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Abstract

Based on ground-based meteorological and air quality monitoring data, combined with multi-
source vertical remote sensing observations, the air quality variation characteristics in Huzhou City
in 2025 and the meteorological causes of a typical winter pollution episode were analyzed in this
study. The air quality in Huzhou exhibited significant seasonal variations, ozone and particulate
matters were found to be the key factors affecting air quality. From late spring to early autumn,
ozone was the primary pollutant, whereas particulate matters dominated during the autumn and
winter seasons. Analysis of a typical PMz s pollution episode from December 16 to 19, 2025 revealed
that weak cold air combined with adverse meteorological conditions, including static stability, high
humidity, and temperature inversions, were the key driving factors for this pollution event. The
synoptic situation and vertical remote sensing analysis results showed that the polluted air masses
were transported from northern regions to Huzhou during the cold air period. Subsequently, under
the control of a pressure-equalizing field, the particulate matters accumulated in Huzhou. The hy-
groscopic growth and vertical turbulent transport of particulate matters were promoted due to the
high-humidity in the near-surface layer and the existence of the inversion layer, leading to the con-
tinuous increase of the PMz.s concentrations.
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2. AREFZE
2.1. SRE5=SREVWNHER
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KA FF2 I8 2U(Stable Weather Index, SWI)F T & S VPN KA 8%, ZaE0EK, R\
€, AR TIH Ry B SRR A 2 2 R T R R . AUR S KU R R SR SRR
RER, #/N KA E AR T KI5 Rk, S5 24 h AR IR RIAR AT R R SR A B
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Table 1. Establishment meteorological parameters, threshold value and sub-indices of stable weather index in Huzhou

F 1 HMTERRRSIESMEZMESKET. SECERAMNN TR

5 Y. S = AN NG 23
2o v OMVE ey BTITUR ipg 20 g 200 sescowae 70

SR/ % /ms7! /hPa J£/hPa b4
<40 1.04 0~2 137 980~990 026 <5 1.41 <3 0.66 FifiE 1.28
40~50  1.60 2-3 1.28 990~995 048 —5~-3 149 —3~2  0.99
50~60  1.22 3~4 1.16 995~1000 075 —3~-1 094 —2~—1 0.5
60~70  0.94 4~5 0.70  1000~1005 124 —-1~1 072  -1~0  1.00
70~80  1.20 5~6 0.61 1005~1010 138  1~3 1.19 0~1 0.87 LR 0.90
80~90  0.75 >6 0.43 1010~1015  1.76  3~5 1.03 1~2 1.18
>90 0.60 >1015 1.09  5~7 077 2-3 1.22

>7 0.51 3~4 1.45
>4 1.45

3. ER5718
3.1. ESRETHIHE
3.1.1. BESRHE

2025 AR R A DA R A, SAR(Os) FUBIURL A7) 2 52 i 25 S & 1 R Z IS A 1.
PM, s\ PMio 2441 R Z 5558 95.6%F11 98.6%, O3 AR LIL REJ N, (B85 G R B XT S (&
2)e ME BTG E LR, Os /&5 T 25 SR ik bR i £ 5 4, RIS PMa.s AT PMyo XM 1T
W SR E R K. 2025 SN T LA Osv PMas Fl PMyo N1 2275 PR B0 58 200 K. 53 K
19 K, HAEL Oz 1 PMa.s 9 2295 Je M B R AL S L4 AliE 55%F1 15% (42 3).

Table 2. Statistics of AQI and different pollution levels of PM2.s, PMioand O3 in Huzhou in 2025
= 2.2025 M AQI B PMas. PMioy O3 NELSRFRSG T

it R Ll SEPS SHERETS
AQI 69 194 96 4
PMas 242 105 15 1
PMio 207 150 3 2
(0 135 148 79 1

Table 3. Statistics on the number of days with primary pollutants in Huzhou in 2025
% 3.2025 MM ERBRMRE ST

EESEES KA

O3 200
PMazs 53
PMio 19
NO2 16
NO2, PM2s 4
PMio, PM25 2
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Figure 1. The daily changes of air quality and major pollutants in Huzhou in 2025
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Figure 2. Hourly variation of PMa.s concentration in Huzhou from 20:00 on December 16, 2025 to 08:00 on De-
cember 19, 2025
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2025 4712 A 16~19 H, WIMEAT; T — IR M4 2 PMos V5 i FR(14] 2) PMosIRIEETT T “ 881 -
BBR - IER” =AM B M PMys ISR R o] LLE H, 16 HAR PMos WK 2818 EHEss, 17 H 08 i
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HILFE 17 H 13 B, 15 “HEEEE” KF, 20 BFRUSSHE R, (HREARRGEREREKF. 18 HAXR
PM, s IRFE FRZ G ETHBE, & 19 HE R PMosIKEERE S 30 pgm™> LLF, 383 “487 KF.

3.2.2. REEHEBREHEIR

Figure 3. The 700 hPa situation map and ground filling map at 08:00 on December 17th and
08:00 on December 18th, 2025
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Figure 4. The stability weather index on December 17th and 18th, 2025
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17 HAMN 32557 22 < ml, b ii LAmAL A, SUEBEAG, )2 700 hPa f£7E FigHE,
MAETREEPEIL AT, RIS, BT RBAREES, KIS e Y il 2 A
18 HBI L 5 G B A A, KA T4 0E3%, 700 hPa # U<, A TRRESREEHIX, S
[E (1 3)o I TR BR S FR AR R E(SWI), 45 EoR, 17 HH SWIFE 5.8 /247, 18 HAE 6.5 4,
R 17 HRIS A A Reck B AL 715 A nE, 18 Hisfadsdonm, KAy Sk 2, F806
KLY B AL R ARG (1] 4) [12].
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TN 3l KB 2 B AR P T (] S) o SZERA AR, 17 HIEHUE A m bR, Z55¥ S5 m, 11
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BT o EAHRHEE AR K = AR ZE PMys IR MEI K I GBS S R R, R 2 S 800
FL A Y KR, RN VRS BT R A IR, S8 PMys iR EE MG BT, AR,
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Figure 5. Wind profile radar products in Huzhou
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Figure 6. Temperature and humidity profile products from microwave radiometer in Huzhou
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Figure 7. Extinction coefficient of laser aerosol radar in Huzhou
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