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OVERVIEW

Physical features

2.1 ARLA OF STATES AND TERRITCORIES

State or Termtony

Western Australia
Queensland

MNorthem Terrilory

South Australia

MNew South Wales
Victoria

Tasmania

Australian Capital Territory

Australia

ial Jervis Bay Territony.
Source: Sureau of Meteorology,

Location

This chapier contains information about Victoria's natural environment and
climate. It includes contributions from the Department of Geography and
Environmental Studies at the University of Melbourne, the Bureau of
Metcorology and the Environment Protection Authority.

Although Victoria is the second most populous State or Territory in the
country, it is ranked sixth in terms of geographic size and accounts for only
3% ol Australia’s total arca.

Percentage of

Area in square Length of coastline Percentage of total poputation
Kitormetres it kilometres total arca (as at 1995)
2 525 500 12 500 32.87 85
1727 200 7 400 2248 182
1 346 200 & 200 1752 1.0
984 000 3700 12.81 8.2
801 600 1 900 10.43 338
227 600 1800 296 249
67 800 3 200 (.38 2.6
2400 (ar 35 0.03 1.7

7 682 300 38735 : 106,00 100.0

ABS unpublished data

Wilson's Promontory, latitude 397 08° 8, longitude 1467 22° 30" K, is the
southernmost point of the mainland of Victoria and similarly of the mainland
of Australia; the northernmost point is where the western boundary of the
State meets the Murray River, latitude 33° 59 8, longitude 140° 58" E; the
point furthest east is Cape Howe, situated in latitude 37° 31° §, longitde
149° 58" E. The westerly boundary lies upon the meridian 140°58’ E and
extends from latitude 33° 59° § w latitude 38° (47 8, a distance of 451
kilometres.
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Coastline

Physiographic
divisions

The Victorian coastline comprises many types of environments. Broad sancty
beaches and impressive cliffs contrast with mangrove-fringed mudflats.
Cliffs and beaches occur mostly in areas that receive the main impact from
waves generatcd by the dominant winds from the south-west: for example
the ocean coast and north-eastern coast of Port Phillip Bay. In the large
embayments — Port Phillip Bay, Western Port Bay and Corner Inlet — and in
some cstuaries, waters are more protected from the wind and the ocean
swells; here, ticlal flats of sand or mud, traversed by sinuous channels, may
be colonised by salt-tolerant plant communities such as mangroves.

Jenkin and Rowan have classified Victoria's landforms into six main
regions, each comprising several sub-regions.
1 Central Victorian Uplands
1.1 fast Victorian tplands, consisting of:
Dissected uplands
Dissected plateaus (Welllington uplands)
High plains (Dargo, Bogong)
1.2 West Victorian Uplands, consisting of:
Dissected uplands (Midlands). -
Prominent ridges (Grampians)
Dissccted tableland (Dundas Tableland, Merino Tableland)
The Uplands separate the northern flowing streams and rivers which
join the Murray, trom the south flowing sireams and rivers which drain
dircetly to the coast. The Uplands trend cast-west, burt are scparated
into castern and western parts by the Kilmore Gap. The castern
uplands have peaks of up 1 2,000 metres, composed of granite,

sandstone, limestone and volcanic rocks. The western u plands are
much lower and have a smaller area.

At their higher levels, the uplands hacl a native vegeration of woodland
and grasstand. with sedges and mosses where drainage was disrupted.
A1 moderare clevations, ralt open forests predominated. Such regions
are now used for water supply, conservation, forestry, grazing and
recreation. At lower elevations, vegetation was scrub, woodiand or
open forest, depending on rainfall and slope: now they are used for
conservation, grazing and some cropping.

2 South Victoriae Liplands, consisting of:
Dissceted [ault blocks (Otway Ranges)
Mocderatcly dissected blocks (Barrabool Hills)
Moderately dissccred ridge (Mornington Peninsuba)
Dissected faule blocks (South Gippsland Ranges)
Dissected outlier (Wilsons's Promontory)
These are isolated regions in the south of the state. The Otway,
Barrabouland South Gippsland hitls arc sedimentary rocks, in contrast
to the granite residual that is Wilson's Promontory. Open forest and

woodiand dominated the vegetation of these regions. Now they are
used for water supply, conservation, forestry, grazing and recreation.
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3 The Murray Basin Plains
3.1 Riverine Plain, consisting of:
Present floodptain of the Murray Valley

Older alluvial plain (Shepparton)

Kl

3.2 Mallee Duncficld, consisting of:
Low calcareous dunes (Ouyen)
High siliccous dunes (Big Desert, Sunset)
3.3 Wimmera Plain, consisting of:
Clay plains (Nhill)
Ridges and flats (Goroke)
Low siliccous dunes {Little Desert)
‘Fhese plains are bounded by the Central Victorian Uplands (in the
south) and the Murray River (in the north). The Riverine plains
comprisc alluvial material, mostly deposited hy ancient river systems,
and samctimes covered by a4 wind-biown sandy clay. The Mallee
duneficlds are ease-west trending sand and clay dunes, formed 15,000
10 40,000 years ago, together with same parabolit™sandy dunes. The
Wimmera plains have calcareous- clayey soils; the rivers have
anabranches, and there are chains of swamps and small lakes separated
by minor sandstonc ridges.

These regions were covered by scrub, woodland or grassland,
depending on soil 2nd rainfall. Now they are used for conservation and
recrcation, grazing and — depending on rainfall -~ some cropping.
4 West Victorian Volcanic Plains, consisting of:

Lindulating plain (Western District)

Stony undutlating plain (Western District)
These plains, which occupy the regions between Melbourne and
Hamilton, originated from lava flows berween 6.000 and 6,000,600
years ago. Voleanic hills punctuate the landscape of the basalt plain,
which is deeply disscered by some rivers. Originally covered by
grassland and woodland, the volcanic plains are now used for cropping
and grazing.
5 Sourh Victorian Coast. consisting of:

Ridges and flats (Folleto)

Dissccied plain (Port Camphbelty

Sand and clay plain {Moorabbin)

Fans and terraces (Western Port)

Burrier complexcs (Discovery Bay, Gippsland Lakes)
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These are arcas of marine sediments, ranging from the limestones of
Port Campbceli and the lower Glenelyg through the sand plains around
Port Phillip and Western Port Bays, through the coastal barriee
complexes of the Gippsland Lakes and Discovery Bay, The limestoncs
of the west make for the verticad liffs and stacks that are so famous on
the Great Ocean Road.

Originally grassland and woadland, the flats and plains are now used
for grazing and cropping. On the dunc complexes, heaths. shrubs and
some woodlands predominated; these regions are now important sites
of conservation and recreation.

6 South Victorian Riverine Plains, consisting of:
Present floodplains {Gippsland)
Intcrmecdiate terraces (Gippsland)

High terraces and fans (Gippsland)

Thesc Gippsland plains were formed by sediments deposited by such

rivers as the Latrobe, Thomson, Mirchell and Snowy. Woodland with

tall open forest dominated these regions; they are now used for grazing

and cropping. In the west, the plains contained largaarcas of swamp

that have been largely rechaiimed. -

Rivers . In the west of the state, streams tend to reflect the following
characteristics: low run off, high variability of flow from year to year,
and peak flows in winter. The Great Divide (Central Victorian Uplands)
ensures that streams in the eass of the state exhibit higher run off and
low variahility of flow from year to vear, with peak flows in late winter ™
or carly spring.

Professor Michael Webber., Department of Geography and Environmentat Studies, Eniversity of
Melbourne.

Other features Victoria's highest mountain is Mt Bogung, located in the West Victorian
Uplands. The longest river is the Goulburn, which runs from Lake Eildon to
the Murray east of Echuca. The Gouthurn is also the river with the greatest
annual flow of water. (T'he Murray river flows in NSW, as the state boundary
is the south bank of the river.) Other important physical features are shown
in Table 2.2,

2.2 SELECTED PHYSICAL FEATURES, VICTORIA

Height Length

Maurttain {metres} River {Km
Bogong 1986 Goulburn 566
Feathertop 1922 Glenelg 457
Nelse Narth 1883 "~ Loddon 381
Fainter South 1877 Mitta Mitta 286

Loeh 18/ Hopkins 281
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Climate The major topographical determinant of Victoria's climate is the Great
Dividing Range. running cast-west across the State, and rising to
approximatcly 2,000 metres in the castern half. This acts as a barrier to the
moist south-cast and south-west winds and together with its proximity to the
coast. causes the south of the State to receive more rain than the north.

To the south of Victoria, except for Tasmania and its islands, there is no land
for 3,000 kilometres. This vast area of ocean has a moderating influence on
Victoria's climate in winter. Snow, which is 2 common winter occurrence at
similar latitudes on the eastern sezboard of the great land masscs of the
northem hemisphere, is rare in Victoria below elevations of 600 metres. To
the north of Victoria, the land mass of Australia becomes very hot in the
summer, and on scveral days at this time of year the temperacurc over the
Statc may rise to between 35°C and 40°C, often with a strong northerly wind.

Across Victoria, the average number of days of rain (0.2Zmm or more in 2+
hours) in a year varies considerably. In the Giway Ranges there are over 200
days of rain, compared with an average of 100 wet days a vear experienced
in regions approximatety 160 kilometres inland from the coasc. Average
rainfall ranges from 230mm for the driest parts of the Mallee to 2,600mm at
Falls Creek in the Alps. The distribution of rainfall in Victoria by districts is
shown in Table 2.3.

2.3 RAINFALL IN DISTRICTS, VICTORIA

Year

. e e e mmmmee i o P . - Auerage

District 1950 1991 1982 19983 1994 1995 ia)
mm

North Mallee 273 300 475 364 178 348 308
South Mallee 294 313 564 412 184 373 365
Narth Wimmera 313 408 567 440 222 431 412
South Wimmera A6 562 763 558 355 510 07
Lower North 378 401 625 531 268 427 434
Upper North 437 500 704 643 306 570 blvs
Lower Northeast 925 794 1129 1082 610 1065 785
Upper Northeast 1237 1334 i17 1514 940 1245 1111
East Gippsfand 852 782 1049 631 724 290 780
West Gippsland 975 1033 a7z 1055 864 952 917
East Central 923 1061 1171 1111 T8d 969 895
West Central 875 534 811 718 454 752 615
North Central 782 803 103¢ 910 496 750 731
Western Plains 822 842 866 707 493 642 632
West Coast 854 955 1043 797 742 830 780
Melbourne Suburban 727 833 909 800 537 870 na.
ia} Average for 83 years 1613 to 1995,
Source: Bureau of Meteorology
Melbourne's Melbourne’s climate is temperate and variable, and moderate rainfall is
weather received in most months. In summer, davtime temperatures average in the

mid to high 20s. In autumn and spring, daytime tcmperaturcs average near
20°C, while in winter, tempcratures average in the fow ro mid tcens.

Sitaated about 60 kilometres from the open ocean, the city has a climate
midway berween maritime and continental, although the extensive
landlocked Port Phillip Bay has a modcrating cffcct on temperatures in
bayside arcas. T'o illustrate, the bayside suburb of Black Rock has an average
summer maximum temperature of 24.3°C. By contrast, the outer
northeastern suburb of Watsonia has an average summer maximum of
26.1°C.
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January
Fabruary
March
April

May

June

July
August
September
October
November
December

AVERAGE MONTHLY MINIMUM AND MAXIMUM TEMPERATURE IN
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Sowrce: Bureau of Meteorology

The hottest months in Melbourne are nogmally January and February, when
the average maximum temperature is 26°C. The hottest day on record in
Melbourne was 13 January 1939, when the tempcerature reached 45.69C. In
Melbourne, the average number of days per year with maximum
temperatures uver 30°C is approximately rwenty-nine and the overnight
temperaturc remains abhove 20°C on about four nights per year. —
Nights are coldest at places a considerable distance from the sea, and away
from the city where heat retention by budings, roads, and pavements may
maintain the air at a slightly higher temperature. This ‘hear island’ effect,
which is the consequence of asphalt and concrete absorbing davtime warmth
and radiating it back into the environment during the night. is largely
confined to the Central Business District (CBD). In the CBD minimum
temperatures are now mostly between 1°C and 2°C above those of most
metropolitin locations.

The frequency of very low air temperatures varies widely across the
Mclbourne metropolitan area. Tor example, there are approximately ten
annual occurrences of 2°C or less around the Bay, but the frequency
increases 1o over twenty in the outer suburbs and to more than thirty a year
in the more frost susceptible areas.

In Melbourne, rainfall is fairly cvenly distributed throughout the year,
averaging about 55mm per month with an annual average rainfatl of 639mm,
falling over 143 days. Spring is slightly wetter than other seasons. Although
the total amount of rain received is about the same for winter and summer.
it falts on twice as many days in winter than it does in summer.

The eastern suburbs are significantly wetter than the western suburbs. For
example, Scoresby has an average annual rainfall of 901mm, in contrast ta
Laverton’s 569mm. The relatively low rainfall 1o the west of che city is due
to a combination of the ‘rain shadow' effects of the Otway Ranges and the
ranges in the Ballarat region. The relatively high rainfall ro the east of the city
is due to moisture in the predominant westerly wind stream condensing as
the stream approaches the foothills of the Dandenong Ranges.
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Thunderstorms are more frequent during laic spring and summer. when
there is adequate surface heating to provide energy for convection, than at
other times of the year. In February 1972, 78mm fell in one hour during a
thunderstorm. Hail is observed more often during winter and spring.

The wind varies [rom day to night and from season 1o season. Wind speed
is usually lowest during the night and early hours of the morning prior 1o
sunrise. It increases during the course of the day as heating of the carth’s
surface induces turbulence in the wind stream. Examples of the daily
variation are the sea breeze, which brings relief on many hot days, and the
valley or katabatic breeze, which hrings cold air from inland Victoria down
valleys during the night and early moming towards Melbournc. Thesc
breezes are responsible for winds being morc often from the narth during
winter, particularly during the morning and from the south during summer,
particularly during the afternoon. There is a marked tendency for the
strongest winds to occur during the laic winter and carly spring months,

Duststorms and tornados are rare. However, on February 8, 1983, a
duststorm reduced visibility in the city to 100 metres.

2.4 AVERAGE MEASUREMENTS OF CLIMATIC ELEMENTS, MELBOURNE

Meteomiogical element Spring Summer Auturmin Winter
Atmospheric pressure (hectopascals) 1018.2 101386 10187 10189
Maximum temperature of air in shade (°C) 19.6 251 20.6 14.4
Minimum temperature of air in shade (°C} 10.3 13.7 11.8 7.0
Relative humidity at 9 a.m. (per cent, saturation=100) 64 61 72 78
} Rainfall (rm) 175 154 164 149
3 Number of days of rain 40 25 34 44
f Amount of evaporation {mm; (a) 348 563 269 135
L Daily amount of cloudiness (scale 0 1o 8) (b) 4.9 4.2 4.8 5.2
Daily hours of sunshine (¢) 8.5 8.4 56 4.5
Number of days of fog 1.4 0.6 5.7 101

(@) Measured by Class A Pan (records commenced 1367).
(h) Scale: O = clear, 8 = overcast.

[c} Measured at Laverton (recards commenced 1968:
Souree! Bureau of Metcorology
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Environment

Air

Water

Recognition is increasing of the interdependency between people and the
environment, The health of the environment not only affects the quality of
life expcrienced by people; it also determines the availability of the basic
resourccs — air, water and land - which are essential for life,

In June 1994, an ABS survey collecred information about peoples’ concern
for environmental problems and their views on environmental protection
and economic growth. In Victoria, 67% of people expressed concern about
environmental problems.  Air and ocean pollution, destruction of
trees/ecosystens  and  freshwater  pollution were the  environmental
problems which raised the greatest concern. Environmental protection and
economic growth were ranked as being equalty important by 71% of peoplc.

In 1975 the Environment Protection Authority (EPA) began monitoring air
guality in Victoria. The major pollutants monitored were ozone, sulphur
dioxide, nitrogen oxides. carbon monoxide, air-borne  particles,
hydrocarbons and lead.

Mcibourne's air quality rates well hy internatdonal standards for cities of
similar size. The Victorian air quality objectives provide a framework for
monitoring. In 1995-96 in Melbourne, these abjectives were exceeded on
43 days, 12 for ozone and 31 for visibility. Breaches are usually associated
with particular weather pattcrns which are characterised by a temperature
inversion and slow moving air mass, creating ideal corsditions to allow the
build-up of pollutants. -

Problems are generally confined to photochemical smog — of which ozone
is the main component - in summer, and fine particles in autumn and winter.
Mortor vehicle emissions are a major contributor to ¢ach problem, although
fuel reduction burning and poorly designed and operated solid fuel
combustion equipment contribute significantly in some arcas. In 1995-9¢
in Melbourne 15 smog alert days were declared.

Since the reduction of lead in petrol i the late 1970s, lead level in air
concentrations have shown a stcady decrease. This downward trend was
enhanced after the introduction of unleaded petrol in 1985. The reduction
of lead in petrol is a contributing factor to the reduction of blood lead levels
in Victorian children, which have roughiy halved since 1979.

Good quality water is essential to maintain human life and protect natural
ecosystems. As all people live in catchments, their activities have a dircet
impact on the water quality of streams and rivers and coastal warers. [n
Australia, a high proportion ol prople live in coastal urban centres. As a
result. considerable pressure is exerted on coastal waters from urban run-off
and recreational demands. Groundwater is important in supporting many
aquatic ccosystems and wetlands. In addition, many communities rely on
good quality groundwater for drinking, agricultural and industrial use.

Water pollution can be divided into two main types. The first is point-source
pollution, in which the pollutant’s source is localised and identifiable, e.y.
the discharge drains of industrial or scwerage treatment plants. The second
is diffuse water pollution, where the pollutant s derived from activities
across a large arca, for example, inputs of sediment associated with land use
practises. The EPA facilitates the monitoring, and where necessary monitors,
the quality of inland, coastal and groundwaters and works with industry,
agricultural and community groups to address key problems.

The impact of point-source pollution in Victoria has steadily decreased as a
result of education, licensing and waste minimisation programs. However,
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diffuse water pollution remains a significant concern. In Victoria, problems
of this nature include high levels of nutrients, turbidity and salinity which
adverscly affect the quality of our waterways.

The major nutrients of concern are nitrogen and phosphorous. These are
found in urban and rural run-off, erosion, sewage and animal facces. Algal
blooms, which can result in fouling of waterways, depletion of oxygen levels
and the production of toxins, arc one of the major problems caused by high
nutrient levels. Nutrients arc of particular concern in waterways across the
State. The Victorian Nutrient Management Strategy released by the Victorian
government in March 1995 provides a policy and planning framework to
help local communitics manage nutrient levels.

The Yarra River is a major fearure of Melbourne. The quality of water in the
Yarra is an important retlection on envirenmental management with the
catchment, High rurbidity, licter, suspended solids and E.coli are major
concerns in the Yarra River Catchment. Urban development and areas of
poor land management, including areas subject 1o erosion, affect the quality
of run-off in this catchment.

Coastal and marine ecosystems are highly valued and sensitive
environments, subject to intense commercial and recreational activities. The
water quality around Victoria’s coast is generally good with the exception of
somc arcas where inputs from urban drainage and treated sewerage efflucnt
affcct water quality. Even at these locations, conditions arc gencrally within
acceptable limits. However, there is growing concern abour the introduction
of cxotic plant and animal species such as, the giant kelp (Undaria
Pinnarifida) and the fanworm (Sabclla Spallanzanii), via ballast water or
attached to the hulls of ships.

Land Land is a vital element of the environment. 1t provides the base for food
production, recreational grounds, homes and industrial and commercial
developments. Lan<l use practises arc important in maintaining and
improving the quality of the environment whilst also mecting the economic
and social needs of the community.

As land use changes, an increasing number of contaminated sites are being
identified. Sites which arc found to threaten the health of people using them
or which have off-site impacts are monitored by the EPA, which maintains a
register of sites which may be subject to clean up under EPA direction.
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Waste management

[n Victoria, at December 1996 there were 13 such sites registered. The FPA
also maintains records of sitcs which are contaminated but do not present
a risk 10 health or the environment with the current or proposed use of the
site. These sites are not listed on the Priority Sites Register, however
contamination asscssments are retained by EPA and supplied two the relevant
planning authority for future reference.

Deforestation and agricultural practices can have a significant impact on the
environment, condributing to soil salinity, crosion and to turbidity, through
sileation, in our waterways. Education and revegetation programs arc being
implemented along with changes to agriculturaf practices to address these
problems. For further information on the [orestry industry refer to Chapter 14,

Areas of the natural environment in Victoria are protected under the National
Parks Act as National, State, Wilderness, Marine or Coastal Parks. In Victoria
at June 1995, there were 32 National Parks, 3 Wilderness Parks, 32 Sture
Parks, 6 Marine and Coastal Parks or Reserves and over 40 other Parks and
Reserves. These Parks covered a total of 2,948,988 ha and represented 13%
of the State’s arca and almost 34% of the Victoria's public land.

[l
il
i

Governments in Australia are commined o reducing waste by 50% in the
decade to the year 2000. Local government is responsible for waste
management services such as garbage collection and local recycling
programs. The EPA is working with local councils and other bodies to
promote waste reduction and improve the scope and efficiency of kerbside
recycling collections, whilst maintaining their financial viability by
promoting the development of competitive markets for recycled products.
By dcveloping these measures, pressure on landfills will be reduced and
higher levels of recoverable materials will be available for reuse or recycling,




i
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Improvements arc also being made to the planning and management of
landfil sites in Victoria through rationalisation of waste management across
the State. All municipalities will participate in regional waste management
groups responsible for regional waste planning before the end of the
1996-97 financial year.

‘Two agencies. the Recycling and Resource Recovery Council and the Waste
Management Council, which have heen responsible for waste management
issues in Mclbourne, Bendige, Ballarac and Geelong have merged to become
Eco Reevcle Victoria with a state-wide ambit. The landfill levy has been
cxtended to all licensed landfills.
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