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User-centered Downscaling 
Platform & Climate Change 

Impact Assessment  



User-centered Downscaling 
Platform: AIMS 

Provider-centered 

What’s your favorite coffee? 

User-centered 



Provider-centered Climate Data Service 

GCM #1 

Application #1 

Application #2 

Application #3 

Application #4 

Application #U 

... 
 Provider gives climate data and users use it without  

considering climate characteristics  
sensitive to their applications. 

Can one GCM or downscaling 
method be perfect for all 
different applications? 

Q1. 

If answered “no”,  which 
downscaling method and GCMs 
are appropriate for a specific 
application? 

Q2. 

Is there any user-centered climate service? Q3. 

Downscaling #1 

    Provide Climate Data Only 

GCM #1 Downscaling #1 Application #3 



Standard Climate Change Scenario ??? 



GCM #3 

APCC’s User-centered Downscaling Platform 

Downscaling #2 

Application #1 

Application #2 

Application #3 

Application #4 

Application #U 

... 

Provide Climate Data, Tools, Guideline 

 

GCM #2 

GCM #1 

GCM #4 

GCM #P 

... 

Downscaling #1 

Downscaling #D 

... 

Application #3 
Downscaling #2 

GCM #3 

GCM #P 

GCM #2 

GCM #1 

User’s Knowledge (local, process) 



APCC Integrated Modeling Solution (AIMS) 

  Download: aims.apcc21.org 

  User interface: Version 1.0 

https://aims.apcc21.org/


Framework of APCC Integrated Modeling Solution 
(AIMS) 

Adaptation & 
Mitigation models 

Impact & Vulnerability 
Assessment 

Adaptation & Mitigation 
models 

Drought (EDI) 

Evapotranspiration 

Climate Indices C
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 Climate data (MME) 
 Downscaling (multiple) 
 User’s guide 



: Participants (users) 

: User interface (AIMS) 

: Climate information 

Components of AIMS 

Application #1 
GCM #1 

... 

GCM #2 

GCM #29 

GCM #1 

GCM #11 

rAnalysis4CC 
rSQM 

rSDQDM 

rSForecast 

rDrought 

SBC, MWR,  
CIR, MWR-Obs 

 GCM #2 ... 

Application #2 

Application #3 

Application #4 

Application #5 

Application #20 

... 

C. Index 

Reanalysis 

: R packages 

SWAT 
... 

BCSA 

... 



Independent R packages  

R packages  
• from CRAN 
• from Zip file 



rSQM packages 

• https://cran.r-project.org/web/packages/rSQM/index.html 

https://cran.r-project.org/web/packages/rSQM/index.html
https://cran.r-project.org/web/packages/rSQM/index.html
https://cran.r-project.org/web/packages/rSQM/index.html


Guideline (procedure) for use of downscaled climate 
change scenario data 

Selection of 
downscaling 
technique 

 

 

2. Analysis of reproducibility and signal changes  
   using climate extreme indices 

2.1 Evaluating reproducibility of climate extreme  
     indices for the historical period 

2.2 Comparing signal changes in climate extreme 
     indices before and after downscaling 

 

3. Evaluating reproducibility of spatial correlations 
   among stations using variogram 
 

4. Estimating multi-model ensemble (MME) mean  
   and providing uncertainty ranges according to  
   number of GCMs 

 

 

Selection of 
GCMs 

Selection of 
downscaling 
technique 

User-centered 
climate change 

projections 

1. Raw GCM analysis for excluding worst GCMs 1. Raw GCM analysis for excluding worst GCMs 



4. Raw GCM analysis for excluding worst GCMs 

GCM1 GCM2 30 year monthly average(Obs) 

 Temporal evaluation 

Observed GCM1 GCM2 

공간 
재현성  
평가 

 Spatial evaluation 



5. Evaluating reproducibility of climate change 

indices (Historical period) 

• Annual total precipitation amount (mm) 

Individual GCMs 

Reproducibility 

Historical 
MME 

Observed 



6. Comparison of future changes in climate 

indices before and after downscaling 

Historical 
MME 

RCP8.5 
(2040~2069) 

MME 

Historical 
MME 

RCP8.5 
(2040~2069) 

MME 

Historical 
MME 

RCP8.5 
(2040~2069) 

MME 

Downscaling  
Method #1 

Downscaling  
Method #2 

Raw 
GCM 

10% 
11% 

15% 



7. Evaluating spatial reproducibility 

Downscaling method #1 

Downscaling method #2 

Observed 



8. Calculating weight factor for GCMs 
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1. Mean difference (default) 2. Variation difference (default) 



Thank You! 

APCC 


