Advances in Geosciences HhERFIZZETHY, 2019, 9(7), 627-638 Hans )i
Published Online July 2019 in Hans. http://www.hanspub.org/journal/ag
https://doi.org/10.12677/ag.2019.97067

Analysis of Meteorological Conditions for
Heavy Pollution Events in Chengdu in the
Early Winter of 2018

Yuzhang Tang, Dongbei Xu*, Yuqing Gou

Chengdu University of Information Technology, Chengdu Sichuan
Email: 18382332459@163.com, “xdb@cuit.edu.cn

Received: July 4™, 2019; accepted: July 19", 2019; published: July 26", 2019

Abstract

From December 11 to 22, 2018, a heavy pollution process lasting for 12 days took place in Chengdu.
Based on hourly environmental monitoring data from 7 sites in Chengdu, provided by Ministry of
Ecological Environment of China, observation data of Wenjiang meteorological station in Chengdu,
sounding data of Wenjiang station from University of Wyoming and 2.5° x 2.5° NCEP/NCAR reanalysis
data, pollution characteristics, meteorological pollution parameters, wind speed characteristics of
850 hPa and 925 hPa and atmospheric circulation background in this process were analyzed. The re-
sults showed that fine particulate matter was the primary pollutant in the heavy pollution process,
and the pollution was more serious in the later stage than in the earlier stage. There were 3 key fac-
tors for pollution accumulation. First, the upper air of Sichuan basin maintained a straight westerly
wind or was controlled by the northwest airflow in front of the ridge, resulting in weak vertical
movement. Second, low-level warm advection reduced the bottom height of the inversion layer, which
limited the height of the mixing layer and reduced the atmospheric environmental capacity. Third,
atmosphere under 850 hPa horizontal wind speed was small. The horizontal wind speed on the iso-
baric surface of 850 hPa and 925 hPa was a good indication for pollutant accumulation and diffusion.
There was a weak cold front during the pollution weather process, but it was too weak to change
stable atmospheric junction completely. Therefore, the pollution weather process lasted a long time.
The main reason for the end of the heavy pollution process was that the upper polar cold vortex
guided the cold air southward and coordinated with the surface anticyclone to invade Chengdu from
the western path, completely changing the stable atmospheric junction of the lower atmosphere.
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Figure 1. Daily AQI (a), hourly AQI (b) and daily variation of average AQI (c) in Chengdu of province from 11 December
2018 to 22 December 2018
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Figure 2. The hourly variation of PM,sand PMy, concentration (a), ratio of PM,5 5 PMy, (b) in Chengdu of Sichuan prov-
ince from 11 December 2018 to 22 December 2018
2.2018 4F 11 H 0:00 B} = 2018 £ 12 A 22 H 23 BFEERT PM2s 5 PMyo iR B (a) R B — E L E (b) B9 R B 4L

4. SREHXRSEHFHE
4.1 REFRERIH

ARG YR S RGFA BTG, RS 5505 Bk B A RHAE AR A O AR 48 53 DY A
BB, [ 3 ARG Jud B UMY B PR R T 34, S5 —B B 2018 4F 12 ] 11 H 08 I % 18 4F 12 J] 14
H 18 I, Wepr B S5 Rk UG b, JFARIER RS Py, 55 B 2018 4F 12 H 14 [ 20 i} %2 2018
12 A 16 H 20 B, SEF B AU S H IR I TS G e R IE s S =R BL: 2018 4 16 H~20 H,
WEI B 2 S5 e B B, RIS R R VS e RS LA B B SR UM B 2018 4 12 H 21 H % 2018
FE22 H, WMBIS YR SRS T, AR M. LU AN B Bl AT I i

BB, 12 A 11 HAiZAsAm, SSRERK. 12 A 11 H)5, 500 hPa b, P4)i|Z5Hh -2
IR FFRFEII)F VU X; 850 hPa i 517 FIR%Z N —BRE, HARE TR U Z ik W-Fi<Es
b A mERRSIRES, EA T A R AT R, SRR, SRR, KGR, B
TARRE, BRTRIERZERIE AR, 53RV ERS: b, TR ERKR. BT,
500 hPa I, AT DUBHZRAALF KA MTE AL —ZRFE 07 M #3l, IR 75 °N 2445 30 °N, DY) &
TR EAERE . SUbFEIR, AT B v e sk i R 880, fERE R SIS R — 55, S
SEEAERE T, )N B A RERA T . 850 hPa b, U175 A ATk, IwEEmEs.
WP b, TR TR v S X A e I, RSP T IR AR T, SR SRS R B DY AR, Hy
T RS ARG IR, B RT3 B PRACE 8 15 ik BRI 9 R B, AR S R TS R .
S =FrBeh, 17 HZ 18 H 500 hPa b, w2 i 4k 42 1n) 4w 77 [ B2 8y, AR R RS I 2 #2321 125 °E Bl
VU1 2k b2 2 Al va AL SR . 19 Him sy —o =, FAE s PR & TR v I Es,  FRES
BV R, AR EAE BEER 5 A0V IR NI EIZ WS . 19 H A 20 H, DY) 2 b2 4% 9~ B 7 KAz .
TELRIMYBEN, 850 hPa I 4R 2445 BE-~T-IAL ) I ) 1| 725 by phy s diict , et v 360 100Ul B BT v WP THISUE3
by T R R TR TS, VU )1 A T TR VA v R TR A3 RS R . IR ) R S P L B A A

DOI: 10.12677/ag.2019.97067 631 HuERFL 2= ATV


https://doi.org/10.12677/ag.2019.97067

EEE %

TS RWIIIZL 2R 1 20 H 19 I 225 UK BEIA B ks Qed R I E . SPUFTBL 21 H 08 I 500
hPa L, e im R T 46 5, 20 IR A S vl ma T 22 DU )1 idh, v s Ol mg SR 2R 4R,
I R AR 5. 21 H 850 hPa EAEREE X L T FEFTE X, 22 X Fg e 45 DY) b i, P
T 3 b e H s 3 5, O SO AEIL 3 1052 hPa, VR P AL— 2R B 77 1) 1) B A% Bl il R b X o
REA ST BAENR, A2, 850 hPa. 925 hPa 55 (il F/K-F X INK, MIKSCE#HfaA
RJREE, YRR RS, SRRERRI. B, PIr 12 R E TS Gl FR AR

500hPa

\\\\\\

15N

10N
60E

BB

70E  BOE  OOE  100E 110E  120E 130E  140E  150E

15N

10N
6

BB

25N
20N

15N

BOE  70E  BOE 90  100E 110E 120E 130E 140E  150E 1on
o 60E

3

BB

Figure 3. Synoptic chart of 500 hPa and sea level pressure field (hPa) of 4 stages of heavy pollution process from 11 De-
cember 2018 to 22 December 2018 in Chengdu
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Figure 4. Average mixing layer height and average daily AQI during the day
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Table 1. Correlation coefficient between mixing layer height with various pollution monitoring elements area from 11 De-
cember 2018 to 22 December 2018 in Chengdu
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Figure 5. The bottom height of inversion layer and AQI at 08:00 and 20:00 from 11 December 2018 to 22 December 2018 in
Chengdu
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Figure 6. The horizontal wind speed of 850hPa and 925hPa and AQI at 08:00 and 20:00 from 11 December 2018 to 22 De-
cember 2018 in Chengdu
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Figure 7. Average temperature advection in Chengdu area from 11 December 2018 to 22 December 2018
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