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Observation Analysis on the Characteristics of Meteorological Elements and

Pollutants During a Continuous Fog and Haze Episode in Spring in Jiaxing City
SHEN Li-juan'”, WANG Hong-lei’ ", LI Li*, LU Sheng®, YUAN Jing’, ZHANG Xiao-han’, ZHANG Guo-jun’,
WANG Fei’

(1. Jiangsu Key Laboratory of Atmospheric Environment Monitoring and Pollution Control (AEMPC) , School of Environmental Sciences

and Engineering, Nanjing University of Information Science and Technology, Nanjing 210044, China; 2. Jiaxing Environmental
Monitoring Station, Jiaxing 314000, China; 3. Key Laboratory of Meteorological Disaster, Ministry of Education ( KLME ), Joint
International Research Laboratory of Climate and Environment Change (ILCEC), Collaborative Innovation Center on Forecast and
Evaluation of Meteorological Disasters, Key Laboratory for Aerosol-Cloud-Precipitation of China Meteorological Administration, Nanjing
University of Information Science & Technology, Nanjing 210044, China)

Abstract: A continuous fog and haze episode occurred on 17-20 May, 2015 in Jiaxing. Trace gases (0,, CO, SO, and NO, ), PM,,,

PM, 5, aerosol number concentration in the range of 10 nm-10 wm, meteorological elements, and radiosonde data from the 17st to the
22st of May were used to analyze the formation mechanism and pollutant characteristics during this episode. The results showed that
subtropical high pressure lifted northward, a field pressure was dominant over Jiaxing leading to a weak ground wind speed, and a
strong inversion layer occurred, this supplied moisture, power and thermal conditions for the occurrence and maintenance of the event.
The episode included one precipitation process and two fog processes (rainy fog and radiation-advection fog). During the fog and haze
process, the concentrations of NO,, CO, PM,, and PM, ;were high and the levels of SO, and O, were low. Strong precipitation had
greater scavenge effects on PM;, PM,  and SO, , while weak precipitation aggravated the pollution degree. The PM concentrations
increased continuously during the rainy fog process, while it decreased firstly and then increased during the radiation-advection fog
process. The spectral distributions of aerosol number concentration were unimodal and differed significantly under different types of
weather conditions. The peaks of number concentration were located at 20-30 nm, 100 nm, 30-60 nm, 120 nm, 90 nm under clean,
precipitation, fog and haze, rainy fog, radiation-advection fog conditions, respectively. The spectra of surface area concentration were
trimodal under clean, precipitation, fog and haze, rainy fog conditions, and had four peaks under radiation-advection fog condition.
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1100 XTI T — R F S E i 2, 120 & 150 ~800 m RH B i B 1 Tt 155,800 ~ 3 000 m &
ST IRFBAKEREM 2 RE SRR, MRELRE  F RH MBI/, HTE92% L b K =M L[k
FRES AT UL R B R A A B R RN S A At R A R R K A, 1R I T S v A AT
2 HREMRE SR RERAF,S A 18 B JZKEABIA, A TEsELBRIIER. 5 H 20
22:00 ~5 7 19 H 0600 J&— X L7 Y 25 3 72, 5 H 08:00 F1 2000 #8775 £ LA A, 78 800 ~
H 20 H01:00 ~05:00 &— KA B4R S-F0%E 1500 mi EAF7E— 55 09380 )2, RH FTEL IR AE 3.0
juy i km DL S 4 A0 550 R v B, G /N, DA PE AL
2.1.3 h R EG WA E, Fsd B nHs. mE2hs 421 H
HE 3 &S A 17 H 0800 7T H 1A 100 ~ 08:00 ~5 H 22 H 20.00 ) RH I H 83 B 454 0]
800 m fAE— 592, T2 i KA/, W2 R, I FYZ KRS s> | 1 YR N R )=
PIXGE B, LIRS XA . 3.0 km @ RH R 455059, 2 s ARt iR sy
FeXBA s  RH B AL SR AR, ke 2.2 ZFsEd AR R AR PMAYAZ AR
RS /N 5 A 17 H 2000 F1 18 H 0800 it & 4 A] A BEAE LI [R] SO, Ak B 841k,
HBJZ 1.0 km TR 2 B0, IR BRI KE R A, HEEF @SR, h& 1 TREM KSR
HUATGAE Ry 3E,5.0 km N HE IR EA 5 B A8 f g SO, BOIRIEEZMI0 7.8 pg-m H110.2 pg-m ™, S0,
/N HLZE RH B8, AR5 209 1L G TR EE R KRR Z g5 1o 72
5 H 18 H 20,00 iRkt e, R A SO, MIERRIERE K. Fidf T No, Fl CO 1)
E AT 1.0 ~ 1.5 km 5 BE B E 3.0 km N KRGS, R NE SRR VR LB E , A
RH ARG A0 AN, 2 SR EER . ity TISRBUER. 56K O, UM EERR 2 h %5 54
AN, S M T B R T AR AR AN, R I i R TE s ar ROKPHERSTAAR, Dot o RO #5551 . %5 s ad 7
55 A M T H 2 F R, 5 A 19 H 08,00 1 PM AMREEAR X B, th 3 1 AT IR S5 g AR
VAL FEE I 725 B 0, R B 75 S BB AR S el PM RO AE 70. 0 pgem 7 DAL 2RI 1. 2
VA, Vi R R TV R R ISR T AT, ~ 1 8 PM, BRI Z7E 44. 0 pg-m BLE BT
ME3 AR5 A19 H20:007E1.0~1.5 km  HFRA1.2~2.1 14

1 FEERHTLIEF PM FHE

Table 1 Mean concentration of trace gases and PM under different types of weather conditions

i H SOZ/;Lg-m’3 NO2/pJg°m’3 CO/mg + m 3 03/Mg'm’3 PMm/p,g-m’3 PMZIS/p,g-m’3
[IIRRED 14.3 34.6 0.5 124.0 60.0 36.0
4 13.1 38.6 0.8 69. 2 66.5 45.3
(i} 18.5 73.7 1.2 15.9 73.8 48.5
[SE S 7.8 77.9 1.4 2.9 83.8 54.7
-5 10.2 32.2 0.8 42.8 74.8 44.2
G T4 12.4 34.5 0.5 121.2 47.5 25.9

HE 4 ] & SRS RN B B/INE IS e v B2 RSN, mIRT 2 R 4 TR B PM,, FIl PM, S TE TR 55
WA AR, SO S B e ss. 245 A 18 H 12:00 &R ep W8 hn, 76 B Bok 205 KA, b5
FEFR A E] 9.7 mm B, PM,, . PM, FIl SO, MUV EE  BEAE 25 B9 M HOK B T IR BRI, (B A48 5 -1 if 55 i
R AR, 43 34 78.0, 49.0 F117.0 pg-m >, 1 h  FEH, PM AVZRALIESFAH B, 72T 46 & & B B ik 2 2
P/ T 31,0, 25.0 F110.0 pg-m ™, fHJE NO, Rl WIFER, 7655 4 i B e RE RS I ik B B (IR (L, 10 B
CO M JEIEA K. T R R BE T U 3. SR AR Ak # 2%

HIE 4 T R E SRR E R AR R AT SR T NO, A CO MM BEERK, 43
). WSS AR R, S P R Y ik e R RAT-EIRSE A 2.4 AL 8 A (EJEREZEAY SO, AN
B H RS- E ok vk i et T2 s O, ROIRIERIR, ERREN MW EF S kLW,



2876 I

i

B 37 %

5000

05-17T0O8:00

4000

3000

5 i /m

2000 -

1000 |~

05-17T20:00 05-18T08:00

5000

05-187T20:00

4000 -

3000

54 g /m

2000

1 000 |-

05-19720:00

05-19T08:00

5000
05-20T08:00

4000

3000

#5 HEfm

2000

1 000

05-20T20:00 05-21T08:00

5000

05-21T20:00

4000

3000

1 i /m

2000

1 000

1 L 1 1 L L 1 L 1 L

L

05-22T08:00 05-22T20:00

1 1 1 1 L

0
=10 0 10 20 30 40 50 60 70 80 90 100-10 0 10 20 30 40 50 60 70 80 90 100 -10 O 10 20 30 40 50 60 70 80 90 100

7°C: RH%: Vims™: q/% T°C; RH®%: Vims™1: q'% T/°C; RH/®%; Fims™1; q'%
3 2015 £5 B 15 ~22 AN S TR T HIE

Fig. 3 Description of radiosonde data on May 15-22,2015 at Hangzhou station
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Table 2 Correlation coefficients between different trace gases during the observation period
50, NO, Co 05 PM,, PM, 5 REULJE
S0, 1 0.25"" 0.04 -0.21 = 0.31"" 0.21 -0.07
NO, 1 0.79"* -0.74"" 0.46" " 0.40" " -0.51""
(6{0) 1 -0.63*" 0.53** 0.58" " -0.75" "
05 1 -0.58" " -0.51"" 0.64" "
PM,, 1 0.92"* -0.73"*
PM, 5 1 -0.75""
HELJE 1

1) # 7R 0.05 KFTFBEAKL, =+ FIR0.01 KFT BEMHKL

2.3 ZFaal B AR BORLAR o3 A AR

P P 2 AT LI S TR A [ B B rh A R AR
22 FBER AE TR IR FEAEAE 100 nm LU
T, JUHUE 50 nm DL S BEOK B AL, 7RSS 5
R FR 2o R Hp A0 R R B AE TR AE 50 ~ 200
nm RAREE. Ry T BRI b A A 55 g A AR R A B
W REARALRRAE , A5 4 WL 2] Y 10 nm ~ 10 pum
WARBSRE ISy R 7 SRR BEEAT T 10 ~ 20
nm (BREZS) ,20 ~50 nm 150 ~ 100 nm ( ZARAZ
Z5),100 ~200 nm, 200 ~500 nm 1 0.5 ~1.0 wm
(FRERBEE) ;1.0 ~ 10 pm CHIBEE).

H I 5 TR B0 10 ~20 nm A BB BE7E T4
KA, TE KRG g T v B AR, Aok
TR ER [ AR AL RO R K BH 4 5
L Sl R 723 VAR R OB AN S N (N TN
(R AT, RS AT 2 BUAS [ 8 B8 1) g 7K o A o

AV B B 1 R R AN TRD R K R0 B R R 5 0. 4
mm, 10 ~500 nm % B0 B B B R AIK, 1HZ 0.5
~10 pwm U B MR B A2 B ok . R IE
AU Bt 5 2 W I SR /N, AR K X A ) 37 R A
FHEE/IN. /NF IR K S RH 3R (> 90% ) , [ Uit
SRR T 25 5 WA K Ry KOk, T 3 iR
0.5 ~10 pm SIEBR TR L. BLoh, Kok ik
JE 3 22 I 38 1 I A AR X /N R G 5 R AR AR
K, XA I B ANVRE P E AR R RN Z —. 5
H 18 H 1200 /K F ik 9.7 mm, HE S ZBL0. 5
~10 pm 3% B HGE B, LA 100 ~ 500 nm A9 ¥ B
TR S 0k B e (R STV AR, 7 50 Ak 4039 el
TR e 8 T R ARG, X 4 ) Al 5 3 B R
VRS, PR - e B R G . {F R B 2 SR R K
TR AT SRR R, SO0 B AR B SRk /.
HE 5 A ZBAER S5 19 & A= B, 10 ~ 500 nm
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Fig. 5 Time series of number concentration for aerosols in different size ranges during the observation period
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Fig. 6 Spectral distributions of aerosol number concentration and surface area concentration under

different types of weather conditions during the observation period
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