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Regional Climate Information for Application Studies
CORDEX South Asia
https://cordex.org/

CCCR is leading
CORDEX (Coordinated

Regional Climate
Downscaling Experiment)

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

More information for CORDEX South Asia data access from CCCR-IITM Climate Data Portal and
ESGF datanode are provided at: http://cccr.tropmet.res.in/home/cordexsa_datasets.jsp

Coordinated Regional Climate Downscaling Experiment (CORDEX):
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
ESGF Data Node @ CCCR-IITM

• Archival, Management, Dissemination of CORDEX South Asia data
http://cccr.tropmet.res.in/home/esgf_node.jsp
• 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);
• SMHI-RCA4 :
Hist (10); RCP8.5 (10);
• CSC-REMO2009: Hist (1);
RCP8.5 (1);

RCP4.5 (6)
RCP4.5 (10); RCP2.6 (5)
RCP4.5 (1); RCP2.6 (1)

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

• 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

https://cordex.org/experiment-guidelines/cordex-core/cordex-core-simulations/

Unravelling Climate Change in the Hindu Kush
Himalaya: Rapid Warming in the Mountains and
For the first time the projected changes in
Increasing Extremes
near-surface air temperature and
Krishnan R., A. B. Shrestha, G. Ren,
R. Rajbhandari, S. Saeed, J. Sanjay,
Md. A. Syed, R. Vellore, Y. Xu,
Q. You, Y. Ren (2019)

In: Wester P., Mishra A., Mukherji A., Shrestha A.
(eds) The Hindu Kush Himalaya Assessment.
Springer, Cham, 2019, pp. 57-97,
DOI: https://doi.org/10.1007/978-3-319-92288-1_3.

Key Findings
• In the future, even if global warming is kept to 1.5 °C, warming in the Hindu
Kush Himalaya (HKH) region will likely be at least 0.3 °C higher, and in the
northwest Himalaya and Karakoram at least 0.7 °C higher.
• For the past five to six decades, the HKH have shown a rising trend of
extreme warm events; a falling trend of extreme cold events; and a rising
trend in extreme values and frequencies of temperature-based indices (both
minimum and maximum).
• The HKH is experiencing increasing variability in western disturbances and a
higher probability of snowfall in the Karakoram and western Himalaya,
changes that will likely contribute to increases in glacier mass in those areas.
• Consensus among models for the HKH region is weak—a result of the
region’s complex topography and the coarse resolution of global climate
models.

precipitation based on high resolution (0.5°)
dynamically downscaling of CMIP5 GCMs
using CORDEX RCMs were used

New book on Assessment of Climate Change
over the Indian Region
A Report of the
Ministry of Earth Sciences (MoES), Govt. of India

R. Krishnan, J. Sanjay, Chellappan Gnanaseelan, Milind Mujumdar,
Ashwini Kulkarni, Supriyo Chakraborty (Editors)
Source: Springer Nature 2020, https://doi.org/10.1007/978-981-15-4327-2

• A new open access book on Assessment of Climate Change over the
Indian Region has been published.
• The book discusses the influence of human-induced global climate
change over the Indian subcontinent and the regional monsoon, the
adjoining Indian Ocean and the Himalayas.
• The assessments presented in this book are based on peer-reviewed
scientific publications, published IPCC reports, analyses of long-term
observed climate records, paleoclimate reconstructions, reanalysis
datasets and climate model projections from the WCRP through their
CMIP and the CORDEX South Asia scientific projects.
Also available at: http://cccr.tropmet.res.in/home/docs/cccr/2020_Book_AssessmentOfClimateChangeOverT.pdf

Executive
Summary

• The mean temperature
rise over India by the
end of the 21st century
is projected to be in the
range of 2.4–4.4 °C
across GHG scenarios
relative to the average
temperature over 1976–
2005.

Source: Executive Summary, MoES Report 2020

• Since IPCC-AR5, the
RCP 8.5 has been
thought to be very
unlikely, while the
intermediate RCP 4.5
scenario seems to
provide more realistic
guidance at least in the
coming 2-3 decades.

CORDEX South Asia future projections of annual
average surface air temperature changes over India
Source: MoES Report 2020, Fig. 2.7, 2.8

Future projections of mean precipitation over India
Source: Chapter 3, MoES Report 2020

• With anticipated reductions in
aerosol emissions, future changes
in the monsoon precipitation are
expected to be prominently
constrained by the effects of
GHG warming.
• With the resultant increase in
temperature and atmospheric
moisture, climate models project a
considerable rise in the mean,
extremes and interannual
variability of monsoon
precipitation by the end of the
century

Future projections of climate over the Hindukush Himalayas (HKH)
• The HKH underwent rapid warming at a rate of about 0.2°C per decade during the
last 6–7 decades (High confidence).
• Higher elevations of the Tibetan Plateau (> 4 km) experienced even stronger warming
in a phenomenon alluded to as Elevation Dependent Warming (High confidence).
• With continued global warming, the temperature in the HKH is projected to rise
substantially during the 21st century.
Source: MoES Report 2020, Fig. 11.3

• The HKH experienced a significant decline in
snowfall and glacial area in the last 4–5
decades (Medium confidence).
• With continuing warming, climate models
project a continuing decline in snowfall over
the HKH during the 21st century, but with
wide inter-model spread.
• In contrast, parts of the Karakoram Himalayas
have experienced increase in wintertime frozen
precipitation in the recent decades, in
association with enhanced amplitude variations
of Western Disturbances.

https://cordex.org/data-access/cordex-data-on-esgf/

Training sessions will be accessing these
CORDEX South Asia domain (WAS-44)
data available on ESGF CORDEX archive

Example of CORDEX South Asia Domain (WAS-44) data search

https://esgf-data.dkrz.de/search/cordex-dkrz/

IITM-RegCM4
RCM outputs
published on ESGF
by Sandip Ingle

CCCR-IITM ESGF Data Extraction Tool will be used to subset and select the
CORDEX data over your region, and download the extracted data on your computer

Web interface based on Python
developed by R. Mahesh

Example for selecting a dataset from ESGF CORDEX South Asia data archive
1. Select Domain: WAS-44
Institute: SMHI
RCM Model: RCA4
Driving Model: CNRM-CERFACS-CNRM-CM5
Experiment: historical
Variable: tas
Time Frequency: day
2. Click “Search”

3. Confirm selected Search Constraints
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Example for subsetting the selected dataset over Kathmandu region
and downloading from ESGF CORDEX South Asia data archive
1.
2.
3.
4.

Input Longitude & Latitude coordinates: 85.0°E-86.5°E; 27.0°N-28.5°N
Click “subset” & confirm the selected region on map
Click “Export Data”
Please wait for the data file to be processed & right click on the file name to download
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Example for selecting a dataset from ESGF CORDEX South Asia data archive
1. Select Domain: WAS-44
Institute: IITM
RCM Model: RegCM4-4
Driving Model: CCCma-CanESM2
Experiment: rcp85
Variable: pr
Time Frequency: day
2. Click “Search”

3. Confirm selected Search Constraints
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4. Select Time Periods

Example for subsetting the selected dataset over Kathmandu region
and downloading from ESGF CORDEX South Asia data archive
1.
2.
3.
4.

Input Longitude & Latitude coordinates: 85.0°E-86.5°E; 27.0°N-28.5°N
Click “subset” & confirm the selected region on map
Click “Export Data”
Please wait for the data file to be processed & right click on the file name to download
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Extracted Data Format: NetCDF
More details in CORDEX Archive specification
document on webpage:
https://cordex.org/experimentguidelines/experiment-protocol-rcms/

Data Summary using
Climate Data Operators (CDO)
CORDEX
 NewDelhi
 SMHI
 pr [CNRM-CM5]
• HIST
• RCP4.5
• RCP8.5

Extract data from other
capital cities
Location of the
3x3 grids for the
analysis for capital
cites given here
Please use these
lat lon to extract
data from your
capital cities

Exercise: Using the ESGF Data Extraction Tool select each of the 16 CORDEX
South Asia RCM simulations, subset over your region, and download:
Daily Variables:
• tas (surface air temperature)
• pr (precipitation rate)
RCM Ensemble Members:
• IITM-RegCM4 (6)
• SMHI-RCA4 (10)
Experiments & Time Periods:
• Historical (1951 to 2005)
• RCP4.5 Scenario (2006 to 2099)
• RCP8.5 Scenario (2006 to 2099)

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

Thank You
• ICIMOD-ARRCC-CORDEX Training Organisers
• Director IITM

