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CLIMATE OF THE SOUTHEAST
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The area embraced in this discus
sion will include the States of New
South Wales, Victoria, South Australia
and Tasmania.

Major emphasis will be on the first
two, which are the most populous and
most productive agriculturally and in
dustrially. The area is between lati
tudes 30°S to 43°S and longitude
137°E to 153°E. It would be compar
able in latitude to California, Arizona,
New Mixico, Utah and Nevada.

CONTINENTAL COMPARISONS

The Continent as a whole, how
ever, would be comparable to North
Africa being at about the same lati
tude as the Sahara region. About 38
per cent of Australia has a rainfall of
less than 10 inches, while only 9 per
cent exceeds 40 inches.

Compared to other continents the
rainfall is as follows:

inchesAustralia 16.5

South America 53.1

Africa 28.0

Asia 25.4

Europe 24.3

North America 23.7

Average annual runoff for the Aus
tralian Continent is 1 1/3 inches (ex
ternal drainage), while that for the
United States is 9 inches. If the ex
ternal drainage was based only on the
area contributing (48 per cent) the
average annual would still be only
2 2/3 inches.

Total Continental discharge is only
four times that of the Tennessee

River.

While mean discharges are low by
world standards, the variability of
annual discharge is even more drama
tic. The ratio of maximum to mini
mum annual discharge for a few of
the larger streams is as follows:

Goulburn R. 10:1

Belubula R. 100:1

Darling R. 11000:1
Colorado R. at Lee's Ferry, Utah 6:1

This illustrates the ever present
flood-drought hazard, associated with
water resources development and util
ization in Australia.
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The climate of the region is one of
the most pleasant in the world, being
likened to Southern California or the

French Riviera. Snow occurs in the

Highlands where elevations of 3000 to
4000 feet occur. This includes the

Snowy Mountains and the Highlands
of Tasmania.

Rainfall gradually diminishes from
the coast inland, except where oro
graphic influences prevail as they do
along much of the east coast. The
coast experiences an annual rainfall
of 40 to 60 inches increasing to 80 in
ches at the higher elevations. West of
the great divide there is a gradual
diminution of annual rainfall on the

western slopes, to about 8 inches in
the northwest corner of New South

Wales.

By States the distribution of rain
fall on an annual basis is indicated

in Table 1.

It will be noted that Tasmania is

in the most favourable position as far
as rainfall is concerned, while South
Australia is in the most difficult cir

cumstances.

The seasonal rainfall pattern gives
a further clue to the rather severe

problem of agricultural water sup
plies. The southeast is in a winter
rainfall area so that the trough of
seasonal precipitation coincides with
the season of high temperatures and
high evaporative demands by vegeta
tion and consumptive requirements
for livestock.

Severe droughts extending over
three or more years have been typical
of the region for the past century. Re
currence of widespread droughts on
a frequency of about every 15 years
with less severe droughts at more fre
quent intervals is to be expected. The
effect of droughts is vividly expressed
in the sheep population.

During the last severe drought of
1944-45, the sheep population de
creased by 4,000,000 (about 25 per
cent) in the State of Victoria alone.

Another feature of the rainfall pat
tern is the high intensity associated
with storm rainfall, resulting in large
runoff losses particularly on areas
where vegetation is sparse.



TABLE 1. PERCENTAGE OF STATES WITH GIVEN ANNUAL

RAINFALL

Rainfall (inches)

0 - 10

10 - 20

20 - 40

40 -f

N.S.W. Victoria Tasmania S.A.

20 0 0 83

41 38 1 14

33 52 43 3

6 10 56 0

The coastal area has on several oc
casions experienced daily rainfalls in
excess of 10 inches; while 20 inches
has been recorded on rare occasions

on the north coast of the region.

Inland, daily rainfalls of 7 inches on
the western slopes have been recorded,
dwindling to 2 inches in the extreme
northwest of the region (where the
annual mean is 8.0 inches with an

average of 15 rain days).

While for Canadian demands the

rainfall would appear adequate for
most pastoral activities, the high tem
peratures and evaporative demands
placed upon the water supplies re
duces the effectiveness to something
much below that which an equivalent
precipitation depth would have in
Canada.

CROP AND ANIMAL

PRODUCTION

Sheep and wheat form the basis of
the agricultural economy of the re
gion. In New South Wales and Vic
toria about 50 per cent of the culti
vated land is devoted to wheat, while
the balance is in fodder, hay and
coarse grains. Over half of the Austra
lian wheat is grown in these two
States.

Of the 150 million sheep in Aus
tralia over 2/3 are from this corner
with stocking rates of about one per
acre in Victoria to one per 20 acres in
the northwest of New South Wales
and in South Australia. With a na
tional gross wool cheque of about 600
million dollars per year at stake, sta
bilization of this phase of production
is highly important to the country.

IRRIGATION DEVELOPMENT

Large scale irrigation development
in New South Wales and Victoria
and South Australia account for about
two million acres of irrigated land
devoted primarily to pastoral enter
prises—fat lambs (600,000 acres)
breeding stock, cattle fattening and
about 250,000 acres for dairy pastures.
Dried fruits, grapes for wine, citrus
and other fruit and vegetable crops
are important economically but oc

cupy a relatively small area. Rice is
being successfully grown as a field
crop in rotation with pastures, but
marketing problems will limit pro
duction.

The Snowy Mountains scheme and
associated works will make water
available for another million acres or
so. Dreams of watering the vast inland
deserts by westward diversion of coas
tal streams (this is being done with
the Snowy River) are little more than
dreams. Further large scale irrigation
developments in Australia are likely
to be in the northern part of the coun
try. The southeast is approaching the
limit of economic water development.
In the opinion of many, current ex
penditures on irrigation development
are ill conceived. However, this is a
question fraught with political impli
cations as it is in North America.

Much can still be done to improve
the water utilization on irrigation pro
jects. Conveyance losses are up to 50
per cent of diversions on the Goul-
burn project in Victoria. Farmers pay
only a nominal amount; |2.00 to
$3.00 per acre-foot for water. Since the
pastoral interests in spite of the
small population hold the balance of
power in the State legislatures, any
proposal to increase water rates is
quickly defeated. So it is just not
economical to finance canal lining
programmes.

Storage costs are high for irrigation
water in Australia. The extreme var
iability in seasonal and annual dis
charge necessitates large storage capa
cities to provide adequate supplies
through a succession of drought years.
Rather than providing storage for a
two or three year demand as we might
in North America, the thinking is in
terms of four or five years in Australia.

Sprinkler Irrigation

Sprinkler irrigation by individual
growers has gained rapid popularity in
Southeastern Australia. This is true

of the more humid coastal valleys as
well as the inland regions. Pastures,
vegetables, citrus and other fruits are
being irrigated. Many people support
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in principle financial aid to the far
mer in this region to assist in stabili
zation of his production in preference
to development of further large
schemes, which are National Expendi
tures.

Provision of suitable water supplies
for this type of development presents
a major problem. In most cases stor
age will have to be provided on a
fairly substantial scale, since most
streams will be completely dry in
drought periods. Except in relatively
small areas, ground water of adequate
quantity and quality does not exist.

Off-stream storages in ring tanks
or turkey nest reservoirs of water
pumped from nearby streams during
tlood periods is one possibility, while
the use of storage dams filled directly
by surface runoff on watersheds of a
few hundred acres in size is the major
type of storage likely to be used. In
either case the cost is likely to be
high in order to ensure a low risk of
failure.

However, in the higher rainfall
areas (25 inches -|-) a 12 month re
plenishment period for storage would
seem suitable whereas a two year per
iod would be required where rainfall
is less than 18 inches.

In any case the irrigation of pas
toral crops by individual graziers
would probably be limited to a very
small fraction of the property in order
to provide for fattening of some stock
and for breeding stock and provide
a supply of feed for storage and use
during the dry years.

LIVESTOCK WATERING

Sheep require very little water if
pastures are lush. For this reason it
is taken for granted that sheep popu
lation must be adjusted according to
the herbage available for grazing, with
insufficient attention being given to
provision of drinking water located
within easy access of the grazing areas.
The survey of de Laine and Vasey
(1961) in Victoria indicates that the

wet years since the 1944-45 drought
have tended to make many farmers
complacent. Some accept the inevita
bility of hauling water in dry times
or reducing their flocks. Some farmers
deliberately understock, expecting to
come out about right in dry years.
Others provide sufficient water but
in too few watering sites. The result
is some fields are overgrazed in
drought periods, while others remote
from water are undergrazed.

Some farmers store hay for the dry
periods but fail to provide for suffi
cient water. The interdependence of



water and forage reserves for drought
periods is not fully appreciated by the
majority of farmers. The problem will
and can be overcome by education.

There is little doubt that suitable
water supplies can be provided, pri
marily by strategically sited ponds to
collect surface runoff water. Inade

quate knowledge on watershed yield
from the hydrologic standpoint is one
of the major technical problems, while
some troublesome soil chemical prob
lems have resulted in dam failures.

Progress is being made on both these
problems, although the scarcity of
human and financial resources is a
major problem there also.

DOMESTIC WATER USE

Water for the homestead is com
monly from roof drainage of rain
water into galvanized iron tanks. Even
in the higher rainfall areas (20 inches
annually) with rather complete use of
roofs as watersheds this provides for
a water consumption in the order of
15 gallons per day per person for the
average size of farm family. This
would seem to be a minimum for
modern standards of sanitation. In
fact de Laine and Vasey (1) found
many farms where the supply was
much lower than the 15 gallons per
day, either due to incomplete use of
roofs as watersheds, or storage tanks
of insufficient capacity.

As a consequence few farms have
been able to avail themselves of septic
disposal systems for household wastes.
Again the same attitude seems to pre
vail as with livestock watering, that
is, that water shortages are an inevit
able result of life in the country areas.

CONCLUSIONS

The problems associated with farm
water resources in the South-East are
in the main concerned with stabiliza
tion of a pastoral economy, including
the production of beef cattle, the ex
ports of which have been increasing in
the past few years. These are displac
ing sheep in the northeast and to a
lesser degree in the southeast. Inten
sive cultivation of irrigated crops for
export in the opinion of many is im
practical because the geological his
tory has resulted in senile soils with
poor drainage. This may be a some
what pessimistic approach which fails
to take account of the possibilities of
technological advances. However,
probably the biggest deterrent will be
a small domestic market (10 million
people and not likely to increase dra
matically), and intense foreign com
petition for the products most adap
table to production in Australia.
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Table 3 shows the results of bulk
density, total and non-capillary poro
sities of soil samples taken at three
different depths on three replicates
after one complete cycle of the crops
rotation. The tillage treatments did
not produce any significant difference
in bulk density and total perosity. The
trends in bulk density which tended
to decrease with increasing depth of
sampling, and in total porosity which
tended to increase were highly sig
nificant. This appears to be the result
of soil variation because it occurred on
all plots. The variation of non-capil
lary porosity with tillage treatments
was significant statistically. There
was also a significant increase in non-
capillary porosity as sampling depth
increased. The effect of sampling
depth on the physical properties of
the soil was always highly significant.
This points out the importance of
soil variation with depth on any soil-
crop studies in the field.

SUMMARY

The data indicate that the various
tillage treatments employed on this
soil did not substantially improve
crop yields over standard moldboard
plowing. Corn yield increases were
realized by the subsoil fertilizing and
twelve-inch moldboard plowing. Chi
selling operations resulted in a sig
nificant drop in corn yields but were
equal to other operations in the pro
duction of oats or hay. These results
would seem to indicate some choice in

seed-bed preparation for corn, oats,
and hay on this soil.

For seedbed preparation for corn,
the standard six-inch plowing would
be the economical choice. A less severe

and costlier operation than plowing
could be employed for the preparation
of seedbeds from corn stubble for
oats and hay crops.

Subsoil fertilization was the only
tillage treatment that resulted in a
significant change in soil physical
properties, this being a decrease in
non-capillary porosity at all depths.
In this experiment, the crop yields did
not appear to be affected by this de
creased non-capillary porosity.
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