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E: FHAGEX WRFE FIH R R B E R IR RIR S R
70 IAP-AACM Xt 2016 FF4-ZR N 58 1 IE AL SR b X KRR (PMas) 1
A5 Y AT TR 25K, IR X I S R R AR K
VLR ASIES . 155 BRI B, 500nPa = _F 1% (X 45k 5% P % v s ok 55 i I
AR B m P8 SR, Y S R R, KOEBUN, R AR,
T QA G4 8. HAR AR B ey T ORURLA AR s 5 G4 B B
RAEHRAEWRAAL, 550hPa & B DL R A 54T, HT 5 7% R AR <,
MT V53 PR A SRR T, P X s Rt 2GR . ey
DX 45 PMas EZRIE T A A, S8R 2 BA AT S T 60%, FFAGREAS
HHEIR TR K T 80%, ALK AHIHR GTERIL 2] 90%, 1% X 305 <5t & HY AL AT
AR B DX 35 P R AR 1A b . 38 SO AT R I, WAL 50 X 351 PMa
WRE S FR UL P L TG T RS b DX ) PMas R BE R R R 4 R T A 0%
(»<0.0001), AHALZETE 6-24 /NEF o FRALSEIX I8 PMa.s V5 4L 1 B8 A T A Hh 5 4
JEIEYR, ZIXIRA TR ARy Rl IX 2 = Ust & AA  AT IR 7
A BT b X A S B ) TR T

F &K S X513

REE: AT, IAP-AACM B, 15YR, AHTTRR, A8 UMK
Keywords: Hohhot-Baotou-Ordos, IAP-AACM model, causes of air pollution,

contribution of local emission, cross-correlation analysis

Abstract: Using WRF and TIAP-AACM  developed by Institute of Atmospheric
Physic, Chinese Academy of Sciences, several typical pollution episodes of fine
particulate matter (PM2s) over Hohhot-Baotou-Ordos area of Inner Mongolia in
winter of 2016 were analyzed. The results indicated that the air quality changes in
Hohhot-Baotou-Ordos area were mainly affected by the large-scale synoptic pattern.
At the stage of pollution accumulation, at 500 hPa, this area was controlled by the flat

westerly airflow in front of the blocking high pressure or weak high pressure ridge; at

2020zd0013), National key R &amp; D plan high performance computing project (2016 YFB0200800), National Natural Science
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the ground, this area was located in the weak high pressure or uniform pressure field.
The low wind speed and the low height of boundary layer were unfavorable for the
dispersion of pollutants, Meanwhile, the air temperature and relative humidity were
high, which was conducive to the formation of secondary particles. At the stage of
pollution dissipation, the synoptic patterns had significantly changed. Below the 550
hPa, there was strong cold advection, causing the gale weather on the ground, which
were beneficial for the elimination of pollutants. Accompanied by cold air moving
southward, pollutants over downstream areas were also removed. Local emission was
the main source of PMzs over Hohhot-Baotou-Ordos area. The contribution of local
emission to air pollution is more than 60% in Ordos, more than 80% in Hohhot, more
than 90% in Baotou. The change of air quality in this region could reflect the change
of regional air pollution meteorological conditions. Cross correlation analysis showed
that the PM2s concentrations in Shanxi, Hebei and Henan regions were correlated
with that in Hohhot-Baotou-Ordos (P < 0.0001) with a phase difference of 6-24 hours.
The improvement of PMzs pollution in Hohhot-Baotou-Ordos depended on the
control of local source emissions. In winter, the air quality change in this region can
be used as a precursor factor for the air quality change in the downstream region,
which is helpful for the prediction and early warning of air quality in the downstream
region.
1515

Tk, BEREZFNANRRE, Tk, smifemdt— S, Piamk
JEHRBRIY) (PMas) SUERRITS GRS R A . I E XI5 e A WAL,
JEHARREA T A2, HinE AR M ER PMas 53¢ 8 (Z2R1IE4%, 2012; Cao
etal. ,2014) o PMasXt NMAEREE A EEE, HEH KA EYR A FHAAERT
MR B O i ML S5 52 345405 . b4, PMas 23 RENMa AR S A 4, ZR0RI) 1) D AR
AR R W 2 %, agligti . WiiislEr- A REW. 1 fiF PMasis
AR B L RPAE B AR S AR RS Yl SR B s KA A L
S
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S, 32 BN GRS Y anis 1) 5 A v] 20 (Tang et al. ,2020; Huang et al. ,2011;
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3k, SRRZHD AT E “PBE =7 SR T, 8T IR AR AL
X, H GDP 3| 7AW EHIBIXE 68%LLE, TEREER . Rl AN A —1k
(RIP VT R, S BEIE B O S RO W i, & T SR R ORI AL S
IR o B IX AL TR E A0 T7 115X, S B IE B R LRSS F A H 25 2
2R G )R T . NS I RE SO A B B AR IR, Hb AR T 52
HEER R, s R, AT RIS . MRS X S G 2 Aok
BRI AR T R KM= M X (B4, 20200 o BT,
ARFER ., KM BREMEXOR S R AT R 2, i T Fhdb s
DX SR T K05 Y I B Rt — P IR (E RS, 2014; RETESE, 20200 .
1L, e S IX R 7T K 22 Jm BT SR I A, k= 22 R AL R
(] FRUBEAIF 5T DA KOS QeRAIE 55 SR SR 45 R 300 R BB AR VR A (258 9545, 20205
#WAE M, 2019; EMS, 2019) .

T5 QR HEEAN AL R e T RIS R IR R g . AR
5 QR HE R AR AR S OL R, AR R AR RS G R A 1 B R
(Fh B MK IEMAE, 2014; Zhangetal., 2018; Zhangetal.,2019) . RZHAFE
W, RATEH . WHREEEH . RRERER KRG Gl B AR L 7 (Chen
etal. ,2008; Demuzere et al. ,2009; Fanetal. ,2011) . &HELE (2015) F4H
55 (2007) WHFLHR Y, KAST5 G2 B T3 Qe it s s 22 MRS Bk 5 80
BRIF A (20190 KIL, BURKIG T 5 BEATRR SN R 2 5 305 Qe HERAL
EHTRTERRH, ARG PR MRS ) B R R (TPEREss, 2015) , 1E
A FE AR W R R HRGE BN, V5 A 58 HL

BB AT IR R, WAL SR X R e ) i R, LR AT, B
IR PR AR 2 PR DR ORI g a2t XK T e b Rt BT (4%, 20200
KERSHE (80 PMos IREARRED BEWZ . ik, A5l 2016 FF4
7 A 52 o LS DX LS e i R R, R ARG WRE AR URIA IR



136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

161

162

163

164

RS H# 5 IAP—AACM (The Aerosol and Atmospheric Chemistry Model of
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Figure 1 The regional distribution of the average emission intensity of SO> (unit: pg

m 3 s!) in January 2016 (Beijing time, the same below) (the black box is the study
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Figure 2 Changes of AQI in Hohhot-Baotou-Ordos area from December 30, 2015 to

January 31, 2016. EP1- EPS5 represent five air pollution processes
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