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Abstract

In this study, the effects of high-resolution land cover on the simulation of near-surface meteorological fields were
evaluated in two different coastal regions using Weather Research and Forecasting (WRF) model. These analyses
were performed using the middle classification land cover data upgraded by the Korean Ministry of Environment
(KME). For the purpose of this study, two coastal areas were selected as follows: (1) the southwestern coastal (SWC)
region characterized by complex shoreline and (2) the eastern coastal (EC) region described a high mountain and a
simple coastline. The result showed that the application of high-resolution land cover were found to be notably dis-
tinguished between the SWC and EC regions. The land cover improvement has contributed to generate the realistic
complex coastline and the distribution of small islands in the SWC region and the expansion of urban and built-up
land along the sea front in the EC region, respectively. The model study indicated that the improvement of land cover
caused a temperature change on wide areas of inland and nearby sea for the SWC region, and narrow areas along the
coastal line for the EC region. These temperature variations in the two regions resulted in a decrease and an increase
in land-breeze and sea-breeze intensity, respectively (especially the SWC region). Interestingly, the improvement

of land cover can contribute large enough to change wind distributions over the sea in coastal areas.

Key words : High-resolution, Land cover, Improvement, Two different coastal areas, Near-surface meteorological
fields, WRF, KME, SWC, EC
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Fig. 1. The nested model domains for WRF simulation. Lower figure is a zoom of the target area of Southwest (D03) and
East (D04) coast and the filled contour represents the elevation above sea level.

Table 1. Domain configuration.

D01 D02 D03 D04
Cells in x-direction 94 187 135 135
Cells in y-direction 94 187 135 135
Z-levels 28 28 28 28
Resolution (km) 10 33 1.1 1.1
Cumulus parameterization Kain-Fritsch - - -
Planetary boundary layer YSU
Microphysics WREF Single-Moment 6-class
Radiation (long/shortwave) RRTM/Dudhia
Surface layer MMS similarity
Land surface Noah LSM

oz A en] (1Y 1), AAAE 2828 A} Aoz AT 9 30km RDAPS (Regional Data
f3lgde}. 27] 2 AARAL ZAAA 347 7 Assimilation and Prediction System)$} 1% FNL (Glo-
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Table 2. Description of experiment.

Experiment No. Land cover Topography
EXP_U USGS SRTM
EXP_K KME SRTM

D03 (USGS)
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USGS KME Variation
Land-cover category
Pixels Percent Pixels Percent Percent

UBL Urban and Built-up Land 32 0.2 296 1.6 +1.4
DCP Dryland Cropland and Pasture 245 1.3 1043 5.7 +4.4
ICP Irrigated Cropland and Pasture 2901 15.9 1729 9.5 —6.4
MCP Mixed Dryland/Irrigated Pasture 0 0.0 0 0.0 0
CGM Cropland/Grassland Mosaic 141 0.8 15 0.1 -0.7
cwMm ] Cropland/Woodland Mosaic 161 0.9 4 0.0 -09
GRS Grassland 19 0.1 60 0.3 +0.2
SHR Shrubland 126 0.7 0 0.0 -0.7
SAV Savanna 1030 5.7 0 0.0 =57
DBF Deciduous Broadleaf Forest 0 0.0 389 2.1 +2.1
ENF Evergreen Needleleaf Forest 0 0.0 2205 12.1 +12.1
MFO Mixed Forest 695 38 324 1.8 -2.0
WBO Water Bodies 12875 70.6 11731 64.4 -6.2
HWE Herbaceous Wetland 0 0.0 404 22 +2.2
WWE Wooded Wetland 0 0.0 14 0.1 +0.1
BSV Barren or Sparsely Vegetated 0 0.0 0.1 +0.1

Total 18225 100% 18225 100% -

Fig. 2. Distribution of land cover map (above) and comparison table (below) of USGS and KME on D03.
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USGS KME Variation
Land-cover category
Pixels Percent Pixels Percent Percent

UBL Urban and Built-up Land 5 0.0 111 0.6 +0.6
DCP Dryland Cropland and Pasture 543 3.0 453 2.5 -0.5
ICP Irrigated Cropland and Pasture 800 44 269 1.5 -2.9
MCP Mixed Dryland/Irrigated Pasture 0 0.0 20 0.1 +0.1
CGM Cropland/Grassland Mosaic 11 0.1 0 0.0 -0.1
CWM Cropland/Woodland Mosaic 1753 9.6 42 0.2 -94
GRS Grassland 0 0.0 29 0.2 +0.2
SHR | Shrubland 18 0.1 0 0.0 -0.1
SAV Savanna 3378 18.5 0 0.0 —18.5
DBF Deciduous Broadleaf Forest 479 2.6 2186 12.0 +9.4
ENF Evergreen Needleleaf Forest 64 0.4 3948 21.7 +21.3
MFO Mixed Forest 1389 7.6 1535 8.4 +0.8
WBO Water Bodies 9785 53.7 © 9617 52.8 -0.9
HWE Herbaceous Wetland 0 0.0 0 0.0 0
WWE Wooded Wetland 0 0.0 2 0.0 0
BSV Barren or Sparsely Vegetated 0 0.0 13 0.1 +0.1

Total 18225 100% 18225 100% -

Fig. 3. Distribution of land cover map (above) and comparison table (below) of USGS and KME on D04.
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Table 3. Classification pixels of KME according to USGS land cover types on D03.
USGS

KME

UBL DCP ICP MCP CGM CWM GRS SHR SAV DBF ENF MFO WBO HWE WWE BSV Total
UBL 29 27 146 0 14 4 2 7 29 0 0 2 36 0 0 0 296
DCP 1 37 615 0 35 20 2 22 82 0 0 18 209 0 0 0 1041
icp 0 57 1010 0 32 17 0 23 229 0 0 23 339 0 0 0 1730
MCP 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
CGM 0 1 130 1 0 0 0 0 0 0 0 0 0 0 0 0 15
CWM 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 4
GRS 0 4 13 0 3 1 0 0 17 0 0 12 10 0 0 0 60
SHR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
SAV 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
DBF 0 4 43 0 0 17 0 1 129 0 0 183 12 0 0 0 389
ENF | 74 924 0 26 80 4 64 428 0 0 357 247 0 0 0 2205
MFO 1 8 63 0 18 0 4 114 0 0 98 17 0 0 0 325
WBO 0 2 51 0 18 4 7 4 2 0 0 2 11621 0 0 0 11731
HWE 0 10 10 0 0 4 1 0 0 0 0 371 0 0 0 404
WWE 0 0 i 0 2 0 0 0 0 0 0 0 11 0 0 0 14
BSV 0 1 8 0 0 0 0 0 0 0 0 0 2 0 0 0 11
Total 32 245 2901 0 141 161 19 126 1030 0 0 695 12875 0 0 0 18225
Table 4. Classification pixels of KME according to USGS land cover types on D04,

USGS

KME

UBL DCP ICP MCP CGM CWM GRS SHR SAV DBF ENF MFO WBO HWE WWE BSV Total
UBL 2 8 44 0 3 8 0 0 15 1 1 2 26 0 0 0 110
DCP 0 16 91 0 0 51 0 0 205 8 11 52 19 0 0 0 453
ICP 0 7 96 0 0 14 0 1 123 1 1 8 18 0 0 0 269
MCP 0 5 0 0 1 0 0 0 0 2 0 12 0 0 0 0 20
CGM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
CWM 0 0 2 0 0 3 0 0 36 0 0 3 0 0 0 0 44
GRS 0 1 4 0 0 2 0 0 14 0 0 2 6 0 0 0 29
SHR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
SAV 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
DBF 0 287 55 0 4 269 0 0 612 302 18 638 { 0 0 0 2186
ENF 3132 408 0 3 984 0 16 1733 81 25 483 80 0 0 0 3948
MFO 0 86 92 0 0 419 0 1 639 82 8 186 21 0 0 0 1534
WBO 0 0 2 0 0 1 0 0 1 2 0 0 9611 0 0 0 9617
HWE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
WWE 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 2
BSV 0 1 6 0 0 2 0 0 0 0 0 2 2 0 0 0 13
Total 5 543 800 0 i1 1753 0 18 3378 479 64 1389 9785 0 0 0 18225
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Fig. 4. Diurnal variation of observed and simulated temperature for Mokpo, Wando station in D03 and Gangneung, Uljin

station in D04.
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Fig. 5. Diurnal variation of observed and simulated wind speed for Mokpo, Wando station in D03 and Gangneung, Uljin

station in D04.
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Fig. 6. Diurnal variation of mean sensible heat flux (SHF)
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EXP_U and EXP_K on D03.
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