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Characterlstlcs of Ozone Pollution ,~ Mé’teorologlcal Impact, and Evaluation of

Forecastmg Results Based on a Neural Network Model in Beijing-Tianjin-Hebei Region
ZHU Yuan-yuan » LIU Bing', GUI Hai-lin®, LI Jian-jun' , WANG Wei' *

(1. China National Environmental Monitoring Centre, Beijing 100012, China; 2. School of Energy and Environmental Engineering, University of Science and Technology
Beijing, Beijing 100083, China; 3. National Meteorological Center, Beijing 100081, China)

Abstract; The ozone concentration characteristics of 13 cities in Beijing-Tianjin-Hebei regions from 2016 to 2020 were analyzed based on ecological environment monitoring
and meteorological observation data. The influence of meteorological elements such as daily maximum temperature (7', ), daily average ground pressure (p), daily average
ground relative humidity (RH) , and daily average ground wind speed (v) on ozone concentration [ p( 0,-8h) ] and the exceeding standard rate of O, -8h were discussed. The
AQI, ozone concentration range, and ozone pollution level forecast accuracy rates were evaluated using the neural network statistical model. The results showed that the
concentrations of 0, -8h-90per [ p(0,-8h-90per) ] of 13 cities in the Beijing-Tianjin-Hebei region from 2016 to 2020 were 157.4, 177.2, 177.3, 190.6, and 175.6
pgem >, respectively. The regional ozone concentration increased by 11.6% over the five years from 2016 to 2019. From 2016 to 2019, there was an overall upward trend
in volatility, followed by a decline in 2020. Compared with that in 2016, the concentration of O,-8h-90per in the other 10 cities increased by 6-45. 5 wg=m ™, except for
in Beijing, Zhangjiakou, and Chengde, where it decreased slightly. The average value of p( 0;-8h) from April to September was higher than 100 pg+m ™, and the highest
monthly average concentration of 05 -8h was 158. 10 pg+m ™ in June. The range of the over standard rate of 0 -8h was 8. 6%-19.2% in the 13 cities, and 97. 8% of ozone
concentrations exceeded the standard in the period from April to September. At the regional scale, the concentration of O;-8h had the strongest correlation with the daily

maximum temperature. Furthermore, when T,

max

was in the range of 25-28°C, the concentration of 0;-8h in the 13 cities began to exceed the standard concentration of 160
pgem . Additionally, the concentration of 0, -8h negatively correlated with p. When RH was below 60%, ozone concentration increased slowly with relative humidity in
most cities. When RH was above 61%-70%), ozone concentration decreased with the increase in daily relative humidity in most cities. When ozone exceeded the standard
concentration of 160 pgsm ~* , the dominant wind was mainly southerly wind, and the high ozone concentration in most cities tended to be concentrated in the low wind speed
range of 2-3 m+s ™" and below. Moreover, the correlation coefficient range of the statistical model of OPAQ 1-9 days in advance was 0. 72-0. 86, the average accuracy of AQI
level forecasts was 67%-86%, and the average accuracy of O,-8h concentration forecasts was 63%-84%. In April to September, when ozone exceeded the standard of 160

pgem >, the accuracy rates of the model forecast of light ozone pollution and ozone exceeding the standard concentration of 160 pg+m ~*three days in advance were 69% and
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66%, which can provide a reference for the management and control of ozone pollution.

Key words: Beijing-Tianjin-Hebei region; ozone (0, ) ; pollution characteristics; assessment of forecast results; meteorological impacts; neural network
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Fig. 1 Annual variation in the O3-8h-90per concentration and O;-8h over-standard rate from 2016 to 2020 in Beijing-Tianjin-Hebei region
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S p WAHXMAEE—E 25, kR0 | REMZE
BB EE X AL 0,-8h W5 p A5 R BT
BAK. Ak L p A R T O,-8h ¥R BT, X &
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AR H L KPR R X O, /M” ﬁ%\ﬂm,
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P 4°C Sy X a1 BE, 438 2017 ~ 2020 4F 5T HEE 13
Wi 4 ~9 HRFENREE X [E] O,-8h TN 45 R W,
F1 2017 ~2020 £ 4 ~9 AFEEHT 0,-8h
RESSSERMMLERY
Table 1  Correlation coefficients of ozone concentration

and meteorological elements in Beijing-Tianjin-Hebei cities

from April to September from 2017 to 2020

il e L H ¥R [ERbind; s H 5 XU
(Thax) (p) (RH) (v)
b33 0. 64 -0.44 0. 002 -0.09
Kigt 0.70 -0.44 -0.07 -0.15
AR 0.72 -0.48 -0.18 -0.09
FE L 0.63 -0.37 -0.09 -0.01
RN 0.40 -0.27 0.03 0.06
e 0. 67 -0.41 -0.41 0. 00
W& 0.73 -0.30 -0.28 -0.14
e 0. 69 -0.47 -0.17 -0.10
TR 0.59 -0.20 -0.14 0.11
M 0. 64 -0.39 -0.25 0.05
JEE 5 0. 66 -0.43 -0.09 -0.03
gk 0. 65 -0.42 -0.32 0.07
KR 0. 60 -0.21 0.10 -0.12

1) WS, P <0.01
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