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Figure S1. Averaged inverse of the precipitation gauge density per country (US: states) for the global GHCN-Daily dataset 
based on the precipitation gauges available for the period 1986-2015. The four density classes refer to the four gauge 
density scenarios (Table 1 in the main body of the text) used in the study areas of the United States. The map was generated 
in ArcGIS 10.2 (http://www.esri.com/). 
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Figure S2. Simulation results for all three study areas (North-East ‘NE’, South-East ‘SE’ and West ‘W’) of the high density 
scenario 1 for all nine examined metrics and all months. The coloured lines in the columns 1 to 3 represent the mean of the 
relative error against the number of sites, the grey areas represent the 5th and 95th percentiles. The second y-axis in the 
columns 1 to 3 represents the maximum extent of each gauge network (mean of the four simulations). Column 4 shows the 
mean of the relative error combined for all three study areas for better comparability. The figure shows the mean of all 
four simulations using the four starting sites in each study area. 
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Figure S3. Simulation results for all three study areas (North-East ‘NE’, South-East ‘SE’ and West ‘W’) of the high density 
scenario 1 for all nine examined metrics and the summer season (June, July, August). The coloured lines in the columns 1 
to 3 represent the mean of the relative error against the number of sites, the grey areas represent the 5th and 95th 

percentiles. The second y-axis in the columns 1 to 3 represents the maximum extent of each gauge network (mean of the 
four simulations). Column 4 shows the mean of the relative error combined for all three study areas for better 
comparability. The figure shows the mean of all four simulations using the four starting sites in each study area. 
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Figure S4. Simulation results for all three study areas (North-East ‘NE’, South-East ‘SE’ and West ‘W’) of the high density 
scenario 1 for all nine examined metrics and the winter season (December, January, February). The coloured lines in the 
columns 1 to 3 represent the mean of the relative error against the number of sites, the grey areas represent the 5th and 
95th percentiles. The second y-axis in the columns 1 to 3 represents the maximum extent of each gauge network (mean of 
the four simulations). Column 4 shows the mean of the relative error combined for all three study areas for better 
comparability. The figure shows the mean of all four simulations using the four starting sites in each study area. 
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We examined five other metrics, i.e. (i) the simulated mean precipitation, (ii) the daily standard deviation of 

precipitation, (iii) the mean length of wet spells, (iv) the lag1 precipitation autocorrelation as well as (v) the 

cross-correlation lagged by one day as a proxy for the persistence of weather situations. Detailed plots of 

the results for the high-density gauge density scenario (annual, summer and winter season) are provided in 

Figure S2 (annual), Figure S3 (summer) and Figure S4 (winter). Here, we want to highlight the tendency of 

the approach to (on annual basis, Figure S2) slightly underestimate the mean precipitation in the West by 

0.7%, which is related to the resampling approach, especially when the annual precipitation occurs on only 

a few days. A small underestimation can also be detected for the North-East (-0.1%) and South-East (-

0.3%). Accordingly, the resampling approach leads to a small underestimation of the daily standard deviation 

of -0.7% in the North-East, -0.9% in the South-East and -1.2% in the West. This shortcoming can be 

addressed by introducing parametric precipitation sampling, which however requires a sufficient number of 

precipitation observations. Test simulations with a 10% instead of a 1% duplication rate reduced the mean 

error over all nine metrics by only 0.3% (North-East), 0.7% (South-East) and 1.2% (West) but increased the 

run times by an average factor of 2.1. 

 


