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MJO Task Force : Background

* Established in early 2010.

* Sponsor: WCRP-WWRP/THORPEX under their YOTC Project
* Follow on from the US CLIVAR MJO Working Group

* Website: www.ucar.edu/yotc/mjo.html

r
Duane Waliser (co-chair) Jet Propulsion Laboratory/Caltech

Matthew Wheeler {co-chair) Centre for Australian Weather and Climate Research

Ken Sperber Program for Climate Model Diagnostics and Intercomparison
Harry Hendon Centre for Australian Weather and Climate Research

Eric Maloney Colorado State University

Xiouhua Fu University of Hawaii

John Gottschalck National Centers for Environmental Prediction

Richard Neale National Center for Atmospheric Research

Chidong Zhang University of Miami

Daehyun Kim Lamont-Doherty Earth Observatory of Columbia University
Augustin Vintzileos National Centers for Environmental Prediction

Frederic Vitan European Centre for Medium-range Weather Forecasting
Dave Raymond New Mexico Institute of Mining & Technology

Masaki Satoh Frontier Research Center for Global Change

Hai Lin Environment Canada

Prince Xavier UK Met Office

Overall Goal: Facilitate improvements in the representation of the
MJO in weather and climate models in order increase the predictive
skill of the MJO and related weather and climate phenomena.




Motivation |

e The MJO is the dominant form

e The MJO impacts a wide range

e Our weather & climate models
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e Great benefit could be derived
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Figures: Maloney, PMEL/TAO, Nakazwa, MJO WG, Lin, Waliser

e See NAS 2010 ISI Report.

of intraseasonal variability in
the Tropics.

of weather & climate

phenomena.

o Monsoon Onset & Breaks

o ENSO+IOD lInteractions

o Tropical Cyclone Modulation

o Midlatitude Weather Impacts

o Organization of Chl, Aerosols,
Ozone, etc variability.

have a poor representation of
the MJO.

from better predictions of the
MJO - Helps to bridge the gap
between weather and seasonal
predictions.




CLIVAR MJO WG ltem | : MJO Simulation Diagnostics for GCMs
(MJOWG, J. Climate, 2009) .‘

Observation-Based Diagnostics Web Display and
*Variability Code Avallablhty
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CLIVAR MJO WG ltem Il : Application of Diagnostics to GCMs

(Kim et al. J. Climate, 2009) “

= ( _ Applied to 8 GCMs
o e R R e b s CAM3.5, CAM-3Z, SPCAM,
< f i ECHAMA4/0PYC,
CFS, SNU, GFDL, GEOS5
CMMAP — MMF (uncoupled)
ECHAMA4/OPYC (coupled)

Performed best. Still Challenges
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CLIVAR MJO WG ltem llI: Operational MJO Forecast Metric

(Gottschalck et al. BAMS, 2010)

Use of a common metric allows for:

e quantitative forecast skill
assessment.

 targeted model improvements.

+ friendly competition to motivate
Improvements.

 developing a multi-model
ensemble forecast.

Center Participation
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CLIVAR MJO WG ltem IV: MJO Workshops
. MUOWG Sponsored, Irvine, CA 2007

New Approaches to Understanding,
Simulating, and Forecasting the
Madden-Julian Oscillation

Sperber and Waliser
BAMS Meeting Summary 2008

II. MJOTF + CLIVAR AAMP, Busan, 2010
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. _ Monsoon Intraseasonal Variability
. Modeling Workshop

_ A Hendon, Sperber, Waliser and Wheeler
L B e P BAMS Meeting Summary 2011
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MJO TF Focus Areas

Organized into 4 Subprojects

X Process-oriented MJO diagnostics/metrics
(leads: D. Kim, P. Xavier, E. Maloney)
X Boreal summer monsoon ISV forecasting metrics
(leads: J.-Y. Lee, M. Wheeler, J. Gottschalck)
X Recommend MJO metric(s) to Climate Metrics Panel
(leads: K. Sperber, H. Hendon)
X MJO TF + GASS Multi-Model Diabatic Processes Experiment

(leads: D. Waliser, X. Jiang, J. Petch, P. Xavier, S.
Woolnough, N. Klingaman)

Under consideration: Modulation of Tropical Cyclones activity by
the MJO/ISV in order to improve their prediction.




MJO TF Subproject: Process-Oriented MJO Diagnostics

Yy

“

* Exploring Diagnostics/Metrics that
provide more insight into why a
model may have a good/poor MJO.

* Provide more guidance to model
development activities

Zhu et al 2010
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MJO TF Subproject: Process-Oriented MJO Diagnostics

AIRS Temp and WV
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MJO TF Subproject: Metrics for WGNE/WGCM Climate Metrics PM"
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a) PC-] pegresson

Wavenumber-frequency power spectra

o) CMAP/NCEPI

* east = sum of spectral power within box
A (wavenumber 1-3, period 30-70 days)
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* east/west = (sum of spectral power
within box A)/{sum of spectral power
within box B)
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MJO TF Subproject: Metric/Diagnostic Goals

pro

Combine
performance metrics
(x-axis) and process
o Slel diagnostic (y-axis) to
; : provide pathways to
’ : understanding and
: ny improving MJO
: model performance.




MJO TF Subproject: Boreal Summer ISV Forecast Metric

Boreal Summer Monsoon Intraseasonal Oscillation

MISO

-y

An metric tailored for boreal

= summer ISV operational
elcome 1o the momtsmg page on Boreal summer monscon intraseasonall
provides the latest information on ISO over the Asian monsoon region using . . .
0400 UTC on avary Wiednesday monitoring and forecasting
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MJO TF Subproject: Vertical Structure and Diabatic Processe!"‘
the MJO: A Global Model Evaluation Proj

Jiang et al 2009
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Model Experiment
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Very Detailed Physical/Model Processes
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s
ISV H E * 20-Year Climatological Simulations.
Intraseasonal Variability e 45-day hindcasts at least 3 times per
Hindcast Experiment month for 20 years with at least 5
membere ensembles.
DeSIgn_Ed_ for MJO & Oth?l.' ISV At least 19 modeling groups with about 10 |
Prediction & Predictability having submitted data. ‘_
Analysis .2

ONE-TIER SYSTEM

I T i Sk
Run Perod Ens No Intal Condtion

Contacts:

POAMA 1.5
. . : 3 % CMIP 16802006 10 The first day of every month
Bln Wang & June-Y| Lee (ACOM2+BAMSY)
— CCSM3 CMIP (20ys)  1851-2008 The Srst day of every month
ms.om 2) CMIP (20yrs) 1059-2008 5 Every 10 days
ECMWF (IFS+HOPE) CMIP(11yrs) 1089-2008 15 The 15* day of every monih

5:12 AM2AI2e cMip 1082-2008 10 The Srst day of overy monih

JMA CGCM CMIP (20yrs)  1859.2008 & Every 15 days
CFS (GFS+MOM3)  CMIP (100yrs) 1981.2008 5 Every 10 days

y CFS with RAS schame  CMIP (13yrs) 1061-2008 3 Evecy 10 days

Programmatic & Funding SENUAGCMeMOM3)  CMIP(20yrs) 10892008 1 Every 10days
Spo nsors ::‘CSAMWOWI cMiP 1069-2008 6 Every 10 days duning MJJAS
APCC, YOTC/MJOTF, AMY, Contral
NOAA CTB Pmoo Ens No Intial Concition
' AMIP (28y7s) 1981.2006 10 Every 10 days
AMIP (21yrs) 1985-2008 10 Every 10 days
L AMIP 1989-2008 10 Every day




- Summary

X Please consider utilizing community MJO
simulation diagnostics/metrics.

' | = Offer suggestions for process-oriented
diagnostics associated with the MJO.

X Refer to, explore uses, and provide feedback
on operational MJO/ISV forecast metrics.

X Participate in , contribute to, and/or analyze
the community modeling experiments such as
the ISVHE and MJOTF/GASS projects.

Thank you for your participation and support
of these activities over the last several years.




