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US CLIVAR MJO Working Group 

•  Develop a set of diagnostics to be used for assessing MJO simulation fidelity 
and forecast skill. 	


•  Develop and coordinate model simulation and prediction experiments, in 
conjunction with model-data comparisons, which are designed to better 
understand the MJO and improve our model representations and forecasts of 
the MJO.	


•  Raise awareness of the potential utility of subseasonal and MJO forecasts in 
the context of the seamless suite of predictions.	


•  Help to coordinate MJO-related activities between national and international 
agencies and associated programmatic activities.	


•  Provide guidance to US CLIVAR and Interagency Group (IAG) on where 
additional modeling, analysis or observational resources are needed. 	


Established Spring 2006	

Additional Support from International CLIVAR	
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MJO Simulation Diagnostics 
Motivation 

³ Motivation • Little Apparent 
Progress 

• Little Model 
Stability  

• Each used different 
metrics 

Need a more formal / accepted process for model assessment. 



MJO  
Diagnostics 

 
Web Site  

with Plots 
____________ 

 
Recipes for 
Calculating 
Diagnostics 
____________ 

 
Calculation 

Codes Available 



MJO  
Diagnostics 

 
Standardized 
Diagnostics 
____________ 

 
Observational  

Uncertainty 
____________ 

 
Seasonal 

 Stratification 



MJO  
Diagnostics 

 
Equatorial  
Space-Time 
 Spectra 

U, Rain, OLR 
____________ 

 
NCEP1, 
NCEP2, 

& ERA40 

NCEP1	


ERA40	




MJO  
Diagnostics 

 
Time Series 

 Spectra 
U, Rain, OLR 
____________ 
Domains of 

Interest 

OLR-IO	


U850 - EP	




MJO  
Diagnostics 

 
Life-Cycle 

Composites 
U, Rain, OLR, SLP, SF 

 
 Rainfall	


U850	


Satellite Rain/Cloud: AVHRR, GPCP, TRMM 
Analysis Data: NCEP1,NCEP2	




MJO Diagnostics 
Paper #1 - Submitted 



MJO Simulation Diagnostics 
Application to Contemporary Models 

Assess Current Capabilities for Simulating the MJO 



MJO Simulation Diagnostics ���
Subseasonal Variance: Precip & U850	




MJO Simulation Diagnostics ���
Wavenumber-frequency: Precip & U850	




MJO Simulation Diagnostics ���
Time-Longitude: OLR & Near Surface Convegence	




Application of MJO Diagnostics 
Paper #2 – In Preparation 

1st draft text; 2nd draft figures 



MJO Simulation Diagnostics & Their Application ���
Contributions & Acknowledgement	




MJO Forecast Metric 
Making Operational Predictions 

Forecast centers derive benfit from simple forecast metrics.	

e.g. ENSO – “Nino 3.4 Index”	

       Weather – 500 mb heights	

       MJO - ?	


In the case of the MJO, a common forecast metric allows for: 
ü  quantitative forecast skill assessment. 
ü  targeted model improvements. 
ü  model improvements benchmarked against MJO 
ü  even friendly competition to motivate further improvements. 
ü  developing a multi-model ensemble forecast of the MJO.	


	




Developing an MJO Forecast Metric 
US CLIVAR MJO WG – Based on Wheeler & Hendon 2004	
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Invitation from WGNE & US CLIVAR MJO WG 

Prepare and send – operationally - a select set of 
forecast fields (U850, U200, OLR) in order to join 
the fun and the Multi-Model Ensemble.  



Center PID Members Forecasts 
Start Date 

Days Realtime Model Clim 

NCEP NCEP 21 1/1/08 15 Yes Yes 
CMC CANM 20 6/8/08 16 Yes No 
UKMO UKMA 1 10/10/07 15 Yes No 
UKMO UKME 23 10/10/07 15 Yes No 
ABOM BOMA 1 1/1/08 10 Yes No 
ABOM BOME 32 10 No No 
ABOM BOMC 1 1/108 40 Yes No 
ECMWF ECMF 51 6/9/08 15 Yes No 
ECMWF ECMM 51 6/9/08 15 Yes Yes 
ECMWF EMON 51 (wkly) 6/12/08 32 Yes No 
JMA JMAN 51 9 No No 
CPTEC CPTC No No 

Contributors, Contents and Status 
Courtesy of Jon Gottschalck and CPC/NCEP/NOAA	




Central Analysis and Presentation Site 

Courtesy of  
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CLIVAR MJO Workshop 
New Approaches to Understanding, Simulating, 

and Forecasting the Madden-Julian 
Oscillation	


5-7November 2007, Irvine, California 



1) Where possible, develop scalar metrics of MJO model skill for use in 
multi-model comparisons and for tracking model fidelity.	


2) Work with the observation, model-development, and theoretical 
communities to develop process-oriented diagnostics to improve our 
insight into the physical mechanisms for robust MJO simulation.	


3) Continue to explore multi-scale interactions & convectively-coupled 
equatorial waves, both in observations and high resolution modeling 
frameworks, with particular emphasis on vertical structure and diabatic 
processes	


4) Expand efforts to develop and implement MJO forecast metrics under 
operational conditions	


5) Develop an experimental modeling framework to assess MJO 
predictability and forecast skill from contemporary/operational models.	


CLIVAR MJO Workshop Recommendations 
New Approaches to Understanding, Simulating, and Forecasting the 

Madden-Julian Oscillation	


BAMS Meeting Summary In Press	




3) Continue to explore multi-scale interactions … observations and high 
resolution modeling frameworks …vertical structure and diabatic 
processes -> CMMAP, YOTC	


4) Expand efforts to develop and implement MJO operational forecast ->  
boreal summer focus -> ICTP Mtg, 4th WMO Monsoon Mtg, AAMP.	


5) Hindcast to assess MJO (& impacts) predictability and forecast skill -> 
ICTP Mtg, 4th WMO Monsoon Mtg, AAMP, 2 Page Pre-Proposal via B. 
Wang, I.S. Kang, D. Waliser, etc. 	


CLIVAR MJO WG Follow-On 

Relevant Activities and Near-Term Events:	

NSF CMMAP – MJO Focus Group	

AAMP – International CLIVAR, Bejing, Oct 2008	

ICTP Monsoon+MJO Workshop, Trieste, Aug 2008 	

4th WMO Monsoon Workshop, Bejing, Oct 2008	

YOTC – WMO/WCRP/WWRP/THORPEX, 2008-09	


Role of MJOWG – Informal continuation?? – 	

Note the above types of activities/events existed before but only so effective.	



