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Outline

•CORDEX updates

•How can monsoons research be better 
communicated between the CORDEX community and 
other monsoons researchers?

•Possible recommendations from the Monsoon Panel 
to CORDEX in terms of experiment design?

•Are CORDEX models giving better monsoons 
representation than CMIP5?



South Asia 

The CORDEX vision is to advance and coordinate the science and application

regional climate downscaling through global partnerships

Goals:
O To better understand relevant regional/local climate phenomena, their variability and changes, through 
downscaling.
O To evaluate and improve regional climate downscaling models and techniques
O To produce coordinated sets of regional downscaled projections worldwide
O To foster communication and knowledge exchange with users of regional climate information

Coordinated Regional Downscaling Experiment



Update on CORDEX South Asia

10 September 2016



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





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

Driving AOGCMs

Downscaling 
RCMs

Published: 
• Control(1951-2005):8  RCP2.6(2006-2100):3  RCP4.5(2006-2100):8 RCP8.5(2006-2100):8

Updated: 20/Aug/2016

For details on ESGF Data access, please browse CCCR-IITM Climate Data Portal: 

http://cccr.tropmet.res.in/cordex/files/data_on_esgf.jsp

http://cccr.tropmet.res.in/cordex/files/data_on_esgf.jsp




•CORDEX Science Advisory Team 2nd Session: 25-27 February 2015 SMHI, 
Norrkoping, Sweden

•ICRC-CORDEX 2016 conference 17-20 May 2016, Stockholm, Sweden

•Endorsed Flagship Pilot Studies: Five FPS proposals, out of nine, were selected 
from the first round of submissions and announced at the last day of the ICRC-
CORDEX 2016 conference

•The 4th Workshop of the Southeast Asia Regional Climate Downscaling 
(SEACLID) / CORDEX Southeast Asia Project  - Hanoi, Vietnam, 24-25 Nov 2016

•Special Session on Regional  Climate Modelling at the upcoming UGM meeting 
Puerto Vallarta, Mexico, 30 October – 4 November 2016 
(http://www.ugm.org.mx/raugm/)

•The AGU meeting will be held 12-16 Dec 2016 in San Francisco, California, 
USA https://agu.confex.com/agu/fm16/preliminaryview.cgi/Session13074

Important events 2015-2016

http://www.ugm.org.mx/raugm/
https://agu.confex.com/agu/fm16/preliminaryview.cgi/Session13074


Coordinated Regional Downscaling Experiment   CORDEX

CORDEX SAT Meeting, 2nd Session

SMHI, Norrkoping, Sweden 

25-27 Feb 2015





Courtesy:  F. Giorgi



Courtesy:  F. Giorgi



Courtesy:  F. Giorgi



Courtesy:  F. Giorgi



Courtesy:W.Gutowski



Courtesy: W. Gutowski



Courtesy: 
W. Gutowski



Courtesy: 
W. Gutowski



Courtesy: W. Gutowski



Courtesy: W. Gutowski



Courtesy: Valerie Masson-Delmotte, Panmao-Zhai



Courtesy: Valerie Masson-Delmotte, Panmao-Zhai



Courtesy: Valerie Masson-Delmotte, Panmao-Zhai



Courtesy: Valerie Masson-Delmotte, Panmao-Zhai



Long-term climatology of total rainfall over India 
during (1 Jun - 30 Sep) summer monsoon season 
(http://www.tropmet.res.in)

Interannual variability of the 
Indian Summer Monsoon Rainfall



Increasing Trend of Extreme Rain Events 
over India in a Warming Environment 

Time series of count over Central India

Low and Moderate events

Heavy events (>100 mm)

Very Heavy events (>150 mm)Goswami et al. 
2006, Science

APHRODITE
1951 - 2007 

Spatial map of linear trend of JJAS 
rainfall (1951 – 2007) 





Count of heavy rain events over central India (R > 100 mm/day)

SPEI  index for droughts

JJAS rainfall averaged over Indian region



Time-series of year-wise count of heavy rain events (intensity > 100 mm/day) over Central India



Changes in Heavy & Moderate precipitation types to GHG & regional forcing

Central India:  74.5oE – 86.5oE,  16.5oN - 26.5oN

Period:1951-2000 

Frequency counts for both categories are relative to HISNAT



GLDAS IPSL LMDZ

P 2.63 1.81 2.97

ET 1.99 2.25 1.92

R 0.65 0.28 1.06

P-ET 0.64 -0.44 1.05

Water balance averaged over 
70°-90°E;10°-28°N

The water balance is highlighted

Annual mean water balance (mm d-1) components: (1979-2005)

GLDAS IPSL LMDZ

P

ET

R

Source: MVS. Ramarao, R. Krishnan 
J. Sanjay, TP. Sabin (2015):  ESD



Mean difference  maps (All-forcing  minus  Natural)  during 1951-2005

JJAS rainfall and 850 hPa winds



Trend map of simulated soil moisture 
HIST (1951-2005)

Trend map of simulated  Evapotranspiration
HIST (1951-2005)

Land-surface response 
to changes in monsoon 
Precipitation

Ramarao, Krishnan , Sanjay & Sabin 
(2015) - Earth System Dynamics



(HIST minus HISTNAT): 1951-2002

Crop fraction change (%) Tree fraction change (%)



Anthropogenic Aerosol Forcing @ TOA 

Atmospheric absorption  (TOA - SFC) 

Map of JJAS SST trend (1951-2005)



Important value additions from high-resolution 
modeling of monsoons

•Resolving  monsoon orographic precipitation over narrow mountain ranges like 
Western Ghats  and Arakan Yoma

•Interactive feedbacks between monsoon winds & precipitation (latent heating) are 
improved

•Improved resolution of  forcing  from  aerosols and  land-use and land-cover 

•Better representation of   surface water balance  and land-atmosphere feedbacks. 

•High resolution global AGCMs and  variable resolution global AGCMs with telescopic 
zooming are included in the CORDEX framework

•SST forcing in atmospheric GCM Superpose SST anomalies from coupled model
on the observed climatological SST. AGCM simulations with imposed SST are reported to
be more realistic in capturing the observed decadal variations of the Sahel monsoon rainfall as
compared to the CMIP5 coupled models (Roehrig et al. 2013). While errors due to lack of
coupling are mostly related to interannual variability, stand-alone AGCMs well reproduce
circulation and precipitation response to long-term climate change (He et al. 2014).



Thank  you 


