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Experimental setup Experimental setup (an MJO event Dec.2006(an MJO event Dec.2006--Jan.2007)Jan.2007)

H i t l h iHorizontal mesh size: 
14 km, 7 km, 3.5 km

Vertical domain:
0 38 000 40 l l ( t t h id)0 m ~ 38,000 m,  40-levels (stretch grid)

Initial conditions:
NCEP tropospheric analyses data

MISMO
field observation

(6 hourly, 1.0x1.0 degree grids)
2006-12-15 00:00:00 (14- and 7-km run)

1-month integration

startstart

dd2006-12-25 00:00:00 (3.5-km run)
7-day integration

Boundary conditions:
Onset of 

Australian Monsoon

endend

Boundary conditions:
Reynolds SST, Sea ICE (weekly data)
ETOPO-5 topography, 
Matthews vegetation

by Dr. Wheeler (BMRC)
Matthews vegetation
UGAMP ozone climatology (for AMPI2)

Miura et al. 2007; An Madden-Julian Oscillation 
i l d i l b l l d l i d l

http://www.bom.gov.au/bmrc/clfor/cfstaff/
/ /OLR d /h 6 ALL EQ h levent simulated using a global cloud-resolving model. 

Science, 318, 1763(2007); doi: 10.1126/science.1148443.
matw/maproom/OLR_modes/h.6.ALL.EQ.html
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Zonal wind (4Zonal wind (4--day running mean subtracted)day running mean subtracted)
NCEPNCEP NICAM  NICAM  dxdx=7 km=7 km 3N-3S averageN CN C dd 77 3N 3S average

Black lines: IR TBB Black lines: OLR, white: precipitation 
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MISMO

（JAMSTECホームページより）http://www.jamstec.go.jp/jamstec-e/PR/0701/0122/image4.html
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Vertical structure; composite along gust front Vertical structure; composite along gust front 
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SummarySummary
Global cloud reolving simulation of a boreal winter MJOGlobal cloud-reolving simulation of a boreal winter MJO 

event (December 2006-January 2007)
t d ti ti i l 10 15 1 1000 2000 k・ eastward propagating convective signal 10-15 m s-1, 1000-2000 km 

scale, ～2 day period (< superclusters) , consisted of cloud clusters 
・ similar to those observed by Dunkerton and Crum (1995)・ similar to those observed by Dunkerton and Crum (1995), 

Ichikawa and Yasunari (2007) ・・・ exist regardless of the MJO.
・ accompanied with squall-type clusters when the vertical easterlyaccompanied with squall-type clusters when the vertical easterly 

shear associated with the MJO was enhanced (major system ?).
・ at least two types of wave disturbances were relevant to theat least two types of wave disturbances were relevant to the 

organization of the squall-type clusters
1. equatorially trapped gravity waves ((1010--15 15 m sm s--11, 1000, 1000--2000 km scale 2000 km scale ））q y pp g y (( ,,

2. modified mixed 2. modified mixed RossbyRossby--gravity wavesgravity waves
Nonlinear interactions of wave disturbances & moist convectionNonlinear interactions of wave disturbances & moist convection
Upscale effects of convection on the MJOUpscale effects of convection on the MJO--scale dynamicsscale dynamics
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NCEPNCEP NICAM  NICAM  dxdx=7 km=7 km

meridionmeridional wind (4al wind (4--day running mean subtracted)day running mean subtracted)
3N-3S averageN CN C dd 77 3N 3S average

Black lines: IR TBB Black lines: OLR, white: precipitation 


