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Outline
• Backgrounds	and	motivation
– Updates	of	understanding	of	Asian	summer	monsoon	
predictability

– Science	questions
– Linkage	to	other	projects
– Previous	multi-model	evaluation	studies

• Research	plan
– Evaluation	of	the	seasonal	prediction	of	Asian	
monsoon	(up	to	7	months.)	using	CHFP.

– Identification	of	key	predictable	variability	and	multi-
model	evaluation/comparison	of	representation	of	
these	variability
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Backgrounds	and	motivation	(1)
• Better	understanding	of	Asian	monsoon	dynamics
– ENSO	influence	
– Indian	Ocean	influence	(IPOC	mode,	Xie et	al.	2009)
– Indian	Ocean	Dipole	(Saji et	al.	1999,	Webster	et	al.	1999)
– Predictable	modes

• Improved	technology	(model,	initialization)
– Numerous	models	present	extended	predictive	skill	for	the	
WNP	summer	monsoon.	

– While,	the	ensemble	technique	still	need	to	be	improved	
to	draw	full	benefits	of	ensemble	predictions.	

3



Linkage	to	other	projects
• AsiaPEX,	GEWEX	Regional	Hydrological	Project	
in	Asia,	will	start	in	2020	(not	officially	
endorsed	by	GEWEX	SC	yet).	The	project	will	
focus	on	subseasonal-to-decadal	predictions	
(as	one	of	research	foci)	in	line	with	the	
WCRP/GEWEX	strategy.

• S2S	
provides	hindcast and	quasi-realtime forecast	
data.	(11	operational	models)
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Understanding	
- Process
- Mechanism
- Predictability

Prediction
- Modelling
- Analysis

Observation
- Atmosphere
- Land
- Ocean

Collaborative	framework	in	Asian	monsoon	research
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AsiaPEX
WGSIP
WGCM/CMIP
(GMMIP)



GEWEX	Regional	activity	in	Asia	

Monsoon	Asia	Hydroclimatological Research	has	
continued	since	1995	under	GAME	and	MAHASRI
• GAME	(GEWEX	Asian	Monsoon	Experiment	1996-2005)
• MAHASRI	(2007-2016)
• AsiaPEX (2020-)

GEWEX	Imperatives
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Previous	studies	of	multi-model	intercomparison (1)
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Monsoon study as a part of SMIP (CLIVAR/WGSIP)



Previous	studies	of	multi-model	intercomparison (2)
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Previous	studies	of	multi-model	intercomparison (3)
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Rajeevan et al. 2012, Clim. Dyn.

Predictions of regional
precipitation seem to be
Improved from DEMETER 
to ENSEMBLES.

How about latest systems?



Science	questions
• What	are	key	variability	modes	for	the	seasonal	
ASM	prediction?

• To	what	extent	can	state-of-the	art	seasonal	
prediction	models	reproduce	and	predict	these	
modes?

• How	can	we	improve	further	current	systems	in	
terms	of	the	seasonal	ASM	prediction?
(Common	deficiency?)

• How	did	the	seasonal	prediction	systems	advance	
in	the	past?	(Periodic	evaluation	of	operational	
systems)
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Prediction	data
• CHFP	(Tompkins	et	al.	2017)

C3S,	ENSEMBLE,	DEMETER	etc.	can	be	used	if	needed.
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ENSEMBLES
(Weisheimer et	al.	2009)

DEMETER
(Palmer	et	al.	2004)

Possible	addition	
NMME
(Kirtman	et	al.	2014)

APCC?



Understanding	processes	and	predictability	
ENSO	delayed	influence	(Indo-western	Pacific	
Ocean	mode;	IPOC	mode)

12Kosaka et	al.	2013	PNAS



Predictable	precipitation	modes	of	ASM	(1)

13Wang	et	al.	2015	Clim.	Dyn.



Predictable	precipitation	modes	of	ASM	(2)
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Predictable	precipitation	modes	of	ASM	(3)
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Wang et al. 2015 Clim. Dyn.



Progress	on	the	WNP	monsoon	prediction

High	skills	of	the	western	North	Pacific	high	and	associated	wind	
circulation	were	observed	in	other	coupled	systems	(e.g., Kim	et	2012,	
MacLachlan et	al.	2015)
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Indian	rainfall

17Jain et al. 2018 Clim. Dyn.



Goal	and	next	step	?
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Deliver	statements	on	prediction	capability	of	state-of-
the-art	models	and	historical	progress	on	the	ASM	
seasonal	prediction	like	the	CMIP	model	assessment	by	
Sperber	et	al.	(2013).
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ASM	modes	SVD	(SST-precip,	JJA	1979-2014)
1st mode
(SFC:	45%)
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2nd mode
(SFC:	23%)

3rd mode
(SFC:	12%)

Precipitation SST


