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Fig. 4 Seasonal variation of traffic flow in different cities

2.2 &4 NO, VCD i | 2= 4k

IS AL, =A% )2 NO, VED FZE i 7t 1 H
AR - WEHR BB m, PR BRI B
R, SR B L R R L ERBE
<0.05), B FHTPE R NO, VCD(p=>0. 05) % B A g 2, {1
=AM NO, VCD 25 1k g BE AN ) 3 b 5 45 K 57 25 1k
JE K, S 14. 03X 10" molec » em ™%, £ 1] 7~ 1 BL B > I,
7 AE AR B AR 2, f KRR I 4 ) S 9. 15X 10" A1 10. 10
X10" molec « em *, =AY ¥R JE NO, VCD 7£ 19:00 ik
B 54, 76 1300 S5 FIME 4, 13:00—15.00 NO, VCD A F
AR ROIRZS 1 15:00—19:00 [i] NO, VCD # Rl H K. 4
R ARFR > B8] 12 £ AR 55 % )2 NO, VCD 35 K F 41 I F Fl B
R AT, B 6, ERTAA D, BRTHERMKE(p>
0.05)ERUARAREIN, HASTRFEWEE., =AW
) NO, VCD #8784 Ze ik 8 e KAH. 43 %1k 18.9, 13.55 il
14.95X 10" molec » em™ ?; I B Z L B & /N 0N
13.38, 10. 71 fl1 8. 82X 10" molec » ecm ?, 1% A F¢ ¢ pU A4~
FITH NO, VCD ¥y R F AW FMERE, AW FESE. &, &
EAETRTRBE, AWM ET ML £>F>K
>K.

NN
N A
1 ]

—=— LA
—&— A
204 —A—

-2

NO, VCD(10"molec-cm™)
3
1

— e
o= S )
L 1 1 1 Il

T T T T T T T T T T T 1
9 10 11 12 13 14 15 16 17 18 19 20
Time
B 5 Fid NO,VCD WHZEL
Fig. 5 Diurnal variations of NO, VCD in cities

304
.
25 i =
o I
g [ #
o 204
2
(=]
E
=
=1
O
>
)
Z
BEASE AT R
B 6 HJHH NO,VCD METEL
Fig. 6 Seasonal changes in NO, VCD in various cities



348

A 5 BT

FALE

2.3 FHHHXEREM NO.VCD B4 %
ZANRTT B 7R R R R NO, VOD # 78 & 25 2 B A K,
FIF 2018 42 H1 2019 4F 4 Z= 45 3h M 19 NO, VCD ¥ i 17
S AR BT, I B A 5 O A R R A AR O
SRR, AFE 7(a.b, o), EBERFHERK. I
Tl X R LB R R R > R, P R O 1298,
156171 241 /5 min, IfifE 758 M EE AL E T &R >, T
B pid ok 583 1 912 #i/5 min, AUFE IR 37 A T iR IR
AN B WIS R R AT T e R T ) SR A
— B, B T R R IR KA, TEH B 7 () R
A LAE 58 AR FFEY NO, VCD # B2 (9 i {5 4 th 2E 717 X 38

- 10.51 16.59 - 18.53 SLMp A
10.51 - 12.45 18.53 - 21.04 7]
12.45 - 13.94 Lo - 213
13.94 - 15.1 24.3 - 28.52
1 - 650 s e - w0 t7 2% 34

(@)

7% 53'0°F 87* 5407

5 EL, NO, VCD 1 BE 76 72 Wi d 38 1)
Tl DX A VTl B 3k B (AL, S 00 D 34. 23 Al 29. 87 X107
molec « em *, JFHAERM KA EF T, WXL H B
fE .+ 3KH] 22. 43X10" molec » em™? o 7] T~ TI7 5 1 42 0 &k A
RAE ARt B 7 B B T DX E T 0 oK S8 R AE 290
/5 minf WE 7(b) ], Fe/NHBLAEDL Tolk Bdl X SF #5948 78 50
/5 min, 755 MG X HE b BR T 3R OR A O O R
>, HARHRIE M > I R T B AR TR T X PO MK s
s . NO, VCD i fE 4 b g i . 7 R 0 42 U K 9 345 3 K
Ji BT R fe R M 16. 83X 10" molec  em 2, FETGIL KUY
T W TR AR P S B e L TE O e/ B T T R

-; 86" 1'0°E 86" 2'0°E 86" 3'0°E 86" I'0°E 86" 5'0°E 86" 6 0°E

1 2r'o'x

S

" 20'0°%

— 3

11° 18'0°N

m X 10"molec « cm?

(=] .
L4 - 4.77 10.86 - 12.1 +lﬁ!5ﬁiﬁ
.77 - 6.29 12.1 - 13.23 o
.20 - 7.97 23 - 125 P
7.97 - 9.49 14.25 - 15.17
9.49 - 10.86 15.17 - 16 90408 16 24 32

41° 9°0°N 41° 10°0°N

M 80N

8.34 -

- 4.4
.4 - 5.57
5.57 - 6.55
6.55 - 7.36

7.36 - 8.34

9.51 -
10.91 -
12. 59

1.6 -

9. 51
10. 91
12.59
14.6
17

151
- e

7 BEHWERENNO, RENZ=HESHRKR

Fig. 7 The spatial distsibution of traffic flow and NO, concentration in each city
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Study on the Relationship Between Urban Traffic Flow and Tropospheric
NO, Vertical Column Density in Oasis on the North Slope of Tianshan
Mountain

ZHAO Xiao-rong"*, LI Yan-hong'*"

1. College of Geographical Science and Tourism, Xinjiang Normal University, Urumqi 830054, China

2. Key Laboratory of Xinjiang Uygur Autonomous Region, Xinjiang Laboratory of Lake Environment and Recourse in Arid
Area, Urumqgi 830054, China

Abstract Inquiring into the northern region of Tianshan Mountain valley oasis, urban traffic and the link between tropospheric
NO, vertical column density, Employing ground-based multi-axis difference spectrometer, (Mini MAX-DOAS) in 2018—2019.,
the north slope of Tianshan Mountains, economic belt comprehensive city Urumgqi, Shihezi and in addition, medium-sized city,
small continuous fixed monitoring Fukang city downtown area. carrying on the vehicle-mounted mobile monitoring on the city
traffic trunk road, based on the urban traffic condition. Studying the influence of the tropospheric NO, vertical column density,
and analysis of mountain valley oasis city with developed cities of middle basin system’s pollution differences. The results show
that; (1) Medium cities of the north slope of Tianshan Mountain cities of daily mean value flow in Urumqi (1 406/5 min) greater

than the small and medium-sized cities, medium-sized city Shihezi (203/5 min) and the small city Fukang (185/5 min), there is
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no significant difference (p>>0. 05), and all kinds of city NO, VCD overall significant difference ( p<(0. 05), the daily variation of
the peak, Urumqi (22. 613 X 10" molec * cm™ *) > Fukang (17.758 X 10" molec * em *) > Shihezi (15.272 X 10" molec «
em ?). The daily variation trend of traffic flow and NO, VCD in the three cities is consistent, showing a trend of “high in the
morning and evening, low at noon”. In the seasonal variation, the traffic flow and NO, VCD of the three types of cities are:
winter and spring_>autumn and summer; (2) Although the traffic flow at the monitoring points in the morning and evening is
different, the traffic flow of the three types of cities is concentrated near the city center; The movement monitoring data show
that the high NO, VCD value occurs in urban areas with high traffic flow, and when the wind direction is stable in each city, the
downwind concentration is greater than the upwind concentration. Due to the differences of living space, people’s activities in
various functional areas of the city, traffic flow and NO, VCD are concentrated in the commercial district with dense population,
indicating that vehicles have a great contribution to NO, VCD; (3)2009—2019, ten years north slope of Tianshan Mountain
medium cities economic growth rate of GDP over 200% , Urumgi, Shihezi motor vehicle growth rate than developed cities such as
Beijing, Shanghai, rapid urban development, and in the valley oasis area, low meteorological terrain north, the winter inversion
layer, deep calm wind days more, heating period 6 months long, causing serious pollution in winter. In addition to the
anthropogenic pollution discharge, natural factors contribute to the accumulation of pollutants in the north slope of Tianshan

Mountain.

Keywords The north slope of Tianshan Mountain; Traffic flow; Troposphere NO, vertical column density; Ground-based

MAX-DOAS(Multi-axis differential optical absorption spectroscopy)
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