates the variation in average annual temperatures
across Australia:
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AVERAGE ANNUAL TEMPERATURES - AUSTRALIA
ISOTHERMS IN DEGREES CELSIUS

The following aspects apply to temperature in Australia:

● A range from 28 degrees C along the Kimberley coast in the
extreme north of WA to 4 degrees C in the alpine areas of south
eastern Australia

● July is the month with the lowest average temperature in all
parts of the continent.

● The months with the highest average temperature are January
or February in the south and December in the north except in
the extreme northwest where it is November.

● Slightly lower temperatures of mid summer in the north are due
to the increase in cloud during the wet season.

AVERAGE MONTHLY MAXIMA

Although annual temperature may be used for broad comparisons
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monthly temperatures are required for detailed analysis:

● In January average maximum temperatures exceed 35 degrees
C over a vast area of the interior and exceed 40 degrees over
appreciable parts of the northwest.

● The consistently hottest part of Australia in terms of summer
maxima is around Marble Bar in WA where the average is 41
degrees C and daily maxima during summer may exceed 40
degrees C consecutively for several weeks at a time.

● The marked gradients of isotherms of maximum temperature in
summer in coastal areas, particularly along the south and west
coasts are due to the penetration inland of fresh sea breezes
initiated by the sharp temperature discontinuities between the
land and sea surfaces. There are also complex gradients in the
southwest coastal areas caused primarily by the uplands.

● In July a more regular latitudinal distribution of average
maxima is evident.

● Maxima range from 30 degrees C near the north coast to 5
degree C in the alpine areas of the southeast.

AVERAGE MONTHLY MINIMA

In January average minima range from 27 degrees C on the northwest
coast to 5 degrees C in the alpine regions of the southeast. In July
average minima fall below 5 degrees C in areas south of the tropics
away from the coast. Alpine areas record the lowest temperature with
the July average as low as -5 degrees C.

See frost 

See humidity

See sunshine

See evaporation

See cloud

See fog

See wind 

See drought 
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There is great variability in climate throughout Australia. The following
diagrams illustrates difference between states and shows a regional
example; the Sydney Metropolitan Area. The extreme differences
between NSW and South Australia (a Mediterranean climate) are shown
in the diagrams below:

RAINFALL - STATE EXAMPLE – NSW
Average annual rainfall in mm

Compare with the driest state; South Australia:
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STATE EXAMPLE - SOUTH AUSTRALIA
Average annual rainfall in mm

The Sydney Metropolitan Region illustrates a great variety of climate at
the regional level. This is caused largely by the extremes of topography
and access to the influences of on shore weather originating from the
Tasman Sea. 

The two diagrams below show this variability for temperature and
rainfall.
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REGIONAL EXAMPLE - THE SYDNEY METROPOLITAN AREA
Average annual Temperature
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REGIONAL EXAMPLE - THE SYDNEY METROPOLITAN AREA
Average annual Rainfall

See fire control - rural
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