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•  Building on experience gained in the global modelling community, 

a coordinated, international effort to objectively assess and 

intercompare various regional climate downscaling techniques, 

including both dynamical and statistical approaches 

•  Provides a means to evaluate their performance, to illustrate 

benefits and shortcomings of different approaches, to produce 

multi-model, multi-method based information and to provide a 

more solid scientific basis for impact assessments and other 

uses of downscaled climate information. 

http://www.cordex.org/ 
 



CORDEX has a set of four goals: 
 
•  To better understand relevant regional/local climate phenomena, 

their variability and changes, through downscaling. 

•  To evaluate and improve regional climate downscaling models and 
techniques 

•  To produce coordinated sets of regional downscaled projections 
worldwide 

•  To foster communication and knowledge exchange with users of 
regional climate information. 



 

High Resolution (50 km) 
Dynamical Downscaling of 
CMIP5  Climate Projections 
based on RCP Scenarios 
during 1950-2100 using 
multiple RCMs 

 Regional Climate Information for Application Studies 
 CORDEX South Asia 
 

CCCR is leading 
CORDEX (Coordinated 
Regional Climate 
Downscaling Experiment) 
over South Asia Region  



 

•   Dynamical downscaling uses a limited area, high-resolution model 

(a regional climate model, or RCM) driven by boundary conditions 

from a GCM to derive smaller-scale information 

• Lateral Boundary condition 
  variables: 

– Wind 
– Temperature 
– Water vapour 
– Surface pressure 

Lower boundary condition 
variables: 

 - SST 
 - Land Use & Land cover 



CORDEX South Asia data (50km) is available on the   
    CCCR-IITM Climate Data Portal (non-ESGF): 
http://cccr.tropmet.res.in/cordex/files/downloads.jsp Thanks to: 

 
S. Ingle 
 
M. Mujumdar 



  CORDEX South Asia Experiments with IITM-RegCM4 50km 
 

•   HPC Resources on IITM Aaditya: 
 
•  Configuration: ICTP RegCM4.4.5;  
    256 X 170 X 18L grids; Dt=60s 

 

•  Performance: ~4yr integration/day with 576 cores  
          (ie.on 36 nodes) 

•  Disk Storage:  ~76GB/year model output 

 

•  Completed CMIP5 Downscaling of Historical(56y;1950-2005),  

                                      RCP8.5(94y;2006-2099), RCP4.5(94y;2006-2099)  

•  Driven with 7 CMIP5 AOGCMs: GFDL-ESM2M, CNRM-CM5, CSIRO-Mk3.6,           

                                           HadGEM2-ES, MPI-ESM-LR,  

           IPSL-CM5A-LR & CanESM2 

•  Total simulation period: 1708 years 

•  Total Disk Storage: ~150 TB 

•  Model outputs are being post processed &  

  extracted for publishing on the  

  CCCR-IITM ESGF data node 
Courtesy:  Bhupendra, Ramarao, CCCR 



•  ESGF is an international collaboration for the 
software that powers most global climate change 
research, notably assessments by the IPCC 

Development of CCCR-IITM Earth System Grid Federation (ESGF) node 

Using a system of geographically distributed peer nodes—
independently administered yet united by common protocols 
and interfaces—the ESGF community holds the premier 
collection of simulations and observational and reanalysis data 
for climate change research 

http://esgf.llnl.gov/mission.html 

Thanks to: 
 

Sandip Ingle 
(CCCR, IITM) 
 

Prashanth Dwarakanath 
(NSC, SMHI) 
 
Nikulin Grigory 
(SMHI) 

 

•  Archival, Management, Retrieval and Dissemination of  
   CORDEX South Asia and CMIP6 datasets 



http://www.cordex.org/ 



Source: DKRZ 











CORDEX South Asia (WAS-44) Datasets Published on  
Earth System Grid Federation (ESGF) 

Driving AOGCMs 

Downscaling  
RCMs 

Published:  
•  Control(1951-2005):7  RCP2.6(2006-2100):3  RCP4.5(2006-2100):7  RCP8.5(2006-2100):7 

Finished:  
•  Control(1951-2005):20  RCP2.6(2006-2100):3  RCP4.5(2006-2100):19  RCP8.5(2006-2100):17 

Updated:	  04/Jan/2016	  



CORDEX South Asia 1986-2005 Daily Probability Density Functions  
Surface Air Temperature Total Precipitation 



 
Historical Runs Driven 
with CMIP5 AOGCMS 

June-September  
Daily 75th Percentile  
2m Temperature Bias 
w.r.t APHRODITE 
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CMIP5 CORDEX RCMs Added Value 

ICHEC- 
EC-EARTH RCA4 RCA4 

MPI- 
ESM-LR REMO REMO 

RGM411 

RGM445 

LMDZ4 

CCLM4 

GFDL- 
ESM2M 

GFDL- 
ESM2M 

IPSL- 
CM5A-LR 

MPI- 
ESM-LR 

RGM411 

RGM445 

LMDZ4 

CCLM4 

APHRODITE 

Sanjay et al. under revision 

AV is positive where the 
RCM’s squared error is 
smaller than the driving 
AOGCM’s  squared error. 



 
Historical Runs Driven 
with CMIP5 AOGCMS 

June-September  
Daily 75th Percentile  
Precipitation Bias 
w.r.t APHRODITE 

1986-2005 
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CORDEX RCP4.5 Projected Changes relative to 1976-2005 
averaged over land grid points in South Asia (60oE-100oE,5oN-35oN)  



Laboratoire de Météorologie Dynamique, France, 
Global Climate Model (LMDZ4) having high-
resolution telescopic zooming (horizontal grid size 
~35 km) over South-Asia 





Thanks for your attention 
Email: sanjay@tropmet.res.in 

Thank You 
 

•   ICTP 

•   CCCR, IITM 


