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• CCCR-IITM focus on the development of new climate modelling capabilities in India 
and South Asia to address issues concerning the science of climate change. 

 

• The latest version of the Earth System Model (IITM-ESMv2) developed at CCCR-IITM 
would be the first climate model from India contributing to the sixth phase of the 
Coupled Model Intercomparison Project (CMIP6) experiments for the 
Intergovernmental Panel for Climate Change (IPCC) sixth assessment report (AR6) to 
be released in 2021 

• Swapna, P., Krishnan, R., Sandeep, N., Prajeesh, A. G., Ayantika, D. C., Manmeet, S., et 
al. (2018). Long-term climate simulations using the IITM earth system model 
(IITMESMv2) with focus on the South Asian monsoon. Journal of Advances in Modeling 
Earth Systems, 10, 1127–1149. https://doi.org/10.1029/2017MS001262 

 

• CCCR-IITM has also generated an ensemble of high resolution (50 km) dynamically 

downscaled CMIP5 future projections of regional climate over South Asia and Indian 
monsoon.  

 

• CCCR-IITM leads the WCRP regional activity Coordinated Regional Climate Downscaling 
Experiment (CORDEX) over South Asia by coordinating the data archiving, 
management and dissemination activities  
 

• These CORDEX South Asia multi-model ensemble datasets are found useful for impact 
assessment studies and for quantifying uncertainties in the regional projections.  

 

 



The CORDEX vision is to advance and coordinate the science and application of  
regional climate downscaling through global partnerships 

CORDEX South Asia Co-ordination @ CCCR, IITM, Pune 

• Development of multi-model ensemble projections of high 
resolution (50km) regional climate change scenarios for South Asia 

• Generation of regional climate projections at CCCR-IITM 
• Downscaled 6 CMIP5 AOGCMs using ICTP RegCM4 regional climate 

model for historical period 1951-2005, and for two future scenarios 
(RCP4.5 and RCP8.5) for the period 2006-2099 

http://cccr.tropmet.res.in/home/cordexsa_datasets.jsp 
 

• Co-ordination with partner institutions for multi-model  
    ensemble projections – SMHI,  CSC, IAES, CSIRO, ICTP… 
 

• Development of an Earth System Grid Federation (ESGF) data node 
at CCCR-IITM for CORDEX South Asia 

• Archival, Management, Dissemination of CORDEX South Asia data 
 

• Published ~2 TB of IITM-RegCM4 outputs on CCCR-IITM ESGF data node 
after quality assurance as per CORDEX archival specifications. 

 

• Summary of  17 CORDEX South Asia datasets available on ESGF (~20 TB) 

• IITM-RegCM4:     Hist (6);      RCP8.5 (6);       RCP4.5 (6) 

• SMHI-RCA4 :        Hist (10);    RCP8.5 (10);     RCP4.5 (10);    RCP2.6 (5) 

• CSC-REMO2009: Hist (1);       RCP8.5 (1);       RCP4.5 (1);      RCP2.6 (1) 
 

• CCCR-IITM developing a global high resolution (27km) atmospheric 
version of the IITM Earth System Model 

 

 

Coordinated Regional Climate Downscaling Experiment (CORDEX): 

• CORDEX South Asia Point of Contact (PoC): 
    Dr. R. Krishnan, Executive Director, CCCR, IITM 
 

• CORDEX Science Advisory Team (SAT) member: 
Dr. J. Sanjay, Scientist, CCCR, IITM  

ESGF Data Node  @ CCCR-IITM 
http://cccr.tropmet.res.in/home/esgf_node.jsp 



http://cccr.tropmet.res.in/home/workshop/oct2012/
presentations/JKIM_JPL_CORDEXSA.pdf 

http://cccr.tropmet.res.in/home/workshop/oct2012/
presentations/CORDEX-South%20Asia-Ramirez.pdf 

http://cccr.tropmet.res.in/home/workshop/cordex2013/web/presentations.jsp  



http://cccr.tropmet.res.in/home/old_portals.jsp 

• CORDEX South Asia data (50km) is available on the   
    CCCR-IITM Climate Data Portal (non-ESGF): 

http://cccr.tropmet.res.in/home/ftp_data.jsp 

http://cccr.tropmet.res.in/home/docs/cordex/Table_CORDEX_Expts_all.doc 

Thanks to Grigory Nikulin,  
             Milind Mujumdar, Sandip Ingle 



http://wcrp.ipsl.jussieu.fr/cordex2013/posters/poster_presentations_all.pdf 

Signal-to-noise ratio  1979-2007 



http://cccr.tropmet.res.in/home/esgf_node.jsp 
 

Data Publishing & Maintenance: Sandip Ingle   

http://cccr.tropmet.res.in/home/esgf_node.jsp


The quality checked CORDEX-South Asia Data are published on 
the CCCR-IITM Earth System Grid Federation (ESGF) Data Node 

  
 
 
 
 
 
 
 

The ESGF maintains a global system 
 of federated data centers that  
 allow access to the largest archive 
 of climate data world-wide 

http://cccr.tropmet.res.in/home/cordexsa_datasets.jsp 



Web Design & Maintenance: R. Mahesh  

http://cccr.tropmet.res.in/home/data_cccrdx.jsp  

Tutorial 

http://cccr.tropmet.res.in/home/data_cccrdx.jsp


http://cccr.tropmet.res.in/home/data_cccrdx.jsp 

This is a trial version of a Web Interface based on python under development by 
CCCR-IITM for users to explore and remotely access subsets (some variables in a 
particular region for a particular time slice) of authorised datasets available on ESGF 
in the framework of CORDEX South Asia simulations, and download the selected subset 
in CSV, Text or NetCDF data formats.  



• The new information available from CORDEX South Asia are found 
useful for contributing to the Hindu Kush Himalayan Monitoring and 
Assessment Programme (HIMAP; http://www.icimod.org/himap) 



CORDEX South 

Asia RCM 

RCM 

Description 

Contributing 

CORDEX 

Modeling Center 

Driving CMIP5 GCM 

(https://verc.enes.org/da

ta/enes-model-

data/cmip5/resolution) 

Contributing  

CMIP5 Modeling Center 

  

IITM-RegCM4 

(six ensemble 

members) 

The Abdus Salam 

International 

Centre for 

Theoretical Physics 

(ICTP) Regional 

Cl imatic Model 

vers ion 4 

(RegCM4; Giorgi et 

al . 2012) 

Centre for Cl imate 

Change Research 

(CCCR), Indian Institute 

of Tropical Meteorology 

(I ITM), India 

CCCma-CanESM2 
Canadian Centre for Cl imate Modelling 

and Analysis (CCCma), Canada 

NOAA-GFDL-GFDL-ESM2M 

National Oceanic and Atmospheric 

Administration , Geophysical Fluid 

Dynamics Laboratory (GFDL), USA 

CNRM-CM5 
Centre National de Recherches 

Me´te´orologiques (CNRM), France 

MPI-ESM-MR 
Max Planck Institute for Meteorology 

(MPI-M), Germany 

IPSL-CM5A-LR 
Institut Pierre-Simon Laplace (IPSL), 

France  

CSIRO-Mk3.6 

Commonwealth Scientific and 

Industrial Research Organization 

(CSIRO), Australia 

SMHI-RCA4 

(six ensemble 

members) 

Rossby Centre 

regional 

atmospheric 

model version 4 

(RCA4; 

Samuelsson et al. 

2011) 

Rosssy Centre, Swedish 

Meteorological and 

Hydrological Institute 

(SMHI), Sweden 

ICHEC-EC-EARTH 
Iri sh Centre for High-End Computing 

(ICHEC), European Consortium (EC) 

MIROC-MIROC5 

Model  for Interdisciplinary Research 

On Cl imate (MIROC), Japan Agency for 

Marine-Earth Sci. & Tech., Japan 

NOAA-GFDL-GFDL-ESM2M NOAA, GFDL, USA 

CNRM-CM5 CNRM, France 

MPI-ESM-LR MPI-M, Germany 

IPSL-CM5A-MR IPSL, France 

MPI-CSC-

REMO2009 

(one member) 

MPI Regional 

model 2009 

(REMO; Teichmann 

et a l . 2013) 

Cl imate Service Center 

(CSC), Germany 
MPI-ESM-LR MPI-M, Germany 



Spatial Distribution of the Seasonal Mean Climatology 1976-2005 



Multi-model Statistics of the 
Seasonal Mean Climatology 
for 1976-2005 in the 3 hilly 
sub-regions within HKH 
 
CMIP5 AOGCMs 

CORDEX RCMs 
APHRODITE 

Northwest 
Himalaya & 
Karakoram 

Central 
Himalaya 

Southeast 
Himalaya & 
Tibetan 
Plateau 



Unravelling Climate Change in the Hindu Kush Himalaya 
 
• For the first time the Hindu Kush Himalayan (HKH) Monitoring and Assessment 

Programme (HIMAP) coordinated by ICIMOD (http://www.icimod.org/himap) used 
projected changes in near-surface air temperature and precipitation based on the 
WCRP regional activity CORDEX coordinated over South Asia by CCCR-IITM  

Seasonal ensemble mean climate change 

 in the HKH in the far future 

 ([2066–2095]–[1976–2005]) 
• In the long term (2066–2095), regional warming is 

projected to be 2.2–3.3 °C for RCP4.5 and 4.2–6.5 °C 

for RCP8.5  
 

• Increased warming during the winters is also projected 
 

• Monsoon precipitation is projected to increase by 4–

25% in the long term 
 

• Winter precipitation is projected to increase by 7–15% 

in the Karakoram, but to decline slightly in the Central 

Himalaya 

Krishnan, R., A. B. Shrestha, G. Ren, R. Rajbhandari, S. Saeed, J. Sanjay, 
Md. A. Syed, R. Vellore, Y. Xu, Q. You and Y. Ren 

(forthcoming) “Unravelling Climate Change in the Hindu Kush 
Himalaya: Rapid Warming in the Mountains and Increasing  
Extremes”, Chapter 3 in P. Wester, A. Mishra, A. Mukherji, A. 
B. Shrestha (eds) The Hindu Kush Himalaya Assessment – 
Mountains, Climate Change, Sustainability and People. 

SpringerNature, Dordrecht.P.  
(The final drafts of the chapters of the HKH Assessment are availab le at: 

hi-map.org/public_forum]) 





Indian annual mean anomalies (relative to 1976–2005) from CORDEX South Asia 
concentration-driven experiments 

http://cccr.tropmet.res.in/home/reports.jsp 



Web Design & Maintenance: R. Mahesh  

http://cccr.tropmet.res.in/home/data_projection.jsp 
 

http://cccr.tropmet.res.in/home/data_projection.jsp


http://cccr.tropmet.res.in/home/cordexsa_pub.jsp  

http://cccr.tropmet.res.in/home/cordexsa_pub.jsp
http://cccr.tropmet.res.in/home/cordexsa_pub.jsp
http://cccr.tropmet.res.in/home/cordexsa_pub.jsp


• The CCCR-IITM co-organised jointly with the ESSO-MoES, Divecha Center for Climate Change 
(DCCC), Indian Institute of Science, Bengaluru and the Monsoon Asia Integrated Research for 
Sustainability - Future Earth (MAIRS-FE) at DCCC, a 5 day ‘Science and Training Workshop on 
Climate Change over the High Mountains of Asia (HMA) and Annual Climate Change workshop of 
CCCR-IITM’ during 8-12 Oct 2018, at IITM, Pune 

 
 

• The overarching goals of this workshop was envisaged towards integrating the regional climate 
downscaling activities, facilitating cross-fertilization of scientific expertise and engaging the 
community of Asian scientists for further capacity building pertaining to the HMA. These goals 
would benefit the development of appropriate inputs for further exploitation of the science-
based climate information, with higher-level of confidence using model-based projections and 
knowledge of regional / local experts, by the Vulnerability, Impact and Adaptation (VIA) 
community 

 

• There were 48 Participants (8 International & 40 National) and 28 Scientific Experts which 
included 5 International and 23 National Faculties (including experts from IITM). The 
international Participants were from Nepal, Srilanka, Cambodia, Laos, Thailand and Spain. The 
international Experts/Faculty was from Nepal, Japan, South Africa, UK and USA. 



Centre for Climate Change Research (CCCR) 
Indian Institute of Tropical Meteorology (IITM), Pune 

Earth System Science Organization (ESSO) 
Ministry of Earth Sciences (MoES), Government of India 

Thanks for your attention 
 

Email: sanjay@tropmet.res.in 

http://cccr.tropmet.res.in  

mailto:sanjay@tropmet.res.in
http://cccr.tropmet.res.in/
http://cccr.tropmet.res.in/
http://cccr.tropmet.res.in/

