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Methods 

Global maps of predicted environmental suitability for chikungunya, dengue and Zika virus 

transmission measured on a relative scale from 0 to 1.0, for every ≈5 x 5 km, have been constructed 

previously [1-3]. To calculate the population at risk (PAR) from each arbovirus, we converted these 

maps of relative risk into binary maps of predicted infection risk presence using a threshold level of 

environmental suitability above which an area was considered at-risk. The threshold for dengue risk 

was calculated by extracting the environmental suitability values for the locations of 113 records of 

confirmed dengue infections [4] in Africa that have been geolocated to an area < 25 km2. We then 

calculated the threshold that captured 95% of these dengue records. A 95% value was used to allow for 

errors in either the location and/or disease identification within the set of case reports. The same 

calculation was performed for chikungunya. In this case, there were not enough confirmed records 

from Africa alone so 394 global records, including reports from Africa, were used [5]. For Zika, there 

were not enough precisely-located confirmed records available globally to calculate the threshold in 

the same way so a threshold of 0.5 was used to identify the areas most at risk. Once the three binary 

maps of ‘at-risk’ areas were constructed, they were combined with fine scale population data for 2015 

from WorldPop [6] to calculate the population living within each at-risk area. 

A different approach was used for yellow fever because the extent, or risk zones, for this disease 

has been defined [7]  and because the population at risk is radically altered in locations where the 

yellow fever vaccine has been implemented. A recent model incorporating yellow fever case data, 

vaccination coverage and national incidence figures has provided a fine scale map of predicted yellow 

fever incidence within these previously defined risk zones [8]. This is more informative than an 

environmental suitability map but does not provide values for disease risk that are comparable to the 

figures calculated for chikungunya, dengue and Zika.  We therefore converted the incidence map to a 

binary map of ‘at-risk’ and ‘no risk’ by converting all incidence values greater than 0 to a value of 1. 

We then used vaccination coverage rates achieved by 2015 [9] and the same population data as above 

to calculate the number of unvaccinated individuals within each ‘at-risk’ area, i.e. the population at 

risk.  
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