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Objectives 

1. To understand which factors determine CTMF spectrum 
2. To understand variabilities of CTMF itself 
3. To know how the source spectrum (CTMF) and background condition 

contribute to the GWDC in the stratosphere 

1. Parameterization of physically, mathematically consistent 
source-level gravity wave momentum flux (CTMF) spectrum 

2. Off-line calculation of CTMF with realistic background 



Data and methodology 

Data CFSR  
(NCEP Climate Forecast System Reanalysis) 

Period 1979.01-2010.12 (2002.01-2010.12) 

Horizontal resolution 0.5ɥ × 0.5ɥ (zonal wind, meridional wind, temperature, 
geopotential height, cloud top pressure, cloud bottom p
ressure) 
1ɥ × 1ɥ (deep convective heating rate) 

Temporal resolution 1 hour (6-hourly analysis, 1-hourly forecast) 

Vertical resolution 37 pressure levels (1000 hPa ~ 1 hPa) 
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(Chun et al. 2008) 
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Wave-filtering 
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factor (WFRF) 

Convective 
source 

Choi and Chun (2011) + nonlinear forcing effect 

Nonlinear  
forcing effect 

Determine spectral shape of CTMF 

(Chun et al. 2008) 

Sign & magnitude  
sgn[c-U] × Nonlinear forcing effect × 
Several conditions within convection 
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Parameterization: CTMF (cloud-top GWMF) 

Wave-filtering 
and resonance 
factor (WFRF) 

Convective 
source 

Choi and Chun (2011) + nonlinear forcing effect 

Nonlinear  
forcing effect 

Parameterization: propagation 
Lindzen-type method  
(Kiehl et al. 1996; Song and Chun, 2006) 
Columnar propagation 
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Spatiotemporal variations Power Spectral Density 
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Spatiotemporal variations Zonal CTMF spectrum  

Low latitudes Storm-track region (midlatitudes) 



CGW momentum flux Asian summer monsoon region  
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Song and Chun (2005) 



Spatiotemporal variations Power Spectral Density 

CTMF DCH 



32 year time series & PSD of CTMF 

DCH 

CTMF 

Correlation = 0.59  
(maximum correlation at lag 0) 

28 – 35 m 



Percentage of each dissipation mechanism 



CTMF spectrum in ASM (2002-2010) 
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drag ? 
Sign of the vertical wind shear  
(mainly due to the critical-level 
filtering) 

Easterly shear 
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Why is there strong 
drag in EQ-10ɥN & 
30ɥN-40ɥN?  
Within the filtering region, 
spectral peaks are located. 
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