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Comparison of annual total AET  
(colour and symbol codes as in 
time series)
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1. Introduction
Spatially more dense, accurate estimates of 
actual evapotranspiration (AET) would greatly 
assist in evaluating, calibrating, and improving 
hydrological models used for water resources 
management in Australia. We tested whether 
potential ET (PET) and MODIS indices of leaf cover 
and moisture availability could be used to derive 
accurate AET estimates at monthly time scales.

Summary
A method was developed to 
estimate ET by scaling potential ET 
using MODIS greenness and wetness 
indices. Measured annual ET at 
three contrasting Australian flux 
tower sites was reproduced within 
97-188 mm or 11-21%, depending 
on the method of calibration.

3. Method
• A Corrected Moisture Index (CMI) was developed to reduce some 

of the GVMI-EVI correlation, by subtracting a linea r function of EVI 
from GVMI (figure below).

• EVI and CMI were rescaled between 0 and 1 (EVI* an d CMI*)
• A simple model using EVI* and CMI* was developed t hrough visual 

data analysis:

• The 4 parameters ( a ,� ,b ,� ) were calibrated using (1) data for each 
site (local calibration); (2) data for the other tw o sites 
(independent calibration); and (3) data for all sit es combined 
(combined calibration).

• Correlation coefficient ( R2), standard error of estimate ( SEE), 
relative error of estimate ( REE) and overall bias were calculated. 

4. Results
Local calibration reproduced observed 
AET patterns well. Not much accuracy was 
lost in combined calibration and overall 
estimates were very similar. 
Independent calibration deteriorated 
agreement between estimates and 
measurements.

5. Conclusions
The agreement between MODIS-based estimates 
and flux measurements suggests an accuracy 
and spatial resolution that is substantially better  
than alternative water use estimation methods in 
medium-large scale hydrological applications 
(e.g. crop water use modelling).

Use of additional data, such as rainfall and 
stream flow, and additional site measurements, is 
likely to further increase the confidence in 
accuracy.

250 mm

0 mm

MODIS-based AET estimates across 
SE Australia for December 2001. 
Red and green on blue mark open 
water and irrigation areas.
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forest, Tumbarumba, NSW
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AET estimates by MODIS-model with different calibrations 
versus flux tower measurements for sites shown left.

Scatter plot for one month showing 
the ‘reference line’ subtracted from 
GVMI to calculate CMI.

Dependency of kc on EVI* and 
CMI* for the combined calibration.

Location of the three sites indicated on a map 
of maximum greenness (NDVI) for 1992-2004 
(source: www.environment.gov.au/erin/ndvi/ )

2. Data
• Eddy covariance AET measurements from 

three flux tower sites across Australia. 
For each site:
• Enhanced Vegetation Index (EVI, Huete et al., 

2002) from 1-km MODIS43B4 NIR, red and blue.
• Global Vegetation Moisture Index (GVMI, 

Ceccato et al., 2002) from 1-km MODIS43B4 NIR 
and SWIR2.

• 5-km gridded daily Priestley-Taylor potential ET 
(PET) from interpolated station meteorological 
observations (SILO data set).

All data were converted to monthly steps.
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