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Background
It is widely recognised that improved understanding and 

tropical intraseasonal variability (ISV) is crucial for both the 

climate and weather communities, and the decisions they 

in global numerical models has been difficult, a ‘task force’ 

improvements in this area following the earlier success of 

1 activity, and is endorsed by CLIVAR. 

accomplishments and its future plans. With the initial term of the 

made for its continuation for another 3 years.

Overall goal

and related weather and climate phenomena.

Membership and contributors

Waliser (initial co-chair), Matthew Wheeler (co-chair), Ken 

Raymond. The last three researchers have since stepped down 

Moncrieff, and Min-Seop Ahn.

Communication and web-page

meetings. Meeting minutes and other information is disseminated 

Subprojects

Application of these diagnostics to a set of climate model 

prediction models (Gottschalck et al. 2010). The support of 

Subproject 1: Process-oriented diagnostics and metrics for 

MJO simulation

group assess whether models are successfully able to simulate 

aim of this subproject is to explore and develop diagnostics that 

provide this insight. That is, what are the processes operating in a 

Previous observational results indicate that a strong relationship 

exists between tropical precipitation and tropospheric humidity, 

such that heavy rainfall preferentially occurs in atmospheres that 

schemes have been shown to be too insensitive to the effects 

models in which the sensitivity of convection to that humidity 

to develop and test a set of process-oriented diagnostics based 

on interactions between convection and moisture.    

One diagnostic based on this concept looks at the relationship 

between precipitation rate and column saturation fraction (e.g. 

strong non-linear function of saturation fraction. While work with 

a limited set of models suggested that models able to capture 

the strong non-linearity between precipitation and saturation 

diagnostic appears to be a necessary, but not sufficient, condition 

the vertical distribution of relative humidity as a function of 

precipitation rate (e.g. Kim et al. 2009). An idea underlying 

observations, this moistening process is characterized by 

a gradual deepening of the tropospheric moist layer. Thus, 

diagnostics have been developed that characterize the 

relationship between the vertical profile of relative humidity and 

precipitation rate (e.g. Thayer-Calder and Randall 2009, Xavier 
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found that models which reproduce the observed moistening 

Another diagnostic of the processes that control tropospheric 

moisture is gross moist stability (GMS). Under the assumption of 

weak tropical temperature gradients, GMS becomes equivalent 

to the efficiency with which convection discharges moisture from 

the atmospheric column. It has been hypothesized that for an 

GMS must be small or negative (Raymond and Fuchs 2009; 

actively studying the utility of the GMS for understanding model 

poor model simulations (Figure 1), shows that for each model pair 

Through increased understanding of the processes that each of 

these diagnostics highlights, improvements to models should 

analysis code to the community for the calculation of the 

new diagnostics.

Subproject 2: Boreal summer monsoon ISV monitoring and 

forecast metrics

One of the successes of the predecessor group, in conjunction 

with the Working Group on Numerical Experimentation (WGNE), 

allows users to quickly and easily see the current state of the 

large-scale structure as derived from observations by Wheeler and 

weeks, as well as for assessing the real-time performance of the 

information on the important northward propagating variability of 

to develop and implement a new forecast metric for the boreal 

summer ISV.

To achieve this, a new set of EOFs have been derived that capture 

the unique characteristics of ISV during boreal summer (Lee et al. 

2012). This has been done using combined EOFs computed with 

two EOFs show many of the important characteristics of the boreal 

southeast tilted rainband (OLR anomaly) and implied northward 

propagation from the quadrature phasing of the associated time 

EOFs 3 and 4 are associated with the pre-monsoon and onset 

has been obtained to coordinate the implementation of the new 

metric within the operational forecast centres, and discussions 

have occurred to find a host of the new metric. The eventual 

encourage further model improvement.

Subproject 3: Simplified MJO metrics and CMIP5 analysis

simulation diagnostics, discussed above, this subproject has two 

information of the full set of diagnostics into 1 or 2 numbers; and 

of climate models that are included in the Coupled Model 

The first of these thrusts was at the request of the Working Group 

(2012), was defined from the lag correlation analysis of a pair 

of principal component time series (PCs), where the PCs are 

obtained by projecting maps of simulated 20-100 day bandpass 

variability. The metric has two components: the maximum 

positive correlation at any lag; and the lag at which this maximum 

correlation occurs. For observations this correlation is 0.69 at a 

lag of 11 days. Most models have a lower maximum correlation 

than observed, indicating less coherent large-scale propagation, 

and some of the poorer models have a negative lag, indicating 

an incorrect predominance of westward propagation. Further, it 

is shown that the maximum positive correlation from the many 

Figure 1. Ratio of east-west symmetric rainfall power 

(30-96 days, wavenumbers 1-3) versus vertical com-

ponent of normalized gross moist stability (NGMS) aver-

aged over the Indo-Pacific warm pool during boreal win-

ter. The definition of NGMS is shown at the lower right, 

where s is moist entropy, r
t
 is the water vapor mixing 

ratio, and T
R
 is a reference temperature. The observed 

east-west symmetric rainfall power is 2.4 estimated 

from the TRMM satellite.
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models is significantly correlated with the ratio of eastward to 

indicating that it is a good indicator of coherent eastward 

The second thrust of this subproject is a comprehensive analysis 

diagnostics has not. With the help of graduate student Min-Seop 

Ahn from Seoul National University, this work is now under-way.

Subproject 4: Vertical structure and diabatic processes  of the MJO

This subproject is being conducted jointly with the GEWEX Global 

Atmospheric Systems Study (GASS) panel. It was conceived 

and the realisation that understanding of this very important 

number of theories. For example, to what extent is the vertical 

structure in reanalysis products determined by the model cumulus 

parameterization, and to what extent is this structure essential for 

and parameterization expertise of GASS, this global model 

intercomparison project, focussing on the physical processes 

The experimental framework of the project takes advantage of 

the known relationships between biases in short-range model 

forecasts and long-term simulations. It also considers how biases 

time. Three different types of model runs have been sought: (1) 

20-year climate simulations with 6-hourly global output that 

(2) A series of daily 48 hour forecasts initialized during a few 

different case periods, with time-step output over the Indo-Pacific 

Ocean region; and (3) A series of daily 20-day lead forecasts 

with 3-hourly global output during the same case periods. A very 

detailed list of model outputs has been requested focussing on 

vertical structure and complete tendency terms for temperature, 

humidity and momentum, and additional quantities essential 

to diabatic and other important physical processes. The full 

specifications of the experimental framework are provided 

Cooperative Indian Ocean Experiment on Intraseasonal Variability 

runs from 20 different models had been received for (1); from 9 

models for (2); and from 11 models for (3). The deadline for model 

submissions for inclusion in the initial set of publications was 

model data allowed soon afterwards.

Objectives of the subproject are to provide information that 

helps model developers to make improvements to their physical 

parameterization schemes and to provide feedback to the satellite 

formulation and algorithm communities regarding strengths, 

shortcomings and gaps in satellite products. The outcome of this 

initial multi-model experiment may be utilized by GASS to develop 

a follow-on process modelling study for one or more of the most 

important yet uncertain processes identified in this subproject. 

Conferences and workshops
Together with the CLIVAR Asian-Australian Monsoon Panel 

1st

Other activities

and development among other scientific groups and projects. 

Figure 2. Results from a combined EOF 

as shown, as discussed by Lee et al. 

(2012). (a) and (b) show the spatial 

structure of the leading 2 EOFs with 

OLR shaded and the winds displayed 

as vectors. Note that the meridional 

component of the wind, which was 

not used in the EOF analysis, was 

reconstructed for this figure using 

regression against the PC time series. 

(c) Example PC time series for the 

leading 2 EOFs for the boreal summer 

monsoon months during 2008-2010.
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CLIVAR to add the intraseasonal timescale to their draft mission 

statement for 2013 and beyond.

Future plans

work on the 4 defined subprojects and also establish one new 

subproject. Of the 4 subprojects listed above, the 1st and 4th will 

require significant and continued effort to complete. The difficulty 

physical processes involved with moisture and convection. To 

bring in new and additional expertise to address these difficult 

be established. One of the aims of the latter will be to develop 

simulation capability to the processes of air-sea coupling. 

programs is essential for its continued success. As well as 

the links already mentioned, coordination has occurred with 

for verifying the time-step model output being generated and 

has also occurred with the planning group of the Sub-seasonal 

to Seasonal Prediction Initiative (S2S; Vitart et al. 2012). The 

research arm of the S2S project.

the recently-defined WCRP Grand Challenges: on the provision 

of skilful future climate information on regional scales, which 

includes an intraseasonal prediction component; and on clouds 

and climate sensitivity. For the latter, the importance of model 

cloud and convection parameterizations has been highlighted, 

conferences and workshops. On our horizon is the WWRP 

International Workshop on Monsoons (IWM-V) planned for Macau 

of the workshop and will organise a full day of the scientific 

program, as well as one or two training lectures on intraseasonal 

monsoon prediction. 

Linking the climate and weather scales and communities, the 

Update
Since preparing this article, WCRP and WWRP have confirmed 

reporting now going through WGNE.
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