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Analysis of the Air Quality Prediction Model in Incheon

In-Hwan Yeo*, Seon-Woo Lee, Jeong-Seok Woo, Jong-Kyu Choi, Jin-Sook Lee,

Jeom-Geon Heo, Wan-Soon Kwack, Mun-Ju Kwon

Division of Air Quality Assessment,

Incheon Research Institute of Public Health and Environment

ABSTRACT

This study conducted a 1km resolution Community Multiscale Air Quality Model(CMAQ)
and Comprehensive Air Quality Model with eXtensions(CAMx) air quality modeling based
on United Model(UM), National Centers for Environmental Prediction/Global Forecast System
(NCEP/GFS) and National Centers for Environmental Prediction/Final Analysis(NCEP/FNL)
weather numerical forecasts in Incheon, and analyzed the results through statistical analysis
to lay the foundation for scientific analysis of the regional air quality.

As a result of the analysis, the annual Index of Agreement(IOA) of pollutants was shown
in the order of Os; (0.79) > PM-25 (0.64) > PM-10 (0.59). As a result of the analysis by
period, IOA was high when GFS were used in most periods, except August to October. By
region, the coincidence index of the southeastern, western, and Yeongjong-yeongheung
regions was high, and IOA of the ganghwa regions was the lowest. IOA was also high
when using GFS in Incheon and all regions.

In the case of high concentration cases due to internal congestion after external inflow,
IOA was high when GFS were used, and in the case of the low concentration cases in
summer such as rainy season and local rainfall, IOA was high when UM were used. When
yellow dust flowed in, the PM-10 IOA value fell significantly, and when yellow dust at the
yellow dust level flowed in, the PM-2.5 IOA value also fell. Contamination contribution rates
by region were shown in the order of overseas, Seoul, Gyeonggi, Incheon, and other
countries in both PM-2.5 and PM-10.

Key words : UM, NCEP/GFS, NCEP/FNL, CMAQ, CAMx, Incheon
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Fig. 2. Schematic diagram of the procedure in WRF modeling system.
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Fig. 3. Schematic diagram of the procedure in CMAQ modeling system.
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Table. 1. Time set of daily forecasting simulation
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Table. 2. Time set of daily forecasting simulation

Actual Model
[tem I0A (ﬂgFmMSE m) (ﬂgEAmI?IASm) Average Average
» PP » PP (xg/m', ppm) | (pg/m’, ppm)
GFS 0.65 17.1 3.4 23.5
PM-2.5 20.4
UM 0.63 16.2 0.9 21.4
GFS 0.60 43.8 —-5.7 32.9
PM-10 39.1
UM 0.57 45.0 -9.3 30.1
GFS 0.82 0.014 0.002 0.034
O3 0.031
UM 0.77 0.016 0.005 0.036
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Table. 3. Time set of daily forecasting simulation
Item 10A RMSE MBIAS Actual Model
Average Average
Wind GFS 0.74 1.9 m/s 1.0 m/s 2.9 m/ 3.8 m/s
speed | UM 0.71 1.9 m/s 1.0 m/s /s 3.9 m/s
Temper | GFS 0.92 2.3 C -1.3 C 134 C 12.0 C
ature UM 0.90 2.6 C -1.0 C ) 12.1 C
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Fig. 4. GFS-CMAQ vs Measured Value in 2021.
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Table. 4. Time set of daily forecasting simulation

. PM-25 PM—-10 05
r
ed GFS UM GFS UM GFS UM
Dongnambu Area 0.64 0.63 0.60 0.58 0.82 0.76
Gangwha Area 0.61 0.57 0.58 0.53 0.69 0.66
Yeongjong—Yeong | oo 0.62 0.59 0.55 0.77 0.73
heung Area
Seobu Area 0.64 0.63 0.59 0.56 0.80 0.75
Tncheon 0.65 0.63 0.60 0.57 0.82 0.77
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Fig. 12. PM-2.5 daily contribution rate change of 2021.
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Fig. 13. PM-10 daily contribution rate change of 2021.
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Fig. 14. PM-2.5 contribution rate of 2021. Fig. 15. PM-10 contribution rate of 2021.

1€ ~ 12¢ 7|13 d¥ 7|9 EE BH, SRVE ZA5E AAWSH A 47 59 7IH9=7t
SrolA] a1 o) 7| BTt FolAlE F'o] HAAH 77t mE =ojet A FHAFY VHE
HalZ e PM-2594 © ZA JEbgth FNL/CAMx-PSAT 229 CMAQ 3344 di
Sl FAtel ok wiEEFo] AEo] 7] wiiEdl, FofF el g3 FAhiEFo] xFHE
749 PM-109] =19] 7|=7t 3A e F AS Aoz o FHh(Fig 12, 13).

2021 1€5E 12971#] 717 A9 7= 2d 7bF A3, PM-25E =9 55 %, U WE
204 %, A& 737] 145 % 59 719EE HYPow PM-10 =2 448 %, 21 WH 307 %, A<
747] 154 %& 9] 7]ddEE PM257F AEo s O =91 A WHES PM-1001A E& 7S
etk 2 9] IH =AAIGely T, Il 7B AGES 2 ~ 4 % 7S] TN E st A=
2HE = A oh(Fig 14, 15).

V. 28

2 AFxE UM, NCEP/GFS, NCEP/FNL 7% BA 58S uleto 23 WRFRED, &%
dHARE Ao 2 3 SMOKERH, F 2dg& 7|Wo 2 gstedids AHA9S tde=
lkm 714 o5 2dES 20219 1958 12€7H4] F3th. Zdy 2345 ngos 45
wel FA % v, €9 2dey oFFE wstgd, Ao 713 vl e 2dEAy, 8
At & AT A tir|del tigk #eh EA76E g5 tir|d JdHrpA "S55

rr

0712 Ae g 2Ae As 898 $3F A7an

gew 2.

AFE 03(0.79) > PM-2.5(0.64) > PM-10(0.59) <o 2 vtebytar,
Ay 25(092) > £5(0.82) > 7I(0.75) > F4(0.72) o2
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