
 
To: Operational Modelling Centres 
 
From: The CAS/WCRP Working Group on Numerical Experimentation (WGNE) 
        and 

WCRP/WWRP/THORPEX YOTC Madden-Julian Oscillation Task Force 
 
Date:  January 2013 
 
This letter seeks the involvement of Operational Modelling Centres in an activity to 
monitor and compare numerical model forecasts of the boreal summer intraseasonal 
oscillation (BSISO).  The activity is a result of discussions and work of the 
WCRP/WWRP/THORPEX Year of Tropical Convection (YOTC) Madden Julian 
Oscillation (MJO) Task Force1, with advice and support from the CAS/WCRP 
Working Group on Numerical Experimentation (WGNE), and will be kindly hosted at 
the APEC Climate Center (APCC) in Korea. 
 
The aim of the activity is to generate further interest, expertise, and forecast skill on 
the intraseasonal time scale, following on from a similar activity that was initiated in 
2008 to monitor and predict the MJO (Gottschalck et al. 2010). This MJO monitoring 
and prediction activity is ongoing, with a real-time display of operational MJO 
forecasts using the index of Wheeler and Hendon (2004) at 
http://www.cpc.ncep.noaa.gov/products/precip/CWlink/MJO/CLIVAR/clivar_wh.sht
ml. This MJO-focused activity has proven to be very useful for understanding model 
shortcomings and for real-world forecasting applications. Improvements of the MJO 
forecasting capability have been demonstrated since its inception. It thus appears 
worthwhile to extend this activity to the BSISO of the Asian monsoon region, given 
the importance of the BSISO for many millions of people. 
 
With this aim in mind, new indices of the BSISO have been developed for use in this 
activity by Lee et al. (2013). The philosophy behind these newly developed indices is 
similar to the Real-time Multivariate MJO (RMM) indices of Wheeler and Hendon 
(2004), except that the focus is on the intraseasonal variability that is specific to the 
Asian monsoon region. In particular, the new indices capture the observed northward 
propagation that occurs in the Asian monsoon, as well as higher frequency (periods of 
10-30 days) components exhibiting a Rossby wave like character. Two propagating 
modes, each comprising a pair of multivariate empirical orthogonal functions, are 
used to capture this variability, and are respectively called BSISO1 and BSISO2. 

                                                 
1 For more information on the MJO Task Force, see http://www.ucar.edu/yotc/mjo.html. 
 



BSISO1 captures the canonical northward-propagating BSISO component and 
BSISO2 captures the higher-frequency pre-monsoon and onset component. 
 
With this index development complete, we are now seeking the necessary data from 
the Operational Centres to compute the new indices in real-time. Compared to the 
MJO monitoring and prediction activity, which uses only latitudinally-averaged data, 
the BSISO indices require latitude-longitude grids of outgoing longwave radiation 
(OLR) and 850-hPa zonal wind. This data is to be sent to and collected by the APCC 
in Busan, Korea, with the expectation that the results will be displayed on their web 
pages at http://www.apcc21.org. Some help with code is kindly being provided by the 
team at the US National Centers for Environmental Prediction (NCEP) Climate 
Prediction Center (CPC) that worked on the similar MJO-focussed activity. 
 
The contributed real-time forecast data is intended to be used for: (a) calculation of 
the BSISO indices only, with no further use or dissemination of the data; (b) display 
of the model’s forecast BSISO indices on the world-wide-web; (c) creation of a multi-
model ensemble; and (d) for calculation of verification statistics. Like for the MJO 
activity, application of the forecast BSISO data is expected to occur, through products 
like NCEP’s weekly Global Tropics Benefits/Hazards Assessment (see 
http://www.cpc.ncep.noaa.gov/products/precip/CWlink/ghazards/index.php ).  Ideally, 
a publication on this activity will be put together once it has been established. 
 
Further details are provided in the attached Appendices.  
 
Questions regarding this activity may be directed to: 
 MJO Task Force: 

Matthew Wheeler; m.wheeler@bom.gov.au 
June-Yi Lee; juneyi@hawaii.edu 

 WGNE 
 Andy Brown; andy.brown@metoffice.gov.uk 
APCC 
 Hae-Jeong Kim; shout@apcc21.org 
 
Could you please forward your response to this request to Matthew Wheeler 

(m.wheeler@bom.gov.au), and in the case that your Centre is willing to participate, 
please include the name and contact information for the chief point of contact for this 
collaboration.  We look forward to hearing from you and working with you and your 
Centre. 
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Appendix 1: Data requirements 
 
We seek forecasts from global forecasting systems that are run out to at least 10 days. 
Usually, these systems are run daily, but longer integrations from systems run at a 
reduced frequency (e.g., forecasting systems that are run weekly), are also sought. 
 
For the computation of the BSISO indices we require the model fields of OLR and 
850 hPa zonal wind (u850) for both the model forecasts and model analysis over the 

domain 10S–40N, 40–160E. Initially, the most recent 120 days of model analysis 

data will be required to be used for the removal of low frequency components (see 
Appendix 2 below). If an ensemble prediction system is run, it would be of value to 
get the forecast data from all individual ensemble members. We ask that all Centres 
provide these as total fields from which anomalies will be created with respect to a 
climatological seasonal cycle computed from a global reanalysis product for the 
winds, and satellite observations for the OLR. Additionally, some Centres may wish 
to provide anomalies computed with respect to their own lag-dependent hindcast 
climatologies, which helps to remove model drift and systematic biases from the 
forecasts.  
 
All supplied data should be placed on a 2.5 degree grid (centred on the latitudes of 

10S, 7.5S, 5S, etc., and longitudes of 40°, 42.5°, 45°E, etc..), as ASCII data. Where 

possible, the contributed data should be daily averages for each Greenwich day (i.e., 
for 00-24Z).  The new data sent each day/week/month (depending on the frequency at 
which the forecasts are run) should include both the daily forecast data (i.e. forecasts 
for Day 1, Day 2, etc.) as well as each new analysis (preferably an average for the 24 
hours leading-up to the forecast, although this may be an average of only two analysis 
steps). An ftp area at APCC has been created to receive the data, and it is there that 
the processing of all models is planned to take place. To set-up the ftp transfer and 



obtain an example data format file, please contact Hae-Jeong Kim at 
shout@apcc21.org . 

 

Data Summary Table 

Fields OLR, and u850 totals (anomaly fields optional). 
Initial analysis and forecasts of all ensemble members, out to no 
more than 40 days. 

Resolution 2.5 in latitude (10S, 7.5S, 5S, ….40N) and longitude (40E, 

42.5E. 45.0E, ……160E).   

Daily averaged (00-24Z). 

Update frequency Daily, or less for those systems run at a reduced frequency. 

Additional data At beginning of transfer, send analysis data for past 120 days. 

Format ASCII (text). 

 
 
Appendix 2: Intended recipe for calculation of the model forecast BSISO indices 
 
While the details of the index calculation are not important for a Centre to be able to 
contribute to this activity, we provide them here to enable those Centres who wish, to 
also compute it themselves. However, small modifications may be made to this recipe 
if unforseen issues arise, thus our request for the forecast data rather than the BSISO 
indices. 
 
The recipe for calculation follows that described in Lee et al. (2013).  
 
More precisely, the recipe for calculation is: 

1. If input data are not already anomalies, subtract the mean and 
climatological seasonal cycle (first 3 harmonics), as computed from daily 
Reanalyses and NOAA satellite OLR for the period 1981 to 2010. This 
seasonal cycle is a smoothly varying function of the time of year, hence it will 
be slightly different for day 1 of a forecast compared to day 15.  

2. Subtract the mean of the most recent 120 days of anomaly 
analysis/forecast data. For the ‘day 1’ forecasts this will be the mean of the 
last 119 days of analysis, plus the 1st day of the forecast (which already have 
had the climatological seasonal cycle removed). For the ‘day 15’ forecasts this 
will be the mean of the last 105 days of analysis, plus the 15 days of forecast 
data.  

4. Divide each field by its area-averaged normalization factor (as 
computed in Lee et al. to be 33.04 Wm-2 for OLR and 4.01 ms-1 for u850). 



5. Project this data onto the BSISO EOFs (as computed using observed 
data by Lee et al., and available from 
http://iprc.soest.hawaii.edu/users/jylee/bsiso/). 

6. Divide the projection coefficients by their respective observed 
standard deviations (again, as computed by Lee et al. using observations). 

 
Fortran code for doing these operations, as well as the necessary parameters and EOF 
structures are available from June-Yi Lee at 
http://iprc.soest.hawaii.edu/users/jylee/bsiso/ . 


