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Supplementary information, section S1 

The predictive ability of the MCDA models was quantitatively assessed by calculating the Area Under 

the Curve (AUC) from ROC analysis. This method has been widely used for assessing performance of 

modelling techniques that use binary data as dependent variables1. Comparing the binary 

transformed predicted probabilities obtained from the model (i.e. the suitability index in this work) 

with the validation presence–absence (i.e. outbreak) dataset  makes it possible to estimate the 

sensitivity (correctly predicted positive fraction, i.e. the percentage of pixels considered infected 

according to outbreak data and predicted as such by the MCDA model) and specificity (correctly 

predicted negative fraction, i.e. the percentage of disease-free pixels predicted as such by the MCDA 

model) 2. 

The ROC curve plots the sensitivity against 1-specificity for an entire range of probability thresholds. 

The calculation of the area under this curve (AUC, which ranges from 0 to 1) provides a single-

number discrimination measure across all possible ranges of thresholds. A random probability map 

produces a diagonal ROC curve, and an AUC value of 0.5. An AUC between 0.5 and 0.7 indicates a 

poor discriminative capacity of the model, whereas AUC values from 0.7-0.8, 0.8-0.9 and >0.9 

correspond to acceptable, excellent and outstanding discrimination, respectively, by the model 3. 

 

 

Supplementary information, section S2 

Between February and April 2010, two HPAI H5N1 outbreaks (in Prolay Meas village, Takeo province, 

and in Peam Sdey village, Prey Veng province) were reported to the Department of Animal Health 

and Production of Cambodia. Following the first report, an investigation team was sent to every 

village within a 20 km radius of the village where the first case was reported and laboratory 

confirmed to look actively for HPAI H5N1 clinical signs of disease in poultry. HPAI H5N1 cases were 

detected using inclusion criteria based on mortality level and clinical signs 4,5. HPAI H5N1 was 

detected on poultry in 115 out of 209 villages in Takeo province, and in 39 out of 229 villages in Prey 

Veng province.  

 

 

 

 



Supplementary information, section S3  

Variations of HPAI H5N1 suitability index with risk factor weights in Thailand (a) and Cambodia 

(b). For each considered weight, a box-and-whisker diagram graphically depicts the maximum, 

minimum, median, lower and upper quartiles values of the model output obtained from the 

simulations with ten different levels of the risk factor weight tested (expressed as the difference 

to the weight value used in the final model).  
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