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Abstract: Based on pollutantion data from environmental monitoring stations, observation data from sur-
face automatic weather stations, L-band dense sounding data and EC 0. 125°X0. 125° reanalysis data, and
combined with fire point data from satellite remote sensing and simulation results of HYSPLIT4 backward
trajectory, this paper analyzes the atmospheric boundary layer features, diffusion and transport meteoro-
logical conditions of two serious pollution events in Liaoning Province caused by crop residue burning of
Northeast China on 8 November 2015 and 5 November 2016. The result shows that PM, ; concentrations

increased and decreased rapidly during the two pollution events. The serious pollution event on 8 November
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2015 had stronger intensity and longer duration than the event on 5 November 2016. In the 8 November 2015 e-

vent, the mixing layer height was lower, on which neutral layer changed into inversion layer restraining the devel-

opment of mixing layer height, At the same time, the cold advection in lower layer invaded below warm advection

in higher layer, making the atmosphere more stable and lasting longer. The enhanced vertical subsidence motion

and long-distance horizontal regional transportation of pollutants in southwestern Heilongjiang and western Jilin

provinces resulted in rapid accumulation of pollutants on the surface in Liaoning. Due to stronger cold air, regional

transportation in west of Northeast China and surface wind convergence strengthened are the main reason for the

rapid increase of pollutant concentration in the event on 5 November 2016.

Key words: serious pollution event, mixing layer height, atmospheric stratification, regional transportation
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Fig.1 The distribution of PM, ;5 mass concentration (unit: pg * m °) in Liaoning Province
(a) 8 November 2015, (b) 5 November 2016
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Fig. 2 Distribution of fire points in Northeast China monitored by MODIS remote sensing
(a) from 6 to 9 November 2015, (b) {rom 3 to 5 November 2016
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Fig. 3 Time series of PM, ; mass concentration and PM, ; /PM,, concentration ratio in Shenyang and Dalian
(a) from 20:00 BT 7 to 08:00 BT 9 November 2015, (b) from 14:00 BT 4 to 02:00 BT 6 November 2016
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Fig. 4 Time series of relative humidity and visibility in Shenyang
(a) from 20:00 BT 7 to 08:00 BT 9 November 2015, (b) from 14:00 BT 4 to 02:00 BT 6 November 2016
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Fig. 5 Distributions of (a) geopotential height (contour, unit: dagpm) at 500 hPa, wind field (wind bar) and relative
humidity (colored area) at 850 hPa, (b) sea level pressure (contour, unit: hPa) at 08:00 BT 8 November 2015

(Il indicates the location of Shenyang, the same below)

60°N 60°N
55 % 55
50 95 50
90
45 45
80
40 70 40
35 35
30 ‘ LTI T i ‘ V] 30 ‘ 15 ‘ ‘ ,
105 110 115 120 125 130 135 140°E 105 110 115 120 125 130 135 140°E

& 6 [EE 5,{H% 2016 4E 11 7 5 H 08 B
Fig. 6 Same as Fig. 5, but at 08:00 BT 5 November 2016



842 A

% 5 46 45

Yy PR 22 V5 e R G0 5% i (B 6b) b T 7R b XU B
B PGS R 3 1 5 W% B s ok L i A
2 AU R B 15 ey i 226 4 ) A

3 RRFKNX

3.1 RAE

Pl

it

= E

VB A3 )2 8 BE B A% AR I 1 1T )23 A AR R B R
e 5 A4 RE Ty S IR Al i K0TS Qe 4 HCRE ) Y
FERZHAFZ — (FBEF,2016), B 7 45E TH
YT e 3ok AR Tk PR G )23 e BB R0 XU B B ] 1) A2
b NEH AT DL B3 R 1 PR AR & 2 B AR
A FEAE 500~1 000 m, N 736 m(E 7a) . X F
SR T 2015 4F 11 H 78 H 32 b T B 1 52 0
WHUZ ZFAN RN E.S H 14 EEEB T
S5 BIREIK o 23 J2 W AE T8 5 75 1 T R B2 A8 AR B
FEARLEREAE 0 C R W/ 1 AT B s B2 i A2 A S i
TR T S A R TR G2 AR T
BARME G2 @ AR T8 e W 5 5 1 By
PO B o (455 G W A i 2 AR )Z AN T HE R[] B
TH] AR 2 47 559 1 AL KU, KGR TE 2 mo« s A2 4, R
SOKPY AR 2. IR 2 MRS )2 &
AR E . 2016 4F 11 ] 4 H 14 B3] 5 H 03 B, 18
B )2 v BE T R T B b T Ay O i XL XU P 0 5
KA FEBEY BRI ZE. 5 H 0408 B
i TET V5 G vk B R b T B B TR A )2 R
TR AR 1200 m B FL08 BFiAF] T1 752 m
(F7b), X 2mT 5 H 02 B)5,500 hPa 254 iR
Jo AR R 2 R s ST IR S e T B RS 2E HIE 3

<2 o

Fdi 4 BLBE T 3 L (AR IR A R w L B # G T
{EL3Z 58 v 25 SURE TR 3t T DR T 04 e RO S i B AL
JGH GRS R F] 4 moe s FE A RAUKF Rk A
by (A5 2R AL 3 X 75 B W 1) DX e s 394 56 D B 3t
[REE7/FEF=VEIE - PN

3.2 BEEH%

A )2 o B R T b 1T % 338 3R 50 AR EE 7 T
HEE R (R M 7. 2001) . 7E X YK TG et
FRTS Qv BE Pl B T B B A 1 B b T e R R
AR 0 C AR, SRR 2 0% b I 5 W
TS WL T-Inp & CEWED F H L PO
TR AT 00 YA AE 390 3 2 B0 7 R A R A A i
Tk BRE VIR G B R, A SCEE
2500 m DA A9 KIS = IR T 100 m Y3 iR E X
Shy Ut b 30 3 IS B 7R 100 ~ 500 me Y 0 R E SO AR
B JE R OK T 500 mo iR E X R IR .
FIFH R BH L 3 B 2% R 25 B2 o 2 Al X W IR E T
PRAABRPRIZE WS, BTy EEF
FETHTH % 2000 m 1 KS)Z N XHESE . 2015) , A kG
MARERMWH B EZELEDLAE 2000 m AR,

M8 B LLE Hi s Uit B2 e g B 2 000 m DA
T Z AR )E A S R B 20 505 2 R R R
JEEEA PRk B TS G e b B Be KRR 2
FEAESEIR . 2R 1o (8 8a)7E 2015 4 11 J1 7 H 20
i, 345~465 m Ay LAk ¥ i, 650 ~ 840 m 2k fry Ak i
TR R R/ 3 120 #1190 m,1030~1360 m iy
YRR EE AL TR G )2 B RRJB S RE A
TR EEY #. 8 H 08 Bf,100 m LI FIJF
If IS 3R . 500 m LAF (O AIK B 15 IR AR SR A7 7

1800
& 1500
12001
900

I
600

— RERSE

e 11T

14 20 02 08 14 20 02
4H SH 6H
fita] /BT

RGE/(m - s

VL BRR & J2 e B2 A b T XU 28 /) A8 Al

(2015 % 11 H7H 208F% 9 H 08 If,(b)2016 4E 11 A 4 H 14 ifE 6 H 02 i
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Table 1 PM, ;s mass concentration, and thickness and intensity of inversion temperature
layer in Shenyang from 20:00 BT 7 to 08:00 BT 9 November 2015
i [|] R R B /m PSR /[C « (100 m) '] PMy s REWE/(ug » m™ %)
7 H 20 B} 566 0. 94 282
8 H 08 i 682 0. 84 901
8 H 20 i} 844 0. 56 1056
9 H 08 i 518 1. 60 262
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Table 2 Same as Table 1, but from 20:00 BT 4 to 20:00 BT 5 November 2016

I [ Wi 5B/ m Wk /LC - (100 m) '] PMys Bl W/ (pg - m™*)
4 H 20w 310 0.45 139
5 H 08 i 708 1.09 669
5 H 20 i 340 0. 56 257
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