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The climate of South-east Australia has been simulated using 
the Weather Research and Forecasting (WRF) model. WRF 

was implemented using a 10km horizontal grid and integrated 
for 25 years from 1985 through 2009 nested inside the 
NCEP/NCAR reanalysis. The model was extensively 

evaluated against observations and found to capture the 
climate well including the recent drought and the influence of 

large scale climate modes such as ENSO. WRF was then 
nested inside the CSIRO MK3.5 Global Climate Model and 

integrated for the same recent period and the last 25 years of 

the 21st century using the SRES A2 emission scenario. WRF 
was integrated using present day atmospheric composition, 

thus indicating the impact of the local increase in greenhouse 
gases. Results from this regional climate change projection 
are presented here and include an overall increase in near 

surface temperature of ~2°C and a change in precipitation of 
-4.2mm per year though this increase occurs almost entirely 

in Autumn while all other seasons experience decreasing 
precipitation. 

1. Introduction
South-eastern Australia contains most of the 
population and agricultural production for the 
nation. It contains the largest mountain range 
and is significantly impacted by events in the 
Pacific, Indian and Southern Ocean. Due to 
these factors understanding of the current and 
future climate of S-E Australia is both important 
and difficult. A high resolution Regional Climate 
Model (RCM) simulation has been performed 
that will be used to address various climate 
related issues for the region. Evaluation of this 
simulation is presented here. 

2. Regional Climate Model
WRF
● nonhydrostatic
● compressible
● primitive equation
● terrain following 

hydrostatic-pressure 
vertical coordinate

● parameterizations 
include
– Kain-Fritsch 

cumulus scheme
– YSU PBL
– WSM 5-class 

microphysics
– RRTM longwave 

radiation
– Dudhia shortwave 

radiation
– Noah land surface 

scheme

Simulations
●10km horizontal 
resolution
●30 vertical levels
●3 hourly output
●Present day (1985-
2009)
●Future (2075-2099)
LBC – CSIRO Mk3.5 
SRES A2 emission 
scenario

Figure 1: Regional Climate model terrain. The 
Murray-Darling Basin is shown in red.

3. Observations
Observations used for evaluation come from 
the gridded dataset prepared as part of the 
Australian Water Availability Project (AWAP). 
This dataset includes precipitation, maximum 
and minimum temperature, and vapour 
pressure surfaces obtained by interpolating 
surface station measurements. Solar radiation 
is derived from satellite measurements. 
Various surface hydrology parameters, such as 
soil moisture and runoff, are obtained using the 
WaterDyn hydrology model driven by the 
AWAP meteorological variables.

4. Results cont.
Without the local greenhouse gases the 
WRF simulation tends to produce less 
temperature increase than the CSIRO-
mk3.5 simulation. In particular, in winter 
the centre of the domain produces a 
decrease in temperature while near the 
boundaries, which are directly 
influenced by the mk3.5 boundary 
conditions, temperature increases 
remain. The seasonality of the 
temperature change also differs 
between the mk3.5 and WRF results, 
with the mk3.5 having the largest 
increase occurring in spring and WRF 
having the largest increase in summer. 
 

5. Conclusions
WRF has been used to simulate the 
climate of south-eastern Australia at 
high resolution (10km) for over 25 
years in the present (1985-2009) and 
future (2075-2099) without the regional 
increase in greenhouse gases. The 
lower level of greenhouse gases in the 
future WRF simulation produces a 
lower level of temperature increase 
compared to the CSIRO-mk3.5 that 
provides the boundary conditions for 
WRF.  

Figure 4: Seasonal Precipitation changes. CSIRO-mk3.5 : WRF

Figure 2: AWAP climatology

4. Results
Table 1 shows statistics measuring the 
climate model performance evaluated 
against the AWAP observations. WRF 
improves on the CSIRO mk3.5 
simulation in most statistics though it 
tends to do worse in simulating the 
precipitation in the Darling basin. In both 
cases the simulations are further from 
the observations than reanalysis and 
reanalysis driven WRF simulation. 
Figure 2 shows the observed 
climatology for south-east Australia.   

Murray River Basin Darling River Basin
Temperature 

(K)
Precipitation 

(mm)
Temperature 

(K)
Precipitation 

(mm)

WRF Mk3.5 WRF Mk3.5 WRF Mk3.5 WRF Mk3.5

Bias

1.23 2.36 8.65 -7.63 1.61 1.79 12.53 4.32

RMSE
1.43 2.60 18.53 16.47 1.72 1.99 16.89 6.31

Pattern 
Correlati

on
0.78 0.60 0.45 0.27 0.72 0.59 0.22 0.20

Anomaly 
Correlati

on 0.02 0.0 0.42 0.03 0.04 0.0 0.02 0.04

Table 1: Statistical measure of simulation performance 
on an annual basis.

Figure 3: Seasonal temperature changes. CSIRO-mk3.5 : WRF

4. Results cont.
CSIRO-mk3.5 simulates a slight 
decrease in precipitation in autumn, 
winter and spring but a slight increase 
in summer. The changes produced are 
relatively uniform over large areas. 
WRF simulates more spatial diversity 
than the mk3.5. It produces the largest 
decrease in precipitation in the northern 
coastal region mostly in the warm 
season and a decrease in the Snowy 
mountains mostly in the cold seasons. 
 


	Slide 1

