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A Method for PM, ; Concentration Monitoring Based on Machine

Learning and Himawari-8 Satellite Data

. 1,2,3 «1,2 . «1,2
Ye Haotian """, Zou Chunhui **, Tian Hongwei

(1. CMA - Henan Key Laboratory of Agrometeorological Support and Applied Technique,Zhengzhou 450003, China;
2. Henan Institute of Meteorological Sciences,Zhengzhou 450003, China;
3. Anyang National Climate Observatory, Anyang 455000, China)

Abstract: Modeling based on satellite remote sensing data and meteorological data is an important
method for PM, ; concentration monitoring. Based on the AOD related products of Himawari-8, meteoro-
logical observation data, hourly observation data of PM, ; concentration in Henan from 2017 to 2020, we
established a sample database in this research, explored the correlation between the PM, ; concentration
and the remote sensing retrieval parameters and meteorological factors, proposed a machine learning
method based on spatial distance, constructed a PM, ; monitoring model combining satellite remote sens-
ing and meteorological data, and used PM, 5 observation data in verifying the scattered point fitting and
spatial distribution of the model. The results show that PM,  has a very significant correlation with visi-
bility (V) , air temperature ( T) and aerosol optical thickness (AOD). From the scatter regression analy-
sis of the PM, 5 concentration retrieval and observation, the correlation between PM, ; retrieval and obser-
vation is very good (R*=0.73). From the spatial distributions of PM, , retrieval and observation, the re-
trieved PM, ; has realized the hourly monitoring of spatial grid points, making up for the lack of non-clear
sky and night monitoring data, which is consistent with the observed values in spatial distribution, so its
accuracy and reliability are very high. Therefore, the PM, 5 monitoring model constructed by the machine
learning method based on spatial distance could be well applied to PM, § monitoring, which is a new idea
and method for PM, , monitoring.

Key words: PM, ; concentration; spatial distance; machine learning; Himawari-8



