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Wi 2 U PR A Ji M Ak e Rk =05
PeH i, RGO TR ST C
. EESERAUE M ACIE L4, i N IR (X2
R4, 2015), FE08 23k H 2R () K BH 45 7b (ultraviolet
radiation, UV ) & &, 3 1mij %t3r #b )2 5 A8 BRI vk
AR AR P A B L2 ( Dickerson et al, 1997)

R O, J& O I i = A i ks Je <
A 3 M2 R R R R AR 0 A AR{EEHE ( Desqueyroux
et al, 2002), FEWIMY A, BRI 5 (Ok-
sanen et al, 2001) , Ft, )2 R AL I—EHZ
AT 20, o A R A G R bR
— o MR R ERTERHEIMRSERT, AT

K B 2016-07-05; EFSHH: 2016-12-12
EEmAE.

FEHSES . P49

XHEFRERD . A

PInE LA LK VOCs AIAE AL &Y NOx %4
i — R I 5 4= 64k 5 I A B (Fishman et al,
1979; ZEH 145, 2015) , T )2 B4R AL
NAHEBOEA O, 6 5 53k b 3R 1) K B 5 A0 4 5 255
PIAR G (IR D54, 2016) , I Ja 3 R T RS0 %
SREE , KRR 2 W SRR, SO 35k
R IME ST, BEIL LA NO, Seffsi %
M 3 b TR R ARV B (2%, 1990)

AN 1 22 06 T R O 3 b T 5L 4R
SRS RIS A B, A b T B SRR R R R
ARV e T R AIK, He U, Castro et al
(2001 ) 7 55 P4 BRSO & 0, <0 I e 0 58 4 1 4 o
HE TV b TR R (58, 8~78. 4 pg - m ™), 5
Jacobson ( 1998) FEIEAZWLAWLIN 25 SR AHIT . Li et al

& A AR IS H (41575009) 5 V1754 BHE S TR (BE2014734 ) 5 W/ 58 4 a5 MEAT Ik (R4 BHBEL T ( GY-

HY201306043, GYHY201406029) ; B Litt 2 & BRI 10 H (KS1459)
EBE AT XA (1990 —) , o, PR, S-LAs A, E2NF RIS KA. E-mail: shuyanliu0117@ 163.com
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(2005 ) FEAR I i b DX 31 RS I /N NO,
A A ol 17 5L SR > 5% ~20% , Flynn
et al (2010) F| ] TUV ( Troposphere Ultraviolet and
Visible radiation model ) #%4 }% LaRC ( Langley time-
dependent box model ) F 4L 2 BT L [H
T 5 B ST M b DX = TS IR A ey B B4 A
BURFENR 30 2= R e vy e [R] A FH AT il 6 43
PR R 15. 7 pg + m” - h™', Nishint et al
(2014) WU SR E— 20 R I SLAA A4 UKL PM,, 52t
BERAAXK(r=-0. 82) . [, HEGFFALL I
TR SRR B S KA I Ak 2= o3 2 UIAH oG . G
Dickerson et al( 1997 ) % 111 5 J2 W o A0 i ml
REFE O, WE /N 47 pg - m™ - h7'

AR, ENRRE S5 T Tk T i
5%, A, Liao et al(2003) #f%% T O,. NO, | 4
AW S BAC A5 (B RRER | AR ER | B
ORIk, — A YUURLY DL S A HLBORL ) )
Z VA O o F S AR ) 3 T TR R SR S
IR, HERTH KA 1 — RN AR AR 22 SO, 5%
M KA 71, JF 52 B0k B2 (Flynn et al,
2010; Xu et al, 2006) , Bian et al(2007 ) ££ K F:
I PR, v e o A= e 2 b 2 s 0 30 b T 1 28 41
BRI, BRI HL)R RAEREE . AL R4E(2011) 7E 2R
AL DU e B, 52 SRS T R SN S, B
HOTH UV H8 56 0824 50% , )5 RO B2
FIARINE] , XIBE(2012) FFFE T 1 i X 2008 —
2010 4F 18] B A0k BE 5 O RO 27 )R JEE ((Aerosol
Optical Depth, AOD) [ &, 5 AOD #4534
FUAHREE AR, SLAECRT PM,, 2 FUHIDE (r=—-0. 65) ,
SR (2013 ) 455 WIS, PPAG T g At X
O, Il PM, ZIAIOCHR, 5 BRI i FE Y
BT RE S RRAR, S 30 T R s 1Y
FEJFAN, WAMREH, O, SBEIHE IR ET S
T, AN7E BN EE & ZF, O, Fl PM,, & B IE A G
(r=0.56) , XAl fE-5 754 A s kA 5% (Nis-
hanth et al, 2014) . AN, VERCHR SR X )2 R
AN MAETE R HBIX 25 5% ( Bian et al, 2007)

Zr LRI, A DN AR A 5T B R B R AR
BT O, fAEZE W, HXRE 4, (HiX S5y
IRV B Fi o 25 A AV A S8 %o T 5L 4Rk
Pt RS I R 2 R S B T
SRR SR AN R B AR A IO B e el H
Hi AR

2013 4212 41— 10 HK =AMk E T —Ik

HE G YR, ZF A NIRANIE B A TR
IS 5 S 2580 X 30T b 2 B S R M L R A T — AR
AIMLES A 45 b s 05 Y S G LI i di ik A7
TER 2 #r, 456 e izl TUV F1 NCAR ¥
MM F 2R SR O L AU S H s, 4
NG P L W v R B ST g e A
WAL, Rt — SR A ST S AR RA TP
S PR LR 2 A

2 HRHEEUFITT R AT 4E

2.1 FERLEE

2013 4F 12 A 1 —10 H i R HE X & A4
TR 2 A EE G Y FF, AW E ST
T XK g KRR AR S R R R R
DZERE, Horp G0 dE b IR AR P58 W ol 1) 2 <75 e
R LIN s (4n PM,, . PM, 5. O, UV 4§) KAl
ARG (IR R, R, KU, KU A ) TR,
YT = AOD 4 B LI Ko = J5e s vk B L) R
FH PM, ( RRFURE ) ELAR /D F 3055 T 10 m) Y B2
S PTAR VRS T 800 T 0 M 23 R SRV 1 5
gl v G NIRRT 5 ) 58 S A R 4%
PR, BB AHXHR /N T 80% , H PM, /M-
Py o s vl B (AR EE ) KT 150 pg - m™ SRR
JEIKFE (52538 ) , KT 250 pg - m™> & SUh B K 36
(F5E), KT 350 pg - m™ & X Ry K5 (H
5) o MRAEIE X, AUOKSE Y, 12 1 H ., 2
H.5H.6HA9 HY NEEKSE,

A, KA FZ & B2 (PBLH) F JH NCEP
5307 5% KL FI meteoinfo 3K it % ( Wang, 2014)
35,

2.2 BN

X2 S AMR] DLOB B R TUV 2 ih 38 [ B 42
KAMFFTH L NCAR FF & H- A W e i 1) — o 4 it
fLH A ( Madronich et al, 1999), T it%8 % i
JZ R AMRIAT DG B S . R R R A A
PRR AR TR, BT = MR TR 5
e R, RETHA I 121~ 1 000 nm K
PHA S 4w S | oAb fm 0 3m & | Db s R
LG Z PN R A T R R FH O O I T R
KA

TUV R R A =K S8, F—-Lha
FELREE . BN ] KRS A EAE R, B
TR HE R R AR, AR R AL S
B, =IO REE AOD , HUHIUN I I3 SSA |
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ARIFRE T g S5 VRS S 8, o A R
SR, A, L 12 H4 HM6 HI
Mz H#F TR, AOD SR FH 26 B E S 25 ik
J5) MODIS-Terra T8 & A0 IO 27 T8 B2 77 il
(MODO04) (https: //modaps. modaps. eosdis. nasa. gov/
services/about/ products/c6/MOD04—-L2.html ) , 4 H
16 HI3IHR0. 8712, 0, ANKIFRPH 7 M iy Ji 1%
i A ) SCHR BT A5, 23 i 0. 8 0. 2 (X1 B,
2012) , #4E OMI ( Ozone Monitoring Instrument ) [
AURA-L2-OMTO3e ;=i (http: //ozoneaq. gsfc. nasa.
gov/ ) GBI K A R AAAE R B, 73331 B 287 DU A0
249. 45 DU, AU BRI, 8,

MM ( Master Mechanism Box Model ) /& NCAR
Bl2A 5 & e i 25 2 48 X WL BEAR A ( Madronich et al,
1990) , ‘B T I 2 000 AR FIL 5 000 Fh A
AL, FTASEAUAS S A o i Bt ) £ 75
A, TR XS e B EAE T, B
AR RRAL A HLH, o AL DL O A Ak T
T, Bk S NI A Bk | N 57 A e S AR L
i, IFxf B R SR A S ML A B et i o, [R)IS
XA DL A A BREALE Y OH H i S
BB RFEE AT T 6 42 ( Tyndall et al, 2001)
JCEAGE 1 TUV 48 5 4% fa A X AT 7R 5T,
IR AT Oy W, Biz 5 iy 75 5k B2
F5 YR £ 2222 Bian et al (2007) {9 I 25 5
PEATIE 1%, 41 VOC 52 133. 5 ug - m™, £
IES e, Wb, SH W, ST, R
L WA HA IS KA YR SRR N
. CH, M1 H,O My 4510 1 308. 8 pg - m™
M 14.7 wg - m™, CO K& NO, #E/5H 1 145. 2
pg - m7H 94 pg - m (KB, 2012)

3 HRMGH

3.1 PM# O, MK EZLESEZEFHI

ARG G F A R A ], R AR b X 37 1) ¥
AR, B TR R AR AR ( EFRSE, 2015)
2 HE A, SO M R A B, M T AT O L P
R, RiiEs, RZERE, SR GY
HAW R, SEEIMEIFFLELEZA .,

M 2013 4E 12 A 110 Hb iR E . Kok, K
] | i1 2 B TR AR 7 5 (T 1) AT LR
Hf s N 19. 0 °C, FHIRE N9 4 T, F1
AHXTRRIE R 76% , WA 1~3 m - 57", BRATPEILAN
AR, g H AR RSN R KT 600 m,

2 37 %
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Fig. 1 Time series of temperature (a), relative humidity (b),

NG /(m-st) - FHAREE %

L= A
P

JRIA/°)

B E T E/m

wind speed (c¢), wind direction (d), and planetary boundary
layer height (e) observed at Pudong, Shanghai from 1 to
10 December 2013

M PM,,. PM, 5. O, UV BJ[H]A84b 551 (& 2)
HELUEH, UV M0, HARfL 2, HARLia3ia
[], % HH A BH 8 A1 S ok st 26 B AUk 3 B T B3
Wi, IR 56 0] g LR NO, 6 5 vy 15 21 ik —
HAIESE,

NO, +hv(A<430 nm)——NO+O(°’P) , (1)
O(3P) +02 4>03 . (2)
800 ¥
............ PM,
——PM,,
%— O

A T
: z
gmo- 45%
= &
£

iF(H)
K2 20134E12 A 1—10 A _F#EHARSE WA PM,, |
PM, .. O, il UV fI 75175 fk
Fig. 2 Temporal variation of PM,,, PM, 5, O, and UV

observed at Pudong, Shanghai from 1 to
10 December 2013
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(EAS B, EIME ST H S 2 7 58,
12:00 (dtmtht, R AT/E R BE(E, H 9% 5 das
W55, H Oy B AMEHD I BLAE 14:00 5 15:00 A 77,
F UV IE{E#E 5 1~2 h, Tie et al (2007 ) 7£ 5 V4 7f
WO E] OH [ M HEM RER S 1~2 h, HEESE
(2003) FIZ B (2008) A O, W KAEHT 5 5 H
et 2E RO A G, W, Oy E{H 5 PM,, .
PM, (WA W SOAH DG (2R 3k, 2007), dn 12 A 4
H 15:00, PM,, fil PM, ;& B fe %, 43 %14 100. 4
pg - m> F77.5 pg - m”, 1 O, HAEIAR RS
FR) B e FE (B 121, 9 wg - m ™) ; 6 H 13:00, PM,,
PM, s W AR F & E, 40
602. 3 pg - m™> F671.0 wg - m™>, {H O, AL N
22.8 ug-m’,

FROENRZ R P RN EEF
—, ) B R A i )2 R R R T O
FZH(Coulter, 1979; FHJIIF], 2014), 12 H1 -3
H, i F 2k 22 B, A2 s EIRT
380 m, 4 H il 5t )2 B A B, BT
430 m, BEEILFZEEH#—PREAL, 5 Hik&K
(#9240 m) , WEHRZE—HA TRERE, 155
P ez B KA, TR E AW BT, 6 H
PM, sl PM, ik BIA R 5 Yo S5 00 19 fe s Wk B2, 430l
602, 3 wg - mPHI671. 0 wg - m™, H HFHHk
JEAr 3k 445. 8 g - m P AI1508. 0 wg - m™, 8 H,
PR — H YRR AE 330 m 247, PM, (F1 PM,,
WA (124 wg - mPF1 141 pg - m™), 9
H, #0277 T 805 1 ) Tk P 1L, PM, fI
PM, K/ I 2 191 wg - m P H1221 pg - m™,

RN K 55 1) ik . BT ECRITE B A
M, 3—4 H, Hiif— A 7Ef Kl ss ), XN T
1.5m-s™, Xk 2 mm K, PM, AbTE 94. 9~
220. 4 pg - mPZMEl, 5 HHPELUG, K EE N Y
FwPEdL, XI5 S PM WEH R LT, 6 H
13:00 I}, PM, 5, PM, 5 Bl A 55 0 d5e e Wk 2
H7HMWHMEE 0.9, 7 — 8 H i X % A 4R
B rE KL, PM kB G FEAIR, 40 8 HIE R PM,,
WEREZ 106. 3 wg - m™, 9 H XU F- R I 7Y
UL, PM, e T2 393, 0 wg - m™, M5, &
FEAR B, 3 Hiu T Ak TR S5, M T b XU 4
K, Wik 2. 4 m - s™' B 5 3T 2 KGR B
5, FEAGHEY HL, 10 HITHZE O, 2 %) & 5% 5 YL
RATTRM R, B, e Pa b XU g% | fRoE

N ZE R B Z RSB BIE at FEA 6 H
S5 YL =R & A R T AL
3.2 SERREMNHEREHIMm

SRy R VA VRS IS S RN o) b 3 B AUk B 1Y)
SO, 1T 12 A 4 HAFI 6 H 10:00 1 15:00
R PM,  FfI PM W BE, MR 1 ol DLE
15:00 14 540 B 223 HAROKAE, Hbifl O, e KA S
PM 2 B A&, W4 HmE O, ¥ & KME
(121.9 pg - m™) & 6 HHL O, HeE fi RAK (27. 6
pg - m7) A 4 A5, (EARG R 4 H ok PM, R E
1R 6 HI1/6, B0 4 S A0 mE %l b 17 5L 48
e A 1 5 3 A
F1 EHE O,. PM, (#1 PM,, 7R [E B #3893 MR B X L

Table 1 The comparisons of observed extrema values of
PM, ., PM,, and O; on different days

\ 0, W PM, ;¥ PM, ¢ J&
A ] ( H-B) o o .
/(pg-m™>)  /(pg-m™”) /(pg-m)
04-15:00 121.9 77.5 100. 4
04-10:00 32.2 124. 0 145. 1
06-15:00 27.6 570.3 628.2
06-10:00 14. 1 494. 0 562. 2

Kl 3(a) 12 H1—10 H 10:00 — 17:00 § O,
Bl PM, LG R . B 3(a) ITLIE Y, 4 PM,,
KT 400 pg - m> ik, O, B PM,, T} i F A%, %
B PM, Wk BT, S0 B TR 3R 1 S8 AN AR A, D8/
NO, JtffE R, FERFOUMFIE L BR85S, H
ERVERY I, Y )2 PM, 1t 400 wg - m B,
O W AT Bl < e vie FE T B AR, i A b T
P, SR AHOCEHE 2L, KR 3 TR A
KT 400 wg - m™ AR 5S35 R B0 AE K 58 T G e ™
HWe H, HHEWEEAHLL, 6 HI PM, Hl
PM, # B I s, 1 UV SRS A O, ¥k B 0 2%
ik, e, o, ¥k M T — KL 68% , {HX K
07:00— 13:00, PM, ;. PM,,, O, FII4& AN G 4515 5
—H BT, H O, F13:00— 15:00 55 52 H i)
KAE, WETFTR, 52 Xk | fae i 2 Mk
S BGEFERIZE G320, T30 PM, S F1 PM, iR AN
Wr bt [RIEE, 327 R S s s i 52 e, UV 5
SRR, 0 O, Jefb2=T8 A fE &% k47, Jf
S HARE, HIt, H5EH, O, ki PM,, -7t
M, BRI, X% | 7= R
AR IR S G R A E R A5 3L
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3 20134F 12 H 110 H 10:00 — 17:00 - i 4R 0L
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Fig. 3 Correlation between O, and PM,, (a), UV and
PM,, (b) observed at Pudong, Shanghai during 10:00

— 17:00 from 1 to 10 December 2013

Bl 3(b) it —2B 45 T AR STRE PM 1925k
KFR, 50, B PM, WAL, e s H 54
FRSTRE PM, Tt i A, I 12 H 6 H dE% H 2845+
FRETRE PM, Fh i BT, SRy, — T 32 X
B FE R E I R RIFEIR R A
M, 6 H 07:00 — 13:00 PM,, AW FFs; 55— 5 T,
S35 1l T S8 AR A W E RIS, (R BT,

P33 Mr & B, MR PM OEE A%, O, 77
TER RN A8 4, 1 PM, kB 7E 100 pg - m ™78
AiBF, O, MR SLIE R 40~ 120 pg - m™, &
B PM, X O, M52 52 2% Bl S5 A5 R 31 (X iy
A, 2003) , FHorp, RSN RE X B AR B S
MR, ELHTE o5 (RIS ) o
3.3 SRBAFHESHNISBERIESHEE M

RIS AR 33
SR R DTk VS T 268 S8 2850 o THT R 4L 11 5

M, FFH TUV B2 K NCAR MM H5 81 5 5 57 S
VIR R P 5 O 48 S S R0 b 2 B SVR EE 1Y
AL

K445t THESH (6 H)MBEEH (4 H) A
[i] AOD &1 TUV Bl 5o 4w 45, INIE 4 h
ATLVE H, B UIMEY) &, (26 H B (E 1
PRASHE] LI HE 7T 2 h, AOD 520 UV 48 519 H
AR, (ARSCAE H AR #, H AOD Xi 4
LHME S AR S T RRMGEK, [ 4 H
(AOD=0. 8) L, 6 H FI|ik b3 1 55 S0 S R
TH W 66% , HAE I8 F8 K T Bk = M X (X855 47
4 02012)

25

o  WW{E(2H4H)
® WLMME(12A6H) ©
— HHME(12A4H)
20 o s BEAAE(12H 6 H)
5 154
§
=
gglo-
54
04 L T T T T
06:00 08:00  10:00 12:00 14:00  16:00 18:00
Jbngat

K4 AlF%EH TUV BAISHIAY SR ST 5 W (E X L
Fig. 4 Comparisons between the observed and simulated

UV radiation by TUV model on different days

Sh itk — 25 i PP AT 58 A ST Hb T R AR
sz, A MM BT840 03 T A AR TR
AOD( Bl AOD=0. 8 Fl AOD=2. 0) 514 F Hb i R
A2 S (KL 5) . BT At (] ]9 AR HERCIR
AEARH N, A T AR e R HE R AN
s, SRR, BIRR AL AT AL O, AR ki #,
{EAEAUE R I A, L O, e B 5 KA H B
Aef 05 WA B T, 3 55 88 2R 5 i DX Bl i 226 %
BRI G, %4515 H B ST (Bian et
al, 2007) A, & P g 7w H T R 48 R EE X AOD

T, W4 AOD M 0. 8 HEnF] 2. 0, Huff O,
WAL/ IN T 83%

bfiE AOD AW, O, WRE BRI HGHR I, 4
AOD KT 2, Hufii O, WAL THE(E 6) .
HEE RS PM X O, IIEIAIVIA .
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Fig. 5 Comparisons between calculated O, concentrations

and observation O, concentrations on different days

200

1501

R&E(ngm?)
g

50

AOD

El6 O, MBEERE AOD 721k
Fig. 6 The change of calculated O, concentrations with AOD

4 itig

AL LA BT I, AV IR S RO AR
VT HBJZE B R B, 1 PM,, Wk KT 400 pg - m™
IF, Oy MeJEBE PM, W T T, o af il oAl
WX ERWAAEEMAER, dE—L0 0 TR, dt
LT AEE L R AT U BH A B R

K2mM TR, dbst, 7ML FEE L B a
TLBH %5 H AN [A) H 4] 10:00 — 17:00 B BE N PM,,,
PM, JFl O IREEMME XS L, K 2 Pl LI, 1
IRAN[) 1 IX 44 b 5 G e B2 22 Sk, H O, R
(EFN R AR v B2 2 (R S A e B i AR G, HL
BRI AR AF BRI X 22 57

F2 R dem, M, B, EE R 10:00 —17:00
RERM O, iR EMEFFTIIRE PM,,#1 PM, (B LLE
Table 2 A comparison of the maximum concentrations of
O; and the corresponding concentrations of PM,, and
PM, ; observed during 10:00 —17:00

among different cities

PM,, PM, 5 0,
X (4E-H-H)

/(pg-m™?) /(pg-m?) /(pg-m™)
EL111(2013-12-06) 583. 0 520. 0 31.0
JE5L(2014-11-29) 456. 0 348. 4 2.0
I (2015-01-20) 186. 0 170. 3 28. 3
Fr itk (2014-10-14) 112. 0 67. 0 169. 5
5T (2015-01-26) 438. 8 295. 0 8.8
B (2015-11-08) 877. 0 849. 0 23.0

L3 TR, dbat, At TRRHHIX PM,,
WEEFN O, Wk BE Z (B W LA T FE AR OC R 8. M
FIPATLLE M, )M A S L PM,, KT 400
pg -m”, RIIAFL R, @ ELZH, (1)d6a,
FAnt B L A BH A5 b 34 7 A AR O 455 A, R R
PM,, I B BB IXAHIT, 2970 400 pg - m™, 24
PM, #8400 wg - m™ B}, Sefbes s g B
D, Oy WP IR B 20/, (2) 24 PM, ¥ BT
400 pg - m™, O, Fifi PM,, A8 fbill el L 30,
ELLL, dbst FE mt A PH A5 Hl A e M HULA 26530 R
-0.2, 0.1, -0. 1 F1-0. 16, (3) EFH H , %0,
WEENABAFAE —E 22 55, WAt Rt HLIX O, YR FE hy i
/N, AERT S pg - m”, RHAL T IX HER NO, [
HABSE I E L, X O, BTN AEWRE N 3,

*3 EuWi, de=, EEREILMEPM, iREM O,
REREX ST
Table 3 Correlation analyses between PM,, and O,
concentrations in Kunshan, Beijing, Nanjing,

and Shenyang

WK PMWREE/ (pg - m™)  SRAEA TR LIS
Bl PM,,<400 y=-0.2x+118.0  -0.9"*
PM,,>400 y=0. 04x+12. 2 0.3"
dent PM,,<400 y=-0. 1x+63. 1 -0.9%*
PM,,<400 y=-0. 004x+4. 3 -0.5"
T PM,,<400 y=-0. 1x+72. 2 -0. 7"
I PM,,<400 y=-0. 16x+47. 5 -0.5%"
PM,,<400 y=0. 03x+0. 14 0.5"

Rt P>0. 01 K5, ¢ FoRiEsd P>0. 05 KR, x A
y SRR O il PM, e
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it % 37 %
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Impact of Aerosol Radiative Effect on Surface Ozone
Peaks during Heavy Haze Events

LIU Shuyan'?, BAO Yunxuan' *, JIN Jianping’, LIU Cheng' *,
XU Jianming*, LI Jianmin’, HUANG Jianping" *
(1. Collaborative Innovation Center on Forecast Meteorological Disaster Warning and Assessment, Nanjing University of
Information Science and Technology, Nanjing 210044, Jiangsu, China;
2. Yale-NUIST Center on Atmospheric Environment, NUIST, Nanjing 210044, Jiangsu, China;
3. Meteorological Bureau of Kunshan, Kunshan 215300, Jiangsu, China;
4. Meteorological Bureau of Pudong, Shanghai 200120, China;

5. Meteorological Bureau of Nanchengxian, Nancheng 344700, Jiangxi, China)

Abstract; Aerosols attenuate solar ultraviolet radiation, and exert an important impact on surface ozone forma-
tion during heavy haze events. This observational analysis was combined with the simulations of TUV ( Tropo-
sphere Ultraviolet and Visible radiation) model and NCAR MM model ( Master Mechanism Box model, MM) to
quantify the impact of aerosol radiative effect on surface ozone concentrations during a heavy haze event in Yan-
gtze River Delta region of China from 1 to 10 December, 2013. The results indicate that regional transport, trap-
ping effect of the stable boundary layer, and the secondary formation processes were responsible for the occur-
rence of the heavy haze event. During the heavy haze event, O, photochemical reactions were significantly
slowed down, daily peak values were substantially decreased while photochemical reactions proceeded slowly. O,
concentrations showed a slowly increasing trend with increasing aerosol concentrations due to the combined effect
of the regional transport, the stable boundary layer, and the secondary aerosol formation processes. The TUV and
MM model simulations were matched well with the observations. The surface-reaching ultraviolet radiation and
ozone peak concentration were reduced by 63% and 83% , respectively, when the aerosol optical depth (AOD)
was increased from 0.8 to 2.0 which indicated that heavy haze events may alleviate the surface ozone pollution.

Key words: Aerosol radiative effect; heavy haze; ozone; photochemical reaction; ultraviolet radiation



