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In 2013, in the Alinytjara Wilurara region, hundreds of 
princess parrots died following a long heatwave. The 
community questioned if such events might be linked to 
natural heatwaves or to global climate change. 

This report card tracks weather changes since a 30 year 
baseline period from 1961 to 1990. It uses observed and 
forecast weather to predict how our water, plants and 
animals, and landscapes may be impacted in the future.

Understanding the impacts of the changing weather will 
help the community prepare for more frequent and severe 
weather events, which are consequences of climate change.

In the Past
In 2012-13, Australia experienced its hottest summer, 
hottest month, hottest day and longest heatwave1. In parts 
of Alinytjara Wilurara, temperatures were hotter than 
40 C for 8 days in a row. In the same year, atmospheric 
carbon approached 400 parts per million, 40% higher than 
100 years ago and a level not seen for millions of years. 
It is this carbon in the atmosphere that acts like a warm 
blanket over the earth, causing the weather to change.

In the Future
Average temperatures in Alinytjara Wilurara are predicted 
to increase by 0.6 to 1.8 C by 20302. Most models predict 
this range based on different future carbon emission 
scenarios. Most models predict longer and hotter 
heatwaves which will result in heat-related stress. 

In the northern areas of the Alinytjara Wilurara region, there 
may be more rain in summer, including extreme downpours, 
with extended dry spells between them. A change in the 
intensity and frequency of large rainfall events could impact 
groundwater recharge. In the south, it is likely to be drier.

Across the region, rainfall is predicted to decrease by up to 15% by 
2030. This trend is more uncertain for the North of the region.

Increasing temperature and decreasing rainfall may 
degrade the habitats of some native plants and animals, 
reduce water held in the ground, streams and rock holes. 
This may present weeds and pests with an environment 
in which they can outcompete native plants and animals 
(see diagram below).

Biodiversity, bush food and bush 
medicines
Animals and plants which are valued for conservation 
or as bush food, are reliant on water and may be 
impacted by periods of extreme heat. In the North 
they may be impacted by warmer temperatures and 
more frequent, longer heatwaves. Some animals 
and plants may adapt by moving south to lower 
temperatures. Those that rely on groundwater fed 
springs may contract their ranges around permanent 
water. Animals will be vulnerable in areas where all 
surface water evaporates. Shifts in the ranges and 
distribution of plants and animals can impact on the 
condition of habitats they vacate or occupy.

Landscape habitats
Native plant communities are impacted by changes to 
rainfall, and increases in temperature and evaporation. 
Over the past two decades, annual rainfall has not 
changed across the region, but seasonal patterns 
have changed, and temperature and heatwaves have 
increased. The  impacts of these changes on plant 
communities are not known.

Plant communities that can tolerate longer or more 
variable periods of drought, and higher evaporation 
will be the most resilient. Competition with weeds 
(e.g. buffel grass) and pests (e.g. camels), and 
increasing fire are likely to add further pressure.

What we could do to prepare for Climate Change

To better manage our natural resources over the next 10 years, 
the AW NRM Board, in partnership with other agencies will.....

1. Record rainfall and temperature information in the North 
and South. 

2. Measure water levels of aquifers near the communities of 
Kenmore Park, Ernabella and Fregon, as well as 10km away 
from extraction points. This will determine the effects of 
weather changes relative to extraction. Track changes in the 
population size and water extraction in each community.  
Consider water saving measures in these communities.

3. Measure water level and quality in some rock holes and 
springs. Also measure the rate of extraction by camels (camel 
counts as a proxy measure). Consider protecting priority rock 
holes and springs from camels.

4. Support research that links weather changes to the health 
of plant communities and to the abundance of animals  
and plants, which are valued for biodiversity, bush food  
and medicine.

What Natural Resources AW is doing now

The Alinytjara Wilurara NRM Board currently does on-ground 
fire management to ensure native plant communities remain in 
a healthy condition and is less at risk of competition by weeds.

The Board manages camels in areas where they may congregate 
in large numbers, drink rock holes and pools dry, trample the 
edges of pools and outcompete native animals.

The Board measures water depth and salinity of groundwater 
aquifers, but we need to measure extraction rates to determine 
the impact from changing weather.

Natural Resources
Alinytjara Wilurara

Now...                                                                                    Possible regional impacts of changing weather

Model for North zone of Alinytjara Wilurara region

Natural Resources
Alinytjara Wilurara CLIMATE CHANGE in the 

Alinytjara Wilurara Region

Key information sources: 
1.  CSIRO and BOM (2014) State of the Climate 2014
2. Bardsley, D.K. and Wiseman, N.D. (2012). It depends which way the wind blows; An 
integrated assessment of projected climate change impacts and adaptation options for 
the Alinytjara Wilurara NRM region. Final Report to the Alinytjara Wilurara NRM Board. 
www.naturalresources.sa.gov.au/alinytjara-wilurara/about-us/our-region
3.  Alcoe, D., Gibbs, D. and Green, G (2012). Impacts of Climate Change on Water 
Resources, Phase 3, Volume 3. Alinytjara Wilurara NRM Region. DFW Technical Report 
2015/05. Government of South Australia, through Department for Water, Adelaide.
4.  G. Green (unpublished data), workshop discussion. 
5.  Suppiah, R., Preston, B., Whetton, P.H., McInnes, K.L., Jones, R.N., Macadam, I., 
Bathols, J., Kirono, D., (2006). Climate Change under Enhanced Greenhouse Conditions in 
South Australia. CSIRO Marine and Atmospheric Research, Aspendale, VIC, Australia.
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For more information:
Telephone 08 8463 4833 
Email aude.loisier@sa.gov.au 
www.naturalresources.sa.gov.au/alinytjara-wilurara

How climate change may impact the things we value (continued)
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Feral animal populations and related 
impacts

Timing of seasonal events (eg Tjakura 
hiberation, flowering of wangunu  

Frequency and intensity of fire events, 
vegetation recovery post fire events

Distribution of native animals  
(eg warru)
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Weather changes may cause the 
condition of landscapes to change

Landscapes:
Change in habitat condition (in nine 
landscapes across region) measured by on-
ground assessments at randomly selected 
sites, or remote sensing of vegetation density.

Healthy Landscape         Unhealthy Landscape        
in the Anangu Pitjantjatjara Yankunytjatjara Lands
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INDICATORS show that more frequent and severe weather events are set to occur as a result of climate change. 

Weather stations record temperature and rainfall 
Closed circles indicate weather 
stations that provide data for map 
(left) and trends (above)

The 3 weather zones of Alinytjara Wilurara

North  
Zone

Central  
Zone

South  
Zone

Open circles indicate the location 
of stations that will provide more 
information in the future

Changes in the weather: 
may impact on local water 
may increase demand for water 
may promote wild fire  
may increase pests impacts

Recent changes in the w
eather to 2013

Rainfall                     No. of                Duration of        Temperature                   
                               wet months          heatwaves                      

North Zone
It is now hotter with more summer rain

IN THE PAST at Ernabella, since 1999, on average, there has been 
about 20% more rain each summer compared with the 23 year 
baseline period. The amount of rain in winter and across the year has 
not changed.

Wet months of more than 100mm per month are most likely to 
recharge groundwater aquifers3. The number of these events has 
doubled but the time between them is more variable.

Daily downpours of more than 25mm replenish rockholes and surface 
pools but not necessarily groundwater aquifers4. These downpours 
happen 1-2 days a year, and this has not changed since the baseline 
period.

Since 1991, the North (Ernabella and Marla) was 1˚C warmer than the 
30 year baseline period to 1990. The North now endures more than 
twice as many heatwaves (more than 40˚ C for at least 3 days), which 
also last an extra day (4 days long, top right graph).

PREDICTIONS FOR THE FUTURE (by 2030): In the North, rainfall 
may increase by up to 7% or decrease by up to 15%. Wet months 
are expected to decrease by 14-28% compared with 19903. The 
temperature will be another 0.6-1.8˚ C warmer5.

Central Zone
There are now fewer months of heavy rain

IN THE PAST at Maralinga, in the last 19 years, annual rainfall has 
not changed since the baseline period, but summer rainfall has 
increased by about 5% and decreased in winter by 8% less.

Wet months of more than 100mm per month now occur every 6.5 
years, whereas they occurred each 3.5 years in the baseline period. 
Daily downpours of more than 25mm occur on 0.2% of days, which 
has not changed since the baseline period, but the time between 
downpours has increased from 6 to 12 months.

Temperature was only recorded at Central weather stations until 1997.

Temperature did not change in the 7 years following the baseline 
period. Heatwaves became less frequent, (from 1.4 to 1 per year), 
and lasted for fewer days (4 days to 3.3 days).

South Zone
There are now fewer months of heavy rain

IN THE PAST, since 1990, the annual and summer rainfall at Nullarbor 
have not changed compared with the baseline period. Rainfall 
increased by about 10% in winter, which is the season with the most 
rain. This may only reflect coastal conditions, not inland conditions.

Wet months of more than 100mm per month now occur half as often 
(from 0.28 to 0.12 per year). Daily downpours of more than 25mm 
occur on 0.3% of days and this has not changed. 

Heatwave occurs every 3 to 4 years. More baseline information is  
needed to determine changes to the number and duration of heatwaves. 

PREDICTIONS FOR THE FUTURE (by 2030): In the Central and 
South zones, there will be up to 15% less rainfall and 10-26% fewer 
wet months, compared with 19903. In the Central zone, heatwaves 
are likely to last longer.

Weather Changes to 2013

A healthy rockhole

water level

water persistence
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Rainfall is important for replenishing surface and 
groundwater, for the survival and germination of 
desert plants and maintaining biodiversity. These 
provide drinking water for people, bush food, bush 
medicines and cultural places.

Groundwater for communities
Heavy rains in wet months allow groundwater aquifers 
to be replenished around the communities of Kenmore 
Park, Ernabella and Fregon3 in the North, providing 
drinking water for people. Despite replenishment from 
more wet months over the past 17 years, aquifer water 
levels in the North may be at risk as the demand for 
water increases, for towns, pasture and mining. 

There are no clear links between rainfall and 
groundwater levels at Yalata.
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water level

salinity

extraction by people 
(measured at Ernabella)

Rock holes and springs
Rock holes and shallow pans are generally fed by water 
running off the surrounding rocks and they hold water for 
brief periods. Springs and soaks are fed by groundwater 
and they hold water for long periods.  These pools are 
mostly located in the North where they provide water for 
animals, people and cultural sites. 

In the North, the number of wet months (>100mm/
month) has increased. Rain in these months replenishes 
springs more often than in the past, but warmer tem-
peratures may evaporate the water faster. 

Across the region, rock holes are not currently impacted by 
rainfall because the amount of rain has not changed since 
1990. Despite this, rock holes are at risk of drying up more 
quickly if camels drink from them. In the future, less rain will 
mean rock holes may dry more frequently.

How climate change may impact the things we value

Trends in climate indicators since a baseline period (1961 -1990)

Annual: No change

Summer

Winter: No change

Annual: No change

Summer

Winter: 

Rainfall                     No. of                Duration of        Temperature                   
                               wet months          heatwaves                      

uncertain No change

Annual: No change

Summer: No change

Winter: 

Rainfall                     No. of                Duration of        Temperature                   
                               wet months          heatwaves                      

uncertain

Surface Water Surface Water
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