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Abstract The impact of land cover changed by tidal flats on local meteorology in Gyeonggi
Bay was quantitatively evaluated based on a numerical modeling approach during 18 days (21
June to 9 July 2013). The analysis was carried out using three sets of simulation scenarios and
the land cover of tidal flats for each simulation was applied as follows: (1) the herbaceous wet-
land representing coastal wetlands (i.e., EXP-BASE case), (2) the barren or sparsely vegetated
representing low tide (i.e., EXP-LOW case), (3) the water bodies representing high tide (i.e.,
EXP-HIGH case). The area of tidal flats was calculated as about 552 km” (the ratio of 4.7% for
analysis domain). During the daytime, the change (e.g. wetlands to water) of land cover flooded
by high tide indicated the decrease of temperature (average 3.3°C) and the increase of humidity
(average 13%) and wind speed (maximum 2.9 m s™). The changes (e.g. wetlands to barren or
sparsely vegetated) of land cover induced by low tide were smaller than those by high tide. On
the other hands, the effects of changed land cover at night were not apparent both high tide and
low tide. Also, during the high tide, the meteorological change in tidal flats affected the metro-

politan area (about 40 km from the tidal flat).
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Fig. 1. The nested model domains for WRF simulation. Right figure is a zoom of the target area of D5. Black circles indicate
meteorological sites and the filled contour represents the elevation above sea level.
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Fig. 2. Dominant land-use at 1 km resolution from EXP-BASE. The MU, JG and IN indicate the Mueuido, Jeongok Port and

Incheon meteorological observation station.
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Table 1. Percentage of dominant land-use categories for
study domain (D5).

Table 3. Model performance statistics calculated for
temperature, relative humidity and wind speed.

Land-use category Pixels Percent

Statistic Temperature Relative humidity Wind speed

Urban and built-up land 1619 139
Dryland cropland and pasture 561 4.8
Irrigated cropland and pasture 1689 145
Mixed dryland/irrigated cropland and pasture 43 04
Cropland/grassland mosaic 7 0.1
Cropland/woodland mosaic 10 0.1
Grassland 184 1.6
Shrubland 300
Savanna 59 05
Deciduous broadleaf forest 1831 157
Evergreen needleleaf 504 43
Mixed forest 474 41
Water bodies 3894 335
Herbaceous wetland 552 47
Barren or sparsely vegetated 19 1.7
Mixed tundra 2 00
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I0A 0.85 0.77 0.77
MBE 1.52 -13.05 -0.53
RMSE 1.92 14.24 1.25
MAGE 1.55 12.50 0.88

2 A AR EXIEEE HSAIA 7Y ERdE
A3E B3

EX I E getuE s A1 EXTE 54 w4
oF E214 A4ES Yeil= goE WRF 29 24
N BEAHE FE g mE 7l S/ EXIE
S (Y=, XX TR, WA, AR Ao,
gz A, B F8% F S FYsta I, o]
ZF Aol A8d e AR HE dFEH= HW,
BSV, WBol| sld=l+= S Table 201 A|A151HA

A7) g wd Yol 71d3} Wzke ¥l
£ 7 A7)l AHA] 93 vRItHLam
et al, 2006). &% F7= 712 Wzl Z4AE
T3, dol 5719 FHZ wiEHd e % F
71 FESHA "tk A BAE AEEA AgEes
vl Azbe] B &% zpol= EXP-LOWS} EXP-
HIGH7} EXP-BASE®] B3} ztzt 1.72 x 10° Jm K™
22, 9.0 x10° ImPK™' 718 A-7] dole
EXP-BASE®} EXP-LOW, EXP-HIGH®] H]Z o)A
EXP-LOWE 19cm 7H4, EXP-HIGHE 19.99 cm 7+
23 Ao Yesth T Z7he Hgo 2R E
o= WS wrlele AR 712 ou|hn, o]d w
gt 717} 7HA = AUA FAR 7 kS fEs)
A Ao} e T2 EXYE genEHRgE 2
Aa=z gk Wyt Adide=z A YeR
EXP-BASE®| H|&] EXP-LOWE 11% =7}, EXP-
HIGHE 6% 743kt

32 RUAS

EXP-BASE ZA3e] 218]43< w71st7] 913l Table
39 tiddA(Dds5) W ASOS (Automatic Synoptic
Observation System)ol|A] 2% 7174824712, 23t
&, 58] FARA AAE ATt 7129

Table 2. Land-use parameter corresponding to herbaceous wetland, barren or sparsely vegetated and water bodies categories.

WRF USGS vegetation categories Albedo Soil moisture Emissivity Roughness Thermal inertia Soil heat capacity

Herbaceous wetland 14 60
Barren or sparsely vegetated 25 0.02
Water bodies 8 1.0

0.95 20 6 29.2 x 10°
0.9 1 2 12.0 x 10°
0.98 0.01 6 9.0 x 10%

g=7)483 tl7] 277 4% (2017)
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Fig. 3. Temporal variations of observed and simulated surface temperature (top panel), relative humidity (middle panel) and

wind speed (bottom panel) at Incheon ASOS site.
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