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Abstract:  Atmospheric PM;; pollution is a serious issue in Zhejiang. In this study, the causes of PM,; pollution
in five typical cities indcluding Hangzhou, Huzhou, Jinhua, Ningbo and Zhoushan were comparatively analyzed during a
severe PM,; pollution event of Yangtze River Delta in early December, 2013, based on real time on-line observation
data from nation-controlled stations. Results showed that wind speed and height of planetary boundary layer decreased
in severe pollution days (SPD) in all the five cities, leading to accumulations of atmospheric pollutants, while
temperature and relative humidity increased, easy to formaiton of secondary particles. Based on the variation of PM,; /
CO (mass ratio) ,secondary particles were estimated to account for more than 60% of PM,; in Hangzhou, Ningbo and
Zhoushan, while only 42%-54% in Huzhou and Jinhua, Tn Hangzhou, the increase of secondary NO3 ,SQ?~ and NH;
in SPD was significantly higher than that of PM,;, and nitrogen oxidation ratio and sulfur oxidation ratio increased
significantly along with the increase of relative humidity, indicating that the formation of sulfate and nitrate was the
crucial source of PM; s pollution. Backward trajectories of air masses in SPD showed that PM,; pollution in Hangzhou
and Huzhou was influenced by air masses from Jiangsu, Anhui and other cities in Zhejiang, that PM,s pollution in
Ningbo and Zhoushan was influenced by air masses from Shanghai, Jiangsu, Anhui and the East China Sea, and that
PM; s pollution in Jinhua was influenced by air masses from native sources and adjacent Hangzhou and Shaoxing.

Keywords: PM,;s; secondary transformation; regional transport

KR PM s 58— BRFZANBRBEHBMRIE  LIN &9 558 & 3, 2004—2008 4F & ¥ 58 4
FUHMNERWEUY, PMy 520 R), BRI R NHIWREBFE. EWAERE., W BE. S0
BEGBRYBEEFREBFERNREAEZLYT SRS RELGRINEERENS LY S
R, QUAN S IR RY, A MW BRI R, WA BB /K ES RS, 0K
BIFIHARRIERAZE PM  SRENERRERE. SEAREHWAEEBEF\O o0

F—EE EHE, L1984 F 4B HR TR, TEAFRSKBERLEDR.

* EZE SBFR IR H (No.2018YFC0213806) ,

* 1076 -




IREE —RKZHXKEFTRBETN TR T RS PM SRR ES N

BILAL T PM, SR AERERENRKREAMK,
B2 A5 W7 VT PM, 5 75 e 5 i B B0 A I BF SR A
R.AANRREEETELFTERBEFHMN T
WS, £ HEOR AR R LB S
JPE ST T LN R T B PM, o 15 5 R AE SRR
G- R E BN, W TS ERRH
BB PM, s 35 J4 650 . SR 37 V03B AR &
R AEFRBREANHBRERHEMERLE, ARH
X PM,; 975 P E RO E AR AR . 28T 57 16 it
WP T B BE A b, U8 T WYL VL R 3
43T FAL B WM 5 b AL T P 2 B R R B IR
P A AL T IT R PM.. s 35 B2 LR BT 5T

201348 12 A FARER=ZABX HIA T KA
] K98 B 69 PM, - =B ¥5 41, 5 18 4 YL 08 50 3
T PMps 5 3™ E . RIE AR E R TR E
15 Y 4 1) 6 W VT B R SR PML 5 35 e B S LA D
L ERE S BRI R ERERESE .

1 #HRAE

KK PMy . PM,;.S0, .NO, .CO V5« ¥1 H ¥
Y B ok A5 b 11 [ R A3 O e T Y
SERPTELR IR . RIBCGAIE SR ERBAQD
FHAME GLFT) Y(HJ 633—2012) 0 PM,; HYJR &
WA A 0~35,>35~75,>75~115,>115~
150.>>150~250,>>250~500 ug/m’ ., BF XT 5 (4 15 44
ZZUSIE B BEBLE PEBRE EEBRL
FESR, 03F 12 A4 EZSAK=2AMRBATE
B PM,s B ISH, AR 7 20134 11 A 28 H
Z12 811 AYAEIGIMN BN . &% . TE AILTE
1Y K (SPD) 15 il REWE X,

Jar AT PMes B GAE 4R 2 AR 4K, 1 B R K P B
FNO7 .SO% NH{ ™' kefFiUmM AR %, %
AXE URG AFRAEFHREABREESKEN &
28 UM A2 BT 2 5 (ATM URG-9000D 2 §1)) 52 1 ¢ 2%
W PM,s 4 NO7 . SO  NH; . Cl” Na" . K",
Mg* \Ca®" SE K Pt B YR

ANEFEE R R B L R R ) 46 R SR 00 B
HEMS L. KEAFEREPBLH) HiEHx
EHAS KRR KRAKRBELREHEEITS
(https://ready.arl.noaa.gov/READYamet.php) , 5,
ZRAEE %R GDAS( deg, 3 hourly,global),

FHXEBRSXKKARAFEZRB AR
B HIRESEE THEHYSPLID#EEHE T 12 A

AEIAKHEAW B hERMHAE, KLBPEERF
GDAS(1 deg,2006-present, global) , @ F W5 HA(E]

PBLH 8%, I ES MR FEN 150 m,
2 HRE5IE

2.1 FHHRETR

B 1) A5 M A PM, V5 3 BB &
12 A 4F 8 Hi%% 5 d ¥l SPD, & PM,; H # &
BIKEE K 448 pg/m®, RAME SR TR R4 ) (GB
3095—2012) ZRAFUECTS pg/m®) Y 6.0 % WL M A
&1 12 A 6 E8 Hif4: 3d N SPD, & & PM,; H
IR R e B 4y B3k 375,473 pg/m’, & GB 3095—
2012 “RARMEM 5.0.6.3 5 T MMAL 12 A 6
7 HE%E 2d A SPD, & PM,; B ¥ E %K E 25
3 421,292 pg/m®, & GB 3095—2012 — AT M
5.6.3.9f%. EXMBRRAEFLEXNPD),IHH T
## SPD K S5 89 T ¥R E 5 NPD i ¥ ¥k
Bt (SPD/NPD) . SPD/NPD MK E|/NMER N
FHLC9.2) HUM 8.8 HIM (7.4) TR (7. 1) &
(6.3),%iHA SPD A+ 1L PM,; i RIEE &K, &%
BIK,

5 PM,, # BE (M % fb % — 2, SPD &1
PM, WEEEZERE(LE 1(b)),{8 PM, i SPD/
NPD & F PM.;, %% SPD PM,, I KIRES T
PM,, , 15 BA 7™ & ¥5 e 3 18]~y S0k P #9 STk I

COFEXRB—WHRPBEERHNR, ERIPEN
BE.AGREMALERHL B COWBRBT AN
HEBO Mk PMs f5 e BB A0 g md . 40 1 (o) By
RLEEERIAESH COWBAR LT HM B
M. &% T AL SPD &) CO B ¥ E R E 47
EET 2.1~2.4,2.1~3.1,1.9~2.8,2.0~2.7.2.3
mg/m®, B — R BE B IR HE AT & M KR 4 8
H B FETHL. CO K SPD/NPD R/NA#M (3.6)>
EHG.O>HUGD>HM2.8)>THE (2.3, 1
B —WRi5 g ) BT EIM .44 AL B B v AR T
BK,

SPD & # i NO. ¥ EH B F &, H NPD 1
1.7~2.6 £ (LA 1(d). NO, 248 h WU /T
Y, Bk E NO, T SHMME M KRAER . K
M SPD #y NO, ik % SPD/NPD ¥ E& . T EFRA
EARM NO, MR K. /il SPD ) NO, iy ¥
AR, B HEAH NO, HEM B, 8 NO. &)
SPD/NPD{L K F #L M . i3 8 51 3 75 3o ¥ 5 2% X A4

* 1077 -



NETEERE £41% £9H 20194597

—— il —E— I —A— g
0 —e— T AW

H ¥ BB (ug - m ™)

B ¥R B E mg - m™)

—— S W —h— 2%

H 5 B W B/ (ug - m™)

—— o — W —A— &
—B— T =t

A ¥ REHRE (g m™)

—o—HiM —W— B —h—
—8— T kAL

1

38 s &
o™ ©1 o™ o

— e mm e em v m mm e g e oA e =

HEA-H)

(e) SO,

BEPRTASERANEHREBRETN

Fig.1 Daily concentrations variation of atmospheric pollutants in five cities
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Fig.3 Atmospheric PM,s/CO variation in five cities
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