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What is downscaling?

◼Purpose

◼To project future climate on regional and local scales

◼Two types

◼Dynamical downscaling: Based on numerical simulations

◼Statistical downscaling: Based on statistical knowledge 2
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Regional Climate Model (RCM)

◼Similar to numerical prediction model for weather 

forecast

◼But for regional- and local-scale climate (not 

weather)
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Present-day climate Future climate (e.g., the end of 21C)



Experimental design

Integration period: 20 years

Sep 2076 – Aug 2096

(1-year time slice: 

Sep – next Aug)

Scenario: RCP8.5

SST: Change + Trend + Variability

Ensemble of boundary conditions (4 members)

Future climate

Present climate

5-km mesh
20-km mesh

(AGCM20)

2-km mesh

(convection 

permitting)

Numerical Model: 

NonHydrostatic Regional Climate Model (NHRCM; Sasaki et al. 2008), 
based on Japan Meteorological Agency NonHydrostatic Model (JMA-NHM; Saito et al. 2006)
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Integration period： 20 years

Sep 1980 – Aug 2000

(1-year time slice: 

Sep – next Aug)



Downscaling methods

◼Scenario in terms of greenhouse gases
◼Shared Socioeconomic Pathways (SSP)

◼Representative Concentration Pathways (RCP)

◼Time sliced
◼e.g., Around the end of this century: 2080-2100

◼Using high-speed supercomputer
◼e.g., Earth Simulator
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Earth Simulator

Time slicedIPCC (2013)

RCP8.5

RCP2.6



Dynamical downscaling over Southeast 
Asian countries

◼High-resolution RCM simulations have been performed for CORDEX-SEA 

using RCM called NHRCM

5-km mesh NHRCM 2-km mesh NHRCM

Schedules for invited researches Model domains
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An example: Projections of future changes in 

extreme precipitation over Malaysia

◼ Overall, all indices are projected to 
increase

◼ There are some hotspots

◼ Eastern Malaysia (Southern Sarawak) 

◼ East coast of Peninsula Malaysia

Future changes in extreme 

rainfall indices

(a) SDII

(b) CDD

(c) RX1day

(d) R20mm

(e) R95pTOT

(f) R99pTOT

Ngai et al. (2020)
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Data for Malaysia

◼Present climate: 1980-2000

◼Future climate: 2080-2100 (RCP8.5 scenario)

◼5km –mesh: The whole area of Malaysia

◼2km-mesh: Peninsula Malaysia

◼2km-mesh: East Malaysia 

◼If you are interested in these datasets, just contact 
me: amurata at mri-jma.go.jp
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Summary

◼Overview of dynamical downscaling

◼Research program: SENTAN

◼Dynamical downscaling for their countries using a non-

hydrostatic RCM, called NHRCM, has been conducted

◼High-speed computer system, called the Earth Simulator, 

can be used

10

https://www.jamstec.go.jp/sentan/eng/


