
Supplemental Article S2 - Dryness Index 

 

In order to assess the climate of each sampling site, we created a dryness index based on dividing 

potential evapotranspiration (PET) by precipitation (P). Thus, wet areas have a low dryness 

index and arid areas have a high dryness index. Existing raster maps were used in the dryness 

index calculation, which was performed in PCRaster (PCRaster Research and Development 

Team, 2009). The resulting file was then exported to QGIS (Quantum GIS Development Team, 

2012) and grid cell values were extracted for each sampling site. The maps used in the 

calculations covered a 10 degree extent with a 1 km
2
 spatial resolution and were obtained from 

the WaterWorld Policy Support System (Mulligan, 2013). The precipitation map (Hijmans et al., 

2005), available as an input map in WaterWorld, is a global dataset largely based on mean 

monthly precipitation data from monitoring stations between the dates of 1950-2000. Hijmans et 

al. (2005) extrapolated the station data using tension splines with elevation as a co-variable. The 

PET map was calculated in WaterWorld (v. 2.3) (Mulligan, 2012) and subsequently downloaded 

for use in this analysis. WaterWorld calculates PET based on a Penman-type approach (Penman, 

1948) which is based on the energy available (R, i.e., the surface net radiation) and the slope of 

the saturation vapour pressure versus temperature relationship at the ambient air temperature (Δ) 

and the psychrometric constant (Mulligan, 2013) (Eq. (1)). Because a few grid cells within the 10 

degree extent, but not within the catchment, had PET values of zero (due to missing data), a 

small number (0.000001) was added to each grid cell to avoid division by zero (using PCRaster). 

PET= (Δ/ (Δ + ϒ )) x R     (1) 

 

where: 

PET = potential evapotranspiration (W/m
2
) 

Δ = slope of the saturation vapour pressure curve (kPa/
o
C) 



ϒ = the psychrometric constant (0.666 kPa /
o
C) 

R = Net radiation receipt (W/m
2
) 

 

Within the 10 degree tile used in WaterWorld, the precipitation map is based on 161 stations and 

the temperature map based on 50 stations. Of those stations, 14 precipitation and 7 temperature 

monitoring stations are within the Swakop catchment (~30,000 km
2 

area). The pattern of 

decreasing precipitation westward along the catchment shown in the gridded data matches the 

precipitation patterns shown in the Namibian literature (e.g., Jacobson et al., 1995; Mendelsohn 

et al., 2009). The precipitation dataset used was selected over an alternate global precipitation 

dataset (TRMM 2B31 data accessed through WaterWorld) because the former better matched the 

Namibian data. The temperature data (Hijmans et al., 2005) adheres to the broad pattern shown 

in the Atlas of Namibia (Mendelsohn et al., 2009). 
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