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Abstract: With the recent development of information and communication technology, there has
been an increasing demand for the digitalization of environmental impact assessment report and the
enhancement of information accessibility within these reports. In response, this study developed a
system that automates the operation of the American Meteorological Society and U.S. Environmental
Protection Agency Regulatory Model (AERMOD), a key model used for air quality assessments, to
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support the digitalization of environmental impact assessments. The system is designed to

automatically collect basic meteorological data and construct terrain data required for model operation.

Additionally, it provides a web-based user interface for inputting emission sources and emission

quantities. The consistency between the Linux-based and Windows-based model systems built to

operate AERMOD was ensured through this system. This system is expected to produce standardized

results during AERMOD modeling and serve as a foundation for the implementation of digital

environmental impact assessments.

Keywords: Environmental impact assessment, AERMOD, Air quality model, Odor model, ICT Support
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- WEB Browser-> Ajax Viewer
« WEB Operation -> JavaScript tool

« Linux -> Ubuntu(22.04)
- Apache Tomcat(v8.0) -> WAS Server

« MariaDB(v5.6)

-> DBMS

- eGOVFrame (v4.0) -> MVC Controller

- MyBatis(v3.2) -> Data Mapper

L2 »

AERMOD Model Automation : Python 3.8

'

» Implementing Ajax-based Ul using OpenSource
* Implementing Ajax Ul using JavaScript for

dynamic interfaces

« Use AERMOD as an operating server using Linux

* Using Tomcat as a WAS server

* Managing data using MariaDB

+ Implementing Java-only processes using Open

Framework

Figure 1. Development environment
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Figure 2. Diagram of dispersion model system
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Table 1. List of domain used for the AERMOD model

Type Value
Domain AnchorXY (UTM X, Y) (m) | 348700.0, 4030300.0
Domain Grid Count (X, Y) 131, 131
Domain Grid Spacing (X, Y) (m) 100, 100

Table 2. List of emissions applied to the AERMOD

Emissions (g/m* sec)
Pollutants : -
Construction Operation
PM,, 7.04E-06 1.21E-05
PM, 5 7.37E-07 1.27E-06
NO, 1.08E-07 2.14E-06
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Figure 4. Current status of receptor points of the facility
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Meteorological data collection

-
HTTP req ue? /

/ HTML
P e T = o
RL HTML
URLlist | 2t~ Downloader 5 Parser : ‘
htlps/:;/www.wEather.go.}(r/,.. . ;\ 7
http://weather.uwyo.edu/... = TTTTTTTT T s e M N % A
Web Crawler = MariaDB

#SQL Server

* Air pollution information is developed separately using OpenAPI linkage

+ Designed to extract only the necessary surface weather data and high-altitude weather data from the HTML

(HyperText Markup Language) transmitted from the Downloader and store them in the DB.
+  Designed to support multiple DBMS including Mysql and SQL Server

Figure 8. Overview of the functions of the software module that automatically collects weather data in a web environment
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* Developing surface meteorological and high-altitude
meteorological data collection

Save execution log

Even missing weather data can be collected without omission using the reprocessing function. \ V4
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= Provides an environment where data collection status can be continuously monitored

Figure 9. Running the weather data collection program and running logs
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Figure 10. Example of collecting and storing data
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cd144 format description cd144 conversion results (example)

column item or element FE R
15 X| ¥ =( Station Number WBAN) 00001-99999
67 HE (Year) 0099
89 = 0112

1011 E] 0131
1213 A 0023
14-16 23 000-990
1720 FERY
2123 TIE
24-31 L]
32:35 17| (Sea Level Pressure) 0000-9999
36-38 0| &% & =(Dew Point Temperature) -99-99
3940 E2HWind Direction) 0036
4142 & S(Wind Speed) 0099
4346 X| 27| (Station Pressure) 1000-3999
4749 £ (Dry Bulb Temperature) -99-99
5052 (Wet BulbTemperature) 99-99
5355 5 £ (RelativeHumidity) 000-100
56 Total Sky Cover 09
57 Amount of Lowest Layer 09
58 Type of Cloud Lowest Layer
5961 Height of Lowest Layer 000990
62 Amount of Second Layer 09
63 Type of Second Layer 09
6466 Height of Second Layer
67 ‘Summation Amount at Second Layer 09
68 “Amount of Third Layer 09
69 Type of Third Layer 09
7072 Height of Third Layer
73 ‘Summation Amount at Third Layer 09
74 Amount of Fourth Layer 09
75 Type of Fourth Layer 09
7678 Height of Fourth Layer
79 & 28 (Total Opague Sky Cover) 09
80 Not used

0011202

aa112a2

36 73002 16 400
3% 2007 14 aca

== 7. &
0011202 1 36 82982 32 953 3
0011202 1 36 72982 32 953 3
0011202 1 34 62982 31 953 3
0011202 1 36 72982 29 953 3
0011202 1 36 92983 27 950 e
0011202 1 36 82983 26 950 [
0011202 1 34 92083 25 950 °
0011202 1 36102993 23 950 e
0011202 1 36102993 23 950 e
0011202 1 34 92993 23 950 °
0011202 1 36102994 25 950 e
0011202 1 34112994 26 950 °
0011202 1 34132994 26 950 e
0011202 1 34132992 28 950 °
0011202 1 34 82992 29 950 e
0011202 1 32162992 28 950 e
0011202 1 34 92995 29 952 2
0011202 1 34 82995 27 952 2
0011202 1 34102995 25 952 2
0011202 1 34 82997 24 950 e
0011202 1 34112997 23 950 e
0011202 1 34122997 23 950 °
0011202 1 34102996 22 950 °
0011202 1 34 92096 22 950 e
0011202 1 32112996 22 950 e
0011202 1 34142999 21 400 °
0011202 1 34142999 19 400 °
0011202 1 34 92999 18 400 e
0011202 1 34122997 18 400 e
0011202 1 34112997 17 400 e
0011202 1 34 92997 16 400 [}
0011202 1 34123000 15 400 °
0011202 1 34 93000 15 400 e
0011202 1 34103000 16 400 °
0011202 1 34102997 17 400 °
0011202 1 34122997 18 400 °
0011202 1 34122997 19 400 °
0011202 1 34132996 20 400 °
0011202 1 36112996 21 400 °
0011202 1 34112996 21 4e@ [}
0011202 1 34102999 21 400 e
0011202 1 34 82999 19 400 e
0011202 1 34102999 18 400 e
0011202 1 36 93002 17 400 °
1 e
5 a

Figure 11. Example of converting CD144, which is an AERMET input format

WMO/NOAA Upper air Observational Weather Data Upper air Observational Weather Data(DB)
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Figure 12. Example of collecting and storing atmospheric sounding data
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FSL Rawinsonde data forsat
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data Tines
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5
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TEeEo

Ly tication line

type of ident
254 = indicates a new sounding in the output file

ther indicators line

TS or merged data)
7 = tropopause level (GTS or merged data)
8 = saxisua wind level (GTS or serged data)
9 = surtace level
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I = =
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s 2220 11343 99595 99999
s  21ae 11577 99995 99999
s 2060 11817 99995 99999
s 11882 59995 99999
2 2000 12011 99995 99999
s 1sse 121es 59995 99999
s 17se 12sss 99995 99999
s 173 12902 59995 99999
s 1ese 13085 99999 99999
S 1see 13389 59995 o9sos
2 1see 13317 99995 9sssq
S 13se 1a20a 59595 99999
s 1306 14577 59995 9ssss
s 1256 14937 99995 99999
5 1220 1sea0 59995 99999
5 118e 15243 99999 99999
s 116e 15373 59595 SssSS
S 1156 1542 Sss5s  sssss
5 1120 1sseo 59555 so9ss
s 1ese 1s7%e 59595 99990
a 16307 99995 99999

l

Figure 13. Example of converting FSL to AERMET input format
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Figure 14. Manage point source data
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Figure 17. Design of a data flow diagram for automating air quality modeling
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Table 3. Comparison of average and maximum values of
model operation results

Type Linux Windows
average (ug/m°) 1.90294 1.90294
max (ug/m’) 138.56638 138.56638
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Figure 20. Example of 24-hour average PM;, concentration distribution

140

120

100

80

60

40

20

140

120

100

80

60

40

20

10



Ofo
ok
4>
ﬂ
o
Ao
M
ne
riok
oy
J0
=
o
|'0 I
4>
~
iul
A
uz
fob
oy
02
09
0!
N
Ral
0
o
-0

|3t AERMOD AJAE! 72t 17

Table 4. PM,, 24-hour average forecast results during construction and operation

. Construction (ug/m®) Operation (pg/m’)
NO. Dlzir)lce Current Prediction Current Prediction | Apply Site
Conc."” el Core, Conc. Conc."” Al O, Conc.
1 156 56.0 22.5 78.5 56.0 28.6 84.6 A-1
2 1,151 57.1 4.0 61.1 57.1 19.6 76.7 A-4
3 2,102 57.1 17.2 74.3 57.1 8.6 65.7 A-4
4 129 56.0 22 582 56.0 17.7 73.7 A-1
5 321 56.0 3.6 59.6 56.0 534 109.4 A-1
6 1,162 57.1 0.6 57.7 57.1 11.1 68.2 A-4
7 1,023 57.1 0.9 58.0 57.1 6.9 64.0 A-4
8 1,436 57.1 0.6 57.7 57.1 4.1 61.2 A-4
9 1,477 57.1 2.0 59.1 57.1 12.0 69.1 A-4
10 440 56.0 0.8 56.8 56.0 6.9 62.9 A-1
11 1,014 56.0 7.8 63.8 56.0 20.5 76.5 A-1
12 443 56.0 0.7 56.7 56.0 43.9 99.9 A-1
13 1,456 64.5 6.6 71.1 64.5 14.9 79.4 A-5
14 1,787 64.5 3.1 67.6 64.5 10.9 75.4 A-5
15 603 56.0 0.9 56.9 56.0 19.5 75.5 A-1
16 1,677 64.5 1.7 66.2 64.5 1.2 65.7 A-5
17 1,435 64.5 2.6 67.1 64.5 1.2 65.7 A-5
18 1,613 64.5 0.8 65.3 64.5 0.7 65.2 A-5
19 1,686 64.5 0.8 65.3 64.5 0.6 65.1 A-5
20 255 56.0 1.1 57.1 56.0 4.6 60.6 A-1
21 1,419 64.5 0.9 65.4 64.5 12 65.7 A-5
22 444 62.3 14.7 77.0 62.3 8.6 70.9 A-2
23 638 62.3 10.2 72.5 62.3 72 69.5 A-2
24 1,142 62.3 1.6 63.9 62.3 0.5 62.8 A-2
25 843 62.3 1.2 63.5 62.3 0.9 63.2 A-2
26 944 62.3 0.9 63.2 62.3 0.9 63.2 A-2
27 1,222 57.7 10.5 68.2 57.7 7.0 64.7 A-3
28 278 56.0 222 78.2 56.0 19.3 75.3 A-1
29 325 56.0 5.1 61.1 56.0 16.7 72.7 A-1
30 1,500 57.7 4.6 62.3 57.7 39 61.6 A-3
31 699 56.0 3.0 59.0 56.0 23.7 79.7 A-1
32 283 56.0 7.9 63.9 56.0 29.8 85.8 A-1
33 1,905 623 35 65.8 62.3 0.7 63.0 A-2
34 1,716 57.7 2.1 59.8 57.7 1.0 58.7 A-3
35 1,749 57.7 4.2 61.9 57.7 2.0 59.7 A-3
36 2,016 57.7 5.0 62.7 57.7 4.8 62.5 A-3
NAAQS 100 -
DJAAQS 100 -

! Current concentration data: EIASS (2021.10)
NAAQS : National Ambient Air Quality Standards
DJAAQS : Daejeon’s Ambient Air Quality Standards
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Figure 21. Example of 24-hour average PM, s concentration distribution
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Table 5. PM,5 24-hour average forecast results during construction and operation

' Construction (ug/m?) Operation (pug/m®)
NO. Dlz:il)lce Current Prediction Current Prediction Apply Site
Conc."” ARCo, Conc. Conc."” ACo, Conc.
1 156 453 2.4 47.7 453 3.0 483 A-1
2 1,151 46.0 0.4 46.4 46.0 2.0 48.0 A-4
3 2,102 46.0 1.8 478 46.0 0.9 46.9 A-4
4 129 453 0.2 45.5 453 1.8 47.1 A-1
5 321 46.0 0.4 46.4 46.0 55 51.5 A-1
6 1,162 46.0 0.1 46.1 46.0 1.2 472 A-4
7 1,023 46.0 0.1 46.1 46.0 0.7 46.7 A-4
8 1,436 46.0 0.1 46.1 46.0 04 46.4 A-4
9 1,477 453 0.2 45.5 453 1.2 46.5 A-4
10 440 453 0.1 454 453 0.7 46.0 A-1
11 1,014 453 0.8 46.1 453 2.1 474 A-1
12 443 56.9 0.1 57.0 56.9 4.5 61.4 A-1
13 1,456 56.9 0.7 57.6 56.9 1.6 58.5 A-5
14 1,787 453 0.3 45.6 453 1.1 46.4 A-5
15 603 56.9 0.1 57.0 56.9 2.0 58.9 A-1
16 1,677 56.9 0.2 57.1 56.9 0.1 57.0 A-5
17 1,435 56.9 0.3 57.2 56.9 0.1 57.0 A-5
18 1,613 56.9 0.1 57.0 56.9 0.1 57.0 A-5
19 1,686 453 0.1 454 453 0.1 454 A-5
20 255 56.9 0.1 57.0 56.9 0.5 57.4 A-1
21 1,419 453 0.1 454 453 0.1 454 A-5
22 444 56.9 1.5 584 56.9 0.9 57.8 A-2
23 638 55.5 1.1 56.6 55.5 0.8 56.3 A-2
24 1,142 55.5 0.2 55.7 55.5 0.1 55.6 A-2
25 843 55.5 0.1 55.6 55.5 0.1 55.6 A-2
26 944 55.5 0.1 55.6 55.5 0.1 55.6 A-2
27 1,222 55.5 1.1 56.6 55.5 0.7 56.2 A-3
28 278 48.9 23 51.2 48.9 2.0 50.9 A-1
29 325 453 0.5 45.8 453 1.7 47.0 A-1
30 1,500 453 0.5 458 453 0.4 45.7 A-3
31 699 48.9 0.3 49.2 48.9 2.5 514 A-1
32 283 45.6 0.8 46.4 45.6 3.1 48.7 A-1
33 1,905 453 0.4 45.7 453 0.1 454 A-2
34 1,716 489 0.2 49.1 489 0.1 49.0 A-3
35 1,749 48.9 0.4 493 48.9 0.2 49.1 A-3
36 2,016 48.9 0.5 494 48.9 0.5 494 A-3
NAAQS 35 -
DJAAQS 35 -

Y Current concentration data: EIASS (2021.10)
NAAQS : National Ambient Air Quality Standards
DJAAQS : Daejeon’s Ambient Air Quality Standards
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Figure 22. Example of 24-hour average NO, concentration distribution
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Table 6. NO, 24-hour average forecast results during construction and operation
. Construction (pg/m®) Operation (pg/m’)
NO. Dlzir)lce Current Prediction Current Prediction | Apply Site
Conc."” LGRICIE, Conc. Conc."” LGRICE, Conc.
1 156 25 0.167 25.167 25 1.969 26.969 A-1
2 1,151 33 0.030 33.030 33 1.151 34.151 A-4
3 2,102 33 0.128 33.128 33 0.961 33.961 A-4
4 129 25 0.016 25.016 25 1.057 26.057 A-1
5 321 25 0.027 25.027 25 3.384 28.384 A-1
6 1,162 33 0.004 33.004 33 0.655 33.655 A-4
7 1,023 33 0.006 33.006 33 0.446 33.446 A-4
8 1,436 33 0.004 33.004 33 0.253 33.253 A-4
9 1,477 33 0.015 33.015 33 0.740 33.740 A-4
10 440 25 0.006 25.006 25 0.501 25.501 A-1
11 1,014 25 0.058 25.058 25 1.511 26.511 A-1
12 443 25 0.005 25.005 25 2.582 27.582 A-1
13 1,456 22 0.049 22.049 22 1.115 23.115 A-5
14 1,787 22 0.023 22.023 22 0.693 22.693 A-5
15 603 25 0.007 25.007 25 1.150 26.150 A-1
16 1,677 22 0.013 22.013 22 0.219 22.219 A-5
17 1,435 22 0.020 22.020 22 0.244 22.244 A-5
18 1,613 25 0.006 25.006 25 0.072 25.072 A-5
19 1,686 22 0.006 22.006 22 0.067 22.067 A-5
20 255 22 0.008 22.008 22 0.278 22.278 A-1
21 1,419 22 0.007 22.007 22 0.104 22.104 A-5
22 444 22 0.110 22.110 22 0.835 22.835 A-2
23 638 25 0.076 25.076 25 0.568 25.568 A-2
24 1,142 22 0.012 22.012 22 0.075 22.075 A-2
25 843 26 0.009 26.009 26 0.092 26.092 A-2
26 944 26 0.006 26.006 26 0.086 26.086 A2
27 1,222 26 0.078 26.078 26 0.797 26.797 A-3
28 278 26 0.165 26.165 26 1.756 27.756 A-1
29 325 26 0.038 26.038 26 1.119 27.119 A-1
30 1,500 33 0.034 33.034 33 0.352 33352 A-3
31 699 25 0.023 25.023 25 1.436 26.436 A-1
32 283 25 0.059 25.059 25 1.872 26.872 A-1
33 1,905 26 0.026 26.026 26 0.187 26.187 A-2
34 1,716 33 0.016 33.016 33 0.132 33.132 A-3
35 1,749 33 0.031 33.031 33 0.250 33.250 A-3
36 2,016 33 0.037 33.037 33 0.484 33.484 A-3
NAAQS 60 -
DIAAQS 60 -

" Current concentration data: EIASS (2021.10)
NAAQS : National Ambient Air Quality Standards
DJAAQS : Daejeon’s Ambient Air Quality Standards
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