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rainfall southern zone of the Murray-Darling Basin
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Abstract: This paper identifies four major landscape issues facing the high rainfall southern zone
of the Murray-Darling Basin - dryland salinity, vegetation decline, degraded rivers and a lack of fi-

nancial and managerial capacity in grazing industries to invest in landscape repair. A current audit
of the salinity hazard shows an even greater threat. The Murray-Darling Basin Commission is
working with community, government and research organisations to better address these issues. lis
response ranges from setting a new vision for integrated catchment management to the develop-
ment of new land use options. The Commission, with its partners, must take up the challenge of fa-
cilitating landscape scale change, in particular recommending new policies to government for
expanding and targeting investment of public and community funds according to landscape values.

Thc Murray-Darling Basin is nationally signific-
ant in land area (14% of Australia), in agricul-
tural production (40% nationally), and in the value
of its natural resources (Crabb 1997). A unigue
multi-government agreement makes it one of the
largest integrated catchment management programs
in the world. Grasslands of the Basin are a signifi-
cant resource and the current and proposed policies
of the Murray-Darling Basin Commission give a
useful insight into how they might be managed into
the future.

This paper deals with the threats to sustainability
of the Basin's natural resources, and summarises
current developments for getting better, whole-of-
landscape management of these resources.

Dryland Salinity

The Commission is completing an audit of salin-
ity hazard to the Murray-Darling Basin, and already
there is compelling evidence that the impact on ag-
ricultural and natural resources will be severe, The
Salt Trends report (Williamson er al. 1996) identi-
fied increasing sall concentralions n most of the
streams and nivers with headwaters in the high rain-
fall southern zone. Specifically, the salinity levels in
the Murrumbidgee river are increasing at between
3% and 153% per annum, depending on the location,
but a1 lower rates in the upper Murray.

The current audit 15 based on new modelling and
predictions for ground-water rise over the coming
50- 100 vears. Without significant new policy inter-
ventions, the land area at risk from dryland salinity
will expand from about 250,000 ha now, to about 8-
|0 million ha. With saline water tables within 2 me-

tres of the land surface, these areas will be discharg-
ing salt at levels damaging water resources, envi-
ronmental values and regional and urban infra-
structure,

Imgated agriculture in the Murray-Darling Ba-
sin generates about $4.5 billion in gross value of
production per year. It accounts for 96% of the con-
sumplive use of the Basin's waler resources. Sig-
nificantly, the catchments of the higher rainfall
southern zone make the largest contribution to total
water resources, with flows already carrying sign-
ificant salt loads, For example, the Upper Murray,
Murrumbidgee and Goulburn river catchments ac-
count for 45% of the Basin's mean annual runoff.
The Upper Murray alone contributes 179% of runoff
from L.4% of the Basin's land area.

Dryland salinity is not just a dryland agrculture
problem -the mobilisation and export of salt from
dryland catchments has long term impacts and ma-
jor costs for water users, including the City of Ade-
laide. The current audit estimates that, over the nexl
50 years, the median salinity of the Lower Murray
(measured at Morgan, SA) will rise fram 350 EC
units to about 775 EC units, The cost to water users
in South Australia under current conditions is al-
ready 393 000 o $142,000 per EC unit rise.

However, this does not include the impacts and
costs in the upper caichments. The Commission’s
audit estimates that “end of valley™ salinity concen-
trations for rivers rising in the high rainfall southern
zone will increase moderately, However, many lert-
ary sireams are already far in excess of these levels
and the audit predicts their salinity will be so high
as to remove options for human consumption and
irrigated agriculture.
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Another major cost attributable to ground-water
rise and salt discharge is degradation of infrastruc-
ture, It his been estimated that 34% of State roads
and 2]1% of national highways in south-western
NEW are affected by high water tables, and the
damage costs about 59 million per year, The City of
Wagga Wagga is one of the most affected urban ar-
eas, sustaining a cost of about $0.5 million per year
from salinity — induced damage to roads, footpaths,
parks, sewage pipes, housing and industry. Many
nther 1owns are expecting problems with high water
tihles and salinity,

The impact of salinity on the environment is not
as well understood, Saline discharge has a dramatic
local impact, killing native vegetation, destroying
soil cover and soil Structure, exposing it to secon-
dary depradation. and causing gross change 10 habi-
tat. These areas are quile unattractive in 4 landscape
aesthetic sense, impossible 1o restore 1o original bio-
logical diversity, and difficult to rehabilitate to any
natural values, The impacts from increased stream
and river salinity at the levels predicted on in-
stream biological diversity and on the extensive
wetland systems that are a feature of the Murray-
Darling Basin, include both direct toxicological ef-
fects on organisms and indirect secondary effects on
organisms and their habitats. In isolation, these im-
pacts may be tolerable. However, in combination
with other larger impacts such as flow regulation,
they can be significant.

Finally, there is the threat to agricultural land it-
self, in the high rainfall southern zone. While the
dryland salinity audit cannot yet he precise, it is
likely that about 15% of land will be salt-affected in
S0-106) years;

Vegetation decline

The remnant vegetation of the high rainfall
southern zone of the Basin, as for other regions,
plays a key rele in maintaining and enhancing land-
scape values. Society holds many values for native
bush — natural resource values, nature conservation
and environmental values, economic production
values and landscape aesthetics.

We now have a good understanding of the proc-
esses leading to dryland salinity. The replacement of
native vegetation with annual pastures and crops has
resulted in significant increases in deep drainage
{rainfall infiltrating past the root zone) and in sur-
face run-off, with consequent rises in water tables
and in discharges direct 1o streams and rivers. To the
extent that deep-rooted, perennial species remain in
the landscaps this hydrological imbalance is buff-
ered. Further decline in arca and condition of vege-
tation will exacerbate the dryland salinity problem.

Mative vegetalion, depending on its distribution,
also protects the natural resources of agriculwre in
other ways. It provides shade and shelter for live-
stock, for other land uses, and for human habitation.

Importantly, it gives protection ta the land surface,
reducing the risk of erosion,

The impertance of remnant native vegelation lo
protection and maintenance of the region’s biologi-
cal diversity is increasingly recogrised but not well
quantified. There is increasing prionty placed on
managing nature conservation values “off conserva-
tion reserves' in current policies, ranging from the
Mational Strategy for Conservation of Biological
Diversity, to the New South Wales Government's
controls on vegetation clearance.

A poorly recognised and under-estimated value
of native vegetation is its ‘landscape aestheucs’
value, That ig, 1t 18 an nherent component of our
cultural history in the southern uplands of the Basin
and a vitally important pari of the viewscapes which
are highly appreciated by people living in and visit-
ing these areas,

There are indirect economic benelits to retainmg
exisling vegetation cover. Il forms a backdrop to the
orchards, farms and towns of the region, and en-
hances their attractiveness for tourism, the fastest
growing industry, It provides site-specific values for
farm-stay tourism. However, despite these values,
the range and condition of remnant vegetation con-
tinues to decline,

Degraded rivers

Rivers and streams. like vegetanon, have many
values to regional communities and society gener
ally, wvet their natural condition has been highly
modified and this degradation continues. About half
of the median annual runoff from the Basin is di-
verted for consumptive use. For several decades
now the signg of environmental stress have magni-
fied;, most commonly increasing levels of salinity
and turbidity, increasing frequency of algal blooms,
and a declining water quality. Also, there has been a
contraction in the area and number of floodplain
wetlands and billabongs,

More recently, ecological studies have identified
the dramalic change in flows of ‘regulated’ rivers as
a cause of decline in native plants and animals n
the riverine environment. The main overs of Lhe
southern zone have stable flow levels with high
summer flows, in stark contrast e the highly vari-
able and winter dominant natural flows. Structures
such as reservoirs, weirs and locks impede fish mi-
gration, release waters of lower temperature, and re-
duce the frequency of small and medium floods and
dry conditions. De-snagging and flood control
works also contribute to significant loss of habital
and an environment favouring pest plants and ani-
mals.

The extent of environmental decline in rivers
and streams 1s still being identified and measured.
Meanwhile two significant policy initiatives have
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been taken - a “Cap” on diversions of water re-
sources and a commitment (o improving environ-
mental flows (Whittington and Hillman 199%9).

Grazing industries

Extensive grazing for wool and meat production
is the dominant land use in the high rainfall south-
ern zone of the Basin. It has been a large contributor
tor the national and regional cconomies but 15 associ-
ated with declining natural wvalues, to the point
where productive capacity is now threatened. The
current production system has impacted enormously
on the landscape,

Of major concern 1o the Commission and in-
creasingly to governments is the lack of capacity in
grazing industries to invest in improved productiv-
ity which can offset the decline in nawral resource
values, particularly in the scale of landscape protec-
ton and management increasingly expected by oth-
ers in the community, For wool enterprises, current
farm incomes are generally low or even negative,
there 15 little prospect of prices improving far
enough (o sustain many producers, and the industry
faces significant contraction. Beef producers are
also currently experiencing low prices.

This lack of financial capacity is compounded
by demegraphic trends. A recent study undertaken
for the Comrmssion confirms that districts in the
southern Basin with a high dependence on grazing
industnies have older farm managers and few exits
and entries to land holdings. Properties are “tightly
bound” in existing farm families and more likely to
be dependent on off-farm income. The managerial
capacity to innovate and improve farm practices is
highly constrained,

Current developments

The Murray-Darling Basin Commission, work-
ing closely with regional communities, agricultural
industries, State and Commonwealth governments,
and research organisations is doing a “stocktake™ on
how to address the necessary landscape scale
change. within the economic constraints facing the
region. Solutions are not immediately obvious or
readily available, Tt is clear that a program of land-
scape repair over 10-25 years must be attempied.

There is already evidence that continued im-
provement in farm practices, in both productivity
and conservation lerms, 15 not adeguate-to control or
reverse the landscape decline described in this pa-
per. Maodelling the estimated hazard of dryland sa-
limity, for instznce, assumed “no new interventions”
in land wse. Current work by CSIRO Land and
Water demonstrates that even best management
practices under grazing will continue to allow 'leak-
age’ 1o ground-water systems. Preliminary findings
from Victoria indicate that perennial grass or lu-
cerne pastures have little impact on catchment dis-

charge rates compared with annual pasture in rain-
fall zones greater than 600 mm rainfall per annum.

The high rainfall, southern zone of the Murray-
Darling Basin requires wholesale change in land
uses, in association with better management prac-
tices under currenl enterprises. However, on the ba-
sis of current knowledge, there are major imped-
iments to the necessary landscape scale changes:

¢ [and use options are not available, thatl can give
sustainability oulcomes in all situations

o Current industries and landhelders lack the fi-
nancial and managerial capacity to-invest in the
sors of changes necessary

® In considering optiens for land use change there
are some very difficult irade-offs invalved

e The current programs based on voluntary com-
munily catchment groups and central govern-
ment landcare grants are not sufficient for this
scale of response.

A comprehensive submission for overcoming
these impediments has been published in the influ-
ential report to the Prime Minister's Science. Engi-
neering and Innovation Council {Anon. 1999, in
the context of dryland salinity,

As stated earlier, there is 4 limil to the waler use
capacity of introduced perennial pastures, Under
orazing best practice, the landscape decline assoc-
iated with rising ground-water, salt mobilisation and
discharge 1o walerways will conlinue, A proven
land use option does exist for rainfall zones above
about 900 mm - plantation forestry. However, there
are major issues associated with forestry. The capi-
tal required te establish this land use can only come
from outside the current industries in the region. Al-
though there will be up to 30,0080 ha of radiata pine
established in assecciation with the planned new
processing plant al Tumut, there are no indications
of the larger scale investment needed.

In any case there are some major dilemmas with
large scale plantation forestry, First, in achieving
the degree of ground-water control necessary for
preventing salinity, the reduction in water yield to
streams and rivers will be so great as to reduce se-
curity of water supply for other uses. Also. exten-
sive plantation forestry significantly changes the
social makeup of rural and regional communities
and alters the landscape aesthetic values that are im-
portant to the region. Local community resistance 1o
plantation forestry is commaon.

Beyond plantation forestry, the options for land
use change are not well encugh developed or other
impediments come into play. Integrated farm for-
estry has been very slowly adopted; it is generally
beyond the resources of current land holders, and is
not atiracting external investment. The conversion
of current livesteck production systems to low in-
put, perennial native grasses shows promise in
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terms of natural resource, landscape aesthetics and
broader environmental values, but implicates prop-
erty amalgamations and major adjustments out of
agriculure, to get the scale of production that is
economically sustainable. Incentives for adoption of
"less than fully commercial’ iree crop options do nol
ver exist. For instance. 1 is very unlikely that insti-
tutional arrangements for international trading in
carbon credits will be established under the current
protocol for reducing Greenhouse emissions,

Nevertheless, the Commission, with its R&D
partners. will continue to invest in the pursuit of
new land use options that may give better environ-
mental, cconomic and social sustainability pros-
pects.

It is unrealistic to have a landscape management
ohjective which requires reversal of past and current
trends, For instance, many salt affected areps will
remain landscape features. but they can be treated to
protect the land, provide for some livestock produc-
tion and become ccosystems in their own right, The
challenge is to make decisions on a scale where lo-
cal und regional interests are tuken into account and
there is a ‘win-win’ outcome for landscape values.

Finally, perhaps the greatest challenge is re-
thinking how such developments. ranging from
‘blue sky' R&D to on-ground action, will be paid
for, They are not affordable by current landholders
dependent on wool and meat production. Nor are
they likely to be achieved under current grants pro-
grams, such as the National Hertage Trust. The po-
tential answer lies with highly targeted investment
of public and private funds, under accountable re-
gional planning and administration, and according
to principles of investment-sharing related to land-
scape value. Current developments in this area
which the Commuission will monitor closely are:

s Conservation rating under Catchment Manage-
ment Authorities in Victoria

o Targeted mvestment and accountability under
Land and Water Management Plans i Mew
South Wales

s Local application ol cost-sharing principles 1n
South Australia

o The pros and cons of purpose-specific landscape
repair programs in the European Uminn and
Marth Amcrica.

The Murray-Darling Basin Commission has al-
ready commenced its stock-take of integrated catch-
ment management under its 1992 Natural Resources
Management Stralegy. A new vision for landscape
management will give direction to landscape pro-
tection and management in the high rainfall south-
ern zone of the Basin over the next 10-25 years
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