546 &, 59 . Hb 41

XEHE. 1672-8785(2025)09-0041-08

%?EE‘;?IM“JZE BH) PM, s Fé%
VA nlfiRoRE B (i

T ORY X OB P A T
(L. BB T TR B . 28 SHIE 2380245
2. BRI ARG, ZBAIE 23003D)

8 E. AF/AT 2.5 um 893 @ 4 B 4 (Particulate Matter, PM)——PM, ; 4t
ANEBRERMHL2EFFET RO H. KEZB T EBENTLERENABERL
FYEEBEEF I ARAATHRAEP IR PM . AXEEEEEAN
M5 B E %@ HH & 1% %8 4 it (Advanced Geosynchronous Radiation Imager,
AGRD ZL4h BB i A T E A, L2 BB A X %) 4L #H# X
AT 4 km F ] 2 # F fr 15 min B B 2 HEH PM,; RE, B2 FTHWTT
AGRI Z i A E &% PM, s 9 e T s Hok, ETHANKRAT E. 2F W I
&7 AGRI % if OB PM s #E . IR LW, WA F 4 E 8 PMy s 4k &
B ML 0.87, & 5. T SHapley Ao bk H 523 7 AL B fF B Gt 2 5 & X
PM s 9T E R KD, 3t —FHF T XA =&y R A

KR NzWEBE; PM,, R ; AL%f; SHAP F i, Ti#HMKX
FESEE. P07  XEERER. A DOI. 10.3969/].issn.1672-8785.2025.09.006

PM, s Signal Identification and Interpretable Retrieval
Based on Satellite Infrared Data
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Abstract: Ground-level fine particulate matter with a diameter less than 2. 5 um (PM, ;) has negative impacts
on human health and social economy. Most methods obtain PM, ; data from indirect products of aerosol optical
depth retrieved from satellites or daytime top-of-atmosphere reflectivity. This paper aims to directly utilize in-
frared data from the advanced geosynchronous radiation imager (AGRID) on the Fengyun-4B satellite and artifi-
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cial intelligence models to perform near-real-time PM, ; retrievals over the Yangtze-Huaihe region throughout

the entire day (including day and night) , with a spatial resolution of 4 km and a temporal resolution of 15 mi-

nutes. Firstly, the seasonal signal response of AGRI brightness temperature to different PM, ; levels is ex-

plored. Secondly, a study on AGRI brightness temperature retrieval of PM, ; is conducted based on the ran-

dom forest method in different seasons. The experimental results show that the correlation coefficients for

PM, ; retrievals in all four seasons exceed 0. 87. Finally, the model is interpretable using SHapley additive

prediction (given the significant contribution of geographic information to PM, ;) , and the application of the

proposed product is further explored.

Key words: Fengyun-4B satellite; PM, ; retrieval; artificial intelligence; SHAP interpretable; Yangtze- Hua-

ihe region
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