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1) AWAP Model Mask Compared to the 
Topo 2.5M Land Mask

Although it is intended to be continental in scope, AWAP modelling is limited 
to areas of Australia for which a complete parameter set is available. In 
practice these limits are defined by the 0.05° rasterised version of the Digital 
Atlas of Australian Soils (McKenzie and Hook, 1992; McKenzie et al. 2000) 
which does not define soil properties for salt lakes, salt pans, inland water*, 
and some coastal features. For comparison, the AWAP Australian model 
mask is shown here (in black) as an overlay on a standard definition of the 
Australian continent (Topo 2.5m) at 0.05° resolution. Cells shown in yellow 
are land that is not modelled by AWAP. 

Most AWAP graphics are plotted with the original Geodata Topo 2.5M 2003 
‘framework’ vector layer to show the true location of the coastline and state 
boundaries. Geodata Topo 2.5M is not included here but can be obtained 
from Geoscience Australia.

*Note that although Lake Argyle is a substantial area of inland water, it is not excluded because its creation 
between 1971 and 1973 post-dates the original soil maps and classifications on which the DAAS is based 
(Northcote et al. 1960-1968 and Stace et al. 1968). Model results for the area of Lake Argyle should be 
treated as erroneous.
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2) Surface Albedo from AVHRR

Mean annual shortwave albedo (surface reflectivity) is used in AWAP as part 
of the calculation of available energy during daylight hours. The data were 
supplied (on 17 Sept 2004) by Ian Grant at the Bureau of Meteorology, and 
are the average of monthly data for the period 1994-1999 derived from 
AVHRR. The original data were supplied at 0.25° resolution and were 
resampled to 0.05° for AWAP modelling. The other important surface radiative 
property, emissivity, is set to a uniform value of 1.

All-sky shortwave albedo is an average of direct and diffuse albedos 
appropriate for clear skies, where the direct albedo is an average appropriate 
for all solar zenith angles over a month. The differences between clear sky 
and diffuse or “white-sky” albedos (also calculated) are almost always less 
than 0.01 (Ian Grant, Bureau of Meteorology, pers. comm., 17 Sept 2004). 
The data are currently unpublished, but were created using standard 
methods. The atmospheric correction was done as described in Dilley et al. 
(2000) with the BRDF dynamically modelled using a method based on that 
described by Schaaf et al. (2002) for application to MODIS (Grant, pers. 
comm., 22 June 2005). 
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3) Soil Properties from the Digital Atlas of Australian Soils

Spatially explicit soil properties for the upper and lower soil layers are based 
on the McKenzie and Hook (1992) and McKenzie et al. (2000) interpretations 
of the 725 soil profile forms (types) mapped in the Digital Atlas of Australian 
Soils (DAAS) (Northcote et al. 1960-1968). To match the spatial grid of the 
forcing meteorology, the 1:2,000,000 scale DAAS is rasterised, assigning the 
dominant soil type within each 0.05° grid cell, reducing the number of discrete 
soil types across the continent to 300. Pedotransfer functions (McKenzie and 
Hook 1992; McKenzie et al. 2000) are then used to assign physical soil 
properties to the upper and lower layers (A and B horizons) of each soil type.

Spatially explicity properties used for AWAP modelling are the soil layer 
thicknesses and saturated volumetric water content. In AWAP, saturated 
hydraulic conductivities are set to a uniform value of 0.016 for the upper layer 
and 0.0008 for the lower layer.
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4) Vegetation Cover Fraction from SeaWiFS FAPAR

In AWAP, the vegetation cover fraction (v) is used to attenuate the Priestley-
Taylor evaporation rate in the calculation of energy-limited transpiration rates 
(Raupach et al. 2009). It is calculated at run-time from a spatially explicity 
monthly climatology of FAPAR (full years 1998-2005) from the SeaWiFS 
satellite using the equation:

where CPAR is a coefficient of order −2. Both v and FAPAR are constrained to 
the interval from 0 to 1.

FAPAR from SeaWiFS is a derived product available globally at 2.5 minutes 
(~0.04°) spatial and monthly time resolution (Gobron et al. 2002). It has been 
resampled (by area-weighted averaging) to 0.05° resolution for use in AWAP. 
For further information see Raupach et al. 2009, particularly appendix 
sections A2 and C2.
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