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01. Research Background

ü Much better than 20 years ago in many respects
• Much valuable work has been done in the entire modeling chain from climate 

to hydrology to impacts assessment
ü However, how well do models reproduce seasonal/monthly/extreme 

precipitation?
• Moments/Interannual Variability, Response to CO2?

ü Even if GCM in the future are run at high resolution there will remain the 
need to “downscale” the results from such models to individual sites or 
localities for impact studies

ü SD are commonly used to address the scale mismatch between coarse 
resolution GCM output and the regional or local catchment scales required 
for hydrological modeling
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02. Methodologies
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! : Full parameter set

" : Observed data

#(!)     : prior distribution of parameters

#("|!)  : likelihood function of y

Bayesian Inference
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03. Data (Obs. / CC Scenario)
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04. Results & Discussion
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Mon
Shape Parameter

Mon
Scale Parameter

NSE IoA CC RMSE NSE IoA CC RMSE
Jan 0.81 0.93 0.95 0.02 Jan 0.99 1.00 0.99 0.32
Feb 0.86 0.95 0.97 0.02 Feb 0.96 0.99 0.98 0.49
Mar 0.82 0.94 0.94 0.02 Mar 0.98 0.99 0.99 0.46
Apr 0.87 0.96 0.95 0.02 Apr 0.94 0.98 0.99 1.35
May 0.91 0.97 0.97 0.02 May 0.97 0.99 0.99 1.14
Jun 0.88 0.97 0.95 0.01 Jun 0.94 0.98 0.97 1.19
Jul 0.91 0.97 0.96 0.01 Jul 0.95 0.99 0.99 1.28

Aug 0.89 0.97 0.95 0.01 Aug 0.92 0.98 0.97 1.42
Sep 0.83 0.95 0.94 0.01 Sep 0.87 0.97 0.98 1.84
Oct 0.90 0.97 0.95 0.02 Oct 0.97 0.99 0.99 0.94
Nov 0.93 0.98 0.97 0.02 Nov 0.96 0.99 0.99 0.69
Dec 0.86 0.95 0.95 0.02 Dec 0.96 0.99 0.98 0.55

Statistics Formula

Nash Sutcliffe efficiency (NSE) !"# = 1 − ∑()*
+ (-./( − "01()3
∑()*+ (-./( − -./)3

Index of Agreement (IoA) 456 = 1 − ∑()*+ (-./( − "01()3
∑()*+ ( -./( − -./ + "01( − -./ )3

Correlation Coefficient (CC)
88 = 1 − ∑()*+ (-./( − -./)("01( − "01)

∑()*+ (-./( − -./)3 ∑()*+ ("01( − "01)3

Root Mean Square Error (RMSE) 9:"# = 1
!;()*

+
("01( − -./()3
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Observation
Precipitation shape parameter Precipitation scale parameter

Quantile 50%(Aug) Observation Quantile 50%
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spatial downscaling was done 

at the fine grid by interpolating the 

pointwise estimation of QDM 

parameters onto the different grid 
points (or spatial resolutions) of 

three RCMs
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