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Introduction
ÅOne of the major problems in high resolution modeling is 

the treatment of deep moist convection
- violation of fundamental assumptions and closure hypotheses 

on which CP is based 

ÅDebates on the necessity of CP for NWP at high 
resolutions, where deep convection is partly resolved and 
partly subgrid . 

- CP for æx > 10 km (Kain 2008)

- explicit treatment of convection for æx < a

Grey-zone



Introduction
ÅThis study

- examines the role of CP in simulations of heavy 

precipitation systems at grey -zone resolutions  

- adopts an approach similar to òobserving system 

simulation experiment (OSSE)ó 

- considers three heavy precipitation systems over 

the Korean peninsula



Methodology
ÅOSSE approach
VStep 1: obtain Simulated True Atmosphere ( STA ) 

VStep 2: simulations at grey -zone resolutions

VStep 3: examine the role of CP

ÅStep 1: simulation to obtain STA 
VModel: MM5 v3.7.0

Væx : 0.5 or 1 km

V ICs and BCs are provided by 3 -km grid simulations 
(simulation with a two -way nested, 27 - 9-3 km grid model)

VNumerical integrations are carried out for 12 hours

ÅStep 2: simulations at grey -zone resolutions
V ICs and BCS are provided from the STA fields

Væx : 3, 6 and 9 km

VCP : 1) no CP,  2) KF CP, and 3) modified KF CP (next page)



Modification on KF scheme
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ÅTrigger criterion in KF scheme 
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ÅTemperature perturbation by Ma and Tan (2009)

ɂ Vertical grid stretching is considered in calculations of average 

temperature in the vertical.    



Heavy precipitation cases

ÅCases
VCase 1: a convection band of 5 August 1998

VCase 2: HPSs associated with a meso-cyclone (mixed type 
of HPSs) of 25 July 1991

VCase 3: cloud clusters of 16 July 2009

Case 1 (5 August 1998) Case 2 (25 July 1998) Case 3 (16 July 2009)
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Model configurations

MM5 v3.7 STA 3 km 6 km 9 km

grid spacing
500m

(577X505)
94x82 48x42 31x28

Assumptions
Liu et. al (2006) diffusion scheme, 
Flat topography

NOCP NOCP (09-18 UTC)

KFEX Original KF Scheme

MTEX With Ma and Tan (2009) trigger function



STA fields : maximum column reflectivity & 
winds at 925 hPa

500 m STA generally reproduces the initiation, developing, mature process
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