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Let me know your… 

Responsibility in workplace? 

 

 

Motivation to be here? 

 

 

What do you expect to learn from 2017 APCC 
Training Program? 

 



Today practice class covers… 

How to select GCMs suitable to a region of interest 

 Temporal and spatial patterns 

 Statistical downscaling GCMs selected at stations 

 

Analysis 

 Climate indices 

 Variogram curve 

• Correlation between multiple points 

 Miscellaneous analysis 

• Weighting, Uncertainty, etc 

 



SQM  VS  SDQDM 

What is SQM? 

 Daily-based? 

 Moving window? 

 Bias-Correction 

• Bias-correction in marginal distribution 
– Quantile mapping 



Simple Quantile Mapping (SQM) 

Sampling monthly data to build ECDF 

Bias correction 

Disaggregate GCM valu
es to target points  

(e.g. stations) 

Inverse distance  

weighting method 

Spatial downscaling 

Create CDFs of  

OBS and GCM  

and quantile map 

Apply the developed  

quantile mapping to  

future GCM data 

GCM data 

Historical  
(reference)  

Period 

Future 
Period 



Spatial Disaggregation-Quantile Delta Mapping 
(SDQDM) 

Daily-based? 

Moving window? 

 15-day or one month 

 Need to bias-correct with new sampling everyday? 

Preserve GCM-driven relative changes at all         
quantiles 

 

 



SDQDM 

Temperature 

 26.5 °C in 2064, F-1
ref(0.99)=25.25 °C 

 F-1
0bs(0.99)=22.7 °C  X(m,p)? 

 



APCC Integrated Modelling Solution (AIMS) 

For what? 

 Statistical downscaling 

Why? 



Project and selection of climate scenarios  
in AIMS 

Click 
+New project !! 



Make your own project name 



Project page 



APCC Integrated Modelling Solution (AIMS) 

Workflow 

Data  
Sources 

(e.g.  
CMIP5) 

Uploading 
local data 

(OBS) 

Down- 
Scaling 
(SQM or  
SDQDM) 

Selection of 
GCMs 

 
Extreme 
Climate  
Indices 

Raw  
GCM  

analysis P
h

as
e

 1
 

Variogram  
Analysis 

Miscella- 
neous 

Analysis P
h

as
e

 2
 

Evaluate  
OBS  

uploaded 

Change  
GCMs? No Yes 



Data structure in APCC Downscaling Platform 

Observed/User Data 1 

Database Project 

Data 2 

Data N 

…
 

GHCN 

Downscale 

RawGcmAnalysis 

ClimateIndex 

SpatialRepdb 

WeigtFactorUnt 

Input data 

Output 
data 



Data Source Card 

 



Data source 

APCC Data Service System 

 adss.apcc21.org  

 



Clipped CMIP5 data  

 



Local Data Card (1) 

 If you do not have local observed data 

 Select GHCN   Not activated yet… 

 If not, i.e. you have a local data set 

 Select “Custom Local Data” 



 Just keep the form of template file 
 Do not rename or delete header 

Missing data 
 Please check if there is a considerable portion of         

missing values in your data 
• May distort the results of raw GCM analysis in next card 

 In the case of multiple stations, 
 Please check all stations have a same period 

 Station ID should be same with file names of station 
data  

Remarks in Local Data Card 



Upload local data 



Evaluate Observed Data Card 

Eliminate stations inducing incorrect analysis by 

 High rate of missing data 

 Errors in measuring 



Evaluate Observed Data Card 

Look up the results at 

 $(Project)/Observed/User/summary 

 

Select stations to be used for remaining work      
flow 



Downscale Card (1) 

Choose  

 GCMs to be downscaled 

 Emission scenario 

• RCP4.5 or 8.5 

 Variables 

 Period  



Downscale Card (2) 

Downscale method 

 SQM 

• Very fast 

• To select GCMs, run only SQM first…then go to next        
section 

 SDQDM 

• Well preserve GCM-driven climate signals 

• Requires a considerable computational time 



Downscale Card (3) 

Need a huge computational time to complete an             
assigned work for your project 



Downscale Card (4) 

Look up output data at 

 $(Project)/Downscale/SQM or SDQDM 

 Original, historical, rcp45, rcp85 



Raw GCM Analysis Card (1) 

Temporal skill (seasonal cycle) 

 Correlation of 36 (10-day) series in a year between 
GCM and local data 

Spatial patterns 

 Pattern correlation 



Raw GCM Analysis Card (2) 

Look up  

 $(Project)/RawGcmAnalysis/ 

 



Phase 1 

Complete Phase 1 following the order of Phase 1 

Data  
Sources 

(e.g.  
CMIP5) 

Uploading 
local data 

(OBS) 

Down- 
Scaling 
(SQM or  
SDQDM) 

Raw  
GCM  

analysis P
h

as
e

 1
 

Evaluate  
OBS  

uploaded 



Discussion with the results of  
the raw GCM analysis 

 
Please upload your results on     

public folder 



Check-point 

GCM resolution VS study area 

Which variables are crucial to your study region? 

 PRCP, Temp, or both 

Clear seasonality in your region of interest? 

 

Spatial climate variability is an essential factor to 
rank GCMs? 

 Multiple stations 

 Geographical characteristics 

 

 

 



Phase 2 

 

Selection 
of GCMs 

Extreme 
Climate  
Indices 

Variogram  
Analysis 

Miscellane
ous 

Analysis P
h

as
e

 2
 



Selection of GCMs 

Check ranking of GCMs 

 

 (Optional) Remove GCMs that have a poor skill    
in reproducing climate characteristics 

 

 (Optional) Or select best top GCMs 



If you select GCMs…  

Return to Downscale Section again 

 

Choose GCMs, Emission scenario, Variables, and 

 “SDQDM” 

 Try one or two Top ranking GCMs 

 

Be patient… 

 Takes several hours… 

 



Climate Change Index Calculation (1) 

Expert Team on Climate Change Detection and     
Indices (ETCCDI) 

 http://etccdi.pacificclimate.org/  

 ID Related variable Description  Unit 

CDD 

PRCP 

Consecutive dry days, PRCP < 1mm Day 

CWD Consecutive wet days, PRCP ≥ 1mm Day 

PRCPTOT Annual total PRCP in wet days (daily PRCP ≥ 1mm) mm 

Rx1day Max 1-day precipitation  mm 

Rx5day Max 5-day precipitation mm 

R95pTOT Annual total PRCP when daily PRCP > 95 percentile mm 

R99pTOT Annual total PRCP when daily PRCP > 99 percentile mm 

SDII Simple daily intensity index mm/day 

rnnmm Annual count of days when PRCP≥ nnmm Day 

http://etccdi.pacificclimate.org/


Climate Change Index Calculation (2) 

ETCCDI related to TMAX and TMIN 

 ID Related variable Description  Unit 

SU 

TMAX 

Summer day, TMAX > 25oC Day 

ID Ice days, TMAX < 0oC Day 

TXn Min TMAX oC 

TXx Max TMAX oC 

TX10p Cool days, TMAX < 10th percentile  % 

Warm days, TMAX > 90th percentile Day TX90p 

WSDI Warm spell duration, TMAX > 90th percentile Day 

FD 

TMIN 

Frost days TMIN < 0oC Day 

TR Tropical nights, TMIN > 20oC Day 

TNn Min TMIN oC 

TNx Max TMIN oC 

TN10p Cool nights, TMIN < 10th percentile  % 

Warm nights, TMIN > 90th percentile  % TN90p 

Cold spell duration, TMIN < 10th percentile Day CSDI 

DTR 
TMAX & TMIN 

Diurnal temperature range oC 

Growing season length Day GSL 



Climate Change Index Calculation (3) 

Calculate climate indices 

 

 

Look up the indices at 

 $(project)/ClimateIndex/Raw 

• OBS, SDQDM, SDM 

Box-plot for each indices 

 $(project)/ClimateIndex/Historical 

 $(project)/ClimateIndex/Future 

 



Box-plot for climate indices (Historical) 



Box-plot for climate indices (Future) 



Do you want to do more analysis with raw data 
of climate indices? 

Open EXCEL spread sheet… 

 

Go to the folder that has results 

  $(project)/ClimateIndex/Raw 



Spatial Reproducibility 

Variogram curve 

 Variance of difference between two points              
corresponding to distance  

 

$(project)/SpatialReproducibility 

 Data 

 graph 

 



Variogram curves 



WeightFactorUncertainty 

$(project)/WeightFactorUncertainty 

Choose any indices you consider to calculate       
distance 

 E.g. Prcp  

• Mean 

• CV 

• Total amount 

• rx5day 

Downscaling GCM Distance Weight Rank 

SQM CESM1-BGC 0.621734495 0.206093759 1 

SQM CanESM2 0.670270629 0.177326805 2 

SQM bcc-csm1-1 0.77085513 0.134069266 3 

SQM CCSM4 0.777531392 0.131776783 4 

SQM CMCC-CM 0.822422074 0.117783716 5 

SQM CMCC-CMS 0.935410841 0.091047908 6 

SQM CESM1-CAM5 0.976363318 0.08357028 7 

SQM bcc-csm1-1-m 1.168653798 0.058331483 8 



Overall 

 
Rank GCM 

1 CESM1-BGC 

2 CanESM2 

3 bcc-csm1-1 

4 CCSM4 

5 CMCC-CM 

6 CMCC-CMS 

7 CESM1-CAM5 

8 bcc-csm1-1-m 



Prcptot 

 

Rank GCM 

1 CESM1-BGC 

2 CanESM2 

3 bcc-csm1-1 

4 CCSM4 

5 CMCC-CM 

6 CMCC-CMS 

7 CESM1-CAM5 

8 bcc-csm1-1-m 



rx1day 

 
Rank GCM 

1 CESM1-BGC 

2 CanESM2 

3 bcc-csm1-1 

4 CCSM4 

5 CMCC-CM 

6 CMCC-CMS 

7 CESM1-CAM5 

8 bcc-csm1-1-m 



Discussion with the results of  
Phase 2 

 
Please upload your results on     

public folder 



Discussion 

 Critical point 1: GCM screening… 
 Raw GCM Analysis 
 Which measures should be considered? 

 Critical point 2: Downscaling methods 
 Many methods with their own strengths 
 Select the most suitable methods to your aims  

 Critical point 3: Representative GCMs 
 Which indices are most critical to your aims? 
 Select representative GCMs to capture future climate  

variability for next stages  
• e.g. agricultural and hydrologic projections  



You are now a Professional on downscaling  
climate change scenarios  

 
Congratulations !! 




