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Analysis About Spatial and Temporal Distribution of SO, and An Ambient SO,

Pollution Process in Beijing During 2000-2014
CHENG Nian-liang'>*, ZHANG Da-wei'* , LI Yun-ting', CHEN Tian’, LI Jin-xiang', DONG Xin', SUN Rui-
wen' ,MENG Fan®*

(1. Beijing Municipal Environmental Monitoring Center, Beijing 100048, China; 2. College of Water Sciences, Beijing Normal
University , Beijing 100875, China; 3. Beijing Environmental Protection Bureau, Beijing 100048, China; 4. State Key Laboratory of
Environmental Criteria and Risk Assessment, Chinese Research Academy of Environmental Sciences, Beijing 100012, China)
Abstract: Spatial and temporal distribution of SO, during 2000-2014 was all analyzed based on the SO, monitoring data that Beijing
Municipal Environmental Monitoring Center released and the formation mechanism of a typical air pollution episode in January 2014 was
also investigated by combining numerical model CAM . Analysis results showed that mass concentration of p( SO, ) in Beijing in 2014
decreased 69% compared to that in 2000 with an annual gradient from 2000 to 2014 of - 3.5 pg-(m’-a) ~'. Monthly average
concentration of SO, changed in a U shape curve and from the lowest to the highest, and seasonal variations of SO, concentrations were
as follows: winter > spring > autumn > summer; concentration of SO, in heating season was significantly higher than that in non heating
season. Annual average concentration of SO, was lower in northern and western regions while higher in six city area and southern area.
Concentrations of SO, at Shijingshan, Dongsi, Tongzhou monitoring sites were significantly decreased related to SO, emission reduction
measures. During a heavy air pollution process in January 14-18th 2014 there was obviously SO, regional transportation and model
simulation analysis based on PAST showed that the contribution of SO, regional transport to Beijing was 83% with elevated power plants
surrounding Beijing accounting for 21% and the four major Beijing power plants contributing about 3. 5% to the SO, concentration
during this heavy air pollution process.

Key words: SO, ; spatial and temporal distribution; Beijing; CAM ; serious pollution incident
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OB 9 CO By AEdlni B FRR  Fefirg WA Jbstis Qe Wy ik B AR B 8, BRI E) S0, 5
T 5%, RE 50 /R B V5 Y W A% B e oy A CO. NO, ., PM, AHH. Z [A] 2 BEE AU AH KGR A
Mg H CO ERTh— M TARERE, X EREAEIRE; T PM, SRIEECh )z 5 18
RER VR 2R TS 50k B K B AR AR fb /. R & LD 2 Mis R Ii 2= 4: PM,,, — &
I ) DX SR AR R S5 e XSk s ey B B A SO, WE S PM I R BN T HE
EF R R A v TS e KX A ekt T
%2 S0, 5CO. NO,. PM,,. PM, (HIHEHX RH"
Table 2 Correlation coefficients between SO, and CO, NO, ,PM,, ,PM, s

- 2008 2009 2010 2011 2012 2013 2014
" 2 REF & REF 2 REFE 2 REF 2F REF 2F RBF 2 RKRF
co 0.83 0.92 0.78 0.8 0.8 0.8 072 077 078 0.62 0.8 0.8  0.82  0.82
NO, 0.72 0.8 071 0.8 073 0.8 073 079 070 0.94 077 0.8 0.64  0.80
PM,, 0.43 0.73 0.45 0.54 035 0.65 0.46 0.79 0.48 0.8 0.66 0.56 0.56  0.55
PM, 5 — — — — — — — — — — 0.65 0.87 0.58  0.64

1) BfFKTFIH «=0.01

2.4 ZEW15rHr FERTA, X R 60. 76% 5 M A AL N RS,

A SCHR[40], 0 < AQI <50 =i ik, Pk -0.62 hPa, 1 48 e S 3508 275 e W) 19 i
50 <AQI<100 N K, 100 < AQI<150 H¥2EV5s,  %; 24 h B0 0. 13°C, 2 55 1E 28 . fRX
150 < AQI<200 ARG YL, 200 < AQI<<300 AT . FAASEAF TGP 1, m A A A
JET5 Y ,300 < AQI<<500 M H 5. 2014 451 H TRV Y Wy 1n) WORL W i R Ak T g s ik —
14 ~18 HAbm A — ks S E i Jead 2, Hdr 1 A N, EARA A T EIS RN AR AR RS
14 HESFEhREER; 1 A 15 HEASEE  ERE, 2 E R T 2% ~50% 15594
1595 1 16 HERTH /™ E {55, p(PM, ) HIME B 46 78 00 s i )2, ok B8 45w, 3075 4 28 18] 500
ik 355 pgem >, p(SO,) HIMHIK 116 pg-m ;1 hPa DU/ . i P8 A0 8 3, T R SOE 5 L1
A 17 B RERE SRS, 1 H 18 Al s, K. &R T, D T K, 8 A
BB Y, RIS (£ 3). & RITIRYY #, S KRS G 1T B 2 i 1 it
H15~17 Hix 3 d FHREN 1.17 mes ™ HAXHE TEREHRIAFET R

#£3 1A 14~18 HAQI 5ZEHXSRR
Table 3 Variation of AQI and day-by-day weather condition during January 14th-18th in 2014

I AQI P 502? P PMz'f ) %ﬁ SE?O hPa fiﬁ]?& i%g?{kﬁﬁ PBL if‘gfi Fé%}lﬁ
(H-H) /pgem ™3 /pgem ™ UEY B Jmes”! /mes”! /m /% /mm
01-14 120 73 91 5570 Y 0.96 2.10 460  50.61 0
01-15 224 86 173 SR A 0.71 2.03 443 46.73 0
01-16 404 116 355 ¥ ARE HEIX 1.25 3.09 447 69.80 0
01-17 219 68 168 (AR = S SO 1 A 7 1.54 3.53 470  65.76 0
01-18 119 47 90 SRR WP 1.38 3.24 1036 55.61 0
01-15~01-17 282 90 232 — — 1.17 3.53 571 60.76 0

HIGYI AR 1A 14 ~ 18 HAERT TSI ek ek 156. 99 wg-m > 5 Hb i KU XU 1] X
BRI ] B i AR BRI AL ILIET 8. IRV sl CO ., PM, | W0 Wk 3 % 2 e = P g JXURE 25 L
BELA,COLPM, #E 1 15 HAA R 1116 HEE W\ |1 SO, Wik e R AE7E ZRAL I R N,
SRR TR ) W (L, W MR B 43000l 6. 68 mgem T B ML IE I A A A KU A B S AR A
510.19 pg-m >, SO, 7£ 16 H 1200 VR FNEAL, 50— WHAEMk & ,S0, . CO, PM, ;7EA
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Table 4  Contributions of SO, in different districts

LA i) e T YR SR i X TURRVR B2 5 DTk R SCHER
2000 4 1 A Lagrangian Aot Lol s X b5 7.50% [12]
2000 4441 ATMOS JA AT 5.95 pgom~? [13]
2002 4 11 H 26 ~29 H CAM, S b DX AT b 5 19. 09% [11]
2002 4F 44T 1SC3 e T A A B X 8 pg-m~? [14]
2005 4R AR CAM, Ky, WAbE IR AL 5T 6.40 pwg-m~? [45]
2008 4F44F Calpuff demre ) EAT AL 5.3% [15]
2011 4F 44 Calpuff SRS 7.3 pgem 3 [16]
2012 4FE44F CMAQ JEF IR AL 5 7% [46]
2004 4E 1 H Calpuff HMERIRXTEEIL | 58 24 FNZH % 56% [47]
2004 4 44F Calpuff JE B IRXT R 25% [48]
2004 4 44T CMAQ AN IR T 7% ~17% [49]
200541 A1~3H Calpuff JEI 320 B R B SR 3.2% [50]
2007 4FE4A4F Calpuff a2 VY 2 23% [51]
2011 43 H NAQPMS JE L UE XA 15% ~20% [52]
201441 H15~17 H CAM, JE XA AT 83% ENGIEH
201441 H15~17 H CAM, Ky, WdbE X st 17. 4% N
201441 H15~17 H CAM, Jeate) X 3.5% AW




3970 T A - 36 &

p(SOz) g™
I 610

P(SO2)/pg-m™ P(SO2)ugm™

- m 3-6 = §0-100
= ’Lg . 1-3 - 60-80
=5
(a) M HL) (b) AbxtHL ™ (c) AhHeilE

10 SO, KERBMMZE S
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