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Background: hierarchy of cloud cluster



Topics and GoalTopics and Goal
TopicsTopicsTopicsTopics

•• Characteristics of clouds and radar echoes within a Characteristics of clouds and radar echoes within a 
SCC b d d i th MISMO IOPSCC b d d i th MISMO IOPSCC observed during the MISMO IOPSCC observed during the MISMO IOP

---- EastwardEastward--propagating rainband (ER)propagating rainband (ER)

---- WestwardWestward--propagating cloud shield (WS)propagating cloud shield (WS)

•• Composite horizontal and vertical structure of ER andComposite horizontal and vertical structure of ER and•• Composite horizontal and vertical structure of ER and Composite horizontal and vertical structure of ER and 
WS using satellite microwave data, in addition to WS using satellite microwave data, in addition to 
Doppler radar and upperDoppler radar and upper--air dataair datapp pppp pp

•• Relevance to past observational/numerical studiesRelevance to past observational/numerical studies

GoalGoal

•• To understand the mechanism of eastward/westward To understand the mechanism of eastward/westward 
propagation of cloud clusters within a SCCpropagation of cloud clusters within a SCC



OLR and IR during MISMO



IR and Microwave Rain in NovIR and Microwave Rain in Nov--Jan 2006Jan 2006



Long Eastward Propagation (6-7 Dec. 2006)



Horizontal Distributions (6-7 Dec. 2006)



Propagation Speed vs. Background Wind

Faster propagation than ambient wind (< 3 km).Faster propagation than ambient wind (< 3 km).
(implying some driving force other than background wind)(implying some driving force other than background wind)



Classification and CompositeClassification and Composite



Composite Horizontal StructureComposite Horizontal Structure



Composite Vertical Structure (Eastward)Composite Vertical Structure (Eastward)



Composite Verical Structure (Westward)Composite Verical Structure (Westward)



Intensification during a MergerIntensification during a Merger



Eastward Propagation over SumateraEastward Propagation over Sumatera



Eastward Propagation over the Maritime ContinentEastward Propagation over the Maritime Continent



Eastward Propagation in 2Eastward Propagation in 2--D CloudD Cloud--Resolving SimulationResolving Simulation



Eastward Propagation in a NICAM SimulationEastward Propagation in a NICAM Simulation

Nasuno et al. (2008, Nasuno et al. (2008, JMSJJMSJ, in revision), in revision)

Dynamics of eastward propagation may be clarified using the NICAM simulation results.Dynamics of eastward propagation may be clarified using the NICAM simulation results.



SummarySummary
Coexistence of eastwardCoexistence of eastward--propagating rainbands (propagating rainbands (ERER) with westward) with westward--Coexistence of eastwardCoexistence of eastward propagating rainbands (propagating rainbands (ERER) with westward) with westward
propagating cloud shields (propagating cloud shields (WSWS) was observed in a supercloud ) was observed in a supercloud 
cluster (SCC) during the MISMO IOP. Following characteristics were cluster (SCC) during the MISMO IOP. Following characteristics were 
clarified in this study:clarified in this study:clarified in this study:clarified in this study:
•• ER has the horizontal scale of 500 km (zonal) x1000 km (meridional), ER has the horizontal scale of 500 km (zonal) x1000 km (meridional), 

with shallow convective updraft in the fore (eastern) side.with shallow convective updraft in the fore (eastern) side.p ( )p ( )

•• WS mainly consists of stratiform cloud in the upper level.WS mainly consists of stratiform cloud in the upper level.

•• Convection can be intensified when ER merges with WS.Convection can be intensified when ER merges with WS.Convection can be intensified when ER merges with WS.Convection can be intensified when ER merges with WS.

Although Although ERER has been studied over the Maritime Continent and has has been studied over the Maritime Continent and has 
b l t d ith l l i l ti i l d t d i di tb l t d ith l l i l ti i l d t d i di tbeen related with local circulation over islands, our study indicates been related with local circulation over islands, our study indicates 
rainbands can propagate even over the ocean.rainbands can propagate even over the ocean.

Kelvin wave and slow gravity wave are candidates of the dynamical Kelvin wave and slow gravity wave are candidates of the dynamical 
mechanism of mechanism of ERsERs. . 

NICAM simulations of the DecNICAM simulations of the Dec--2006 Madden2006 Madden--Julian event may be Julian event may be 
useful for revealing the mechanism of useful for revealing the mechanism of ERsERs..




