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Spatlal temporal Distribution Jand Evolution Characterlstlcs of Air Pollution in Beljlng-

Tlanjln -Hebei Region Based on Long- tefm “Ground-Satellite” Data

WANG Yag* tlng , YIN“Zhen-ping”, ZHENG Zuo-fang' , LI Ju", 1 Qing-chun' , MENG Chun-lei' , LI Wei®
(1. Institute of Urhan Meteorology, China Meteorological Administration, Beijing 100089, China; 2. School of Remote Sensing and Information Engineering, Wuhan
University, Wuhan 430079, China; 3. National Climate Center, Beijing 100081, China)

Abstract; This study aimed to promote the coordinated development of regional social economy and ecological environment, build a better living environment, accurately
prevent and control pollution, and carry out in-depth surveys and general surveys of air pollution in Beijing, Tianjin, and Hebei. Based on 6 years (June 2014 to December
2019) of ground environmental observation data and satellite data from 2000 to 2019, the distribution characteristics and evolution trend of air pollution in different time and
spatial scales were analyzed. The results showed that; (D) according to the daily average concentration of PM, 5 at the sites, the pollution in the Beijing-Tianjin-Hebei region
showed the characteristics of more days, heavy levels, and overall improvement. Pollution mainly occurred from October to April of the following year, accounting for nearly
half a year. The pollution level of PM, , was the best at Zhangjiakou, followed by Qinhuangdao. 2) Based on the 20-year average PM, 5 annual average concentration data
retrieved from satellites, the PM, 5 concentration presented a spatial distribution characteristic in which that in the plains was higher than that in mountain area, and PM,
concentration in the city was higher than that in the suburbs. PM, 5 concentration changed with time, showing a four-stage bimodal structure of " M"-type evolution
characteristics, which gradually increased starting in 2000; the first peak appeared in 2006 and gradually decreased from 2007 to 2012. It rose sharply to the second peak in
2013 and then decreased yearly until 2017. (3) The monthly average AOT data based on satellites every 10 years indicated that the value of AOT in the first time period (2000-
2009) was larger than that in the same month of the second time period (2010-2019). The maximum value was in July, and the minimum value was in December. The
monthly average AOT in Zhangjiakou and Chengde changed slightly over the past 20 years, and the seasonal and spatial differences were significant in the plain area. @)
Judging from the daily average value of O -8h observed at the stations, good levels of 0,-8h concentrations in the Beijing-Tianjin-Hebei area occurred frequently and widely
from March to October. There were at least seven instances of light pollution levels, and the moderate pollution levels and above were not ohserved. ) The daily average value
of SO, observed on the ground showed that there was no light pollution or above; the good pollution level occurred in winter, and most appeared in the form of pollution for
several consecutive days. (©) The analysis of AQI data revealed that from 2015 to 2019, the proportion of AQI excellent grades in Beijing increased from 27% to 38%, and the
proportion of Tianjin AQI good grades increased from 44% to 64%. The highest proportion of Handan AQI superior grades appeared in 2016 , accounting for only 9% . @ The
20-year monthly average concentration of SO, data based on satellites showed that high-value areas were in Handan, Xingtai, and Shijiazhuang, and low-value areas were in
Zhangjiakou and Chengde. The 20-year average NO, data showed that the high-value centers were in Beijing, Tianjin, Tangshan, Handan, Xingtai, and Shijiazhuang.

Key words; Beijing-Tianjin-Hebei; air pollution; spatio-temporal characteristics; evolution; environmental investigation; aerosol optical depth( AOD)
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