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Decision-making in the field

REDUCING stocking rates in response to drought is
often seen as an obvious management option to avoid
further damage to the envirpnment. But such a decision
must be made carefully as a reduction in livestock will
reduce income in the years following drought

CSIRD's Division of Plant Industry has developed
several computer-based decision-support systems that
help graziers select optimum management strategies for
Iivestock production from pasture. Wsing these systems,
the cost of maintaining protective ground cover
through agistment, sale or supplemeritary feeding,
coupled with the management ol reproductive animals,
can be estimated and optimal policy: developed.

Two decsion-suppart systems in widespread use
are Grazkeed (grazing-animal nutntion and production)
and MetAccess (a daly weather database), both
available frormn Horzon Technology Pty Ltd. A third
system, Gr.l;sf_-.'ro. which links GrazFeed 1o pasture
growth and grass margins, will be released shortly.

This project was developed by Dr John Donnelly
and his colleapues Dr Mike Freer and Dr Andrew
Moore. Donnelly says MetAceess draws on histonic

climate data for a particular region to estimate, for
example, the frequency of useful falls of rain at different
times of year.

“This information will, on average, give the best
estimate of success or failure for a decision,” Donnelly
says. These assessments may be improved, however,
as metearalogists leam more about the weather
systems affecting Australia’s climate.”

Another decision-support system, RANGEPAK
Herd-Econ, has been developed at the Divisian of
Wildlife and Ecology for graziers in pastoral regions.
The program enables pastoralists to compare the
profitability of different management
options during drought, such as which age
dnd class of stock to retain, orthe:
potential benefits of stock agistment:
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Coping with Climate
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In the Upper Burdekin  When the drought breaks
region of Queensland’s Drought s not the only face of chmate to have damag-
semi-arid tropics, the g effects on pnmary production, The occurrence and
actual stocking rate after impacts of hgh-rainfall events are also of concemn to
the 1960s did not match scientists involved in the Climate Vamability Program,
the safe stocking rate. Chartres says that heavy, drought-breaking rains can
During the late 19705 and cause large amounts of soil to run-off and be deposited
as sediment that can tngger algal blooms and silt up
19805, this caused severe )
dams and roadway culverts.
seosion s degradatiun. Run-off s accentuated by land clearance, a factor
(Source: Tony Pressiand that Chartres says almost certainly worsened the
and Greg McKeon, QDPI) floading that occurred in northern Queensland and
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northern New South Wales in the early 1990s. Natural
vegelation, by slowing run-off and promoting miiltration,
tends to retan ran where it falls

A combination of land clearance and high recharge
rates dunng extreme rainfall can have senous long-term
consequences by causing the water table to nse, bang-
ing salt stored deep in the soill profile to the surface.

Chartres says the Liverposl Plains Catchment in
north-western NSW 15 an area where the climate
vanability program is focusing some:of its efforts.

The Liverpoal Plans is one of the most productive
agncultural areas in the counlry because there s both
winter and summer cropping,’ Chartres says. "Water
tables under the region are nsing at 10730 em a year,
threatering to render & sixth of the region’s 1.2 milhon
hectares of agricultural soil useless within 10 years.

“The area has been approaching a threshold where
3 few wetter-than-average years, or a big flood, may
have an overwhelming impact on agricultural
sustainability because of rising water tables and
associated salts reaching rooting depth over wide areas.’

Waterlogging and salinisation occur together in
most cases. The salts are camied in by groundwater,

Chartres says large areas of Western Australia’s
Kent catchment have been affected by this process, and
parts of the Upper Burdekin region are also at nsk.

Present and future land clearing in the Burdekin
area may have the consequence in some terrain of
increasing dryland salinisation, he says. The fact that
there has been a penod of drought in recent years
may have slowed the onset of waterlogging and
salinisation

The role of the program will be to use models to
predict the likely occurence of abnormal sequences of
wet weather and then 1o link this information to the
catchment's response in terms of waterlegging and
salimsation. These outcomes will then be used as

feedback to help farmers change management practices
in an economcally viable manner in order to minimise
water recharge to the groundwater tabie

Chartres says CSIRO and other state and federal
agencies collaborating n the Liverpool Plans study are
developing a model of the catchment that will enabile a
range of scenanos to be smulated.

‘W will be alfe 1o ask guestions such ds, il we get
five wet years in a row, how much land goes out of
production!’ he says. 'lf we can use the model to
determing the maximum allowatile rate of recharge, we
can hope to change cropping systems to minimise
averall recharge.

‘We can also help farmers to make decsions on
apportunistic cropping to take advantage of stored soil
water. Often farmers will leave a field fallow for |2
months between their winter and summer crops. If
conditions are nght, they could grow an extra crop
instead of leaving the soil fallow.”

Better chimate modeling could mprove the timing
of management decisions, or aid assessment of the likely
impact of extreme events on underlying problems,
Chartres says. Extra notice of good seasons, for
example, would help wheat farmers n humid areas to
increase fertiiser rates, raising the yield and protein
content in their gran.
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Climate ex

IN AUSTRALIA'S and zone, the environmental impact of
pastoralism depends on how well climate varability is
managed by graziers.

Dr Mark Stafford Smith from CSIRO's Centre for And
Zone Research at Alice Springs is studying the influence of
climatic vanability on the productivity of Australia’s arid
rangelands. He says the way graziers in the and zone manage
climate vanability can magnify or minimise the impact of
grazing on the landscape.

'If graziers stock their land lightly, it may take a disastrous
drought beflore they have to de-stock’ he says. ‘But if they
stock heavily they can find themselves in trouble in an
average year. The key is to optimise one's management
against the pattern of dry, good and average years.

What makes management challenging is the diversity of
chimatic regimes in the rangelands, Stafford Smith says. There
can be no such thing as a ‘homogenised approach’. For
example, graziers in the Top End are guaranteed some rain
every year, but they don't know when or how much, By
March, if there has been no useful rain, they must make a
decision on their stocking rate.

In the southern half of the rangelands the climate is
dominated by winter rainfall, so graziers can make decisions
at the end of winter. But there is a band south of Alice
Springs where rain can occur at any time. In these areas,




tremes a challenge for pastoralists

The way pastoralists
manage climate
variability can magnify
or minimise the impact
of grazing on the
landscape.,
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