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Applicable Evaluation of the Latest Land-use Data
for Developing a Real-time Atmospheric Field Prediction of RAMS
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Abstract

Chemical Accident Response Information System (CARIS) which has been designed for the efficient emergency
response of chemical accidents produces the real-time atmospheric fields through the Regional Atmospheric Mod-
eling System, RAMS. The previous studies were emphasized that improving an initial input data had more effective
results in developing prediction ability of atmospheric model. In a continuous effort to improve an initial input data,
we replaced the land-use dataset using in the RAMS, which is a high resolution USGS digital data constructed in
April, 1993, with the latest land-use data of the Korea Ministry of Environment over the South Korea and simulated
atmospheric fields for developing a real-time prediction in dispersion of chemicals. The results showed that the
new land-use data was written in a standard RAMS format and shown the modified surface characteristics and the
landscape heterogeneity resulting from land-use change. In the results of sensitivity experiment we got the improv-
ed atmospheric fields and assured that it will give more reliable real-time atmospheric fields to all users of CARIS

for the dispersion forecast in associated with hazardous chemical releases as well as general air pollutants.
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Table 1. The classifications of the land-use data using in the Korea Ministry of Environment (KMOE) and RAMS, res-

pectively.
KMOE
RAMS
Great classification Middle classification
Residential area 110
Industrial area 120
Business area 130
Urban and built up 100 Urban and built up 30
Amusement facilities 140
Traffic area 150
Public facilities 160
Dryland crop field 210 Cropland 28
Irrigation crop field 220 Irrigated crop 16
Agriculture 200 Greenhouse cultivation field 230 Bare ground 29
Orchard 240 Open shrubland 26
Other cultivation field 250 Cropland 28
Deciduous broadleaf forest 310 Deciduous broadleaf forest 21
Forest 300 Coniferous forest 320 Evergreen needleleaf forest 18
Mixed forest 330 Mixed cover 22
Grassland 410
Grassland 400 Golf field 420 Grassland 27
Other grassland 430
Inland wetland 510
Wetland 500 Bog or marsh 17
Coastal wetland 520
Mine area 610
Bare ground 600 Bare ground 29
Other bare ground 620
Inland water bodies 710 Lakes, rivers, streams (inland) 1
Water bodies 700 <
Sea water bodies 720 Ocean : 0
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Fig. 1. A flow chart for the atmospheric field generation
of CARIS predicted by RAMS.
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Table 2. Model input parameters of RAMS used in this
study.

+ Initialization time: 0000 UTC 6 Aug 2004/0000 UTC 6 Aug
2006
* Model grid structure
Horizontal grid resolution: 48, 12, 3 (km)
Vertical levels: 26 layers (vertical stretch ratio: 1.15)
Soil layers: 11 layers
Arakawa C grid (u, v, w % Ax)
» Cumulus parameterization scheme: Kuo
* Radiation scheme: Mahrer & Pielke
« Initial atmospheric field: GDAP (Global Data Assimilation
and Prediction System)
« Input dataset: DEM30s, Micro43, ogedata, topol0m, SST43

GRID 3

130.4

129.6
Longitude (E)

128 128.8

Fig. 2. Modeling domains with the three nested grids. The crosses in the grid 3 indicate the surface stations of KMA
(Korea Meteorological Administration) for the model validation.
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* Advanced Very High Resolution Radiometer
** Korea Ministry of Environment

Fig. 3. The comparison between the USGS 1 km AVHRR (a) and KMOE land-use data (b) reflected through the numeri-

cal simulation of RAMS.
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Fig. 6. Time series of air temperature (°C) (a) and wind speed (m/s) (b) for the model validation on August 7~ 8, 2004.
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Table 3. Summary of statistics used in the model validation.

Case August 7~8, 2004 August 7~8, 2006
Base case KMOE case Base case KMOE case

Station/Variables P* RMSE IOA R P* RMSEIOA R P* RMSE IOA R P* RMSE IOA R
Temperature 000 132 093 096 000 195 082 088 000 207 087 083 000 283 075 0.68

Busag  Vind speed 000 120 073 057 000 117 078 065 030 110 077 0.69 022 138 069 0.60
u-component of wind  0.00 3.85 020 044 000 430 0.17 029 000 191 039 083 000 217 034 078
v-component of wind  0.00 635 0.1 0383 000 680 0.10 083 000 431 0.17 075 000 444 0.6 0.73
Temperature 000 086 098 096 000 084 098 096 027 231 088 088 032 228 089 091

Ulsag  WVind speed 000 203 066 070 000 149 076 073 000 195 0.60 057 000 146 069 0.63
u-component of wind  0.00 2.80 021 033 000 239 022 027 090 289 022 050 092 244 024 046
v-comporentof wind  0.00 636 008 082 000 600 0.0 083 000 476 0.15 086 000 448 0.14 084
Temperature 000 201 089 097 000 235 087 097 000 407 076 085 000 394 078 0.88

Pohane Vind speed 000 1.64 058 046 004 106 073 058 000 164 053 026 003 122 053 026
€ wcomponentof wind 001 358 004 021 004 367 004 018 011 251 024 013 000 255 018 041
v-component of wind  0.00 556 0.8 022 0.00 488 020 022 000 360 030 008 000 334 029 004
Temperature 006 3.5 0.87 094 001 324 086 094 000 251 087 0.78 000 229 092 088

Gumi Wind speed 001 176 045 052 003 149 048 052 000 174 028 002 000 168 030 0.02
u-component of wind  0.00 381 0.3 0.1 000 374 0.2 001 004 274 021 068 001 293 019 0.60
v-component of wind  0.02 1.58 0.60 074 004 132 065 073 000 300 010 023 000 296 0.10 019
Temperature 000 129 094 09 000 126 095 09 0.4 220 087 096 053 248 085 096

Masay  Vind speed 000 148 063 047 000 146 063 046 000 212 062 00l 000 208 063 0.06
u-component of wind  0.00 349 0.5 040 000 3.52 0.5 041 000 182 026 049 000 196 026 058
v-component of wind  0.00 538 0.02 078 0.00 531 0.2 077 009 616 008 073 006 608 008 0.72
Temperature 000 105 098 097 000 123 098 098 004 269 089 097 000 291 089 097

iy Wind speed 000 288 053 076 000 173 066 074 000 276 047 057 000 178 059 057
J u-component of wind  0.00 2.95 0.16 0.83 0.00 253 0.18 079 000 228 013 044 000 177 0.17 042
v-componentof wind  0.00 648 0.0 074 000 564 0.12 073 000 553 011 057 000 490 0.13 057
Temperature 001 216 091 098 024 246 089 098 000 2.5 092 094 000 2.69 089 090

Decgu Wind speed 000 208 041 032 048 128 052 030 002 108 056 035 034 085 072 059

u-componentof wind  0.00 3.19 0.18 005 000 276 0.9 007 002 189 040 046 004 266 029 020
v-component of wind  0.00 4.47 005 0.69 000 369 006 067 011 287 112 032 006 208 016 0.36

P* means ANOVA p-value.
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Fig. 8. Hourly wind vectors simulated and observed on August 7~ 8, 2004.
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Fig. 9. The same in Fig. 8 except for 2006.
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