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Figure 1: Study area and location of rain gauges. 
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Figure 2: The flowchart of study framework.  
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Figure 3: MAPE values of objective function at various K values for single-site 

disaggregation at S24.  
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Figure 4: Comparison of downscaled results at site S46 from (a1-d1) single-site GLM 

combined with KNN (S-G-K), and (a2-d2) multisite GLM. MAPE is based on the observed 

and average downscaled data.  
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Figure 5: Statistical properties of disaggregated hourly rainfall data using KNN and HYETOS 

during the verification period at the stations S24 (denoted as 1) and S46 (denoted as 2). 

MAPEK = MAPE value based on KNN; MAPEH = MAPE level based on HYETOS. 

 



 

 

 

 

Figure 6: Quantile-quantile plot between the observed and disaggregated data. 
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Figure 7: Statistical properties of disaggregated rainfall at satellite station S24 from KNN and 

MuDRain. MAPEK = MAPE value based on KNN; MAPEM = MAPE level based on 

MuDRain.  
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Figure 8: Statistical properties of downscaled rainfall at S46 from GLM based on HadCM3 

A2 scenario during 1980-2010. Solid line represents the observed data; dash line is the 

downscaled envelop based on 20 ensembles. 
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Figure 9: Cross-correlation coefficients vs. distance for observed and downscaled rainfall. 

OBS = observed data; SIM = downscaled data; CC = correlation coefficient between 

observed data and average value of downscaled data.  
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Figure 10: Statistical properties of disaggregated rainfall at master station S46 using KNN. 

The plot shows a comparison of the observed time series with envelop curves generated from 

20 ensembles from GLM downscaled daily data. 
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Figure 11: Statistical properties of disaggregated rainfall from multi-site disaggregation using 

MuDRain at satellite station S24.  
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Figure 12: Cross-correlation coefficients of observed and disaggregated hourly data against 

distance in (a) February, (b) June, (c) September, and (d) December. OBS = observed data; 

SIM = disaggregated data; CC = correlation coefficient between observed data and average 

value of disaggregated data. 
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Figure 13: The mean and maximum hourly rainfall for the study region during baseline 

period (1980-2010) and future periods, including (a1 & a2) 2030s (2011-2040), (b1 & b2) 

2050s (2041-2070) and (c1 & c2) 2080s (2071-2100). 


