S wets) 2] A19E(AN 3), 27~37,2010
Journal of the Environmental Sciences

7)o 2= g} 3
2929 vt s

-
2
2
olr
1%
o, I
N

o3l - 7IE 0|¢_§_}* . 7||:||ng . Hr_J,\_gl . 7I%1:|1**

AR S S EA AT *‘P}o{]t‘x] led+4
(2009 7€ 14 4y 20099 89 109 4=74; 20099 109 23 =)

Skillful Wind Field Simulation over Complex Terrain
using Coupling System of Atmospheric
Prognostic and Diagnostic Models

Hwa Woon Lee, Dong Hyeok Kim, Soon Hwan Lee*, Min Jung Kim,
Soon Young Park and Hyun Goo Kim**

Division of Earth Enviroment System, Pusan National University, Busan 609-735, Korea
*Institute of Environmental studies, Pusan National University, Busan 609-735, Korea
**Korea Institute of Energy Research, Daejeon 305-343, Korea
(Manuscript received 14 July, 2009; revised 10 August, 2009; accepted 23 October, 2009)

Abstract

A system coupled the prognostic WRF mesoscale model and CALMET diagnostic model has been employed for
predicting high-resolution wind field over complex coastal area. WRF has three nested grids down to 1km during two days
from 24 August 2007 to 26 August 2007. CALMET simulation is performed using both initial meteorological field from
WRF coarsest results and surface boundary condition that is Shuttle Radar Topography Mission (SRTM) 90m topography
and Environmental Geographic Information System (EGIS) 30m landuse during same periods above. Four Automatic
Weather System (AWS) and a Sonic Detection And Ranging (SODAR) are used to verify modeled wind fields. Horizontal
wind fields in CM_100m is not only more complex but better simulated than WRF_1km results at Backwoon and Geumho in
which there are shown stagnation, blocking effects and orographically driven winds. Being increased in horizontal grid
spacing, CM_100m is well matched with vertically wind profile compared SODAR. This also mentions the importance of
high-resolution surface boundary conditions when horizontal grid spacing is increased to produce detailed wind fields over
complex terrain features.
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Fig. 1. Map depicting of horizontal domain from WRF_1km.
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Fig. 2. Flow diagram of the diagnostic wind model in CALMET.
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Fig. 3. Land use data in WRF_1km (left) and CM_100m (right).



Fig. 4. Topography map of research area including location
of Surface meteorological stations (dark circles).
A-B line is using to analyze PBL heights.
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Fig. 7. Horizontal wind distributions simulated of CM_100m above 10 m from surface.
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Fig. 8. Temporal variations of wind vector at Geumnam and Geumbho.
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Table 1. Statistical results for the 4 meteorological surface stations
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Description Variables Statistic definition* WRF_1km CM_100m
N

Mean model M ™Y e, 2.44 2.05
1
N

Mean Bias MB /MmN, -¢) 0.30 -0.09
1

Normalized & -

Mean Bias NMB(%) (1/1\7)‘14}(% —C)/0x100% 22.67 -0.53
N

Mean Error ME a/mYc,—q| 1.16 1.04
1

Normalized X -

Mean Error NME(%) (1/1\7)21]!@" — G|/ 0% 100% 57.86 49.93

Root Mean s 2

Square Error RMSE 1/(1/1\7);(0;” -C) 1.44 1.29

*m=modelled, o=observed.
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