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Numerical Simulations of Local Wind Field at the Naro Space Center
by MUKLIMO with Terrain and Surface Effects*

Ji-Won Yoon and Kyung-Duck Min*

Department of Astronomy and Afmospheric Sciences, Kyungpook National University,
Daegu 702-701, Korea

Abstract: Microscale wind fields were simulated by MUKLIMO at the Naro Space Center, where complicated
mountainous terrain and trees exist. In order to test the model’s sensitivity with the effects of terrain and trees,
experimental simulations were conducted under the various initial conditions. The experiments showed that the effects of
trees were more significant on flat surfaces than on mountain cliffs. Based on the results, an actual 10 m level microscale
wind field was simulated at the Naro Space Center, which has complicated mountainous terrain. Simulations of wind
fields before and after the construction of the launching site were also conducted. It was found that MUKLIMO was
successful in representing the microscale wind field at complicated mountainous terrain and finding characteristic features
of the mesoscale wind fields at the Naro Space Center.
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Table 1. Conditions for Experiments which have trees on the plane, Experiment A and B are conducted under various condi-

tions
. Leaf area density, Initial wind, Surface roughness-length
Experiment Unit: m’m™ Unit: mg™ Unit: m Trees
1 - S 0.0 NO
A 2 0.1 5 0.0 YES
3 03 5 0.0 YES
B 1 03 5 0.02 YES
Table 2. Initial conditions for Experiment A and B %5 - :
4 g
Remarks Experiment conditions Sg :
Domain 1120 mX120 m (280%30 grid), resolution 4 m 21 »
; 25 Layer (Total height: 50 m), resolution 2 m 128 n
.
o Height: 10 m 18 N
Inital Wind - wing direction: 270° £ =
Wind speed: Sms™ N 1 "
peed x 151 X
Time interval: 1.0 sec 5 14 u
Intergration  Total integration time: 60 min = 13 u
condition Iteration max: 500 - 112 i ‘
Stationary define: 0.01 g 10 :
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Fig. 2. Simulated vertical wind speed (ms™). (a) Exp.Al,
(b) Exp.A2, (c) Exp.A3 and (d) Exp.B1, respectively.
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Table 3. Summary of various condition for Experiment which have trees on the terrain. Experiment C, D and E are conducted

under various conditions

Height of Terrain,

. Leaf area density, . ... . -l .
Experiment Unit: mm™ Initial wind,Unit; ms Terrain Unit: m Trees
1 - 5 YES 10 NO
C 2 0.1 5 YES 10 YES
3 0.6 5 YES 10 YES
1 - 5 YES 20 NO
D 2 0.1 5 YES 20 YES
3 0.6 5 YES 20 YES
1 - 5 NO - NO
E 2 0.1 5 NO - YES
3 06 S NO - YES
Table 4. Summary of initial conditions for Experiment C, D 20 » . SR
and E R
Remarks Exeriment condition 1
£
. 280 m>X 120 m (70X 30 grid) Py
Domain 25 Layer (Total height: 50 m) C
Roughness length 0.1 m
Trees Height: 10 m
" i Height: 10 m
I?;ﬁit‘;gzd Wind direction: 270°
Wind speed: 5 ms™ 207 S
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