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GCM Selection, Rainfall Bias Correction 

and Downscaling



Three steps

1. Selection of models (GCMs of the CMIP3), 
which perform acceptably well for the 
region of interest

2. Bias correction of historical simulation 
precipitation output and future projection 
precipitation output of selected models –
using observed precipitation data

3. Downscaling and preparing rainfall input 
for hydrological model



Step 1: Model Selection

� Using an internet-based tool developed by 
UT – IIS

� Evaluating model performance during past 
simulation (1981 – 2000) against a 
reference dataset over a region of interest 
and/or regions closely 
climatologically/meteorologically related to 
the region of interest

� Evaluation is based on selected key 
meteorological elements



Evaluated elements during the course

� Model performance is evaluated for the 
following seven meteorological elements:

� Precipitation (small scale)

� Air Temperature (large scale)

� Sea Surface Temperature (SST) (large scale)

� Outgoing Longwave Radiation (OLR) (large scale)

� Sea Level Pressure (SLP) (large scale)

� Zonal Wind (large scale)

� Meridional Wind (large scale)



Folder organization

� Model_selection

� MODEL_SELECTION_tmp.xls

� MODEL_SELECTION_LONGLAT.xls

� TrainingCourse-20130618_GCM-
Selection.ppt

� Results (prepared by UT team)

� xxx_MODEL_SELECTION.xls

� MODEL_SELECTION_RESULTS.xls



Summary Table: MODEL_SELECTION_LONGLAT.xls

Folder: Model_selection
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model S_corr RMSE S_corr RMSE S_corr RMSE

1 bccr_bcm2_0 0.612577 2.9638 0.641915 3.14939 0.654535 3.04457

2 cccma_cgcm3_1 0.67809 2.80344 0.702107 2.9001 0.705981 2.95936

3 cccma_cgcm3_1_t63 0.668077 2.82739 0.699067 2.92443 0.679764 3.07007

4 cnrm_cm3 0.525991 3.40764 0.616057 3.33114 0.658663 3.10189

5 csiro_mk3_0 0.634887 3.01851 0.701048 2.99784 0.804089 2.35907

6 csiro_mk3_5 0.604204 3.39617 0.637255 3.36531 0.765534 2.62358

7 gfdl_cm2_0 0.699975 2.881 0.764176 2.69764 0.722448 2.97213

8 gfdl_cm2_1 0.745677 2.67032 0.77535 2.70179 0.763758 2.77364

9 giss_aom 0.508475 3.4729 0.606315 3.34358 0.68674 2.94604

10 giss_model_e_h 0.522648 4.00037 0.475727 4.49904 0.450178 4.32617

11 giss_model_e_r 0.479788 3.83325 0.595113 3.79972 0.627638 3.51206

12 iap_fgoals1_0_g 0.2221 3.99231 0.45438 3.68498 0.606514 3.1221

13 ingv_echam4 0.712693 2.73918 0.644567 3.17053 0.718778 2.78949

14 inmcm3_0 0.493076 3.41301 0.555526 3.56882 0.655465 3.0002

15 ipsl_cm4 0.468554 3.56933 0.516445 3.75673 0.626658 3.24568

16 miroc3_2_hires 0.759938 2.6016 0.573135 3.74899 0.566137 3.67448

17 miroc3_2_medres 0.778193 2.40629 0.591421 3.54172 0.53499 3.64249

18 miub_echo_g 0.501836 3.57485 0.621491 3.41304 0.7526 2.53125

19 mpi_echam5 0.700632 3.27375 0.667879 3.54028 0.726193 3.01962

20 mri_cgcm2_3_2a 0.624962 3.32155 0.592236 3.59373 0.64089 3.25602

21 ncar_ccsm3_0 0.586914 3.15148 0.607632 3.33779 0.621849 3.3873

22 ncar_pcm1 0.592746 3.73951 0.510997 4.16259 0.593308 3.61601

23 ukmo_hadcm3 0.602475 3.87233 0.656899 3.7304 0.69017 3.61585

24 ukmo_hadgem1 0.63235 3.66643 0.713683 3.61798 0.747354 3.45026

Meteorological Element: Precipitation

June July August

Scorr and RMSE averaging: 1. Analysis period

2. All models S_corr RMSE

0.63634233 3.0525867

0.69539267 2.8876333

0.68230267 2.94063

0.600237 3.2802233

0.71334133 2.7918067

0.66899767 3.1283533

0.72886633 2.8502567

0.761595 2.71525

0.60051 3.2541733

0.482851 4.2751933

0.567513 3.71501

0.42766467 3.5997967

0.69201267 2.8997333

0.56802233 3.3273433

0.537219 3.5239133

0.63307 3.34169

0.634868 3.1968333

0.625309 3.1730467

0.69823467 3.2778833

0.61936267 3.3904333

0.605465 3.29219

0.56568367 3.83937

0.649848 3.7395267

0.69779567 3.5782233

Total Average0.62885435 3.2946292

Analysis Period 
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Scorrmodel ≥≥≥≥ Scorrtotal average ⇒⇒⇒⇒ IndexScorr = 1

Scorrmodel < Scorrtotal average ⇒⇒⇒⇒ IndexScorr = 0

RMSEmodel ≤≤≤≤ RMSEtotal average ⇒⇒⇒⇒ IndexRMSE = 1

RMSEmodel > RMSEtotal average ⇒⇒⇒⇒ IndexRMSE = 0

Scoring

IndexScorr = 1 and IndexRMSE = 1 ⇒⇒⇒⇒ Indextotal = 1

IndexScorr = 1 and IndexRMSE = 0 ⇒⇒⇒⇒ Indextotal = 0

IndexScorr = 0 and IndexRMSE = 1 ⇒⇒⇒⇒ Indextotal = 0

IndexScorr = 0 and IndexRMSE = 0 ⇒⇒⇒⇒ Indextotal = -1



Scorrmodel ≥≥≥≥ Scorrtotal average ⇒⇒⇒⇒ IndexScorr = 1

Scorrmodel < Scorrtotal average ⇒⇒⇒⇒ IndexScorr = 0

RMSEmodel ≤≤≤≤ RMSEtotal average ⇒⇒⇒⇒ IndexRMSE = 1

RMSEmodel > RMSEtotal average ⇒⇒⇒⇒ IndexRMSE = 0

Scoring

IndexScorr = 1 and IndexRMSE = 1 ⇒⇒⇒⇒ Indextotal = 1

IndexScorr = 1 and IndexRMSE = 0 ⇒⇒⇒⇒ Indextotal = 0

IndexScorr = 0 and IndexRMSE = 1 ⇒⇒⇒⇒ Indextotal = 0

IndexScorr = 0 and IndexRMSE = 0 ⇒⇒⇒⇒ Indextotal = -1
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http://dias.tkl.iis.u-tokyo.ac.jp/model-eval/stable/index.html

User name

Password

Login Button



http://dias.tkl.iis.u-tokyo.ac.jp/model-eval/stable/index.html

2-D Plot option for evaluation





Reference Data





List of reference datasets for 

individual meteorological elements

� Precipitation: GPCP

� Ground Temperature: JRA25

� Outgoing Longwave Radiation: NOAA

� Sea Level Pressure: JRA25

� Sea Surface Temperature: HADLEY

� Air Temperature: JRA25

� Geopotential Height: JRA25

� Specific Humidity: JRA25

� Zonal Wind: JRA25

� Meridional wind JRA25

� Horizontal divergence: JRA25

� Vorticity: JRA25



Evaluated elements during the course

� Model performance is evaluated for the 
following seven meteorological elements:

� Precipitation (small scale)

� Air Temperature (large scale)

� Sea Surface Temperature (SST) (large scale)

� Outgoing Longwave Radiation (OLR) (large scale)

� Sea Level Pressure (SLP) (large scale)

� Zonal Wind (large scale)

� Meridional Wind (large scale)
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Evaluated  precipitation element



Evaluated elements during the course
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Final Sorting of Models

Model selected for this 
training course:

gfdl_cm2_1



Thank you for your 

attention

End of Part 1 & Step 1:

Model Selection


