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1)   Develop MJO WG Web Site. www.usclivar.org/mjo.php                
         Diagnostics Link, Meeting & Telecon Updates, Theme Pages 

2) Diagnostics for Asessing Model Simulations.  

On Website. J. Climate Article ~ Accepted.  Also adopted by NCAR/NCL. 

3) Application of Diagnostics to Models. 
CAM3.5, CAM-3Z, spcam, ECHAM4/OPYC, CFS, SNU, GFDL, GEOS5 

J. Climate Article – submitted. 

4) Operational MJO Forecasts & Metrics.  
 Designed, Implemented at Several Opertional Centers, w/ WGNE Help 

 BAMS Article Planned 

5) Workshop/Experimentation Planning   

 November 2007, Irvine, CA.  BAMS meeting summary in press.     
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Satellite Rain/Cloud: AVHRR, GPCP, TRMM 
Analysis Data: NCEP1,NCEP2






MJO Simulation Diagnostics 
Application to Contemporary Models 



Figure 3 : As in Figure 1, except for variance of 20-100 day band pass filtered precipitation and 850hPa zonal wind. Contours of 850hPa zonal wind variance are plotted 
every 3 m2 s-2, 9 m2 s-2 line is represented by thick solid line. The unit is mm2 day-2 for precipitation and m2 s-2 for zonal wind. 

MJO Simulation Diagnostics: Variance Precip & U850




Figure 4 : November-April wavenumber-frequency spectra of 10oN-10oS averaged precipitation (shaded) and 850hPa zonal wind (contoured). a) CMAP/NCEP1, b) CAM3.5, c) 
CAM3z, d) CFS, e) CM2.1, f) ECHAM4/OPYC, g) GEOS5 h) SNU and i) SPCAM. Individual November-April spectra were calculated for each year, and then averaged over all 
years of data. Only the climatological seasonal cycle and time mean for each November-April segment were removed before calculation of the spectra. Units for the precipitation 
(zonal wind) spectrum are mm2 day-2 (m2 s-2) per frequency interval per wavenumber interval. The bandwidth is (180 d)-1. 

MJO Simulation Diagnostics: W-F Precip & U850




Figure 10: Phase-longitude diagram of OLR (contour, interval-5, green-positive/purple-negative) and evaporation (shaded). Phases are from MJO life-cycle composite and 
values are 5S-5N averaged. The unit of OLR and evaporation is W m-2. 

MJO Simulation Diagnostics: Precip & LH Flux




• Use of a common forecast metric allows for: 
  quantitative forecast skill assessment. 
 targeted model improvements. 
 even friendly competition to motivate 

further improvements. 
 developing a multi-model ensemble 

forecast of the MJO. 



Development of an MJO Forecast Metric 
Based on refinements of Wheeler & Hendon 2004 based on 

operational considerations 



Invitation from WGNE & US CLIVAR MJO WG 

CPC/NCEP & J. Gottschalck have agreed to receive the forecast 
data and compute the metric from each center’s data, display it and  

help develop and carry out validation capabilites.  




See web page for key to Product IDs
 W: forecast sent only once per week

http://www.cpc.ncep.noaa.gov/products/precip/CWlink/MJO/clivar_wh.shtml 

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




Examples – Display Format 

Observational RMM1 / RMM2 
values for the past 40 days 

15-day model forecasts             
--Green line: Ensemble mean 
week 1 (thick), week 2 (thin) 

--Ensemble members 

light gray shading:               
90% of forecasts                     
dark gray shading:              
50% of forecasts 



http://www.cpc.ncep.noaa.gov/products/precip/CWlink/MJO/clivar_wh.shtml 
Preliminary Website – Main Page 

•  Scroll-over Heading Labels 

•  Links to Model Specific 
Information 

•  A BAMS article, led by J. 
Gottschalck, is in prepration 
that will report on this activity 
to the community.


•  Furthermore, a proposal led by 
B. Wang was recently 
submitted to NOAA to work  
towards a multi-model 
ensemble forecast.




BAMS Meeting 
Summary In Press


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

Julian Oscillation




CLIVAR MJO Workshop Recommendations 

• Where possible, develop scalar metrics of MJO model skill for use in 
multi‐model comparisons and for tracking model <idelity. 

• Develop  process‐oriented  diagnostics  that  improve  our  insight  into 
the physical mechanisms for robust simulation of the MJO. 

• Continue  to  explore  multi‐scale  interactions  within  the  context  of 
convectively‐coupled  equatorial waves,  both  in  observations  and by 
exploiting recent advances  in high‐resolution modeling  frameworks, 
with  particular  emphasis  on  vertical  structure  and  diabatic 
processes. (YOTC, CMMAP, CASCADE, AMY, etc) 

•    Expand  efforts  to  develop  and  implement  MJO  forecast  metrics 
under operational conditions. (e.g., boreal summer focus, ensembles) 

• Develop  an  experimental  modeling  framework  to  assess  MJO 
predictability  as  well  as  forecast  skill  from  contemporary/
operational models. (B. Wang et al. / CTB NOAA proposal)  

Follow on activities & foci of collaboration  

Floating a proposal to renew MJOWG via WCRP/WWRP?  


