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Abstract: The AERMET, the AERMOD meteorological preprocessing program, mainly used for
environmental impact assessment and Integrated Environmental Permit System (IEPS) in Korea, has

not considered the land covers characterasitics, and used only the past meteorological data format

First Author: Suhyang Kim, Tel: +82-31-382-8385, E-mail: shzwei@gmail.com, ORCID: 0000-0003-3162-2796
Corresponding Author: Sunhwan Park, Tel: +82-31-382-8385, E-mail: pbs827@nate.com, ORCID: 0000-0003-0889-8161
Co-Authors: Jongseok Tak, Tel: +82-31-382-8385, E-mail: upupt@hanmail.net, ORCID: 0000-0002-9312-9932

Jongsik Ha, Tel: +82-44-415-7754, E-mail: jsha@kei.re.kr, ORCID: 0000-0001-9473-5603

Hyunsoo Joo, Tel: +82-44-415-7675, E-mail: hsjoo@kei.re.kr, ORCID: 0000-0002-1293-4754

Nachyun Lee, Tel: +82-43-710-4011, E-mail: kuknhlee@schoolkeepa.or.kr, ORCID: 0000-0002-0790-8682

Received: 29 May, 2022. Revised: 22 August, 2022. Accepted: 16 September, 2022.



272 EFFEI HM31H M5

0Fl

CD-144. In this study, two results of AERMET application considering CD-144 format and ISHD

format, being used internationally, were compared. Also, the atmospheric dispersion characteristics

were analyzed with consideration of land cover. In the case of considered the CD-144 format, the

actual wind speed was not taken into account in the weak wind (0.6~0.9m/s) and other wind speed

due to the unit conversion problem.

The predicted concentration considering land cover data was up to 387% larger depending on the

topographic and emission conditions than without consideration of land cover. In conclusion, when

using meteorological preprocessing program in AERMOD modelling, AERMET, with ISHD format,

land cover characterasitics in the area should be considered.

Keywords : Environmental Impact Assessment, AERMOD, AERMET, Land Cover, CD-144, ISHD
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Table 1. Model input conditions

Item Point Source Area Source
Area (m?) 250,000
Stack height (m) 35
Stack diameter (m) 0.8
Exit velocity (m/s) 14.0
Exit temperature (K) 423.15 -

Emission rate (g/s) 1.0 1.0 (4.0E-06g/m?'s)
Effective stack height (m) 72.4
Maximum terrain height (m) 48.3
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Figure 1. Locations of the study area (Gunsan).
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Figure 2. Steps of AERMET Processing (U.S. EPA, 2021a).
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Table 2. Comparison of land cover classification by Ministry of Environment and NLCD2016

Ministry of Environment Land cover classification

NLCD2016 Land cover classification

Residential Area 110 Developed, Medium Intensity 23
Industrial 120 Developed High Intensity 24
Commercial 130 Developed High Intensity 24
Entertainment 140 Developed, Open Space 21
Transportation 150 Developed, Medium Intensity 24
Public facilities 160 Developed, Low Intensity 22
Rice pad 210 Cultivated Crops 82
Field 220 Cultivated Crops 82

Vinyl greenhouse 230 Cultivated Crops 82
Orchard 240 Cultivated Crops 82
Other arable land 250 Cultivated Crops 82
Broad leaf tree forest 310 Deciduous Forest 41
Needle leaf tree forest 320 Evergreen Forest 42
Mixed stand forest 330 Mixed Forest 43
Natural pasture 410 Pasture/Hay 81
Artificial pasture 420 Pasture/Hay 81
Inland swamp 510 Pasture/Hay 81
Coastal swamp 520 EmergentHerbaceous Wetlands 95
Natural barren land 610 Woody Wetlands 90
Other barren land 620 Barren Land (Rock/Sand/Clay) 31
Inland water 710 Barren Land (Rock/Sand/Clay) 31
Sea water 720 Open Water 11
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Figure 3. Comparison of AERMET result wind speed with
surface weather formats.

Table 3. Comparison of wind speed with Gunsan ASOS and AERMET results in 2020

Wind speed Categoris Observed CD-144 ISHD
(m/s) hr % hr % hr %
missing 54 0.6 54 0.6 54 0.6
<04 2,029 23.1 2,029 23.1 2,029 23.1
0.5~0.9 855 9.7 461 52 855 9.7
1.0~1.5 1,246 14.2 2,200 25.0 1,246 14.2
1.6~2.0 933 10.6 0 0.0 933 10.6
2.1-3.0 1,384 15.8 1,518 17.3 1,384 15.8
3.1~4.0 995 113 1,062 12.1 995 11.3
4.1~6.0 948 10.8 1,094 125 948 10.8
>6.1 340 39 366 4.2 340 39
Total 8,784 100.0 8,784 100.0 8,784 100.0
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Table 4. Summary of Predicted Concentrations by CD-144 and ISHD (100 rank highest)

Case Max. (ppb) Avg. (ppb) | Median (ppb) | Standard Deviation
CD-144 5.13 436 4.62 0.19
Case 1-1
h ISHD 5.28 433 4.61 0.22
r
CD-144 32.95 15.56 18.53 451
Case 1-2
) ISHD 34.27 14.46 17.02 4.75
Point Source
CD-144 2.76 1.47 1.72 0.28
Case 1-1
ISHD 2.69 1.47 1.71 0.27
24hr
CD-144 2.70 1.52 1.73 0.24
Case 1-2
ISHD 2.63 1.52 1.72 0.23
CD-144 80.85 76.07 77.11 0.99
Case 1-1
h ISHD 78.81 74.36 75.33 1.14
r
CD-144 69.70 61.30 62.67 2.01
Case 1-2
ISHD 69.70 59.59 60.76 2.19
Area Source
CD-144 21.12 16.24 17.25 1.25
Case 1-1
ot ISHD 19.97 15.53 16.64 1.13
r
CD-144 18.96 13.49 14.58 1.17
Case 1-2
ISHD 16.66 1278 13.75 0.98
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Table 5. Roughness length, Bowen ratio, Albedo for Case 1-1 (with land cover)
Winter Spring Summer Autumn
Sector
R B A R B A R B A R B A
1 0.0195 | 1.62 0.52 | 0.0534 | 040 0.16 | 02273 | 0.67 0.22 | 0.0684 | 0.84 0.18
2 0.0123 | 1.57 0.55 ] 0.0397 | 033 0.14 | 02324 | 057 022 | 0.0558 | 0.74 0.17
3 0.0071 1.57 0.55 | 0.0266 | 0.28 0.12 | 0.1974 | 0.49 020 | 0.0392 | 0.65 0.15
4 0.0201 1.53 0.55 | 0.0584 | 036 0.15 | 02795 | 053 022 | 0.0774 | 0.74 0.17
5 0.0258 | 1.59 0.51 | 0.0827 | 0.40 0.14 | 0.3066 | 0.51 0.19 | 0.0921 | 0.77 0.16
6 0.0103 | 1.63 0.51 | 0.0383 | 031 0.13 | 0.2104 | 0.50 0.19 | 0.0498 | 0.67 0.15
7 0.0128 | 1.56 0.57 | 0.0405 | 035 0.15 | 02317 | 0.59 023 | 0.0561 | 0.77 0.18
8 0.0123 | 1.61 0.55 | 0.0434 | 0.36 0.15 | 0.2391 | 0.62 0.22 | 0.0563 | 0.81 0.17
9 0.0058 | 1.61 0.53 0.036 0.30 0.13 | 0.1865 | 0.51 0.19 | 0.0344 | 0.68 0.15
10 0.0204 | 1.70 0.53 | 0.0773 | 0.46 0.16 | 0.2745 | 0.68 0.22 0.077 0.95 0.18
11 0.0155 | 1.71 0.53 | 0.0619 | 042 0.15 | 0.2544 | 0.67 0.21 | 0.0656 | 0.91 0.17
12 0.005 1.86 047 | 0.0197 | 032 0.12 | 0.1152 | 057 0.17 | 0.0245 | 091 0.13
Remark : R : Roughness length, B : Bowen ratio, A : Albedo
Table 6. Roughness length, Bowen ratio, Albedo for Case 1-2 (with land cover)
Winter Spring Summer Autumn
Sector
R B A R B A R B A R B A
1 0.0149 | 1.50 0.56 | 0.0468 | 035 0.15 | 0.2474 | 0.61 0.23 | 0.0617 | 0.78 0.18
2 0.0134 | 1.56 0.54 | 0.0439 | 035 0.14 | 02313 | 0.61 021 | 0.0571 | 0.78 0.17
3 0.0089 | 1.64 0.55 | 0.0315 | 032 0.13 | 0.2200 | 0.57 0.20 | 0.0460 | 0.77 0.15
4 0.0153 | 1.56 0.57 | 0.0470 | 036 0.15 | 0.2627 | 0.62 0.23 | 0.0656 | 0.80 0.18
5 0.0171 1.93 0.54 | 0.0534 | 047 0.16 | 0.2539 | 0.77 0.23 | 0.0708 | 1.06 0.18
6 0.0219 | 2.82 0.50 | 0.0679 | 0.74 0.17 | 0.2420 | 1.15 023 | 0.0839 | 1.73 0.18
7 0.0374 | 2.81 0.51 | 0.1018 | 0.89 021 | 02757 | 1.30 026 | 0.1170 | 1.91 0.22
8 0.0096 | 1.85 0.50 | 0.0305 | 0.40 0.15 | 0.1331 | 0.64 021 | 0.0365 | 0.83 0.18
9 0.0096 | 1.66 047 | 0.0301 | 034 0.13 | 0.1459 | 0.59 0.19 | 0.0373 | 0.75 0.15
10 0.0107 | 1.53 0.52 | 0.0318 | 033 0.15 | 0.1525 | 0.56 0.22 | 0.0399 | 0.69 0.18
11 0.0093 | 1.53 0.55 | 0.0312 | 031 0.14 | 0.1960 | 0.54 021 | 0.0435 | 0.69 0.17
12 0.0034 | 1.62 047 | 0.0124 | 024 0.11 | 0.0915 | 043 0.17 | 0.0173 | 0.67 0.13

Remark : R : Roughness length, B : Bowen ratio, A : Albedo
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Figure 6. Locations of the study area land cover category.

Table 7. Summary of Predicted Concentrations by with or without land cover (100 rank highest)

Cases Max. (ppb) Avg. (ppb) | Median (ppb) | Standard Deviation
without 5.28 433 4.61 0.22
Case 1-1 -
Ik with 9.04 4.54 5.58 1.16
r
without 3427 14.46 17.02 475
Case 1-2 -
. with 74.82 44.65 49.22 5.78
Point Source -
without 2.69 1.47 1.71 0.27
Case 1-1 -
with 1.59 0.97 1.05 0.12
24hr -
without 2.63 1.52 1.72 0.23
Case 1-2 -
with 9.83 342 425 1.50
without 78.81 74.36 75.33 1.14
Case 1-1 -
hr with 67.61 50.99 16.64 3.58
without 69.70 59.59 60.76 2.19
Case 1-2 -
with 105.67 84.23 88.48 493
Area Source -
without 19.97 15.53 16.64 1.13
Case 1-1 -
with 14.97 10.81 11.47 0.88
24hr -
without 16.66 12.73 13.75 0.98
Case 1-2 -
with 18.26 13.02 13.83 1.18
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Figure 7. Comparison of predicted concentrations with or without land cover.
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