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Regional Climate Information for Application Studies
CORDEX South Asia

The CORDEX vision is to advance and coordinate the

science and application of regional climate downscaling

through global partnerships.
https://cordex.org/domains/region-6-south-asia-2/

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
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1 | 6: South Asia (WAS): https://cordex.org/domains/region-6-south-asia-2/
Details on registerad RCMs at hitps://github.com/IS-ENES-Data/cordex/blol/master/[CORDEX_register.xlsx (varsion 10 Nov 2020); se= also hrp:/
1) ESGF information updated as of 23 Nov 2020
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MPI-ESM-LR_rlilpl

CORDEX simulations are stored in a distributed archive
(the Earth System Grid Federation, ESGF) after standardization &

curation: https://cordex.org/data-access/regional-climate-change-simulations-for-cordex-domains/
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Institution  Contact Info. Access (1)
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)
)
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Climate Data Store (CDS)
CORDEX data subset

« The CDS subset of CORDEX data

is an effort done by Copernicus to
consolidate a World-wide CORDEX
dataset, and has also contributed
to the IPCC-AR6 WEI activities

https://cds.climate.copernicus.eu/cdsappit!/dat

aset/projections-cordex-domains-single-

levels?tab=overview
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Highlights

CORDEX experiment design for dynamical downscaling of CMIP6

« Experiment protocol for RCMs to downscale a subset of climate scenarios from the
CMIP6 ensemble of projections generated in ScenarioMIP, and to make these
downscaled regional scenarios publicly available
( https://cordex.org/wp-content/uploads/2021/05/CORDEX-CMIP6_exp_design_RCM.pdf )

* invites you to comment on the CORDEX-CMIP6 Variable List, see webpage:

https://cordex.org/2021/09/30/we-invite-you-to-comment-on-the-cordex-cmipb6-variable-list/

The future scientific challenges for CORDEX

« Developed a White Paper with the purpose to point out scientific challenges in
regional climate modelling for better informed decision making process in regions

and setting the basis for the CORDEX science plan
( https://cordex.org/wp-content/uploads/2021/05/The-future-of-CORDEX-MAY-17-2021.pdf )

The Flagship Pilot Studies (FPSs)

« Established with the aim of improving the capability of the models in reproducing
regional climate features with a focus on extreme events with large socioeconomic
impacts and can for example handle intensive rain, droughts, floods and heatwaves

( https://cordex.org/experiment-quidelines/flagship-pilot-studies/ )
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CORDEX South Asia (WAS) Activities

Opportunities and Challenges for better assessment of regional climate change

* More than 40 research publications (2014 onwards) analysed the RCM outputs from the CORDEX

South Asia ensemble (see http://cccrtropmet.res.in/home/cordexsa pub.jsp )

Future global meteorological drought hot spots: A
study based on CORDEX Data (Spinoni et al., 2020)

Contrasting regional and global climate simulations
over South Asia (Rana et al., 2020)

Added value of CORDEX-SA experiments in simulating
monsoon precipitation over India (Choudhary etal.2018)

Understanding the cascade of GCM and downscaling
(dynamical versus statistical) uncertainties in
capturing the spatio-temporal variability of hydro-
climatic projections over India (Sharma et al., 2017)

Do dynamic regional models add value to the global
model projections of Indian monsoon? (Singh etal, 2017)

Climatic uncertainty in RCMs is far larger than

observations over the Himalayan water towers
(Mishra 2015)

Reliability of regional and global climate models to
simulate precipitation extremes over India
(Mishra et al., 2014)

AV JJAS mean precip (Fig. 2,
Choudhary et al., 2018)

Grid cells (in red) where models show bias (+10%) for 1
day precip maxima at 25 year return period and (d)
models and the area (%) (Fig. 9, Mishra et al. 2014)

ISMR (Fig. 16, Singh et al., 2017)

Ensemble mean JJAS 1951-2007
(Fig. 4, Mishra 2015)
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Large-scale environments supportive for severe thunderstorms are projected
to increase over eastern India and Bangladesh during the warm season months
in the RCP2.6 and RCP8.5 scenarios during the 21st century

- ICTP-RegCM CORDEX-CORE WAS-22 simulations

Projected Change in Seasonal Mean
number of Severe Days

Seasonal Mean number of Severe Days Hist 1995-2014 Mid-future (2041-2060)

Far-future (2080-2099)

Mid-future (2041-2060)

Far-future (2080-2099)

Severe potential is measured in terms of Convective Available
Potential Energy (CAPE) and vertical wind-shear

Source: Glazer et al. (2021, Climate Dynamics,
https://doi.org/10.1007/s00382-020-05439-4 )
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CORDEX South Asia (WAS) Activities

Assessments of regional climate change

« Unravelling Climate Change in the Hindu Kush
Himalaya: Rapid Warming in the Mountains and
Increasing Extremes (Krishnan et al., 2019)

CORDEX South Asia RCM ensemble mean climate

° CORDEX SouTh AS|0 fu"'ur\e proJeC'hons of change in HKH region (Fig. 3.13, Krishnan et al., 2019)
regional climate change over India
(In Krishnan et al., 2020)

Fig. 2.7, Krishnan et al., (2020) Fig. 2.8, Krishnan et al., (2020)



CORDEX South Asia (WAS) Activities

Development of regional capacity for assessment of regional climate change

(ICIMOD, UKMO, WCRP & CORDEX-IPO)




Number of days per year with daily maximum temperature > 35°C

in AR6 selected Asia regions

* The uncertainty in the
assessment of changes in
Climatic-impact drivers (CIDs)
due to climate models, time,
scenarios and regional
downscaling are illustrated in
figures by comparing the
CMIP5, CMIP6 and CORDEX
ensembles for global warming
levels (6GWLs) 1.5°C, 2°C & 4°C

Adapted from IPCC AR6 WGI:
Figure 12.SM.1: Regional projections for the
number of days per year with maximum

temperature exceeding 35°C.....

(Ranasinghe, et al. 2021;
https://www.ipcc.ch/report/ar6/wgl/downloads/re
port/IPCC AR6 WGI Chapter 12.pdf )
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CORDEX Sasia
Bias Adj TX35
Change (days)
Warming 2°C

CORDEX Sasia
Bias Adj TX35
Change (days)
Warming 3°C

https://interactive-atlas.ipcc.ch/

ranti on climste change

Climate Change 2021
The Physical Science Basis

Summary fot Policymakers
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Convection-Permitting Third Pole (CPTP)

CORDEX-FPS: High resolution climate modeling with a focus on
mesoscale convective systems and associated precipitation
over the Third Pole region

CCCR-ITITM is a modeling partner in this five year (2020-2024) International
CORDEX Flagship Pilot Study (FPS) project

« This FPS aims to better understand the regional characteristics of water cycle and its
variabilities and changes over the TP and adjoining regions using a set of coordinated high
resolution regional climate downscaling experiments carried out by international participants
with a focus on convection-permitting simulations (2-5 km) using different models or model

setups.

CORDEX-FPS: CPTP project webpage:
http://rcqg.gvc.qu.se/cordex fps cptp/
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CPTP MCS Case Study results presented in the
poster session of the Fifth Convection-Permitting Modeling Workshop 2021 (CPM2021):

https://www.pco-prime.com/tougou2021 ws/poster/A3-26 Andreas Prein.html

The main findings are:

« Performance differences between modeling systems are larger
than differences between the WRF physics ensemble members

« Most CPMs largely improve the probability density function of

6-hourly precipitation from ERAS

e Large observational uncertainties complicate the evaluation of
convection-permitting models in the TP region
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Thanks for your attention

sanjay@tropmet.res.in

Thank You

- Training organisers ICIMOD,

- UKMO, WCRP/CORDEX, SMHI, BUET & ITTM
* Director IITM

* CORDEX South Asia Team Members
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