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Preface

Year Book Australia is the principal reference work produced by the Australian Bureau of
Statistics (ABS). It provides a comprehensive and detailed statistical overview of various aspects
of the economy and social conditions in Australia. In addition, it contains descriptive matter
dealing with Australia’s government, international relations, defence, social security, geography
and climate.

The first Official Year Book of the Commonwealth was published in 1908, although individual
Australian states and colonies had been producing year books for several decades previously.

In recent years, Year Books have had an underlying theme for the articles contained within.
This 86th edition of Year Book Australia has a number of articles which address aspects of
Australia’s Indigenous population.

The statistics contained in this edition are the most recent available at the time of its
preparation. In many cases, the ABS web site <http://www.abs.gov.au> and the web sites of
other organisations provide access to more recent statistics. The ABS Catalogue of
Publications and Products (1101.0) lists all current publications of the ABS.

Further information on the operations of government and non-government organisations
referred to in this edition of the Year Book, including their administrative and legislative
background, may be obtained from their individual web sites, the addresses of which are
provided throughout and at the end of chapters of the Year Book.

ABS publications draw extensively on information provided freely by individuals, businesses,
governments and other organisations. Their continued cooperation is very much appreciated.

Particular thanks and appreciation are extended to those Australian Government and other
organisations which have kindly supplied material for inclusion in this 2004 edition of Year
Book Australia.

I also take the opportunity to extend my thanks to the many ABS staff who contributed to the
preparation and production of the Year Book.

Australian Bureau of Statistics

Canberra Dennis Trewin
February 2004 Australian Statistician
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Introduction

Year Book Australia provides a comprehensive overview of the economic and social conditions
of contemporary Australia. It is a statistically oriented publication with sufficient background
information to establish a context for the statistics and to assist in understanding and
interpreting them.

Many of the statistics are derived from the ABS, the official statistical agency which produces
the Year Book. However, a great deal of the information is also contributed by other,
predominantly government, organisations. The official nature of the contributors to the Year
Book ensures a high degree of objectivity and reliability in the picture presented of
contemporary Australia.

This current (86th) edition is the latest in a long series of Year Books extending back to the
first edition in 1908. This series provides a valuable source of information on the state of
Australia at any point in this period.

In recent years, Year Books have had an underlying theme for the articles contained within.
This edition of Year Book Australia has a number of articles which address aspects of Australia’s
Indigenous population. The Year Book also presents some historical and international
perspectives on Australia.

Year Book Australia 2004 is also available on CD-ROM. Its contents are included in Australia
Now on the ABS web site at <http://www.abs.gov.au>. The Year Book is also the source for
Australia at a Glance (1309.0).

Finding information

The contents pages at the beginning of the Year Book provide a guide to the broad subjects
contained in each chapter. The index assists in locating information on more specific subjects.
A list of articles which have appeared in previous editions is contained at the end of the Year
Book. A collection of articles is included in Australia Now on the ABS web site.

The tables and graphs in a chapter are numbered and the text is cross-referenced, as necessary,
to the table or graph to which it relates.

Further information

While the statistics and descriptive information contained in the Year Book provide a
comprehensive overview of Australia, they represent only a relatively small part of the statistics
and other information available. The Year Book is aimed primarily at providing a ready and
convenient source of reference, both to those familiar and unfamiliar with a particular subject.
In other words, because of the range of subjects, and limitations on the size of the Year Book,
it aims at breadth rather than depth of information.

For those requiring information in greater depth, the Year Book also serves as a directory to
more detailed sources, with the source shown for each statistical table, graph and map. Where
the ABS is the source, the title and catalogue number of the relevant publication are quoted.
For other sources, the name of the organisation is shown, and the publication title where
appropriate. Relevant ABS and other publications are also listed at the end of each chapter,
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together with a selection of relevant web sites. A useful complementary publication is the ABS
Catalogue of Publications and Products (1101.0) which lists all current publications and
products of the ABS.

As well as the information included in this Year Book, the ABS may have other relevant data
available on request. Charges are generally made for such information. Inquiries should be
made to the National Information and Referral Service on 1300 135 070.

The annual reports of government departments and agencies also provide a valuable source of
more detailed information on subjects covered in the Year Book. Information may be obtained
from the relevant web sites, the addresses of which are provided throughout and at the end of
chapters of the Year Book.

For a variety of reasons, it is not possible for all statistics in the Year Book to relate to the latest
or the same year. Readers wishing to obtain or clarify the latest available statistics should
contact the relevant source or access the relevant web site.

Reference to the national government

Australia has a federal system of government comprising a national government, the
governments of the six states and two territories, and local governments. In Year Book
Australia 2004 the national government is referred to as either ‘the Australian Government’ or
‘the Commonwealth Government’. On occasions the shortened term ‘the Commonwealth’ or
‘the Government’ is used when referring to the national government.

Symbols and abbreviations

The following symbols and abbreviations are shown in tables and graphs:

‘000 thousand

$ dollar

$US  United States of America dollar

$°000 thousand dollars

$m million dollars

$b billion dollars

% percentage

— nil or rounded to zero (including null cells)

not applicable

estimate has a relative standard error of between 10% and 25% and should be used with

caution

* estimate has a relative standard error of between 25% and 50% and should be used with
caution

o estimate has a relative standard error greater than 50% and is considered too unreliable
for general use

°C degrees Celsius

ASGC Australian Standard Geographical Classification
Cwlth Commonwealth

CO,-e carbon dioxide equivalent
e.g. forexample

etc.  etcetera

excl.  excludes/excluding

FTE full-time equivalent

GDP  gross domestic product
Gg gigagram

GJ gigajoule

GL gigalitre

Gm®  cubic gigametres

GPs  General Practitioners
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GPs
GST
GT
ha
i.e.
IMR
incl.
kg
km
km/h
kt

L

m
mill.
ML
mm
Mt
Mtoe
no.
n.a.
n.e.c.
n.e.i.
n.e.s.
n.f.d.
n.p.
n.y.a.
p.a.
PJ
ppm
SLA
sq km
t
TPES

cubic gigametres
General Practitioners
Goods and Services Tax
giga tonne

hectare

that is

Infant mortality rates
includes/including
kilogram

kilometre

kilometres per hour
kilotonne

litre

metre

million

megalitre

millimetre

megatonne
megatonnes of oil equivalent
number

not available

not elsewhere classified
not elsewhere included
not elsewhere specified
not further defined

not for publication

not yet available

per annum

petajoule

parts per million
Statistical Local Areas
square kilometre

tonne

total primary energy supply

Abbreviations are used for the following countries and Australian states and territories:

China China (excludes SARs and Taiwan Province)
Hong Kong  Hong Kong (SAR of China)
NSW New South Wales

Vic. Victoria

Qld Queensland

WA Western Australia

SA South Australia

Tas. Tasmania

NT Northern Territory

ACT Australian Capital Territory
Aust. Australia

Yearly periods shown, for example, as 2000, refer to the year ended 31 December 2000; those

shown, for example, as 2000-01, refer to the year ended 30 June 2001. Other yearly periods are
specifically indicated. The range of years shown in the table headings, for example, 1901 to
1999-2000, indicates the period covered, but does not necessarily imply that each intervening
year is included or that the yearly period has remained the same throughout the series.
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Values are shown in Australian dollars ($) or cents (c) unless another currency is specified.

Where figures have been rounded, discrepancies may occur between sums of the component
items and totals.

Comments from readers

The ABS endeavours to keep the balance of the contents of the Year Book in line with the
ever-changing nature of the nation. For this reason comments on the adequacy and balance of
the contents of the Year Book are welcomed and should be directed to the attention of the
Editor of the Year Book, Australian Bureau of Statistics, PO Box 10, Belconnen ACT 2616.
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GEOGRAPHY AND CLIMATE

Geography is the science of the Earth’s form, its physical features, climate and population,
and how they relate to each other. The first part of this chapter describes Australia’s land
forms and topographic features and how they were formed. The second part describes the
island continent’s wide range of climatic conditions. The third part discusses water
resources, a major factor in land form and climate which impacts on many aspects of life in
Australia.

Severe drought conditions have been experienced throughout much of Australia recently,
resulting in a range of social and economic problems. The section Drought, Chapter 24,
Environment focuses on rainfall deficiencies as the primary indicator of drought during the
12-month period to June 2003. The economic impact of the drought is discussed in the
article Impact of the drought on Australian production in 2002-03, Chapter 29, National
accounts.

The bushfires which occurred at the end of 2002 and the beginning of 2003 were among the
most protracted and extensive since European settlement of Australia. The 2002—-03 bushfire
season is examined in the section Bushfires, Chapter 24, Environment.



Geography of Australia

Position and area

Australia comprises a land area of almost

7.7 million square kilometres (table 1.1). The land
lies between latitudes 10° 41 “south (Cape York,
Queensland) and 43° 38 south, (South East Cape,
Tasmania) and between longitudes 113° 09" east,
(Steep Point, Western Australia) and 153° 38" east,
(Cape Byron, New South Wales). The most
southerly point on the mainland is South Point
(Wilson’s Promontory, Victoria) 39° 08 south.
The latitudinal distance between Cape York and

South Point is about 3,180 kilometres (km), while
the latitudinal distance between Cape York and
South East Cape is 3,680 km. The longitudinal
distance between Steep Point and Cape Byron is
about 4,000 km.

The area of Australia is almost as great as that of
the United States of America (excluding Alaska),
about 50% greater than Europe (excluding the
former USSR) and 32 times greater than the
United Kingdom. Tables 1.2 and 1.3 show the area
of Australia in relation to areas of other continents
and selected countries.

1.1 AREA, COASTLINE, TROPICAL AND TEMPERATE ZONES

Estimated area

Proportion of total area

Length of
Total Total area coastline(a) Tropical zone Temperate zone
sq km % km % %
New South Wales 800 642 10.4 2137 100
Victoria 227 416 3.0 2512 .. 100
Queensland 1730 648 22.5 13 347 54 46
South Australia 983 482 12.7 5067 .. 100
Western Australia 2529 875 33.0 20 781 37 63
Tasmania 68 401 0.9 4 882 .. 100
Northern Territory 1349129 17.5 10 953 81 19
Australian Capital Territory 2 358 (b) .. .. 100
Jervis Bay Territory 73 (b) 57 .. 100
Australia 7 692 024 100.0 59 736 39 61
(a) Includes islands. (b) Less than 0.1%.
Source: Bureau of Meteorology; Geoscience Australia 2003, Geoscience Australia, Canberra, viewed 19 August 2003,
<http://www.ga.gov.au>.
1.2 AREA OF CONTINENTS 1.3 AREA OF SELECTED COUNTRIES
‘000 sq km ‘000 sq km
Continent COUNTRIES (SEVEN LARGEST)
AS'.a 44900 Russia 17 075
Africa 30 300 c
) anada 9971
North America 24700 ited States of America 9 809
South America 17 800 Un!ted
A China 9 556
Antarctica 14 000 Brazil 8512
Europe 9900 fazlt
Australia and Oceania 8 500 Augtralla 7692
India 3204
Total landmass 150 100 SELECTED OTHER COUNTRIES
Source: Encyclopaedia Britannica. East Timor 14
France 547
Germany 357
Indonesia 1904
Japan 377
Malaysia 330
New Zealand 268
Papua New Guinea 462
Philippines 299
United Kingdom 242
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Source: Encyclopaedia Britannica.



Landforms and their history

Australia is the lowest, flattest and, apart from
Antarctica, the driest of the continents. Unlike
Europe and North America, where some
landscapes date back to ‘only’ 20,000 years ago,
when great ice sheets retreated, the age of
landforms in Australia is generally measured in
many millions of years. This fact gives Australia a
very distinctive physical geography. Map 1.4 shows
the elevation of the Australian continent.

The continent can be divided into three parts:

» the Western Plateau
» the Central Lowlands

» the Eastern Highlands.

The Western Plateau consists of very old rocks
(some over 3,000 million years old), and much of
it has existed as a landmass for over 500 million
years. Several parts have individual plateau names
(e.g. Kimberley, Hamersley, Arnhem Land,
Yilgarn). In the Perth area, younger rocks along a
coastal strip are separated from the rest by the
Darling Fault escarpment. The Nullarbor Plain is
virtually an uplifted sea floor, a limestone plain of
Miocene age (about 25 million years).

The Central Lowlands stretch from the Gulf of
Carpentaria through the Great Artesian Basin to
the Murray-Darling Plains. The Great Artesian
Basin is filled with sedimentary rocks which hold
water that enters in the wetter Eastern Highlands.
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Much of the centre of Australia is flat, but there
are numerous ranges (e.g. Macdonnells,
Musgrave) and some individual mountains of
which Uluru (Ayers Rock) is probably the best
known. Faulting and folding in this area took place
long ago. The area was worn to a plain, and the
plain was uplifted and then eroded to form the
modern ranges on today’s plain. In looking at
Uluru, one remarkable thing is not so much how it
got there, but that so much has been eroded from
all around to leave it there.

In the South Australian part of the Central
Lowlands, fault movements are more recent, and
the area can be considered as a number of blocks
that have been moved up and down to form a
series of ranges (Mt Lofty, Flinders Ranges) and
hills (such as the Adelaide Hills), with the
down-faulted blocks occupied by sea (e.g. Spencer
Gulf) or lowlands including the lower Murray
Plains.

The Eastern Highlands rise gently from central
Australia towards a series of high plateaus, and
even the highest part around Mt Kosciuszko
(2,228 metres) is part of a plateau.

There are a few younger faults and folds, such as
the Lake George Fault near Canberra, and the
Lapstone Monocline near Sydney.

Some plateaus in the Eastern Highlands are
dissected by erosion into rugged hills, and the
eastern edges of plateaus tend to form high
escarpments. Many of these are united to form the
Great Escarpment that runs from northern
Queensland to the Victorian border. Australia’s
highest waterfalls (Wollombi on the Macleay,
Wallaman Falls on a tributary of the Herbert,
Barron Falls near Cairns, and Wentworth Falls in
the Blue Mountains) all occur where rivers flow
over the Great Escarpment. For most of its length
the Great Dividing Range (separating rivers
flowing to central Australia from rivers flowing to
the Pacific) runs across remarkably flat country. In
eastern Victoria, however, the old plateau has
been eroded into separate high plains (such as
Dargo High Plain).

The present topography results from a long
landscape history which can be started in the
Permian, about 290 million years ago, when much
of Australia was glaciated by a huge ice cap. After
the ice melted, parts of the continent subsided
and were covered with sediment to form
sedimentary basins such as the Great Artesian
Basin. By early Cretaceous times, about

140 million years ago, Australia was already so flat

8 Year Book Australia 2004

and low that a major rise in sea level divided it into
three landmasses as the shallow Cretaceous sea
spread over the land.

In the following Tertiary times, Australia can be
regarded as a landscape of broad swells varied by a
number of sedimentary basins (Murray,

Gippsland, Eucla, Carpentaria, Lake Eyre and
other basins). These slowly filled up and some are
now sources of coal or oil. The Eastern Highlands
were uplifted at about this time.

Throughout the Tertiary, volcanoes erupted in
eastern Australia. Some individual volcanoes were
the size of modern Vesuvius, and huge lava plains
covered large areas. Volcanic activity continued
up to a few thousand years ago in Victoria and
Queensland. Australia’s youngest volcano is

Mt Gambier in South Australia, about 6,000 years
old.

Between 55 and 10 million years ago, Australia
drifted across the surface of the Earth as a plate,
moving north from a position once adjacent to
Antarctica. There have been many changes in the
climate of Australia in the past, but oddly these do
not seem to be due to changing latitude
(associated with global-scale plate movements).
Even when Australia was close to the South Pole,
the climate was relatively warm and wet, and this
persisted for a long time despite changes in
latitude. It was probably under this climate that
the deep weathered, iron-rich profiles that
characterise much of Australia were formed.
Aridity only seems to have set in after Australia
reached its present latitude, and the northern part
was probably never arid.

Today a large part of Australia is arid or semi-arid.
Sand dunes are mostly longitudinal and are
aligned with dominant wind directions associated
with the regular passage of high pressure cells
(anticyclones). These ‘highs’ rotate anticlockwise
and track at about 28° south in winter and 38°
south in summer, resulting in predominantly
south-east to easterly flows in the north and
north-west to westerly flows in the south. Looking
down from above, the south-east Trade Winds or
‘Trades’ would be those winds in the top right
hand quarter of a hypothetical, stationary ‘high’
centred on the Australian continent.

The dunes are mostly fixed now. Stony deserts or
gibber plains (covered with small stones or
‘gibbers”) are areas without a sand cover and
occupy a larger area than the dune fields. Salt
lakes occur in many low positions, in places
following lines of ancient drainage. They are often



associated with lunettes, dunes formed on the
downwind side of lakes. Many important finds of
Aboriginal prehistory have been made in lunettes.
Despite the prevalence of arid conditions today,
real aridity seems to be geologically young, with
no dunes or salt lakes older than a million years.

The past few million years were notable for the
Quaternary ice age. There were many glacial and
interglacial periods (over 20) during this time, the
last glacial period occurring about 20,000 years
ago. In Tasmania there is evidence of three
different glaciations: the last glaciation, one
sometime in the Quaternary, and one in the
Tertiary. On the mainland there is evidence of
only the last glaciation, and the ice then covered
only 25 square kilometres, in the vicinity of

Mt Kosciuszko.

The broad shape of Australia has been influenced
over long periods by Earth movements associated
with large tectonic processes. However, much of
the detail has been carved by river erosion. A
significant number of Australia’s rivers, like the
Diamantina River, drain inland. While they may be
eroding their valleys near their highland sources,
their lower courses are filling up with alluvium,
and the rivers often end in salt lakes which are dry
for most of the time. Other rivers reach the sea,
and have dissected a broad near-coast region into
plateaus, hills and valleys. Many of the features of
the drainage pattern of Australia have a very long
history, and some individual valleys have
maintained their position for hundreds of millions
of years. The salt lakes of the Yilgarn Plateau in
Western Australia are the remnants of a drainage
pattern that was active before continental drift
separated Australia from Antarctica.

During the last ice age, sea level was more than
100 metres lower than it is today; the current
outer reef area of the Great Barrier Reef would
have been the coast at that time. The rivers
tended to cut down to the lower level, especially
towards the sea. When the sea level rose again,
some of the lower valleys were drowned, making
fine harbours — like Sydney Harbour — while
others tended to fill with alluvium as the sea rose,
making the typical lowland valleys around the
Australian coast.

Coastal geomorphology is also largely the result of
the accumulation of sediment in drowned coasts.
In some areas, such as Ninety Mile Beach
(Victoria) or the Coorong (South Australia), there
are beaches made simply from this accumulation.
In much of the east there is a characteristic

alternation of rocky headland and long beach,
backed by plains filled with river and marine
sediments.

The offshore shape of Australia, revealed in
isobath contours, results mainly from the pattern
of break-up of the super-continent of which
Australia was once a part. In some areas, such as
the Great Australian Bight, there is a broad
continental shelf bounded by a steeper
continental slope. In other areas, like south-east
New South Wales around Merimbula and much
of the Tasmanian coastline, the continental shelf
is very narrow, sometimes coming to within

20 nautical miles of the coast. The Queensland
coast is bounded by a broad plateau on which the
Great Barrier Reef has grown in only the last

two million years. In South Australia, the
continental shelf is grooved by submarine
canyons.

The Australian landforms of today are thus seen to
result from long continued processes in a unique
setting, giving rise to typical Australian landscapes,
which in turn provide the physical basis for the
distribution and nature of biological and human
activity in Australia.

Rivers and lakes

As can be inferred from the elevation and relief
map (map 1.4), the rivers of Australia may be
divided into two major classes: those of the
coastal margins with moderate rates of fall, and
those of the central plains with very slight fall. Of
the rivers of the east coast, the longest in
Queensland are the Burdekin and the Fitzroy,
while the Hunter is the longest coastal river of
New South Wales. The longest river system in
Australia is the Murray—Darling, which drains part
of Queensland, the major part of New South Wales
and a large part of Victoria, finally flowing into the
arm of the sea known as Lake Alexandrina, on the
eastern side of the South Australian coast. The
length of the Murray is about 2,520 km, and the
Darling and Upper Darling together are also just
over 2,000 km long. The rivers of the north-west
coast of Australia, for example, the Murchison,
Gascoyne, Ashburton, Fortescue, De Grey, Fitzroy,
Drysdale and Ord, are of considerable length. So
also are those rivers in the Northern Territory, for
example, the Victoria and Daly, and those on the
Queensland side of the Gulf of Carpentaria, such
as the Gregory, Leichhardt, Cloncurry, Gilbert and
Mitchell. The rivers of Tasmania have short and
rapid courses, as might be expected from the
configuration of the land.
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There are many lake types in Australia, the largest
being drainage sumps from the internal rivers. In
dry seasons these lakes finally become beds of salt
and dry mud. The largest are Lake Eyre 9,500
square kilometres, Lake Torrens 5,900 square
kilometres and Lake Gairdner 4,300 square
kilometres.

Other lake types are glacial, most common in
Tasmania; volcanic crater lakes, predominantly in
Victoria and Queensland; fault angle lakes, of
which Lake George near Canberra is a good
example; and coastal lakes formed by marine
damming of valleys.

Australia’s climate

The island continent of Australia features a wide
range of climatic zones, from the tropical regions
of the north, through the arid expanses of the
interior, to the temperate regions of the south.
Widely known as ‘The Dry Continent’, the
landmass is relatively arid, with 80% having a
median rainfall less than 600 millimetres (mm) per
year and 50% less than 300 mm (the average is
450 mm). Seasonal fluctuations can be large, with
temperatures ranging from above 50 °C to well
below zero. However, extreme minimum
temperatures are not as low as those recorded in
other continents, due to Australia’s relatively low
latitude, the lack of high mountains to induce
orographic cooling (which is in the order of

-0.6 °C per 100 metres increase in elevation) and
because of the large expanse of relatively warm
surrounding oceans.

Although the climate can be described as
predominantly continental, the insular nature of
the landmass produces modifications to the
general continental pattern.

Australia experiences many of nature’s more
extreme phenomena, particularly droughts,
floods, tropical cyclones, severe storms and
bushfires.

Climatic controls

The generally low relief of Australia is evident in
the elevation and relief map (map 1.4). Compared
to other continents, Australia causes little
obstruction to the atmospheric systems which
control the climate. A notable exception is the
eastern uplands which modify the atmospheric
flow, sometimes causing the ‘Easterly Dip’ which
is evident in some surface pressure charts.
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In the winter half of the year (May—October)
anticyclones, or high pressure systems, pass from
west to east across the continent and may remain
almost stationary over the interior for several days.
These anticyclones may be 4,000 km wide and, in
the Southern hemisphere, rotate anticlockwise.
Northern Australia is thus influenced by mild, dry
south-east winds, and southern Australia
experiences cool, moist westerly winds. The
westerlies, and the frontal systems associated with
extensive depressions (lows, sometimes called
extra-tropical cyclones) 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 episodes, particularly
over eastern areas. Cold outbreaks, particularly in
south-east Australia, occur when cold air of
Southern Ocean origin is directed northwards by
intense depressions having diameters up to

2,000 km. Cold fronts associated with the
southern depressions, or with secondary
depressions over the Tasman Sea, may produce
strong winds and large day-to-day variations in
temperature in southern areas, particularly in
south-east coastal regions.

In the summer half of the year (November—April)
the anticyclones travel from west to east on a
more southerly track across the southern fringes
of Australia, directing easterly winds generally over
the continent. 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 north-westerly.
Northern Australia comes under the influence of
summer disturbances associated with the
southward intrusion of warm moist monsoonal air
from north of the intertropical convergence zone,
resulting in a hot rainy season. Southward dips of
the monsoonal low pressure trough sometimes
spawn tropical depressions, and may prolong
rainy conditions over northern Australia for up to
three weeks at a time.

Tropical cyclones are strong, well-organised low
pressure systems of tropical origin where average
surface winds are expected to reach at least gale
force (speed equivalent of 63-87 km/h) — gusts
can be up to 50% higher than the average. Winds
associated with severe tropical cyclones reach at
least hurricane force (119 km/h) — the highest
wind speed recorded in Australia was 267 km/h,
which occurred with Tropical Cyclone Vance



(March 1999). Tropical cyclones develop over the
seas around northern Australia where sea surface
temperatures exceed 26 °C in summer.
Interestingly, tropical cyclones do not usually form
within 5° (or so) north or south of the Equator
because the Coriolis Force associated with the
rotation of the Earth is close to zero in this zone
and this ‘twist’ is important for cyclone formation.
Their frequency of occurrence and the tracks they
follow vary greatly from season to season. On
average, about three cyclones per season directly
affect the Queensland coast, and about three
affect the north and north-west 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 and,
occasionally, moderate to severe damage.

The climate of eastern and northern Australia is
influenced by the Southern Oscillation (SO), a
see-sawing of atmospheric pressure between the
northern Australian-Indonesian region and the
central Pacific Ocean. This Oscillation is one of the
most important causes of climatic variation after
the annual seasonal cycle over eastern and
northern Australia. The strength of the SO is
defined by the Southern Oscillation Index, which
is a measure of the difference in sea level
atmospheric pressure between Tahiti in the
central Pacific and Darwin in northern Australia. At
one extreme of the Oscillation, the pressure is
abnormally high at Darwin and abnormally low at
Tahiti. Severe and widespread drought over
eastern and northern Australia generally
accompanies this extreme. These conditions
generally commence early in the year, last for
about 12 months, and have a recurrence period of
two to seven years.

The above extreme is sometimes immediately
preceded or followed by the opposite extreme
where pressures at Darwin are abnormally low and
those at Tahiti are abnormally high. In this case,
rainfall is generally above average over eastern and
northern Australia.

The SO is linked to sea surface temperatures (SSTs) in
the Pacific Ocean. Dry extreme SO years are
accompanied by above normal SSTs in the central
and/or eastern equatorial Pacific and vice versa.
Dry extreme years are called El Nifo years

(El Nifo is ‘baby boy’ in Spanish). Wet extreme

years are called La Nina years (La Nina is ‘baby
girl’). Continuing research into the El Nifo/La
Nifia phenomenon is revealing the connectivity
between atmospheric circulation, SSTs, currents
(surface as well as deep currents) and their
interaction with the landmasses. An article
following the Geography and climate chapter of
Year Book Australia 1998 provides further detail.

Rainfall and other precipitation

Annual

The area of lowest rainfall is in the vicinity of Lake
Eyre in South Australia, where the median annual
rainfall is only about 100 mm. Another very low
rainfall area is in Western Australia in the region of
the Giles-Warburton Range, which has a median
annual rainfall of about 150 mm. A vast region,
extending from the west coast near Shark Bay
across the interior of Western Australia and South
Australia to south-west Queensland and
north-west New South Wales, 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 one or two days per 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 coast of Queensland between Cairns
and Cardwell, where Happy Valley has a median of
4,436 mm (43 years from 1956 to 2000) and
Babinda a median of 4,092 mm (84 years from
1911 to 2000). The mountainous region of
western Tasmania also has a high annual rainfall,
with Lake Margaret having a median of 3,565 mm
(76 years to 1987).

The Snowy Mountains area in New South Wales
also has a particularly high rainfall. While there are
no gauges in the wettest area, on the western
slopes above 1,800 metres elevation, runoff data
suggest that the median annual rainfall in parts of
this region exceeds 3,000 mm. Small pockets with
median annual rainfall exceeding 2,500 mm also
exist in the mountainous areas of north-east
Victoria and some parts of the east coastal slopes.
Map 1.5 shows average annual rainfall over the
Australian continent.
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1.5 AVERAGE ANNUAL RAINFALL

mm

[l 1,500 or more
M 1,200 - 1,500

900 - 1,200
600 - 900
300 - 600

Less than 300

Source: Bureau of Meteorology.

Seasonal

As outlined earlier, the rainfall pattern of Australia
is strongly seasonal in character, with a winter
rainfall regime in the south and a summer regime
in the north.

The dominance of rainfall over other climatic
elements in determining the growth of specific
plants in Australia has led to the development of a
climatic classification based on two main
parameters, median annual rainfall and the
incidence of seasonal rainfall.

Evaporation and the concept of rainfall

effectiveness are taken into account to some
extent in this classification, by assigning higher
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median annual rainfall limits to the summer zones
than to the corresponding uniform and winter
zones. The main features of the seasonal rainfall
are:

= marked wet summer (the ‘Monsoon’) and dry
winter of northern Australia

= wet summer and relatively dry winter of
south-eastern Queensland and north-eastern
New South Wales

» uniform rainfall in south-eastern Australia —
much of New South Wales, parts of eastern
Victoria and southern Tasmania



= marked wet winter and dry summer of Darwin shows the rainfall distribution pattern

south-west Western Australia and, to a lesser typical of the wet summer and dry winter seen in
extent, much of the remainder of southern far northern Australia, and Brisbane the wet
Australia directly influenced by westerly summer/relatively dry winter typical of
circulation (sometimes called a ‘Mediterranean’ south-eastern Queensland. By contrast, Adelaide
climate) and Perth show the wet winter/dry summer

pattern whereas Sydney, Melbourne, Canberra and
Hobart show a relatively uniform pattern of rainfall
throughout the year. Alice Springs shows a low
rainfall pattern throughout the year typical of arid
inland areas.

= an arid area comprising about half the
continent extending from the north-west coast
of Western Australia across the interior and
reaching the south coast at the head of the
Great Australian Bight.

Precipitation at Davis Base is mainly as snow, but
is measured as water after melting. The pattern
reflects the very low precipitation levels on the
Antarctic continent.

Table 1.6 shows the monthly rainfall for all capital
cities, as well as for Alice Springs and Davis Base in
Antarctica.

1.6 MONTHLY RAINFALL AND AVERAGE TEMPERATURES, Capital cities, Alice Springs and Davis Base(a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
MEAN DAILY MAXIMUM TEMPERATURE (°C)
Sydney 26.3 26.3 25.2 22.8 19.9 17.4 16.9 18.1 20.2 22.3 23.9 25.6
Melbourne 26.0 26.6 23.9 20.0 16.5 13.4 12.9 14.2 16.2 18.9 21.5 24.3
Brisbane 29.1 28.9 28.1 26.3 23.5 21.2 20.6 21.7 23.8 25.6 27.3 28.6
Adelaide 27.9 28.1 25.3 22.0 18.4 15.9 14.9 15.8 17.9 20.9 23.6 25.5
Perth 315 31.8 29.5 25.4 21.5 18.8 17.7 18.3 20.1 22.4 25.5 28.8
Hobart 22.3 22.3 20.6 18.1 15.1 12.8 12.3 13.3 15.2 17.2 18.8 20.5
Darwin 31.7 31.4 31.8 32.6 32.0 30.6 30.4 31.3 325 33.1 33.2 325
Canberra 27.7 27.0 24.4 19.8 15.3 12.1 11.2 12.9 16.0 19.2 22.4 26.0
Alice Springs 36.2 35.0 32.6 27.9 22.9 19.8 19.6 22.4 27.0 30.8 33.6 35.4
Davis Base(a) 3.0 -0.4 -5.8 -10.5 -12.8 -12.4 -14.4 -141 -13.3 -9.1 -2.6 2.3
MEAN DAILY MINIMUM TEMPERATURE (°C)
Sydney 18.6 18.9 17.3 13.9 10.8 8.4 6.9 7.9 10.1 13.0 15.1 17.3
Melbourne 13.5 14.1 12.6 10.1 8.3 6.1 5.2 5.8 7.0 8.5 10.1 11.9
Brisbane 20.9 20.9 19.5 16.9 13.8 10.9 9.5 10.0 12.5 15.6 18.0 19.8
Adelaide 15.7 16.0 14.3 11.6 9.5 7.6 6.9 7.5 8.8 10.6 12.5 14.4
Perth 16.9 17.4 15.9 13.0 10.4 9.1 8.1 8.1 8.9 10.2 12.5 14.8
Hobart 11.9 12.0 10.6 8.7 6.5 4.5 4.0 4.5 5.9 7.4 9.0 10.6
Darwin 24.8 24.7 24.5 24.0 22.1 20.0 19.3 20.6 23.1 25.0 25.4 25.3
Canberra 13.0 12.9 10.7 6.6 3.2 0.9 -0.2 0.9 3.1 6.0 8.6 11.2
Alice Springs 21.4 20.7 17.5 12.6 8.4 5.3 4.1 6.1 10.2 14.8 17.9 20.2
Davis Base(a) -1.3 -46 -11.0 -16.2 -19.0 -18.7 -20.5 -20.6 -20.2 -154 -7.8 2.2
MEAN RAINFALL (mm)

Sydney 100.4 110.6 121.7 106.4 98.1 123.0 69.3 80.8 62.2 72.9 82.0 74.9
Melbourne 45.7 40.7 38.7 46.6 45.6 40.6 36.9 47.2 50.7 58.6 60.1 49.1
Brisbane 157.7 171.7 1385 90.4 98.8 71.2 62.6 42.7 349 94.4 96.5 126.2
Adelaide 17.8 19.0 21.8 36.1 55.6 55.1 62.7 50.6 46.8 39.9 24.8 24.3
Perth 9.1 15.3 15.3 411 1039 1712 162.2 1195 71.0 46.8 25.4 11.2
Hobart 40.5 36.9 36.5 45.2 36.4 29.0 46.5 47.3 39.9 48.2 44.6 56.2
Darwin 425.8 354.0 321.7 101.6 21.0 1.2 1.0 5.9 15.6 72.7 139.7 249.4
Canberra 61.5 53.6 52.6 49.5 48.6 39.7 42.0 47.2 52.6 65.6 64.5 53.1
Alice Springs 38.7 43.7 33.6 18.2 19.8 14.6 14.2 10.3 8.9 21.8 25.1 36.5
Davis Base(a) 1.8 3.7 9.9 9.7 11.8 9.2 8.4 7.1 4.5 4.4 2.4 2.0

(a) Antarctica.

Source: Bureau of Meteorology 2003, Bureau of Meteorology, Melbourne, viewed 19 August 2003, <http://www.bom.gov.au>.
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Rainday frequency

A rainday occurs when more than 0.2 mm of rain
falls in 24 hours, usually from 9 am to 9 am the
next day. The frequency of raindays exceeds

150 per year in much of Tasmania (with a
maximum of over 250 in western Tasmania),
southern Victoria, parts of the north Queensland
coast and in the extreme south-west of Western
Australia. Over most of the continent the
frequency is less than 50 raindays per year. The
area of low rainfall with high variability, extending
from the north-west coast of Western Australia
through the interior of the continent, has less
than 25 raindays per year. In the high rainfall areas
of northern Australia, the number of raindays is
about 80 per year, but heavier falls occur in this
region than in southern regions.

The highest daily rainfalls for each state/territory

are listed in table 1.7, and the highest annual
rainfalls are listed in table 1.8.

1.7 HIGHEST DAILY RAINFALLS(a)

mm Date

New South Wales

Dorrigo (Myrtle Street) 809 21.2.1954

Cordeaux River 573 14.2.1898
Victoria

Tanybryn 375 22.3.1983

Club Terrace 285 24.6.1998
Queensland(b)

Beerwah (Crohamhurst) 907 3.2.1893

Finch Hatton PO 878 18.2.1958
South Australia

Motpena 273 14.3.1989

Nilpena 247 14.3.1989
Western Australia

Roebourne (Whim Creek) 747 3.4.1898

Roebuck Plains 568 6.1.1917
Tasmania

Cullenswood 352 22.3.1974

Mathinna 337 5.4.1929
Northern Territory

Roper Valley Station 545 15.4.1963

Angurugu (Groote Eylandt) 513 28.3.1953
Australian Capital Territory

Lambrigg 182 27.5.1925

(a) The standard daily rainfall period is 9 am to 9 am.

(b) Bellenden Ker (Top Station) has recorded a 48-hour total
of 1,947 mm on 4-5 January 1979, including 960 mm from
3 pm on the 3rd to 3 pm on the 4th. No observation was
made at 9 am on the 4th.

Source: Bureau of Meteorology.
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1.8 HIGHEST ANNUAL RAINFALLS

Station Year mm
NSW  Tallowwood Point 1950 4 540
Vic. Falls Creek SEC(a) 1956 3739
Qld Bellenden Ker (Top Station) 2000 12461
SA Aldgate State School 1917 1853
WA Kimberley Coastal Camp 2000 2334
Tas. Lake Margaret 1948 4 504
NT Darwin Botanic Gardens 1998 2 906

(a) State Electricity Commission.
Source: Bureau of Meteorology.

Thunderstorms and hail

A thunderday at a given location is a calendar day
on which thunder is heard at least once. The
average annual number of thunderdays varies
from 88 per year near Darwin to less than 10 per
year over parts of the southern regions.
Convectional processes during the summer wet
season cause high thunderstorm incidence in
northern Australia. The generally high incidence
of thunderdays (40-60 annually) over the eastern
upland areas is caused mainly by orographic uplift
of moist air streams.

Hail, mostly of small size (less than 10 mm
diameter), occurs with winter—spring cold frontal
activity in southern Australia. Summer
thunderstorms, particularly over the uplands of
eastern Australia, sometimes produce large hail
(greater than 10 mm diameter). Large hail capable
of piercing light-gauge galvanised iron occurs at
irregular intervals and sometimes causes
widespread damage.

Snow

Generally, snow covers much of the Australian
Alps above 1,500 metres for varying periods from
late autumn to early spring. Similarly, in Tasmania
the mountains are covered fairly frequently above
1,000 metres in these seasons. The area, depth
and duration are highly variable. Light snowfalls
can occur in these areas at any time of year. In
some years, snow falls in the altitude range of
500-1,000 metres. Snowfalls at levels below

500 metres are occasionally experienced in
southern Australia, particularly in the foothill areas
of Tasmania and Victoria, but falls are usually light
and short lived. In some seasons, parts of the
eastern uplands above 1,000 metres from Victoria
to south-eastern Queensland have been covered
with snow for several weeks. On sheltered slopes
around Mt Kosciuszko (2,228 metres) small areas
of snow may persist through summer, but there
are no permanent snowfields.



Temperature

Average temperatures

Average annual air temperatures range from 28 °C
along the Kimberley coast in the extreme north of
Western Australia to 4 °C in the alpine areas of
south-eastern Australia. Although annual
temperatures may be used for broad comparisons,
monthly temperatures are required for detailed
analyses.

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 north and
north-west where it is November). The slightly
lower temperatures of mid-summer in the north
are due to the increase in cloud during the wet
season.

Average monthly maximum and minimum
temperatures for all capital cities, and also for
Alice Springs and Davis Base in Antarctica, are
shown in table 1.6.

Temperatures in Darwin in tropical northern
Australia are relatively constant throughout the
year. In other cities, there is a greater seasonal
variation between summer and winter months.
The seasonal variation in temperature, as well as
the difference between maximum and minimum
value in any month, is greater for the inland cities
of Canberra and Alice Springs than it is for the
coastal cites, where proximity to the ocean
moderates temperature extremes.

Average monthly maxima

In January, average maximum temperatures
exceed 35 °C over a vast area of the interior and
exceed 40 °C over appreciable areas of the
north-west. The consistently hottest part of
Australia in terms of summer maxima is around
Marble Bar in Western Australia (150 km
south-east of Port Hedland) where the average is
41 °C and daily maxima during summer may
exceed 40 °C consecutively for several weeks at a
time.

In July, a more regular latitudinal distribution of
average maxima is evident. Maxima range from
30 °C near the north coast to 5 °C in the alpine
areas of the south-east.

Average monthly minima

In January, average minima range from 27 °C on
the north-west coast to 5 °C in the alpine areas of
the south-east. In July, average minima fall below
5 °C in areas south of the tropics (away from the
coasts). Alpine areas record the lowest
temperatures; the July average low is —5 °C.

Extreme maxima

The highest extreme maxima in Australia are
recorded in two regions: the Pilbara and Gascoyne
regions of north-western Western Australia; and a
broad belt extending from south-western
Queensland across South Australia into
south-eastern Western Australia. Many stations in
this region have exceeded 48 °C. Extreme
temperatures in this southern belt are higher than
those further north, due to the long trajectory
over land of hot north-west winds from northern
Australia, and the lower moisture levels in summer
compared with northern Australia.

Most other stations in mainland Australia, except
those near parts of the Queensland or Northern
Territory coasts or above 500 metres elevation,
have extreme maxima between 43 and 48 °C. Most
Tasmanian stations away from the north coast
have extreme maxima between 35 and 40 °C. The
lowest extreme maxima are found in northern
Tasmania (e.g. 29.5 °C at Low Head) and at high
elevations (e.g. 27.0 °C at Thredbo in New South
Wales).

While high temperatures are more common
inland than they are near the coast, the highest
temperatures recorded differ little between the
two, except in Queensland, the Northern Territory
and northern Tasmania. Notable extreme maxima
observed near the coast include 50.5 °C at Mardie
and 49.1 °C at Roebourne in Western Australia,
and 49.4 °C at Whyalla and 47.9 °C at Ceduna in
South Australia.

Extreme maximum temperatures recorded at

selected stations, including the highest recorded
in each state/territory, are shown in table 1.9.
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1.9 EXTREME MAXIMUM TEMPERATURES

1.10 EXTREME MINIMUM TEMPERATURES

Station °C Date Station °C Date
New South Wales New South Wales

Wilcannia 50.0 11.1.1939 Charlotte Pass -23.0 18.6.1994
Victoria Victoria

Swan Hill 49.4 18.1.1908 Mount Hotham -12.8 30.7.1931
Queensland Queensland

Cloncurry 53.1 16.1.1889 Stanthorpe -11.0 4.7.1895
South Australia South Australia

Oodnadatta 50.7 2.1.1960 Yongala -8.2 20.7.1976
Western Australia Western Australia

Mardie 50.5 20.2.1998 Booylgoo Springs -6.7 12.7.1969
Tasmania Tasmania

Bushy Park 40.8 26.12.1945 Shannon -13.0 30.6.1983

Hobart 40.8 4.1.1976 Butlers Gorge -13.0 30.6.1983
Northern Territory Tarraleah -13.0 30.6.1983

Finke 48.3 1&2.1.1960 Northern Territory
Australian Capital Territory Alice Springs -7.5 12.7.1976

Canberra (Acton) 42.8 11.1.1939 Australian Capital Territory
Source: Bureau of Meteorology. Gudgenby -14.6  11.7.1071

Extreme minima

The lowest temperatures in Australia have been
recorded in the Snowy Mountains, New South
Wales, where Charlotte Pass (elevation

1,760 metres) recorded —23.0 °C on 18 June 1994
(table 1.10). Outside the Snowy Mountains, the
lowest extreme minima on the Australian
mainland are found above 500 metres elevation in
the tablelands and ranges of New South Wales,
eastern Victoria and southern Queensland. Many
stations in this region have recorded —10 °C or
lower, including —14.6 °C at Gudgenby, Australian
Capital Territory and —14.5 °C at Woolbrook, New
South Wales. Temperatures below —10 °C have
also been recorded in central Tasmania. At lower
elevations, most inland places south of the tropics
have extreme minima between -3 and -7 °C, and
such low temperatures have also occurred in
favoured locations within a few kilometres of
southern and eastern coasts, such as Sale,
Victoria (5.6 °C), Bega, New South Wales
(-8.1°C), Grove, Tasmania (7.5 °C) and Taree,
New South Wales (-5.0 °C).

In the tropics, extreme minima below 0 °C have
been recorded at many places away from the
coast, as far north as Herberton, Queensland
(-5.0 °C). Some locations near tropical coasts,
such as Mackay (-0.8 °C), Townsville,

Queensland (0.1 °C) and Kalumburu Station,
Northern Territory (0.3 °C) have also recorded
temperatures near 0 °C. In contrast, some exposed
near-coastal locations, such as Darwin, have never
fallen below 10 °C, and Thursday Island, in the
Torres Strait, has an extreme minimum of 16.1 °C.
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Source: Bureau of Meteorology.

Heat waves

Periods with a number of successive days having a
temperature higher than 40 °C are relatively
common in summer over parts of Australia. With
the exception of the north-west coast of Western
Australia, however, most coastal areas rarely
experience more than three successive days of
such conditions. The frequency increases inland,
and periods of up to 10 successive days have been
recorded at many inland stations. This figure
increases to more than 20 days in parts of western
Queensland and north-west Western Australia.
The central part of the Northern Territory and the
Marble Bar-Nullagine area of Western Australia
have recorded the most prolonged heat waves.
Marble Bar is the only known station in the world
where temperatures of more than 37.8 °C

(100 degrees Fahrenheit) have been recorded on
as many as 161 consecutive days (30 October 1923
to 7 April 1924).

Heat waves are experienced in the coastal areas
from time to time. During 11-14 January 1939, for
example, a severe heat wave affected
south-eastern Australia: Melbourne had a record
of 45.6 °C on the 13th and Sydney a record of
45.3 °C on the 14th. This heatwave also set record
high temperatures in many other centres in New
South Wales, Victoria and South Australia.

The Kimberley district of Western Australia is the
consistently hottest part of Australia in terms of
annual average maximum temperature. Wyndham,
for example, has an annual average maximum of
35.6 °C.



Other aspects of climate

Frost

The frequency of frost, which can cause serious
losses of agricultural crops, depends on a number
of factors. In coastal areas the relatively warm
ocean temperatures ameliorate those on land,
while distance from the Equator and elevation
above sea level are major cooling influences. In
addition, variations in topography can lead to local
effects such as the accumulation of cold air in frost
hollows. Hence frost hazard is greatest in areas
which are away from the coast, are at relatively
high elevations and have complex terrain which
allows cold air drainage down slopes.

Parts of Australia most subject to frost are the
eastern uplands from north-eastern Victoria to the
western Darling Downs in southern Queensland
where there may be more than 10 nights a month
with readings of zero degrees Celsius (or under)
for three to five months of the year. On
Tasmania’s Central Plateau similar conditions
occur for three to six months of the year. Frosts
may occur within a few kilometres of the coasts
except in the Northern Territory and most of the
north Queensland coasts.

Frosts may occur at any time of the year over most
of Tasmania, large areas of the tablelands of New
South Wales and much of inland Victoria,
particularly the north-east. Frosts start in April and
end in October over most of the interior of the
continent, and on the highlands of Queensland as
far north as the Atherton Plateau. Minimum
temperatures below zero degrees Celsius can be
experienced in most of the subtropical interior in
June and July.

The median frost period over the continent varies
from over 200 days per year in the south-eastern
uplands areas south of the Hunter Valley, New
South Wales, to none in northern Australia. The
annual frost period generally decreases from
about 100 days inland to below 50 days towards
the coast in the southern regions of the continent,
but there is widespread local variation. In
Tasmania the frost period exceeds 300 days on the
uplands and decreases to 100 days near the coast.

Humidity

Australia is a dry continent in terms of the water
vapour content or humidity of the air, and this
element may be compared with evaporation to
which it is related. Moisture content can be
expressed by a number of parameters, of which

the most commonly known is relative humidity.
This can be thought of as the relative evaporating
power of the air; when the humidity is low, a wet
surface, like our skin, can evaporate freely. When
it is high, evaporation is retarded. People can feel
this as discomfort or even stress as the body’s
ability to perspire (and hence cool) decreases with
increasing relative humidity. The combination of
high temperature and high humidity is potentially
dangerous for people who are active in such
conditions.

The main features of the relative humidity pattern
are:

= Over the interior of the continent there is a
marked dryness during most of the year,
notably towards the northern coast in the dry
season (May—October).

= The coastal fringes are comparatively moist,
although this is less evident along the
north-west coast of Western Australia where
continental effects are marked.

= In northern Australia, the highest values occur
during the summer wet season
(December—February) and the lowest during
the winter dry season (June—August).

= In most of southern Australia the highest values
are experienced in the winter rainy season
(June—August) and the lowest in summer
(December—February).

Global radiation

Global (short wave) radiation includes that
radiation energy reaching the ground directly
from the sun and that received indirectly from the
sky, scattered downwards by clouds, dust
particles, etc.

A high correlation exists between daily global
radiation and daily hours of sunshine. On the
north-west coast around Port Hedland, Western
Australia, where average daily global radiation is
the highest for Australia (640 milliwatt hours),
average daily sunshine is also highest, being
approximately 10 hours. Sunshine is more
dependent on variations in cloud coverage than is
global radiation, since the latter includes diffuse
radiation from the sky as well as direct radiation
from the sun. An example is Darwin where, in the
dry month of July, sunshine approaches twice that
of the wet (cloudy) month of January, but global
radiation amounts for the two months are
comparable.
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Sunshine

Sunshine here refers to bright or direct sunshine.
Australia receives relatively large amounts of
sunshine although seasonal cloud formations have
a notable effect on its spatial and temporal
distribution. Cloud cover reduces both incoming
solar radiation and outgoing long wave radiation,
and thus affects sunshine, air temperature and
other climatic elements on the Earth’s surface.

Most of the continent receives more than

3,000 hours of sunshine a year, or nearly 70% of
the total possible. In central Australia and the
mid-west coast of Western Australia, totals slightly
in excess of 3,500 hours occur. Totals of less than
1,750 hours occur on the west coast and highlands
of Tasmania; this amount is only 40% of the total
possible per year (about 4,380 hours).

In southern Australia, the duration of sunshine is
greatest about December when the sun is at its
highest elevation, and lowest in June when the
sun is lowest. In northern Australia, sunshine is
generally greatest over the period August to
October prior to the wet season, and least over
the period January to March during the wet
season.

Cloud

Seasonal changes in cloudiness vary with the
distribution of rainfall. In the southern parts of the
continent, particularly in the coastal and low-lying
areas, the winter months are generally more
cloudy than the summer months. This is due to
the formation of extensive areas of stratiform
cloud and fog during the colder months, when the
structure of the lower layers of the atmosphere
favours the physical processes resulting in this
type of cloud. Particularly strong seasonal
variability of cloud cover exists in northern
Australia where skies are clouded during the
summer wet season and mainly cloudless during
the winter dry season. Cloud coverage is greater
near coasts and on the windward slopes of the
eastern uplands of Australia and less over the dry
interior.

Fog

The formation of fog depends on the occurrence
of favourable meteorological elements — mainly
temperature, humidity, wind and cloud cover. The
nature of the local terrain is important for the
development of fog and there is a tendency for
this phenomenon to persist in valleys and hollows.
The incidence of fog may vary significantly over
distances as short as one kilometre.

18 Year Book Australia 2004

Fog in Australia tends to be more common in the
south than the north, although parts of the east
coastal areas are relatively fog-prone even in the
tropics. Incidence is much greater in the colder
months, particularly in the eastern uplands. Fog
may persist during the day, but rarely until the
afternoon over the interior. The highest fog
incidence at a capital city is at Canberra which has
an average of 47 days per year on which fog
occurs, 29 of which are in the period May to
August. Brisbane averages 20 days of fog per year.
Darwin averages only two days per year, in the
months of July and August.

Winds

The mid-latitude anticyclones are the chief
determinants of Australia’s two main prevailing
wind streams. In relation to the west-east axes of
the anticyclones these streams are easterly to the
north and westerly to the south. The cycles of
development, motion and decay of low-pressure
systems to the north and south of the anticyclones
result in diversity of wind-flow patterns. Wind
variations are greatest around the coasts where
diurnal land and sea-breeze effects are important.

Orography affects the prevailing wind pattern in
various ways, such as the channelling of winds
through valleys, deflection by mountains and cold
air drainage from highland areas. An example of
this channelling is the high frequency of
north-west winds at Hobart caused by the
north-west to south-east orientation of the
Derwent River Valley.

Perth is the windiest capital with an average wind
speed of 15.6 km/h; Canberra is the least windy
with an average wind speed of 5.4 km/h.

The highest wind speeds and wind gusts recorded
in Australia have been associated with tropical
cyclones. The highest recorded gust was 267 km/h
at Learmonth, Western Australia on 22 March 1999
(occurring with Tropical Cyclone Vance); gusts
reaching 200 km/h have been recorded on several
occasions in northern Australia with cyclone
visitations. The highest gusts recorded at
Australian capitals were 217 km/h at Darwin and
156 km/h at Perth.

Droughts

Drought, in general terms, refers to an acute
deficit of water supply to meet a specified
demand. The best single measure of water
availability in Australia is rainfall, although
parameters such as evaporation and soil moisture
are significant, even dominant in some situations.



Demands for water are very diverse, hence the
actual declaration of drought conditions for an
area will generally also depend on the effects of a
naturally occurring water deficit on the principal
local industries.

Since the 1860s there have been 10 major
Australian droughts. Some of these major
droughts could be described as periods consisting
of a series of dry spells of various lengths,
overlapping in time and space, and totalling up to
about a decade. The drought periods of
1895-1903 (the so-called ‘Federation drought’),
1958-68, 1982-83 and 1991-95 were the most
devastating in terms of their extent and effects on
primary production. The latter drought resulted in
a possible $5b cost to Australia’s economy, and
$590m in drought relief by the Commonwealth
Government. The remaining major droughts
occurred in 1864-66 (and 1868), 1880-86, 1888,
1911-16, 1918-20 and 1939—45.

In this same period, several droughts of lesser
severity caused significant losses over large areas
of some states. They occurred in 1922-23 and
1926-29, 1933-38, 1946-49, 1951-52, 1970-72,
1976 and 1997-2000.

South-eastern Australia (New South Wales,
southern Queensland, Victoria, Tasmania and the
settled parts of South Australia) contains about
75% of the nation’s population, and droughts
affecting this region have a markedly adverse
impact on the economy. There have been nine
severe droughts in south-eastern Australia since
1888, and these were encompassed within the
major Australian droughts specified above, except
for the severe drought in 1972. Drought
definitions, and the area of coverage and length of
droughts, together with related information, may
be obtained from the article Drought in Australia
in Year Book Australia 1988.

Floods

Widespread flood rainfall may occur anywhere in
Australia, but it has a higher incidence in the north
and in the eastern coastal areas. It is most
economically damaging along the shorter streams
flowing from the eastern uplands eastward to the
seaboard of Queensland and New South Wales.
These flood rains are notably destructive in the
more densely populated coastal river valleys of
New South Wales — the Tweed, Richmond,
Clarence, Macleay, Hunter and
Nepean-Hawkesbury — all of which experience
relatively frequent flooding. Although chiefly
caused by summer rains, they may occur in any
season.

The great Fitzroy and Burdekin river basins of
Queensland receive flood rains during the
summer wet seasons. Much of the run-oft due to
heavy rain in north Queensland west of the
eastern uplands flows southward through the
normally dry channels of the network of rivers
draining the interior lowlands into Lake Eyre. This
widespread rain may cause floods over an
extensive area, but it soon seeps away or
evaporates, occasionally reaching the lake in
quantity. The Condamine and other northern
tributaries of the Darling also carry large volumes
of water from flood rains south through western
New South Wales to the Murray, and flooding
occurs along their courses at times.

Flood rains occur at irregular intervals in the
Murray—-Murrumbidgee system of New South
Wales and Victoria, the coastal streams of
southern Victoria and the north coast streams of
Tasmania.

Water resources

Rainfall, or the lack of it, is the most important
single factor determining land use and rural
production in Australia. The scarcity of both
surface water and groundwater resources,
together with the low rates of precipitation which
restrict agriculture (quite apart from economic
factors), has led to extensive programs to regulate
supplies by construction of dams, reservoirs, large
tanks and other storages.

The major topographical feature affecting the
rainfall and drainage patterns in Australia is the
absence of high mountain barriers. Australia’s
topographical features encompass sloping
tablelands and uplands along the east coast Main
Divide, the low plain and marked depression in
the interior, and the Great Western Plateau.

Only one-third of the Australian land area drains
directly to the ocean, mainly on the coastal side of
the Main Divide and inland with the
Murray-Darling system. With the exception of the
latter, most rivers draining to the ocean are
comparatively short, but account for the majority
of the country’s average annual discharge. Surface
drainage is totally absent from some arid areas of
low relief.

Australia’s large area (just under 7.7 million square
kilometres) and latitudinal range (3,680 km) have
resulted in climatic conditions ranging from alpine
to tropical. Two-thirds of the continent are arid or
semi-arid, although good rainfalls (over 800 mm
annually) occur in the northern monsoonal belt
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under the influence of the Australian—Asian
monsoon, and along the eastern and southern
highland regions under the influence of the great
atmospheric depressions of the Southern Ocean.
The effectiveness of the rainfall is greatly reduced
by marked alternation of wet and dry seasons,
unreliability from year to year, high temperatures
and high potential evaporation.

The availability of water resources controls, to a
large degree, the possibility and density of
settlement; this in turn influences the quality of
the water through production and disposal of
waste. Most early settlements were established on
the basis of reliable surface water supplies and, as
a result, Australia’s population is concentrated
along the coast, mainly in the comparatively
fertile, well-watered east, south-east and far
south-west.

As settlement spread into the dry inland grazing
country, the value of reliable supplies of
underground water was realised. Observations of
the disappearance of large quantities of the rainfall
precipitated on the coastal ranges of eastern
Australia eventually led to the discovery of the
Great Artesian Basin which has become a major
asset to the pastoral industry. Development,
however, has not been without costs. Significant
environmental degradation and deterioration in
water quality are becoming evident. Table 1.12
summarises Australia’s major groundwater
resources.

Permanent rivers and streams flow in only a small
part of the continent. The average annual
discharge of Australian rivers has been recently
assessed at 387,000 gigalitres, of which

100,000 gigalitres are now estimated to be
exploitable on a sustained yield basis. This is small
in comparison with river flows on other
continents.

In addition, there is a pronounced concentration
of run-off in the summer months in northern
Australia, while the southern part of the continent
has a distinct, if somewhat less marked, winter
maximum.

Even in areas of high rainfall, large variability in
flow means that, for local regional development,
most streams must be regulated by surface
storage. However, in many areas evaporation is so
great that storage costs are high in terms of yield.
Extreme floods also add greatly to the cost of
water storage, because of the need for adequate
spillway capacity.

Table 1.11 provides a broad comparison of rainfall
and run-off by continent. Map 1.13 shows the
location of Australia’s Drainage Divisions, and
table 1.14 summarises Australia’s surface water
resources by Drainage Division. The Drainage
Division with the highest intensity of run-off is
Tasmania with 11.8% of the total from only 0.9% of
the area. Conversely, the vast area of the Western
Plateau (2,450,000 square kilometres,
approximately 32% of Australia) has no significant
run-off at all.

1.11 RAINFALL AND RUN-OFF OF THE

CONTINENTS
Average

yearly rainfall Run-off
Continent mm mm % __cubic km
Africa 690 260 38 7 900
Asia 600 290 48 13000
Australia 465 57 12 440
Europe 640 250 39 2 500
North America 660 340 52 6 900
South America 1630 930 57 16700

Source: O’Brien WT, McGregor A & Crawshaw B 1983,
‘In-stream and Environment Issues’, “Water 2000:
Consultant’s Report No. 9", AGPS, Canberra.

1.12 MAJOR GROUNDWATER RESOURCES

Major divertible resource

Abstraction during

Area of aquifers Fresh Marginal Brackish Saline Total 1983-84
State/territory sq km GL GL GL GL GL GL
New South Wales 595 900 881 564 431 304 2180 242
Victoria 103 700 469 294 69 30 862 146
Queensland 1174 800 1760 683 255 144 2 840 962
South Australia 486 100 102 647 375 86 1210 504
Western Australia 2 622 000 578 1240 652 261 2 740 355
Tasmania 7240 47 69 8 — 124 5
Northern Territory 236 700 994 3380 43 10 4 420 24
Australia 5 226 440 4831 6 877 1833 835 14 376 2 238

Source: Australian Water Resources Council, 1987.
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1.13 DRAINAGE DIVISIONS AND RUN-OFF
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Source: National Land and Water Resources Audit, 2000.
1.14 SURFACE WATER RESOURCES
Mean annual Mean annual Mean annual Volume
Area run-off run-off outflow diverted
Drainage division sq km GL % GL GL
North-East Coast 451 000 73411 19.0 n.a. 3182
South-East Coast(a) 274 000 42 390 10.9 40 591 1825
Tasmania(b) 68 200 45 582 11.8 45 336 451
Murray—Darling(a) 1 060 000 23 850 6.2 5 750 12 051
South Australian Gulf(c) 82 300 952 0.2 797 144
South-West Coast 315 000 6 785 1.8 5925 373
Indian Ocean 519 000 4 609 1.2 3481 12
Timor Sea 547 000 83320 21.5 81 461 48
Gulf of Carpentaria 641 000 95 615 24.7 24 748 52
Lake Eyre 1170 000 8 638 2.2 n.a. 7
Bulloo-Bancannia 101 000 546 0.1 — (d)
Western Plateau 2 450 000 1486 0.4 n.a. 1
Total (e)7 680 000 387 184 100.0 . 18 147

(a) South-East Coast and Murray—Darling Division. The volume diverted represents the sum of available data (NSW has not
reported water use for unregulated surface water management areas). (b) Tasmanian Division. Volume diverted does not include
the Hydro scheme diversions. (c) South Australian Gulf Division. Mean annual outflow includes the flow from surface water
management areas Willochra Creek and Lake Torrens, which do not flow to the sea, but flow into the terminal lake, Lake Torrens.
(d) Less than one gigalitre. (e) Total area differs slightly from that in table 1.1, due to improvements in mapping reflected in that
table, but not in this table.

Source: National Land and Water Resources Audit, 2000.
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To summarise, the mean annual run-off across
Australia is 387,000 gigalitres. The portion of
run-off able to be diverted for use is very low
compared to that in other continents, and results
from the high variability of stream flow, high rates
of evaporation and the lack of storage sites on
many catchments. On an Australia-wide basis, only
about a quarter of the divertible resource has
currently been developed for use; much of the
remaining resource is available in remote regions
where development is impractical and
uneconomic. In areas such as the Murray—Darling
Division, where water is scarce, there are few
resources not yet developed, and management is
focusing on greater efficiency in water use.

Water resources are assessed within a framework
comprising four levels:

» The total water resource is the volume of water
present in the environment, measured as mean
annual run-off for surface water, and mean
annual recharge for groundwater.

» The divertible resource is the portion of run-off
and recharge which can be developed for use.

= The developed resource is the portion of the
divertible resource which has been developed
for use.

= Resource utilisation is a measure of the portion
of the developed resource which is actually
used.
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Emphasis is given to the second level of
assessment, the divertible resource, as the prime
measure of the resource. The divertible resource
is defined as the average annual volume of water
which, using current technology, could be
removed from developed or potential surface
water or groundwater sources on a sustained
basis, without causing adverse effects or long-term
depletion of storages.

Australia’s water resources are managed by a large
number of resource management agencies,
irrigation authorities, metropolitan water boards,
local government councils and private individuals.
State authorities dominate the assessment and
control of water resources as, under the
Commonwealth Constitution, primary
responsibility for management of water rests with
the individual state governments. The
Commonwealth Government is responsible for
matters relating to the territories, and participates
indirectly through financial assistance or directly
in the coordination or operation of interstate
projects through bodies such as the
Murray-Darling Basin Commission.

A description of the management, main storage
and use of water resources across the states and
territories is contained in the chapter Water
Resources in the 1994 and earlier editions of
Year Book Australia.
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GOVERNMENT

This chapter was contributed by the Department of the Parliamentary Library of the
Parliament of the Commonuwealth of Australia.

Australia has a federal system of government within which there are four divisions:
Commonwealth, state, territory and local government.

This chapter outlines the basic features of the Australian system of government, including;:

= the constitutional basis of government
= the Sovereign

= the Governor-General

= the Commonwealth Parliament

= the Australian Government

= the Australian Public Service

= Commonwealth elections

= state government

= territory government — self-governing
= territory government — non-self governing
= local government

= the party system.

It also provides details of the ministry, and of the state and territory political leaders.

The chapter concludes with an article 7he 1967 Aborigines Referendum.



The constitutional basis of
government

Australia is a constitutional democracy based on a
federal division of powers. The constitutional basis
of government consists of:

= the Commonwealth Constitution, including
amendments made to that Constitution

= state and territory Constitutions, including
amendments

» legislation passed by the Commonwealth
Parliament and the state and territory parliaments

» High Court judgments

= significant conventions of responsible
government adopted from the system of
government in use in the United Kingdom (the
‘Westminster’ system) that are in use at both the
Commonwealth and state levels of government.

Commonwealth Constitution

The national Constitution is found in the
Commonwealth of Australia Constitution Act
1900, a British Act that became law in July 1900
and came into force on 1 January 1901.

Amendment of the written Commonwealth
Constitution is by Act of Parliament followed by
public referendum. Any proposed law for the
alteration of the Constitution must be passed by an
absolute majority of each House of Parliament
(except in circumstances specified in section 128 of
the Constitution which permits a referendum to
proceed if passed by only one chamber). It must
also be submitted to a referendum of the electors
in each state and territory. An amendment must be
approved by a majority of the voters in a majority of
the states and by a majority of all voters.

Since 1901, 44 proposals have been submitted to
referenda. The consent of the electors has been
given in regard to eight matters:

1906 — election of senators

1910 — state debts

1928 — state debts

1946 — social services

1967 — Aboriginal people

1977 — Senate casual vacancies

1977 — retirement age for federal judges

1977 — the right of territory electors to vote in
constitutional referenda.

Each state and territory has its own Constitution
found in legislation. Where a law of a state is
inconsistent with a law of the Commonwealth, the
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latter law prevails and the former law is, to the
extent of the inconsistency, invalid (for state and
territory government, see later sections).

The Sovereign

Since 7 February 1952, the Australian Sovereign
has been Queen Elizabeth the Second.

On 6 November 1999 a vote to establish Australia
as a republic was put to a national referendum.
The proposal was defeated, with 54.9% of electors
voting against it.

The Governor-General

The Governor-General is the representative of the
Sovereign, appointed by the Sovereign on the
advice of the Australian Prime Minister.

Powers and functions

The Governor-General exercises the executive
power of the Commonwealth of Australia on the
advice of the Prime Minister. Certain other powers
and functions conferred by the Constitution
include the powers to:

= appoint times for holding the sessions of the
Parliament

= prorogue Parliament
= dissolve the House of Representatives

= dissolve the House of Representatives and the
Senate in the event of a double dissolution

= cause writs to be issued for general elections of
members of the House of Representatives

= assent in the Queen’s name to a proposed law
passed by both Houses of the Parliament

= appoint and summon executive councillors,
who hold office during the Governor-General’s
pleasure

= appoint ministers of state for the
Commonwealth of Australia.

In addition, the Governor-General, as the Queen’s
representative, is Commander-in-Chief of the
Defence Forces. Many Acts of the Commonwealth
Parliament provide that the Governor-General
may make Regulations to give effect to such Acts.
The Governor-General may also be authorised by
statute to issue proclamations, for example, to
declare an Act in force. The Governor-General has
been given power by statute to legislate for certain
of the Australian territories.



In all such matters the Governor-General acts on
the advice of the Prime Minister.

The Governor-General also possesses what are
referred to as ‘reserve powers’. These may be
used without the advice of the Prime Minister, but
are used only in times of political uncertainty.

The Constitution and the Letters Patent provide
for the Queen to appoint an Administrator of the
Commonwealth when the Governor-General is
out of the country, ill or when the position of
Governor-General is vacant. By convention, the
longest-serving state governor is appointed as
Administrator.

Holders of office

His Excellency Major General Michael Jeffery AC
CVO MC (Retd) has been Governor-General since
11 August 2003.

Those persons who have held the office of
Governor-General from the inception of the
Commonwealth of Australia until 1988 are
pictured in Year Book Australia 1988. Pictures of
all holders of the office can be found in the
Government section of Australia Now on the ABS
web site <http://www.abs.gov.au>.

The Commonwealth Parliament

Commonwealth legislative power is vested in the
Commonwealth Parliament, comprising the House
of Representatives (currently 150 members) and
the Senate (76 members).

The powers of Parliament

Apart from the constitutional requirement that all
financial legislation must originate in the House of
Representatives, and that the Senate cannot
amend such legislation, the two houses have
similar powers. The fact that the Senate can reject
financial legislation makes it one of the most
powerful upper houses in the world.

Australia having a federal system means that the
powers of the Commonwealth Parliament are
limited to areas of national importance. Among
the powers granted by the Constitution are trade
and commerce, taxation, postal services, foreign
relations, defence, immigration, naturalisation,
quarantine, currency and coinage, weights and
measures, copyright, patents and trade marks.
High Court decisions and Commonwealth—state
agreements have seen the Commonwealth gain
influence in regard to various other matters
including industrial relations, financial regulation,

companies and securities, health and welfare, and
education.

The functions of Parliament

Parliament has five primary functions:

= to provide for the formation of a government
= to make the law

= to provide a forum for popular representation
= to scrutinise the actions of government

= to provide a forum for the alternative
government.

The formation of a government is the most
important outcome of a general election. Either
the government is returned, by virtue of retaining
a majority of seats in the House of
Representatives, or the opposition party or a
coalition of parties wins a majority of seats,
resulting in the formation of a new government.
The Prime Minister always sits in the House of
Representatives.

The Hon. JW Howard, MP (Liberal Party of
Australia) has been Prime Minister since 11 March
1996.

More than half of Parliament’s time is taken up
with the consideration of proposed legislation.
Between 150 and 250 Bills are passed each year.
Most Bills are not contentious, either being
‘machinery’ legislation necessary for the orderly
processes of government, or Bills that propose
alterations to existing legislation. Most of the Bills
are government Bills; private members’ legislation
is rare.

The representation of the people is an important
role of members of the House of Representatives
and senators. Looking after their constituents
occupies a great deal of their time. The relative
importance of this role may be judged by the high
proportion of time spent by MPs in their
electorates and away from Parliament. During the
1990s, Parliament averaged 64 sitting days per
year.

The scrutiny function is seen most obviously in
the formal periods of Question Time, in both
houses, that are a part of each day’s sitting.
Question Time is the best-known part of
parliamentary proceedings, and is attended by
many of the visiting public. Less well-known is the
activity of a range of parliamentary committees
which are established in order that Parliament’s
legislative, inquiry and scrutiny functions can be
carried out more thoroughly and with the benefit
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of expert advice. These committees undertake the
scrutiny of government operations as well as
frequent inquiries into a range of current issues.

In Westminster system governments, such as
Australia’s, the Opposition has a recognised and
formal status, being recognised in the Standing Orders
of the Parliament and in legislation. The Opposition is
seen as the alternative government and typically
forms a ‘shadow Cabinet’ of MPs who prepare
themselves to take on the reins of government. The
Opposition also has the role of acting as the main
critic of the government and of offering to the
community an alternative set of policies.

The Hon. SF Crean, MP (Australian Labor Party)
has been Leader of the Opposition since
22 November 2001.

The Australian Government

Prime Minister

After an election, the Governor-General sends for
the leader of the party, or coalition, which has
secured a majority in the House of
Representatives, and commissions that person to
assume the office of Prime Minister and to form a
government. The incoming Prime Minister then
goes about the process of finding members of his
or her parliamentary party or coalition to serve as
ministers in the Government.

The office of Prime Minister is not recognised by
the Constitution, being a conventional part of the
governmental arrangements.

The Prime Minister has the following powers:
= advising the Sovereign on the appointment of

the Governor-General

= acting as the sole source of formal advice for
the Governor-General

» advising the Governor-General as to when
Parliament should be dissolved

= setting the date for House of Representatives
elections

= allocating positions in the Cabinet

» chairing Cabinet meetings.
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Ministers

It is customary for all ministers to be either a
member of the House of Representatives or a
Senator. If a minister is not an MP, it is obligatory
for that minister to become an MP within

three months of his/her appointment. Reshuffles
of the ministry may occur at any time between
elections. Ministers are invariably members of the
same party or coalition as the Prime Minister.

The 58 ministries since Federation are listed in
table 2.1.

In most cases, new governments are formed after
general elections have been held to determine the
composition of the House of Representatives. A
new government could also be formed on any
occasion between elections if the majority party
changes its leader, or loses its majority (e.g. as a
result of a by-election), or is defeated in an
important vote in the House of Representatives.

Cabinet

In practice, government policy is determined by
the most senior ministers meeting in a body
known as Cabinet. Such meetings are chaired by
the Prime Minister. The Governor-General does
not attend such meetings. Cabinet is not a body
that is recognised by the Constitution, being a
conventional part of the governmental
arrangements. Despite this, Cabinet effectively
controls not only the legislative program, but also
the departments of state. In effect, therefore,
Cabinet is the dominant political and
administrative element in Australia’s national
government. Ministers not included in Cabinet are
referred to collectively as the Outer Ministry.

Particulars of the Third Howard Ministry,
comprising Cabinet ministers and the Outer
Ministry, are shown in table 2.2.



2.1 MINISTRIES SINCE 1901

Number of

Ministry Ministry Period of office Party

1 Barton 1 January 1901 to 24 September 1903 Protectionist

2 Deakin 24 September 1903 to 27 April 1904 Protectionist

3 Watson 27 April 1904 to 17 August 1904 Australian Labor Party

4 Reid—McLean 18 August 1904 to 5 July 1905 Free Trade—Protectionist

5 Deakin 5 July 1905 to 13 November 1908 Protectionist

6 Fisher 13 November 1908 to 2 June 1909 Australian Labor Party

7 Deakin 2 June 1909 to 29 April 1910 Protectionist-Free Trade—Tariff Reform
8 Fisher 29 April 1910 to 24 June 1913 Australian Labor Party

9 Cook 24 June 1913 to 17 September 1914 Liberal

10 Fisher 17 September 1914 to 27 October 1915 Australian Labor Party

11 Hughes 27 October 1915 to 14 November 1916 Australian Labor Party

12 Hughes 14 November 1916 to 17 February 1917 Nationalist Labour

13 Hughes 17 February 1917 to 8 January 1918 Nationalist

14 Hughes 10 January 1918 to 9 February 1923 Nationalist

15 Bruce-Page 9 February 1923 to 22 October 1929 Nationalist-Country Party

16 Scullin 22 October 1929 to 6 January 1932 Australian Labor Party

17 Lyons 6 January 1932 to 7 November 1938 United Australia Party

18 Lyons 7 November 1938 to 7 April 1939 United Australia Party

19 Page 7 April 1939 to 26 April 1939 Country Party-United Australia Party
20 Menzies 26 April 1939 to 14 March 1940 United Australia Party

21 Menzies 14 March 1940 to 28 October 1940 United Australia Party-Country Party
22 Menzies 28 October 1940 to 29 August 1941 United Australia Party—Country Party
23 Fadden 29 August 1941 to 7 October 1941 Country Party—United Australia Party
24 Curtin 7 October 1941 to 21 September 1943 Australian Labor Party

25 Curtin 21 September 1943 to 6 July 1945 Australian Labor Party

26 Forde 6 July 1945 to 13 July 1945 Australian Labor Party

27 Chifley 13 July 1945 to 1 November 1946 Australian Labor Party

28 Chifley 1 November 1946 to 19 December 1949 Australian Labor Party

29 Menzies 19 December 1949 to 11 May 1951 Liberal-Country Party

30 Menzies 11 May 1951 to 11 January 1956 Liberal-Country Party

31 Menzies 11 January 1956 to 10 December 1958 Liberal-Country Party

32 Menzies 10 December 1958 to 18 December 1963 Liberal-Country Party

33 Menzies 18 December 1963 to 26 January 1966 Liberal-Country Party

34 Holt 26 January 1966 to 14 December 1966 Liberal-Country Party

35 Holt 14 December 1966 to 19 December 1967 Liberal-Country Party

36 McEwen 19 December 1967 to 10 January 1968 Liberal-Country Party

37 Gorton 10 January 1968 to 28 February 1968 Liberal-Country Party

38 Gorton 28 February 1968 to 12 November 1969 Liberal-Country Party

39 Gorton 12 November 1969 to 10 March 1971 Liberal-Country Party

40 McMahon 10 March 1971 to 5 December 1972 Liberal-Country Party

41 Whitlam 5 December 1972 to 19 December 1972 Australian Labor Party

42 Whitlam 19 December 1972 to 12 June 1974 Australian Labor Party

43 Whitlam 12 June 1974 to 11 November 1975 Australian Labor Party

44 Fraser 11 November 1975 to 22 December 1975 Liberal-Country Party

45 Fraser 22 December 1975 to 20 December 1977 Liberal-Country Party

46 Fraser 20 December 1977 to 3 November 1980 Liberal-Country Party

47 Fraser 3 November 1980 to 7 May 1982 Liberal-Country Party

48 Fraser 7 May 1982 to 11 March 1983 Liberal-Country Party

49 Hawke 11 March 1983 to 13 December 1984 Australian Labor Party

50 Hawke 13 December 1984 to 24 July 1987 Australian Labor Party

51 Hawke 24 July 1987 to 4 April 1990 Australian Labor Party

52 Hawke 4 April 1990 to 20 December 1991 Australian Labor Party

53 Keating 20 December 1991 to 27 December 1991 Australian Labor Party

54 Keating 27 December 1991 to 24 March 1993 Australian Labor Party

55 Keating 24 March 1993 to 11 March 1996 Australian Labor Party

56 Howard 11 March 1996 to 21 October 1998 Liberal-National Party of Australia
57 Howard 21 October 1998 to 26 November 2001 Liberal-National Party of Australia
58 Howard 26 November 2001 Liberal-National Party of Australia

Source: Department of the Parliamentary Library.
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2.2 THIRD HOWARD MINISTRY — November 2003

CABINET MINISTERS

Prime Minister

Minister for Transport and Regional Services (Deputy Prime Minister)
Treasurer

Minister for Trade

Minister for Foreign Affairs

Minister for Defence (Leader of the Government in the Senate)

Minister for Finance and Administration (Deputy Leader of the Government in
the Senate)

Minister for Health and Ageing (Leader of the House)
Attorney-General

Migister f(;r the Environment and Heritage (Vice-President of the Executive
ouncil

Minister for Communications, Information Technology and the Arts
Minister for Agriculture, Fisheries and Forestry

Minister for Immigration and Multicultural and Indigenous Affairs and Minister
Assisting the Prime Minister for Reconciliation

Minister for Education, Science and Training

Minister for Family and Community Services and Minister Assisting the Prime
Minister for the Status of Women

Minister for Industry, Tourism and Resources

Minister for Employment and Workplace Relations and Minister Assisting the
Prime Minister for the Public Service

The Hon. John Howard, MP

The Hon. John Anderson, MP
The Hon. Peter Costello, MP
The Hon. Mark Vaile, MP

The Hon. Alexander Downer, MP
Senator the Hon. Robert Hill

Senator the Hon. Nick Minchin, MP

The Hon. Tony Abbott, MP
The Hon. Philip Ruddock, MP

The Hon. Dr David Kemp, MP

The Hon. Daryl Williams, AM, QC, MP

The Hon. Warren Truss, MP

Senator the Hon. Amanda Vanstone

The Hon. Dr Brendan Nelson, MP

Senator the Hon. Kay Patterson
The Hon. lan Macfarlane, MP

The Hon. Kevin Andrews, MP

OUTER MINISTRY

Minister for Local Government, Territories and Roads (Manager of Government
Business in the Senate)

Minister for Revenue and Assistant Treasurer
Minister for Veterans’ Affairs

Special Minister of State

Minister for Ageing

Minister for Justice and Customs

Minister for the Arts and Sports

Minister for Fisheries, Forestry and Conservation

Minister for Citizenship and Multicultural Affairs and Minister Assisting
the Prime Minister

Minister for Science (Deputy Leader of the House)
Minister for Children and Youth Affairs
Minister for Small Business and Tourism

Minister for Employment Services and Minister Assisting the Minister for
Defence

Parliamentary Secretary to the Prime Minister

Parliamentary Secretary to the Minister for Transport and Regional Services and
Parliamentary Secretary to the Minister for Trade

Parliamentary Secretary to the Treasurer

Parliamentary Secretary to the Minister for Foreign Affairs

Parliamentary Secretary to the Minister for Defence

Parliamentary Secretary to the Minister for Finance and Administration
Parliamentary Secretary to the Minister for Health and Ageing

Parliamentary Secretary to the Minister for the Environment and Heritage
Parliamentary Secretary to the Minister for Agriculture, Fisheries and Forestry
Parliamentary Secretary to the Minister for Family and Community Services
Parliamentary Secretary to the Minister for Industry, Tourism and Resources

Senator the Hon. lan Campbell
Senator the Hon. Helen Coonan
The Hon. Danna Vale, MP
Senator the Hon. Eric Abetz

The Hon. Julie Bishop, MP
Senator the Hon. Chris Ellison
Senator the Hon. Rod Kemp
Senator the Hon. lan Macdonald

The Hon.
The Hon.
The Hon.
The Hon

Gary Hardgrave, MP
Peter McGauran, MP
Larry Anthony, MP

. Joe Hockey, MP

The Hon.
The Hon

Mal Brough, MP
. Jackie Kelly, MP

The Hon. De-Anne Kelly MP

The Hon. Ross Cameron, MP
The Hon. Chris Gallus, MP

The Hon. Fran Bailey, MP

The Hon. Peter Slipper, MP

The Hon. Trish Worth, MP

The Hon. Dr Sharman Stone, MP
Senator the Hon. Judith Troeth
The Hon. Christopher Pyne, MP
The Hon. Warren Entsch, MP

Source: Department of the Parliamentary Library.
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The Australian Public Service
(APS)

The APS provides policy advice to the Australian
Government and facilitates the delivery of programs
to the community. The APS is part of the broader
public sector, which includes parliamentary
departments and staff, Government-owned
companies, statutory authorities, a separate public
service for each of the states and territories, and local
government employees. As at August 2002, some

1.5 million Australians, 16.9% of the employed work
force, worked in the public sector; there were nearly
123,500 employees in the APS at 30 June 2002
(graph 2.3). Over the past 15 years, a number of
functions, such as that provided by the former
Commonwealth Employment Service, have been
moved out of the APS. The ‘unadjusted’ line in
graph 2.3 shows the actual size of the APS over the
period 1987-2002. The ‘adjusted’ line shows the
number of APS employees adjusted for changes in
APS coverage that have occurred during that period.

There are currently 18 departments in the APS.
Each department is managed by a chief executive
officer, or secretary, who is responsible to the
relevant minister for the efficient, effective and
ethical use of resources. The minister, in turn,
takes political responsibility for the actions of the
department. Each department administers
particular legislation that is specified in
Administrative Arrangements. The management of
financial and human resources is governed by
Commonwealth legislation such as the Financial
Management and Accountability Act 1997 and
the Public Service Act 1999. Public servants are
required to uphold the values and standards of

behaviour specified in the Public Service Act 1999.
These include responsiveness to the Government,
high ethical standards, accountability, impartiality,
merit in employment, integrity, courtesy,
lawfulness, confidentiality and the proper use of
resources. As well as answering to the relevant
minister, the APS is accountable to the Australian
community through a variety of mechanisms
including parliamentary committees,
administrative law, the Ombudsman and the
Auditor-General.

Over the last two decades, the APS has undergone
substantial change, both in its internal
management processes and in its methods of
service delivery. Examples of management
changes include the introduction of accrual
budgeting in the 1999-2000 Budget, an emphasis
on reaching performance targets, the costing of
government ‘outputs’, the imposition of capital
use charges, the devolution of responsibility to
departments and more flexible employment
practices. Examples of changes to service delivery
include the trend towards providing information
and other services on the Internet, increased
contracting of service delivery to the private sector
and the establishment of customer service
charters.

Public resources are harnessed by the public
sector to give practical effect to government
policies. Traditionally, this process has been
known as public administration. Increasingly, it is
known as public management, reflecting the
growing expectation that public sector managers
will take responsibility for achieving results, as
well as the increasing emphasis on efficiency.

2.3 SIZE OF THE AUSTRALIAN PUBLIC SERVICE
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Source: Australian Public Service Commision, APS Employment Database,

<http://www.apsc.gov.au>.
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Commonwealth elections

Franchise

Any Australian citizen aged 18 and over, or British
subject who was on the Commonwealth Roll as at
25 January 1984, is qualified to enrol and vote at
Commonwealth elections. Residence in an
electorate for a period of one month before
enrolment is necessary to enable a qualified person
to enrol. Enrolment and attendance at a polling
place on polling day (except under certain lawful
exceptions) are compulsory for all eligible persons.

Parliamentary terms

Members of the House of Representatives are
elected for a maximum term of three years,
though elections may be called earlier. Senators
have fixed terms of six years. Normally half the
Senate retires every three years, and elections for
the Senate are usually held at the same time as
elections for the House of Representatives,
though they need not be.

At times of disagreement between the House of
Representatives and the Senate, both houses may
be dissolved and an election called for both
houses. Six of the forty Commonwealth elections
have been double dissolution elections.

Table 2.4 shows the number and terms of all
parliaments since Federation.

Electorates

For the purpose of House of Representatives
elections each state or territory is divided into
single-member electorates corresponding in number
to the number of members to which the state or
territory is entitled. In Senate elections the whole
state or territory constitutes a single electorate.

Redistributions of House of Representatives
electorates must be held in each state and
territory at least every seven years, though a
change in the population of a state or territory
may see them held more frequently. A
redistribution must take into account current and
projected enrolments, community of economic,
social and regional interests, means of
communication and travel, physical features and
area, and existing electorate boundaries. Within
each state and territory the electorates must, as far
as possible, be equal in numbers of electors. There
is usually a variation in size of electorates from
one state or territory to another.
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2.4 COMMONWEALTH PARLIAMENTS

Number of

Parliament Date of opening Date of dissolution
1 9 May 1901 23 November 1903
2 2 March 1904 5 November 1906
3 20 February 1907 19 February 1910
4 1 July 1910 23 April 1913

5 9 July 1913 30 July 1914(a)

6 8 October 1914 26 March 1917

7 14 June 1917 3 November 1919
8 26 February 1920 6 November 1922
9 28 February 1923 3 October 1925

10 13 January 1926 9 October 1928

11 6 February 1929 16 September 1929
12 20 November 1929 27 November 1931
13 17 February 1932 7 August 1934

14 23 October 1934 21 September 1937
15 30 November 1937 27 August 1940

16 20 November 1940 7 July 1943

17 23 September 1943 16 August 1946

18 6 November 1946 1 October 1949

19 22 February 1950 19 March 1951(a)
20 12 June 1951 21 April 1954

21 4 August 1954 4 November 1955
22 15 February 1956 14 October 1958
23 17 February 1959 2 November 1961
24 20 February 1962 1 November 1963
25 25 February 1964 31 October 1966
26 21 February 1967 29 September 1969
27 25 November 1969 2 November 1972
28 27 February 1973 11 April 1974(a)
29 9 July 1974 11 November 1975(a)
30 17 February 1976 8 November 1977
31 21 February 1978 19 September 1980
32 25 November 1980 4 February 1983(a)
33 21 April 1983 26 October 1984
34 21 February 1985 5 June 1987(a)

35 14 September 1987 19 February 1990
36 8 May 1990 8 February 1993
37 4 May 1993 29 January 1996
38 30 April 1996 31 August 1998

39 10 November 1998 8 October 2001

40 12 February 2002

(a) A dissolution of both the Senate and the House of
Representatives.

Source: Department of the Parliamentary Library.



The Electoral Commissioner determines the
representation entitlements of the states and
territories during the 13th month after the first
meeting of a new House of Representatives.
Determinations are based on the latest population
statistics as provided by the Australian Statistician.
The representation entitlements of the states and
territories following the 2003 determination are
shown in table 2.5, which also shows the total size
of the House of Representatives at the time of the
next election. Tasmania has a constitutional
entitlement to five members of the House of
Representatives based on it being a state at the
time of Federation in 1901. The Australian Capital
Territory and the Northern Territory have gained
representation since 1901, and current legislation
provides a minimum representation of

one member of the House of Representatives for
each.

For the next election, which must be held by

16 April 2005, Queensland will gain an extra
member, while South Australia and the Northern
Territory will each lose a member. The House of
Representatives will therefore number

149 members.

2001 election

The House of Representatives was dissolved on
8 October 2001 and an election called for

10 November 2001, for the House of
Representatives and half the Senate. At that
election the Liberal-National Party coalition
was returned to office.

The number of electors enrolled for the 2001
election is shown in table 2.6.

The state of the parties in the Commonwealth
Parliament at November 2002 is shown in
table 2.7.

First preference votes cast for the major political
parties in each state and territory at the 2001
election for each house of the Commonwealth
Parliament are shown in tables 2.8 and 2.9.

2.5 REPRESENTATION ENTITLEMENTS,
2003 Determination

Change from

State/territory Seats 1999
New South Wales 50 —
Victoria 37 —
Queensland 28 +1
Western Australia 15 —
South Australia 11 -1
Tasmania 5 —
Australian Capital Territory 2 —
Northern Territory 1 -1
Total 149 -1

Source: Department of the Parliamentary Library.

2.6 COMMONWEALTH PARLIAMENTARY
ELECTION OF 10 NOVEMBER 2001,
Electors Enrolled

State/territory

New South Wales 4227 937
Victoria 3234874
Queensland 2 336 698
South Australia 1039 025
Western Australia 1206 422
Tasmania 331675
Northern Territory 111 022
Australian Capital Territory 221 184
Australia 12 708 837

Source: Department of the Parliamentary Library.

2.7 STATE OF THE PARTIES, Commonwealth
Parliament — November 2003

House of Representatives

Liberal Party 68
Australian Labor Party 64
National Party 13
Country Liberal Party 1
Independent 3
The Greens 1
Total 150
Senate
Liberal Party 31
Australian Labor Party 28
National Party 3
Australian Democrats 7
The Greens 2
Country Liberal Party 1
One Nation 1
Independent 3
Total 76

Source: Department of the Parliamentary Library.
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2.8 COMMONWEALTH PARLIAMENTARY ELECTIONS, House of Representatives votes — 10 Nov 2001

NSW Vic. Qld SA
First preference votes
Liberal Party 1272208 1 154 493 767 959 430 441
National Party 349 372 91 048 192 454
Country Liberal Party .. .. .. ..
Australian Labor Party 1380 822 1230 764 730914 316 362
Australian Democrats 160 706 184 564 90 679 98 849
The Greens 180 079 174 396 73 467 34 141
Pauline Hanson’s One Nation 180 813 37812 148 932 44 574
Others 264 460 81938 101 847 13 340
Formal votes 3 788 460 2 955015 2106 252 937 707
Informal votes 217 169 122 575 106 995 55 040
Total votes recorded 4 005 629 3077 590 2213247 992 747
WA Tas. NT ACT Aust.
First preference votes
Liberal Party 449 036 114 283 65 651 4254 071
National Party 11 052 .. 643 926
Country Liberal Party .. .. 36 961 .. 36 961
Australian Labor Party 402 927 145 305 39111 95 215 4341 420
Australian Democrats 50 581 13785 4795 16 266 620 225
The Greens 64 939 24 052 3665 14 335 569 074
Pauline Hanson’s One Nation 67 992 8 847 3486 5576 498 032
Others 38 268 1746 3143 5623 510 365
Formal votes 1084 795 308 018 91 161 202 666 11474 074
Informal votes 56 134 10 856 4 436 7 386 580 591
Total votes recorded 1140929 318 874 95 597 210 052 12 054 665
Source: Department of the Parliamentary Library.
2.9 COMMONWEALTH PARLIAMENTARY ELECTIONS, Senate votes — 10 Nov 2001
NSW Vic. Qld SA
First preference votes
Liberal-National Party 1620 235 1155 854 .. ..
Liberal Party 750 416 440 431
National Party 196 845
Country Liberal Party .. .. .. ..
Australian Labor Party 1299 488 1073 667 682 239 321 422
Australian Democrats 240 867 228 272 143 942 121 989
The Greens 216 522 71 605 215 400 44 055
Pauline Hanson’s One Nation 169 139 174 817 71102 33385
Christian Democratic Party 72 697 17 162 22 703 ..
Others 260 495 