The Asian-Australian Monsoon affect more than one half
od the world population.

Monsoon prediction remains a major challenge for the
scientific community for the 21st centuary

Panel:

Cobin Fu, Harry Hendon (Co- Chair), In-Sik Kang, Jay
McCreary, Holger Meinke, Gary Meyers, Rajeevan,
Takehiko Satomura, Andrews Schiller, Julia Slingo, Ken
Sperber, Bin Wang (Co-Chair), Peter Webster



Key questions AAMP is addressing
-=-Defining AAMP activity

What are the critical processes causing monsoon Intraseasonal
Variability? What are the major challenges to modeling and predict
MJO and monsoon ISV? To what extend the monsoon ISV is
predictable?

What is the current state of knowledge and predictive skill of AAM
IAV? How predictable is the IAV and how to advance monsoon
seasonal predictions?

Does AAM system have a coherent structure of interdecadal
variation? How does the decadal variability couple to ocean?

How will AA-M system change in a global warming environment?
What are sub-seasonal to interannual factors that influence extreme
events? What is the sensitivity of the monsoon to external and
anthropogenic climate forcing?

What are the structure and dynamics of the annual cycle of the
coupled atmosphere-ocean-land system? What are the major
weaknesses of the climate models in simulation of the annual
cycle?Do models getting diurnal cycle right will improve the
modeling of the annual cycle and low-frequency variability?



1. ISV and Predictability

What are the critical processes causing monsoon
Intraseasonal Variability? What are the major challenges to
modeling and predict MJO and monsoon ISV? To what extend the
monsoon ISV is predictable?

o The panel promoted THORPEX/WCRP/ICTP Workshop

Organisation and Maintenance of Tropical Convection and
the Madden Julian Oscillation.
o The panel has asked CLIVAR SSG endorsement on Sieg Shubert’s

proposal on an coordinated experiment on high resolution
climate model simulation of hurricane/Typhoon activity.

o The panel is also encouraging study of strateclgies, such as slow
manifold approach, for improving dynamical model's capacity of
MJO prediction.



Air-Sea Coupling Extends the Predictability
of Monsoon Intraseasonal Oscillation

The signal and error for all selected ISO events over [10S—30N, 60E-160E]
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2. IAV and predictability

What give rise to the leading modes of
interannual variability? What is the current state

of knowledge and predictive skill of AAM IAV?
How predictable is the IAV and how to advance

monsoon seasonal predictions?

» the panel is promoting Asian-Pacific Economic
Cooperation Climate Center (APCC) Climate
Prediction and its Societal Application
(CHiPAS) project.



Current CIIPAS/APCC MME Hindcast Experimen
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Multi-Model Ensemble Historical Prediction (1981-2001) Faithfully Replicate
the 3
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3. IDV and Coupling to Ocean

Does AAM system have a coherent
structure of interdecadal variation? How does
the decadal variability couple to ocean?

» Organized Jointly with WCRP China Committee
Decadal-to-Centennial Variability of East Asian

monsoon workshp, July 7-9 2006, Qingdao,
China.

» Analysis of long-term past changes
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The increasing trend in Seoul JJAS precipitation reflect a trend in large scale
East Asian monsoon rain belt, which appears to be related to strong trends in
northern Indian ocean SST. The pattern correlation with reference to Seoul
JJAS precipitation was calculated using NCEP PREC/L land and island rain

gage data.



4. Chamte Changes

How will AA-M system change in a global
warming environment? What are sub-seasonal to
interannual factors that influence extreme events?
What is the sensitivity of the monsoon to external
and anthropogenic climate forcing?

Diagnostic studies focusing on the observed long-
term changes of the monsoon precipitation and
circulation in the past and

Diagnosis of IPCC AR4 model projection for future
change of AA-monsoon. In particular, how will the
leading modes of AAM system change and Monsoon-
ENSO relationship changes?

Need coordinated effort to look at specific issues
though some of our colleagues are involved in the
climate change projections for the AAM region.
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5. Modeling of AAM

What are the structure and dynamics of the
annual cycle of the coupled atmosphere-ocean-land
em? What are the major weaknesses of the
climate models in simulation of the annual cycle? Do
models getting diurnal cycle right will improve the

modeling of the annual cycle and low-frequency
variability?

Endorsed the approach identified at the 1st pan--
WCRP Monsoon odeIIin% Workshop (Irvine
California, 15-17 June 2005) for key studies of the
diurnal cycle over both lana and ocean. Develops
monsoon metrics

Su J7aort the Model systematic Error Workshop, Feb
2007/ by focusing on AAM region.

Designed a Monsoon Metrics for validation of the
model (in collaboration with WGSIP)



iflanle, and quantitztive

measuras of essential cnaracteristics of
diurnal, intraseasonal, annual cycle, z2nd
interannual varizaoility.

o Evaluating potn rnodels sirnulation and
ninccast seills

o Application to assessing DEMETER and
CliPAS MME nin dcas sidll in terrns of
lzaiding modes of variapility




Collaborated Activities

CLIVAR/WGSIP: Develop Monsoon Metrics and

Pan-WCRP Monsoon/ GEWEX: Assessed systematic errors of
CGCMs in Diurnal cycle and MJO, Systematic error workshop
San Francisco Feb 12-16, 2007

THORPEX/WCRP workshop on Tropical Convection/MJO, Trieste
March 2006.

CLIVAR/IOP: MJO (MISMO and IOD studies

MAHASRI: Supported Endorsement, Planned collaboration in
regional modeling of coupled atmosphere-land-ocean system
and regional season prediction (proposal)

MAIRS/START: Training workshop, Februaru 2007, Honolulu
(proposal)

CLIVAR/POP: MJO-ENSO, Monsoon-ENSO Interaction (Proposal)
APCC/CIiPAS MME development

WI\%)66Monsoon Panel: WMONEX 25+, Kuala Lumpur, April

IPCC AR4: Climate change assessments



Activity in Planning

Coordinate Asian Monsoon Year 2008 (AMY’'08)
Promote and Coordinate AMY'08 with “

Plan a joint workshop on dynamical prediction of
MJO/MISO with US CliVAR Sub-seasonal WG.
(Simmer 20077?)

Organize special sessions for IPCC AR4 assessment
of AAM changes.

Coordinate regional monsoon climate modeling
with MAHASRI, APCC regional prediction, EA
GCM modeling group, Regional Climate Modeling
groups, START/MAIRS, .....

NASA/GMAOQ Proposal: Typhoon, MJO modeling



Asian Monsoon Year in 2008--AMY08

Coordination of A-O-L
Interaction study
China- AIPO
India- CTCZ

MAHASRI
CEOP/Tibet
AAMP/CLIVAR--

MAHASRI and related Japanese Projects (JEPP)
| JEPP: Tibet

| JEPP: Indochina
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New Opportunities
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Explicit representation of
convective organization, scale
! interaction and convectively-

coupled waves is now possible
with major increases in
computational power

New observations,
especially satellite borne
(e.g. A-Train) and surface

remote sensing (e.g.
ARM), are providing new
insights into multi-scale

cloud structures.
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The A-Train




Collaboration with
GEWEX/MAHASRI

* st pan--WCRP Monsoon Modelling
Workshop for key studies of the diurnal cycle
over both land and ocean.

» Seek to organise a study of monsoon onset and
monsoon ISO of SEASM.

» Develop Multi-model ensemble Regional
Climate Prediction (Downscaling System) In
collaboration with APCC.

» Develop land surface data nase for hindcast



Diurnal cycle viages ( .'an and Slingo /OOI)
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IPCC AR4 Models: Spectrum of the eastward wavenumber 1-6
component of equatorial precipitation (5N-5S) at 85E
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*MJO variance does not come from pronounced spectral peak but

from over reddened spectrum: too strong persistence of equatorial
precinitation (13/14)



THORPEX/WCRP Workshop report

Interactions between space and time scales of tropical convection
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Physical Basis for Monsoon Prediction:

State-of-the-art AGCMs, when forced by
observed SST, are unable to simulate Asian-
Pacific summer monsoon rainfall (Fig. a).

The models tend to yield positive SST-rainfall
correlations in the summer monsoon region (Fig.
¢) that are at odds with observation (Fig.b).

Treating monsoon as a slave to prescribed
SST results in the models’ failure, which suggests
inadequacy of the tier-2 climate prediction system

. 5-AGCM ensemble hindcast skill
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Current status of seasonal prediction of precipitation:

a) CIliPAS c) CIiPAS

b) DEMETER
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Land-atmosphere coupling strength (JJA), averaged across AGCMs
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http://www.tonyandkitty.com/gallery/album01/Diamond_Head?full=1

Climate Prediction and Its
Application to Society (CIliPAS)

In Support of APCC

Mission: CIiPAS project supports the Asia-Pacific Economic
Cooperation (APEC) Climate Center (APCC), which serve as a hub of
regional climate research and prediction and provide core facility to fulfill

WCRP vision.--%) s

——

Objective: CliPAS : esiablishing well-validated multi-model
ensemble (MMEIE) predic_:tin systems for climate prediction and
developing economic and societal applications.

Participating Institutions frqr_r_ﬂJ_S’_,_ﬂfKoreq and Japan: NCEP,
GFDL, NASA/GMAO, COLA, FSU, UH/IPRC/ICCS, SNU, FRCGC,
APCC. | -



MAHASRI

OBJECTIVE:

1=

[0 estaplisn nydro-rrizteoroloc JJ(”rJ] precl] diction systern, particularly

LD to seasonal tirne-scale, througn petter J“HJ’JFIH(“
understanding of Asian rmonsoon variaoility”.

i‘ay Issues

Atrnospriere-ocear-land interactions in the Asian monsoor
\/JE:‘”]

U2

Scale-interactions armong diurnal, synootic, intraseasonal and
seasorial varianility of Asian rmonsoor
Effect of various-scale orograpny on rmonsoorn rainfall

Interactions of surface and ooundary lzyer processes with
cornvective cloud systerr



o Irnproving the observational understanding of the
representative rmorsoor procaesses witn tne airm to
imorove rainfall forecasts and applications o
clirnate, water resourceas and agriculture,

o Study rnonsoorn energy oudget and water cycle o
assess the contripution of the coupled  land-
afrnospnere-ocearn regional ronsoon systern,

e Assess trie syl of current atrnospreric  and
coupled systern  models in sirulating  and
forecasting monsoon rainfall and ennance tne
capapilities of ooperational IMD/NCMPWE systerr
to orovide realistic estirmate of surface water
pucget,

o Assimilation of water related  variables  n
dynarnical forecast models on snort and rnadiurn-
rarge scales,




A Proposed APCC and CLIVAR Project to Conduct
High Resolution Climate Model Simulations of Recent Hurricane and
Typhoon Activity: The Impact of SSTsand the Madden Julian
Ostillation
Sieg Schubert

e Description: A coordinated international project to carry out and
analyze high-resolution simulations of tropical storm activity with a
number of state-of-the-art global clirmate models

e [ssues to be addressed: the mechanisms by which SST's control
tropical storm activity on inter-annual and longer tirme scales, the
modulation of that activity by the [VIadden Julian Oscillation on sub-
seagonal tirme scales, and the sengitivity to model physics and
resolution

e Approuch: case studies of selected years with highly unusual tropical
storm activity, including model rung with specified SST, an anormaly
mized layer ocean, and fully coupled models

dLELE.S : EL8 —oil
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e FOCUS On extrerm 1S0Ns/events

— nign resolution is expensive - limits aoility to
cdo long runs

— these tend to nave major societal irmpact
— rrucn interast in cornrrunity
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o Cornrnunity involvernent (rulti-rnodele:
analysis)

— runs witn different mocdels rnacde zit norne
Insttutions
= spreads computational ourden
= Iricrezses trie enserriole size

= zllows assessing mocdel dependerncy/errors/resolution



Bxpected Outcommes
Irmproved understanding of the pnysical
rmecnanisms controlling rmajor cnangeas in
tropical storrn zactivity on supseasorial,
seasonal and longer tirme scales (role of

SST, role of MJO/ISO)

o An assessrert of tne anility of current
clirnate rmodels, wnen run at nigr
rasolution, to sirnulate nurricaneas znd
(“'m:-mgﬁs ]m hurr]canﬁ af"r]v]'r\/ ]rwlurl]ng 2lr)
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Zonal Wind
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Figure 12.13. Distributions of the linear regression coefficients vs. the south Asian monsoon
rainfall index of (a) zonal wind along the equatorial zonal plane (contour interval: 0.5 m s_l)
and (b) zonal wind stress (contour interval: 0.025 dynes (:m_z). The amplitude of the pattern
corresponds to a rainfall anomaly of 2mm d~'. Results are based on output from the COLA
atmospheric GCM.

From Kirtman and Shukla (2000).



(a,) Trend to moise ratios
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Indices of extreme events

we= highest 1-day rainfall m— exlremely wet days
me= total rainfall falling in extremely wet days
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Recent strengthening of ENSO-Northeast Monsoon relationship
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Metricsfor Interannual variability (IAV) of AAM.

2-D maps of seasonal mean anomalies of Pr, OLR, SST, Ts, 850 hPa zonal
wind or the leading modes of these fields.

Objective measure: Spatial averaged SD, Anomaly Pattern Correlation
Coefficients (PCC), RMSE; Taylor diagram

Precipitation indices:
ISM, WNP, AUS, EA (regional mean precipitation)
All Indian Summer Rainfall (Pathasarathy and Carpenter, 1992)

Circulation indices:

Westerly vertical shear: u850 (0-20N, 40-110E) minus u200
(0-20N, 40-110E) ISM: Southerly vertical shear index
(Goswami et al. 1999); Westerly meridional shear index
(Wang et al. 2001); Cross-equatoria flowindex (Joseph
2005)

WNPM: Westerly meridional shear index u850 (5-15N, 100-

130E) minus u850 20-30N,110-140E) (Wang and Fan 1999)

EASM: Westerly meridional shear at 200 hPa: Lau et al. (2001)

AUSM: Zonal wind u850 (10S-0, 120E-150E) (Webster 1983
and McRride 1087)
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Ocsgm Ir) morlulrlrmg tne ISY of the
Inician surnrmer rmonsoon arid its

representation in models

* Plan ajoint IOP/AANMP science rneeting

on understanding tne ocezan’s role in

MJO/MISO, pernaps ore year after

MISMO and CIFENE procass studies
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AA Monsoons are given due importance in
[PCC Fourtn Assessment Feport urnicler
Dreparation.

In Worrding Group 1 Peport on Prysicel
Basis, AA Monsoons are adequately
covered in observed change, ?Iooa)l |
projections as well as regional projections.
urnar is involved as one of the Lead
AUtnors in tne cnapter on Regional
Projections.

GCOS organized 2 worisnop at [TV to
anzlyze opserved cnanges In extreme
precipitation and ternperature over SoUt

|l Clarrtera| N\ e~z



o ENSO-rnonsoorn relation
Wriait roles doeas El Nino play in TBO?
Does A-AM play a role in ENSO prediction? rlow?

- rlow variaole Is the ENSO-AANM relationsnip? Ancd
Wry?
o Interdecadal varizapility

What are mazjor rmoces of AAM interdecacal
variapility and whnat roles does ocean play? ---This
also fits In major CLIVAR tnernes,
o Glopal teleconnection

rlow do variapility of AA, African, and Arnericar)

rmonsoons related to eacn otner?

Do AAM variaipility contripute to rnidlatitude

clirnaite prediction?



