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ABSTRACT

A 90-meter horizontal-resolution numerical model was configured to study the micrometeorological
features of local winds in the valley of Gwangneung KoFlux (Korea Flux network) Sites during
summer days (GDK: Gwangneung Deciduous forest site in Korea, GCK: Gwangneung Coniferous
forest site in Korea). U. S. Geological Survey (USGS) Shuttle Radar Topography Mission (SRTM)
data were employed to generate high-resolution model terrain height. Model performance was
evaluated by comparing observed and simulated near-surface temperature and wind. A detailed
qualitative analysis of the model-simulated wind field was carried out for two selected cases which are
a clear day (Case I) and a cloudy day (Case II). Observed winds exhibited that GDK and GCK, as
well as Case I and Case 11, hold differences in timing, duration and strength of daytime and nighttime
wind direction and speeds. The model simulation results strongly support the existence of the
drainage flow in the valley of the KoFlux tower sites. Overall, the simulated model fields realistically
presented the diurnal cycle of local winds in and around the valley, including the morning drainage-
upslope transition and the evening reversal of upslope wind. Also, they indicated the complexity of
local wind interactions by presenting that daytime westerly winds in the valley were not always pure
mountain wind. Rather, these were often coupled with larger-scale wind systems, such as synoptic-
scale winds or mesoscale sea breezes blowing from the west coast of the peninsula.

Key words: Local circulation, Drainage flow, Mountain wind, Valley wind, Upslope wind, Downslope
wind, Complex terrain, WRF model simulation, SRTM
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Fig. 1. (a) The horizontal and (b) 3-dimensional view (IKONOS image) of the study area where (c) the towers with 8-level profile
measurements are located along the valley. (d) The vertical cross-section view of the valley (Adapted from Moon et al.,
2005). The numbers in (c) indicate the heights (in m) of the profile measurements of CO, and water vapor concentrations.
Three-dimensional sonic anemometers on the towers were installed at 40 m above the ground.
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Fig. 2. Mean diurnal variation of CO, concentrations for (a)
the GDK (the upper site) and (b) GCK (the lower site)
during growing season (June, July, August, and September).
Shaded area represents the nighttime, while unshaded area
represents the daytime. (Adapted from Malla-Thakuri ez al.,
2014).
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Fig. 3. Domain configuration of the WRF model used in
this study. Mother and five nested domains have horizontal
resolutions of 21870 m, 7290 m, 2430 m, 810 m, 270 m,
and 90 m, respectively.
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Fig. 5. Half-hourly time series of observed versus model-simulated wind direction (WD) and speed (WS) which were
averaged over the period 24-30 August 2008 at GDK and GCK.
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Fig. 7. The composite satellite images for (a) Case I (1433 LST 30 August 2008) and (b) Case II (1433 LST 19 August
2011). Surface weather charts valid at 1500 LST for (c) Case I and (d) Case II.
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Fig. 8. Half-hourly time-series of wind direction at GDK
and GCK for (a) Case I (1433 LST 30 August 2008) and
(b) Case II (1433 LST 19 August 2011). For Case II, wind
data were not available at GDK.
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August 2008) at 10-m height above the ground.
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Fig. 10. Same as Fig. 9, except for Case Il (19 August 2011).
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Fig. 10. Continued.
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