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A Numerical Study of the Effects of Land Characteristics on the Air Cooling
Jae-Ho An, Tae-Wan Kim" and Sang-Fun Lee” (Department of Environmental Engineering and "Department of Plant
Resource Science, Hankyong National University, Ansung 456-749, Korea)

ABSTRACT : A three-dimensional numerical mesoscale model by Pielke's estimation (University of Virginia
Mesoscale Model, UVMM) was applied to investigate the effects of land characteristics including Iand-humidity,
land-roughness and land-albedo on some micro-climatic coefficients and the air cooling capacity. The results
indicated that land-characteristics exposed a significant effect on air cooling. Air cooling effects between in urban
and agricultural areas were compared and the effects were much higher in agricultural area. Air cooling effects of
weed species were different and when converted into economic values by diesel oil price the effects were ranged

from 411 to 816 Won/plant.

Key words: mesoscale model, land characteristics, albedo, air cooling, weed.
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M\ : latent heat of vaporization
G : soil heat flux
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¥ : psychrometric constant
rs . bulk surface resistance
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Table 1. Meteorological data for simulation

Meteorological data May 4, 2001 Aug. 29, 2001

Synoptical pressure (hpa) 1022 1015
Relative humidity (%) 55 55
Geostrophic wind speed(m/sec.) 4 3

Geostrophic wind direction 70 %0
(degree)

Initial height of PBL (m) 400 400
Time increment (sec) 60 60

Table 2. Land characteristics of urban area and rural area

Parameters Urban area  Rural area
Albedo (%) 15 23
Soil Humidity (%) 5 30
Roughness (cm) 200 10
Soil Density (g/cm) 226 1.74

Specific Heat (cal/g grad) 02 0.3
Heat diffusivity (cm’/sec.) 0.0079 0.0038
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Fig. 1. Effect of Albedo on diurnal variation of soil temper-
ature.
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Table 3. Roughness-Length by Moeller”
Land Type 7y Land Type 7y
Snow 001 - 01 Farmland 5-50
Sand 01-1 Forest 50 - 300
Grass 01-10 Gty 50 - 300
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Fig. 2. Effect of land rough-length on diurnal variation of
soil temperature.
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Fig, 3. Diurnal variation of soil temperature on May 4, 1991.
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Fig. 4. Diurnal variation of soil temperature on Aug. 29, 1991.

Table 5. Economic valuation of environmental functionality of weeds in aspect of air cooling (Woryplant)

o Daysa)

R 122 153 18 12 202 214 23 233 M5 255
Goosefoot A" 017 045 085 310 447 650 839 994 1142 1280 1279
(Chenopodium. album) Yp? 023 051 105 372 498 726 931 1102 1238 1367 1372
Common purslabe As 001 005 014 030 066 110 146 170 1% 215 221
(Portulaca oleraces) Yp 002 011 019 032 078 121 15 184 203 227 228
Hairy crabgrass As 03 068 164 339 411 58 765 934 1048 1147 1148
(Digitaria_ciliaris) Yp 097 080 19 402 457 68 864 998 1079 1131 1190
Green foxtail As 019 037 098 273 427 639 852 1012 1121 1200 1205
(Setaria viridis) Yp 025 040 110 314 488 734 98 1088 1228 1325 1320
Barnyardgrass As 069 28 610 1010 1184 1491 1826 1931 2069 2160 2160
(Echinochloa crus-galli) Yp 082 329 72 1119 1278 1574 1923 2031 2123 219 2192
Wild soybean As 015 033 08 313 447 630 807 928 1058 1190 119
(Glycine soja) Yp 020 038 08 340 506 711 856 987 1109 1246 1253
Asiatic dryflower As 008 025 100 230 417 638 845 953 1059 1146 1164
(Commelina communis) — Yp 014 033 139 254 460 714 910 1029 1113 1238 1242
Annual fleabae As 019 047 12 350 498 715 902 1056 1201 1337 1339
(Erigeron anmuus) Yp 021 055 141 38 548 756 939 1132 1254 1403 1409
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Fig. 5. Economic evaluation of environmental functionality in main weeds in aspect of air cooling
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