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Madden-Julian oscillation

Convectively coupled equatorial waves

Easterly waves & tropical cyclones  

Tropical-extratropical interaction

Intraseasonal variability of monsoons

Diurnal cycle of precipitation



Basic questions: MJO 
Ö What is the current level of prediction skill attained for the 

Madden -Julian oscillation (MJO) by i) operational numerical 
prediction models; ii) climate models? 

Ö Do systematic relationships exist between the MJOôs large-scale 
characteristics (e.g., propagation, life -cyc le) and its fine -
scale/multi -scale convective structure (e.g., westward vs
eastward -moving organized cloud systems, shallow vs deep 
convective elements), and to what extent do models capture 
these relationships? 

Ö Are these relationships indicative of an upscale cascade of 
energy and momentum, or downscale conditioning? 

Ö How can we use satellite resources in combination to 
characterize the MJO to investigate what conditions produce the 
different kinds of convection and to verify weather and climate 
model representations? 



The tropical atmosphere-ocean-land  systems  have never 

been so well observed. 

Our computational and modeling resources are rapidly 

improving.  

We have yet to fully exploit these resources and apply them 

to the ñtropical convection problemò.

ÅSatellite Observations (e.g., EOS)

ÅIn-Situ Networks (ARM, CEOP)

ÅGOOS (e.g., TAO, PRADA, drifters)

ÅField Campaigns (e.g., VOCALS, T-PARC, 

AMY)

ÅHigh-Resolution Deterministic Forecast 

Models & Global Analysis

ÅResearch Models (e.g., Regional & Global 

Cloud-System Resolving Models)

New/Improved Resources

Field campaigns

How to address this problem?

i.e. to simultaneously address the large-to-global scale and the  scales 

of convective organization?



a ñvirtual  field -campaignò approach using  existing 

resources with model, parameterization & forecast 

improvement as a chief objective.

ÅSatellite Observations (e.g., EOS)

ÅIn-Situ Networks (ARM, CEOP)

ÅGOOS (e.g., TAO, PRADA, drifters)

ÅField-campaigns (e.g., VOCALS, T-

PARC, AMY)

ÅHigh-Resolution Forecast Models & 

Global Analyses (e.g., ECMWF)

ÅResearch Models (e.g., Regional-to 

Global Cloud-System Resolving 

Models)

New/Improved Resources
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ÅHigh-resolution, global analysis forecast data sets available to the community 

from ECMWF, NCEP and GMAO/NASA.  

ÅECMWF T799 (25 km) + special diagnostics (15 km, from mid-Jan 2010) 

Analyses, Forecasts,  Diagnostics

ECMWF-YOTC database replicated at NCAR/CISL in coming months



ÅMulti-sensor  satellite data (e.g., A-Train, TRMM, geostationary)

ÅGiovanni-based dissemination framework

Satellite Data



Satellite Data Analysis & Dissemination 

NASA Giovanni &

A-Train Data Interfaces

AIRS 

AMSR-E

CALIPSO

CERES

CloudSat

GPS

ISCCP

MLS

MODIS

PEHRRP

QuikSCAT

TRMM/TMI



Collaborative research opportunities

Weather as an initial-value problem for climate (seamless prediction)

Ö Transpose-AMIP: 5-day hindcasts (www.transpose-amip.info) ï

collaborative with WGNE

1. DOE/PCMDI CAPT Program

2. CMIP5 Models as proposed by WGNE/WGCM.

3. GEWEX/EUCLIPSE project -> GCSS.

4. NCAR CAM and using super-parameterization (SP-CAM)

MJO & Convectively-Coupled Equatorial Waves

Ö High Resolution  hindcasts (UK Cascade, NICAM, GMAO GEOS and HiRes, CMMAP & 

GSFC superparametrized or MMF models)

Ö Multi-model 20-year hindcasts to address prediction skill & predictability 
(CLIVAR AAMP and AMY) 

Ö WWRP-WCRP YOTC MJO Task Force Activities:   process-oriented 

simulation diagnostics, boreal summer forecast metrics, etc.  

http://www.transpose-amip.info/
http://www.transpose-amip.info/
http://www.transpose-amip.info/


Collaborative research opportunities

GEWEX Cloud System Study (GCSS) 

Ö Interaction with GCSS WGs, including extension of GEWEX Pacific Cross-

section Intercomparison (GPCI) for June-August  2008 of YOTC: transitions 

between stratocumulus,  trade-cumulus, deep convection.

Tropical-Extratropical interaction

Ö Tropical ïextratropical interaction focusing on the life cycle and impacts of 

tropical convection on prediction and predictability of mid-latitude weather 

(e.g., extratropical transition, storm tracks, TPARC, TCS08 field campaigns)

Easterly Waves and Tropical Cyclones

Ö Forecast and analysis study or easterly waves, tropical cyclones and their 

modulation by intraseasonal variability. 

Regional &Tropical Channel Model simulations

Ö Global model analyses for initial  conditions/lateral boundary conditions.



Bringing Mesoscale
Precipitation Systems into 

climate  models 


