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Abstract: There are large gaps in domestic and international research on the
characteristics of 0zone(O3) concentration evolution in desert areas. Alxa Left Banner
belongs to a typical desert city in the western China, which has high background
concentrations of O3 on the basis of low intensity of anthropogenic activities. From
2015 to 2022, the annual growth of the 8-hour moving average of daily maximum
ozone (MDAS Os) was about 2 ug-m. And the average MDAS Os in spring, summer,
autumn and winter was 111.3 pg-m=, 132.3 ug'm=, 101.8 ug'm and 82.9 pg-m>.
Due to the favourable conditions of high temperature and strong radiation, the
atmospheric photochemical reaction of Os will be promoted and the secondary
production of O3 will be enhanced, thus the O3 pollution incidents mainly appear in

the summer. The O3 concentrations in Alashan Left Banner were 93-106 pug-m™ in the
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summer night under the influence of NO titration effect, indicating that the Alashan
region was controlled by high background O3 level. The higher the distance from the
observation site to the ground, the higher the O3 concentration. The observations show
that the near-surface anthropogenic emissions has direct and significant influence on
the vertical O3 concentrations at three stations with different heights over the ground
surface. Setting the O3 concentration at the Huanbaojuxinlou Station (22 m above the
ground) as a criteria. The O3 concentration at the Mengeryou Station, which is 15 m
above the ground, is lower by 5-25 pug-m™ during the night, and it is higher by 5 pg-m-
3 during the noon; the O3 concentration at the Xihuayuan Station, which is 12 m above
ground, is lower by 10-25ug-m™ during the night, and it is higher by 5 pg-m™ during
the noon. The stronger NO titration effect was found in the near ground atmosphere in
the urban area at night. However, the higher O3 was found in the near ground
atmosphere due to the convective diffusion and rapid photochemical reaction. The
effect of weak human activities on O3 concentration was illustrated, and the vertical

distribution characteristics of O3 in desert cities were reflected.

Keywords: Ozone pollution, Titration effect, Photochemical processes, Western

desert, Alxa Left Banner
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POURH DX R AR R, T Y AT DI IX R (05D IR FETH
HHE FAFER R H e REFEFDERMRL 120 17 km?, R AFERE 3%
N0 T Nl CIE A A E SN RVR A 7 N oy = N S N
YOI AT IR 106,000km?, & X A VBB TARAK TR aB4E S /R BRI, e
P RO o [ 55 = KV (Lietal., 2017; Zhuand Yang, 2023). [[P§#]
500km FEEE A AL T A AR K 5B ARV DL R B 45 /R BA X EZEAR
PEAG VDL, BB LR YDA IR YL AR R, AR T — 2R AE S
2500km DBy, gt A b ME— IR AT VT (Wei et al., 2022). HTHb
i LD A AU A I TR B AR S PR AT D W AR 95 U a6, I N A
JEAEHL AR, NGB KA 00 - R AL /L NEE N . O3 2
RAFREE ) = BT G R 2 Ak, Rl KL 2 A I K EE O %t
NAAERREARN A BEAE. O AAMEMNE, KK RELGKE 0s M4
N St N AR B IO R A 2 5 2 s 2H 25 R E A (Lim et al., 20125
Wieetal., 2020). U4k Os Mt Pt i LI, FHIEH FFRAEA
PEARAAE =5, b E A0t 7 X R B AEYITE i O S T I Ll 9%
-33% (Fengetal., 2022), fERSHEEH Oz B E NE A (NOx) FIHE
KA BTG G (VOCs) ZEHTAYI AL G ] S& 4 N 1 SR (Song etal., 2023).
WFZEN Os KA EAE SRR B R B WA, Bl WOK PRAR S G582 Ini#E Os
F6A 224 G % (Wang et al., 2017).

RIRR VDB X O3 H WL (RF 7T 32 24 b 7 PSS Ry R 5% [H
VR EB VDT o Giisten et al. (1996) FEMGRLVD BB IX AT O3 MWK T 72 B
JEE S R4 518 80 pg-m 1 120 pg-m?, [ I X IR A7 ARG 25 B35 5
M YOEI R O3 WKL . EALIETIE TV R O T FTfat, RAEEHREEH
B GEELI TR MR O3 S KMEIRE (VanCuren, 2015). Hofferetal. (1982)
T2 [E VG i E VDB AT 1 X R0 Os IR B RBAZEILAR, ARATHIIX ¥ Os
AT A] PUIE B KREA K F (38 pgrm™). Meixner et al. (2013) X HL il &
T 5 2 AR R S ) X BN R e BE G T R AR T R T RS
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KHE) HIHIER O3 IKIZ, O3 VRG HLAWIHRIEIR N 60 pg'm™. 40 pg-m™ Al 10
ngm?>, SERRM Os M H AR (g 5 il Hh 3R T B BE X N s if 2 535 . A
[ [ X O3 15 G4 IIAH SR 9T 32 BEAE TR 7E TR 3 ) S 1A HIX (Zhou et al.,
2018;Hongetal., 2022) FI¥k =M. K= MAERIBEFTRIEWTTHE (Zhao etal.,
2021;Maoetal., 2022) LA A X 8, (Xiao and Jiang, 2013), X PUiBHc
XA FED o Liuetal. (2022) 8B rhr B 703 8 AR AR Oz Wi, &
W O3 MERFZET AR FEZ RS ARSI, HAR A=A
B BB Z BN N XA A, [FRZHX O3 IR EETEIT 8 - 2 T i
Fro FeT HETVOEIHE X (7T 3 LS N BV REFN O WKL, AN
W BXFIPEER A, O3 M NN IR, YOUHIX O3 Az R FE 1 5200 K 30 75
Bt — LM (Fengetal., 2015 ; Liuetal., 2017).

P e S [X Ry 8 7 R T RN, Tl A2l N TR BNESS, Os
ATV OR FEBUR . RIS AL T XY, P e s BV, R ) 5 )
IR T A EE 60km, H AL =% L BKBEFE, 15 S i) DX S o Jai i e (1 Tk
AN, 75 G AR AR AE 32 B2 B 2 M TR IR . B R P SRR T
BTz 35 DX 4 ) O3 7 18] 4 AT REAE DA S VS X 38 O3 B JE HHAR A RO T 58020
A28 O3 5 YLl UZ BT I, WLl & BB+ 2 B O VR R I LT,
H 2B R O Tl ASCE:T 0 il 2015-2022 bR {2022 4F
6.23-6.29 A1 7.24-7.30 WLEHE, XF ST i B4 35 (X 4k Os BRI (B SF =48 1k
FAAR O3 SATRFEHEAT THEFL, i Os MEOLIRGHE NS0, HE—25 hi5
GeBiia SR AR A A .
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AHIFFEE S BRI sty . 32 A ]z 35 A BT 7 35 70 I (AZQ) L EZ VS RFEE I 3
AN 5, o BN OR R ks (HBJ, FEHLE & 22m) . PEAE[E NS (XHY,
FEHL I = 12m) A5 4l (MEY, FEHUE & 15m), DL HiAb i % B b
ksl (YXH, BEHUTH SR 2m), BEARSE s A an & 1) frs. B2 i
XA/ (21 9kmX 5km), ANEEZN 9.4 FN, J&T HAUNETH.
1(b) AR 2 3t 3 7 FH MR FD I 7 e B0, R AN R D RE X o IR P2 R
PRAE vl 5 52 — Aub A ER 4.4km, 5K gl SEORRETL RS AR 2.2km.  EAL,
T A% FR VDR e 22k i 5 FL R = ANl AR 2 55km o AR 548 FH B s 3 [E 455 30
BRI, AR (03). EME (N0 —&ME (NO). & fbhE (S0
F—%LB (COD /NI FE B DL S B R IRE o AR 2 1 /N 2500
WIS T By 2015-2022 4. & EC9810 O3 H BN IIAL,
EC9850 SO, HZhMAMA EC9830 CO H BN, FAIY) (NO» 1 NO)
fliH BC9841 NO, HBhA, LA E®RSARHRYA 0.1pgm?. &Auk mik
i HI 654-2013 3EZ: H 30 I R GEARZR LA T2, W AR 4 —
bR AR E BT ). DEkfESy (YXHD S AWM E A 2022 42 6 H 23 HE 6
H29 HA7 H 24 HE 7 H 30 H, BB A EE BN A A A7 1) ZR-
3351 BRI S RA TR ZR-3370 BUIAEE 2= B AN BT - B 45
O3+ NO» fll NO /N
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Figure 1. (a)Distribution of observation stations in Alashan Left Banner, western China, and
characteristics of the geographic environment (State-controlled stations: HBJ Huanbaojuxinlou,
22 m above ground level; XHY Xihuayuan, 12 m above ground level; MEY Mengeryou, 15 m
above ground level; and observation station: YXH Yingxionghui in Tengger Desert , 2 m above
ground level). (b) Functional division of the observation area (residential area is residential area

land; the cultural and entertainment area includes tourist attractions and museum areas; the work
area includes schools and work units, and there are regular commuting population flow

characteristics; typical business districts are major shopping malls and hypermarkets)
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Figure 2. (a)Interannual variations of MDAS8 O3, NO; and NO concentrations at HBJ, MEY and
XHY for 2015-2022 [The red dotted line shows the secondary standard limit (160 pg-m3) of
MDAS O3]. (b) Median fitting line of MDAS O3 for three sites from 2015 to
2022(y=1.65x+97.1)
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2015 422 2022 ], AFEIIEK L) 2pg-m=>. MHEEZ R, Fuetal. (2019) 5
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Figure 3. Interannual variations of SO and CO concentrations at HBJ, MEY and XHY for 2015-
2022
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Figure 4. Average diurnal variations in Oz, NOx, SO> and CO, as well as temperature(T) and
relative humidity(RH) for the spring from 2015 to 2022 at HBJ, MEY and XHY
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Figure 5. Average diurnal variations in Oz, NOx, SO, and CO, as well as temperature(T) and
relative humidity(RH) for the summer from 2015 to 2022 at HBJ, MEY and XHY
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Figure 6. Average diurnal variations in O3, NOx, SO and CO, as well as temperature(T) and
relative humidity(RH) for the autumn from 2015 to 2022 at HBJ, MEY and XHY
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Figure 7. Average diurnal variations in O3, NOx, SO; and CO, as well as temperature(T) and
relative humidity(RH) for the winter from 2015 to 2022 at HBJ, MEY and XHY
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Figure 8. Variation of ozone 8-hour sliding average, NO, and NO hourly concentrations at HBJ,
MEY , XHY and the desert station, YXH during the summer observation period of 2022 from
June 23rd to June 29th and July 24th to July 30th
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Figure 9. Variation of ozone hourly concentration and solar radiation intensity from July 28th to
July 30th 2022 at HBJ, MEY and XHY, as well as the desert station YXH
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