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Abstract

and Forecasting model-Community Multi-scale Air Quality model) air quality model system performance of different

In order to improve model performance, the impact of the new generation WRF-CMAQ (Weather Research

resolutions for the main district of Beijing was evaluated in 2018. Based on the data set, with PM2.5 as the primary
pollutant, forecast grade accuracy of BJO1 (resolution of 1 km) and BJO3 (resolution of 3 km) domains were found to be
better compared to that of the official forecast. More than 50% accuracy rate was achieved with BJO1 and BJO3 domains.
Compared with the accuracy rate on the first day of official forecast (59%), accuracy rate using the proposed system
reached over 60%. A comprehensive scoring method based on the IAQI (Individual Air Quality Index) accuracy and the
grade accuracy is adopted. Results show that BJO3 domain achieved the highest score (75.0 points) followed by BJO1
domain. The official forecast scored 70.6 points while BJ09 (resolution of 9 km) domain achieved the lowest score of 69.1
points. Based on the analysis of the prediction results of 2018 long time series of the model system, the model’s predicted
PM2.5 concentration is observed to be consistent with that of the observation trend. In addition, the analysis reveals that
the correlation coefficient between the model result of BJ03 domain and that of the observation is 0.76. Good peak value
simulation performances are achieved in BJO3 and BJ09 domains where there are large area coverages. Similar error
trends in peak value simulation of the three model domains are observed. It is evident that the results from the model with
coarse resolution are higher than that of the model with fine resolution, which covers a smaller area. Consistent with the
forecast comprehensive score, the statistical analysis results reveal that BJO3 domain prediction has the best performance
with an average deviation of 0.83 ug/m3. Compared with the observation forecast, BJ09 domain forecast is generally
higher whereas BJO1 domain forecast is observed to be lower. Spatial difference analysis of different resolutions from the
same site yields inconsistent results. This study shows that best performance is achieved by BJO1, BJ03, and BJ09 areas
for the Nongzhanguan, Wanliu, and Dongsi stations, respectively.

Keywords Air quality forecast, CMAQ model, PM2.5, Model performance
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Fig. 1

(a) Inner three nested domain set of WRF-CMAQ (Weather Research and Forecasting model -Weather Research and Forecasting model-

Community Multiscale Air Quality model): BJ09 forecast system covering most of North China with 9 km horizontal resolution, BJO3 covers

Beijing—Tianjin—Hebei with 3-km horizontal resolution, and BJO1 covers Beijing with 1 km horizontal resolution. (b) BJO1 domain, fill color shows

the regional population distribution and the central area represents the five rings area of Beijing urban area
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forecast in six districts of Beijing city in 2018
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H—KR 24% 27% 19% 20%
FoR 25% 22% 18%
=R 20% 22% 14%

EAUPR 21% 17% 18%
IR 18%
EVAVN 16%
ERWN 12%
EYICN 13%
FILKR 14%

®2 208 FIARERMHAREARE IAQIIRETEE THEK
FIRFE AT 24 h DKHEE 1AQI MR X
Table2 Accuracy of model system and official 24-h IAQI

forecast under different error range in six districts of

Beijing city in 2018

TAQIFFHR AERA #
TAQIiR % i BIO1 BJO3 BJ09 B 7 Tk
IAQI 24% 27% 19% 20%
IAQI=£5 38% 39% 26% 30%
IAQIE10 48% 45% 33% 36%
IAQI£20 60% 58% 45% 47%

£3 208 FIAFERHHAREXTIRINEATIR PM2.5 %

HITREFRE
Table3  Accuracy of model system and official PM2.5
grade forecast in six districts of Beijing city in 2018
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3.2 BEREFIRSE S
K 2 Akl S X 2018 4EARE L 24 h TR 5 52
T PM2.5 H 2539 B it 18] 2 20 B o R ] X 3 A



6
No. 6

A bRiTIoS X 2018 4F 45 B B0 R RCR TF 0
XU Qi et al. Assessment of the Air Quality Numerical Forecast in the Main District of Beijing (2018) 621

2018 FFE AV AT FE (3 H26 HE 4 H S5 H, 11
H26% 12 43 H), XM/, A7
55 PM2.5 FEIREEAZER K, bRk o,
R TR 5 Sl AR AL A o — B, BIO3 XI5
B By, AR S TR 5 S A R A 5% R EUA
F 0.76, H K& BJ09 X 3k, #H K R EIE 0.72,
BJO1 XIAH K R Em A%, H0.71 (W 4>, HHE
XA o — A A5 el A, RS it
T BJO3 1 BJO9 [X 38U {8 AR A BL 4, T BJOT #52
L) PM2.5 K B IE(E Ik, A F#E AR X
5 BIOT X 38 S AL B 1) A 5%, T X A 1
EHFTR, R TS R EES RIS (Wuetal,
2014).,

Kl 3 /2 2018 4 H 20 ¥k PM2.5 HFE DL B 5 By
AR (PM2.5 REWKE =115 pg/m’) R T
PM2.5 IRFEVE(E R Z . FFAGRERY, 3 DX

R PR G R % 22 I AR AL R A AR — B T AR
TR G K, Ao HR B X A1 PM2.5 K B
iR &5 IR 1404 $E R X (R BJO9 ik &b SR>
BJO3 T4k 45 SR >BJO1 ik 45 2K ), X —IMR 5
3R G0 X 15 AN 3 X 3N TR s A B A G,
CMAQ R Bk E, H HAUER B =M —
A E NN BB IR E X IR Tk E, X S 805 G
W30 o — 20 X R R S T A SRS (Wu et al.,
2014).

MR Y5 B TAR (1 PM2.5 H ¥99K 5 5 92 vk 7
B ERe it fe b g5 K (WL 4), BIOL.
BJO3 1 BJ09 [X 38 5 =52 Wl (¥ AH ¢ R F 3k B T
0.70 LA b, FE¥WZELE 15 pg/m’ TEEN, H77
AR ZE B FE 40 pg/m’ FITEE Y, AT L 3 AMBELIX
BBk R G MR ER AN o, BJO3 TR AR
Bhf, M REGL 076, FHMZE N 0.83 ng/m’,

R4 AETEHEAEK 2018 FEKXTRE PM2.5 BRESLNRESRITHH

Table 4 Statistical analysis of the daily mean PM2.5 concentration forecast performance of Beijing’s six districts in 2018
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Fig. 2 Time series of the predicted daily mean PM2.5 concentration (solid line) and observation (dashed line) in six districts of Beijing city in 2018:
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