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Model configuration WRFV3.3.1
2010/09/18 00Z – 2010/09/20 00Z (48-hr)
Grid size: 9/3/1-km with 55 η levels in verticals

Parameterization
CU: Grell-Devenyi ensemble scheme
MP: Morrison 2-moment scheme
PBL: YSU scheme
RA: RRTM (longwave) / Dudhia (shortwave) scheme

CTL: with complex terrain of Taiwan Island

NTR: with flat terrain of Taiwan Island

Yang et al. 2018



Convective-Stratiform Separation Algorithm

Convective region

None convective region

DC (Deep Convection): 
Zecho_top ≥ 10 km

MC (Moderate Convection): 
4 km ≤ Zecho_top < 10 km

SC (Shallow Convection): 
Zecho_top < 4 km

WE (Weak Echo): 
Ze < 20 dBZ

ST (Stratiform): 
Ze ≥ 20 dBZ

Evaluate Zbg, ΔZcc and convective radius R
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TND local vorticity tendency
HAD horizontal vorticity advection
VAD vertical vorticity advection
STR stretching
TIL tilting

TND HAD VAD STR TIL

source/sink

Vorticity budget equation
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Conclusions

The percentage of deep convection increased from 8% to 20% when TC Fanapi underwent an 
eyewall reorganization process in the CTL experiment. In contrast, moderate convection occupied 
most of the convective regions during the period of Fanapi’s crossing Taiwan Island in the NTR 
experiment.

In the CTL experiment, the more unstable environment and steep CMR terrain made deep 
convection develop favorably than the NTR experiment. 

At the beginning of Fanapi’s eyewall reconstruction, the positive total vorticity stretching in 
moderate convection was greater than that in deep convection. Total vorticity stretching in deep 
convection increased after the eyewall organization, and later became stronger than that in 
moderate convection. In the absence of the break down and reconstruction of the eyewall, total 
vorticity stretching in moderate convection dominated in the NTR experiment.
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