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Abstract

Based on data of multiple meteorological elements from 14 stations in Chengdu during the winters
of 2014~2018 and the concurrent mass concentrations of fine particulate matter (PMzs), 16 re-
gional haze events during the study period were screened out. The atmospheric mixing layer height
(MLH) in Chengdu was calculated using Nozaki method, and the spatiotemporal distribution char-
acteristics of MLH during haze events in this region were analyzed. The results showed that: (1) The
average MLH during haze events in Chengdu (441.89 m) was generally lower than the average win-
ter MLH (501.83 m); (2) Based on MLH during haze events, Chengdu was divided into zone I, zone I,
and zone III using the K-Means clustering method, with the corresponding average MLH values of
480.31 m, 419.70 m, and 394.89 m for the three zones, respectively; (3) As the haze intensity grad-
ually evolves from slight haze to severe haze, MLH shows a decreasing trend. The correlation coef-
ficients (R) between MLH and PM:z.5 concentration in Zone I, Zone II, and Zone III are -0.24, -0.15,
and -0.14, respectively (all passing the significance test at « = 0.05).
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2.1. ZER R FRALE

FIFHHIBEEN ST HLIX 2014~2018 4EAZE 14 MG MR R ER H B8R, OFREZ. K,
FARHRE R R ILE LR [7) 31 RS T 1 24 40 0K ) (M 5) o ik P S04

MR €5 DU AN Pl S5 40 ) (QXUT 113-2010)F1 (SEIAEIMIRAT) (GB/T 36542-2018), HEFRMlRE
PRACHE S RIE N, € SCN B R EEEUEART 10 km HIFEGARXHE AT 80%, BRI LA X BE
7E 80%~95% 2 [f] H. PMys BT 75 pg/m?® Jy5E R Ao BE— DRI R RE WL (V)X 585 Yk AT 70
P, BERIIESNEHMESkm<V<10km), BEFEG km<V<5km). FEFEQ2 km<V<3km).
HES(V <2km). ALEEEHEHE RSN CRNE . A dn A WA EE AR SR KR, fRik i 2014~2018
SRR HIIX Y 30% 5 LA b3t m 3058 RS ELRRSE 5 d K UL B RRSEME S R SUOEAR, 3E 16 WK, AR 1 TR
Table 1. Persistent haze episodes in winter in Chengdu area from 2014 to 2018
F 1.2014~2018 FREMMX L FREME RS TIE

R H R H 34

1 2014.01.01~2014.01.07

o | D

2016.12.13~2016.12.24

2 2014.01.15~2014.02.03 10 2017.01.01~2017.01.08
3 2014.02.15~2014.02.26 11 2017.01.17~2017.01.27
4 2014.12.19~2014.12.31 12 2017.02.12~2017.02.18
5 2015.01.02~2015.01.16 13 2017.12.04~2017.12.12
6 2015.01.17~2015.01.27 14 2017.12.17~2018.01.01
7 2015.02.10~2015.02.17 15 2018.01.30~2018.02.07
8 2015.12.22~2016.01.02 16 2018.12.13~2018.12.23
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Wi, HHE SR ST H TS SR EGZEE, et TirE A

o =£(6—P)(T—7;)+ 0.169P(UZ +0.257)
6 12f1n(z/z,)
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Rarg, FLHUEARSE O & 07 B S L F A S N R DRI, VR SE A e BUE . A4
F AR IX 2o B 0.45 m, TR ZH A FEEL 307, Q HL 0.00007292 rad/s. P N KSMAHIZE /K F
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HAb A Z, KFHESRE, AHED. 'L, BN HZ RS, N ss A5 R g
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Table 2. P values specified by Pasquill stability categories
2. MHERTERIREE RS BE

A A~B B B~C C C~D D E F
1.0 1.5 2.0 2.5 3.0 3.5 4.0 5.0 6.0
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BT A% RO TR & 2 5 s AT A -
. 121(67P)(b+t)lgu+0.169P(UZ+0.257) )
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K, av b AKEESE, RIESAHX SRS, WHla=75, b=2373C, u NHXRE, ¢
ORI H SR CC), HARRE S R AT
2.3. K-Means B3R E*

K-Means 5025 Tk ARARAL B0 A B S IR B 2828, REdEIZI 5L s HUnE. SH
EHBARELRN N K ANE, AN 5SS T R IR 5T Co (B AR A BT AU 350D 2 TR BE 35 fe s ol
AR O IIALE, AWIACTE A BRI R B, BERMENE R LBk, —ERS IS
W2 —[12] [13]. £ K-Means K9, &N %% 7 F(Sum of Squared Errors) SSE & feA% O bR fE
MEERE, R “ HARRE” 8 “HVRmE” , AT EUREBRIFE FEZEARMA[14]. HEHR

IEAN:

SSE:gZC:"x—yk" (6))
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7% Ci R Rl

3. ER 5718
3.1. EXSEESEZF MLH H1E

i1l T 2014~2018 SFRASTH 14 Al S5 RS FE DA R A2 MLH F4 6] TRZLE, WE 1 R.
ZRH[X 4Z= MLH 4T 281.91 m~924.75 m 2], “F¥ MLH A 501.83 m; % KT FE MLH 4T 295.82

m~685.71 m 2 |f], “F¥) MLH Jy 441.89m, BJpi#E X 58 X< idFE MLH SAMK T 42 MLH. #—#$4
THTAZ 12 A 1 AR 2 AL H 6 A 58 RAGE R MLH 28] TR, i 2 Fis. ki
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Figure 1. Boxplots of MLH in winter and haze events from 2014 to 2018
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Figure 2. Boxplots of MLH in January, February and December 2014~2018 (a) and MLH in haze events of corresponding

months (b)
[ 2.2014~2018 &£ 1 A, 2 B#1 12 B MLH () AR X N B EXSTFE MLH (b)FE4:E

3.2. EXRSIHIE MLH &84 75 454

it T 2014~2018 AFRCARHIIX 14 A3 i 425 R A0S AR MLH, JR45H TN SRR, dnls
3 FTR. RCHBHEIX & 2250 KA R MLH BA B 128 (8 4y S PEREAE, SRR “ARE0. JbitthX
BOR, W, PRGN B ARAE o AR HBIX % X () B RS A2 MLH AT 372.91
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Figure 3. Spatial distribution map of average MLH in winter haze events from 2014 to 2018
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Figure 4. Cluster zoning map of Chengdu area

4. BEHBXEXRSXE

T T & XY MLH, W04 3 fvr. 38 RSS2 1 IX P MLH £ K(480.31 m), 1T [X>F#% MLH
R Z.(423.73 m), 111 [XF-#4 MLH £/)5(409.03 m), X5 ERFIE A BTG R R o T X AL AR AR AL,
B LLFER . R, BT RAR DN, MR BEEERE JMIC, AT IR K ST s A B R &
M E R & Z KR, X238 MLH B EZERE[15]. [, A=EakE, 1 X524 T
W SR, R BEX(ERREHX . RERIE) . HEX@Esh . B ER). EZMich.
BEVR), IR TR, NONHHESGE, HhREMERLR, ARSmRARE, AT MLH 3
K[16]e 11 X EZE AL IEHIL S L R, SRR TR ERLHE . 200 R eSS higik B2
600~1000 m, [FJB HRCadl 1T X 3 img RS 5 4, Ry MO PR AL 2%, XGRS, St #0f), MILH AHXTHAR[17] [18].
L XA T R P a0 2%, TRk, eVE &5t 3 RO, FEUT IRk L ik, OB RHPSE R E N B3 .
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Table 3. Average atmospheric mixing layer height (MLH) in different regions of Chengdu area
3. REMXAERIGFEHIRSEEESE

Hi[X IX X I [X.
MLH (m) 480.31 419.70 394.89

3.3. MLH X}3858 B 354K B9 N Bz 5 AiE

WA KR WL EER 58 40 AR R, R RN FEDURRSE SR, Sivh 1 1 X, 11 XA I X ) MLH
X ANIR §8 95 Ge oy R A BEAREAE, ] S B SRR BB TP REAEE FE SR GRS, 1 XSPH4 MLH
5379 508.26 m. 481.29 m. 468.95 m F 467.47 m; II X3 MLH 73719 474.78 m. 431.02 m. 420.81
m. A 377.95m; I X F# MLH 235 441.20 m. 406.00 m. 390.99 m A1 361.00 m, B[ 5% 558t
5 2 E AT A (T AL, = AN X8 MLH ¥ 230w r& s, Hodb TIX L 10 XA T X A 55 P2 MLH
BT A RE T 8.0%. 20.3%F1 18.2%.
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Figure 5. Response characteristics of MLH to haze intensity changes in Chengdu Zone I (a), Zone II (b) and Zone I1I (c)
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Figure 6. Correlation analysis chart of MLH and PM2 s concentration in winter haze events from 2014 to 2018 in Chengdu
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Figure 7. Correlation analysis chart of MLH and PMa.5s concentration in Zone I (a), Zone II (b) and Zone III (c) during winter
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