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Abstract: Based on daily air pollution data, meteorological observation data and sounding data from Weath-
er Station of Shapingba in Chongqing, and the NCEP/NCAR reanalysis data during 2014—2018, the char-
acteristics of monthly, seasonal and annual AQI, different air pollutant concentration and the day numbers
with different air pollutant concentrations are analyzed systematically. Besides, the 500 hPa geopotential
height field, 850 hPa wind field, vertical velocity field and the skew T-Inp diagram of heavy pollution days
are also analyzed. The results show that the monthly variation of AQI in Chongqing is W-shaped, while
those of PM, 5, PM,, and CO are U-shaped, and that of O, is inverted U-shaped. Except that the concen-

tration of O, is the highest in midsummer, the concentrations of other pollutants are so high in December and
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January that the air quality becomes the worst in the two months. The concentration of O; shows an in-
creasing trend but other pollutants major decreasing year by year, and the air quality was significantly im-
proved. PM, ; was the main pollutant in Chongqing, especially in winter. PM,, pollution increases in
spring, NO, pollution mainly occurs in early spring and late autumn, and O; pollution mainly appears in
midsummer. Air pollution usually happens in winter. The meteorological diffusion condition is poor in
Chongqing when the circulation in the middle and high latitudes of Eurasia in the middle troposphere has a
distribution of low in the north and high in the south, and the cold air force is so weak that the lower trop-
osphere is dominated by the south wind in most of the southern region. The condition is favorable for dif-
fusion and clearance of air pollutant when the circulation in the middle and high latitudes of Eurasia in the
middle troposphere has a distribution of high in the north and low in the south, and the meridional circula-
tion is obvious. The rising convergence of water vapor is so weak that the relative humidity of the lower
troposphere is low on heavy pollution days. The near-surface inversion layer and the thin wet layer main-

tain for a long time making atmospheric stratification relatively stable, which is the key of development and

maintenance of air pollution in Chongqing.
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Table 1 The categories of air pollution corresponding to AQI

AQI 0~50 51~100 101~150 151~200 201~300 =300
AQI ZE 5 iU K BELR G e GRS EREES
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/Z‘ETE%%'UJ 51. 1 pg . m ! *ﬂ 78. 4 ©ng *m 30
PM, ; Fl M, ¥ B 52 B4R T B 3. 70 il A 2014 4F
B 65.1 pgem *F98. 1 pg e m ° FREHT 2018

49 38.3 pg e m “F62.3 pg e m °, 2014—2018
A AQI AR HIFE 50~100, 25 St F R 1 9%
L5 AEEE O 82,2, AQI I B AY T M #,
M 2014 A1) 96. 1 B ETREARE] T 2018 4E 19 74. 1,
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FEAGE]I T 2018 9 9.0 pgem M 0.9 mgem *,

20142018 4 NO, 4 F- ¥ 7E 38. 5~45. 6
pgem °, O FHFFHTE 61.8~75.5 pg» m °,
XA 8 5 AR 430 Oy 43,4 pg e m U
68.5 ug * m ’. NO, 2 FTHE TN, O,
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K2 204208 FEREHRRITEMRER AQI
Table 2 Annual average with different air pollutant concentration
and AQI for Chongqing City in 2014—2018

Ay AQI PM:. 5 PMi SO; cO NO, O3

2014 96. 1 65.1 98. 1 24.2 1.2 38.5 61.8
2015 82.4 56. 4 86.7 16.2 1.1 44.9 62.6
2016 79.4 52.6 76.0 12.9 1.0 45.6 69.8
2017 79.0 43.1 69. 2 11.5 1.0 44.9 72.9
2018 74.1 38.3 62.3 9.0 0.9 42.9 75.5
] 82.2 51.1 78.4 14. 8 1.0 43.4 68.5

TE:COWRPEMALN mg « m™ 3 HARVG Y WRE RN pg» m™ 3 AQL R LA . T .

Note: the unit of concentration of CO: mg * m—?

AQI is dimensionless, same as below.

2.2 AQUIEHERSHRMKENAMELEY

BT AT, R X AQI /Y H S B {E R
82.2, 8 R AL #E R VL. AQI iy H A5 b &
CWURLLED T A e . s 127, 3, R EE TS Y i SR 4%
2 APt AQL B HiBEAK. 7—8 H A kg m. 9 H ik
IR FEUCE E R0, 12 7 PR as B (A 100. 5,
PM, s il PMy, 9 H 78 4k 52 “ U™ B 53 A 45 4E . PM. 5
FE 410 A AXHEAG, HA A Gy AEXT 8 | . PM, )
Ny 69 HARXFEAK, oAy H iy M X 38 5 . PML 5 1)

, the unit of concentration of other pollutants: pg+ m~3,

HAFBWEH 5101 pg e m° 1 Hdg .5 95.3 pg
em *,7 HEAR. AN 33,1 pg e m ’, PMy, %A
v B 2558 PMLs K. ARk Bl 78. 4 pg -
m . PM WA FIWEE 1 H &35 131.4 pg »
m .6 Ak, Ky 57.8 pgem °.,

SO, WA EEH 14.8 pg» m . 1 JJ¥K
FEScry ik 24.6 pg e m .69 HIHES /N T 12
pgem L HH 6 HE/N ALK 9.5 pgem *, NO, &
HWBE 8 SO, K NO, HFEBWEE N 43,4 pg »
m*. SO, AL NO, 75 1 A e ik 51 pg e m
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Fig.1 Monthly average with different air

pollutant concentrations and AQI for
Chongqing City in 2014—2018
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Table 3 Seasonal average with different air pollutants concentrations
and AQI for Chongqing City in 2014—2018

k=St AQI PM: 5 PMy, SO. CO NO: O3
# 71.9 43.1 73.3 15.9 1.0 45.7 81.8
H 76.5 34.2 58. 4 10.9 0.9 36. 4 113.5
Fk 71.5 46.6 71.3 12.5 1.0 43.3 48.3
ES 109.0 80.7 111.0 19.7 1.2 48.0 29.7

2.3 SHREHHEMEEZK

M 4 FTAL.2014—2018 4F 0 P IR IX 4 AR #R
A ARG B RIS R I MuR 2, P ETS
ReHARZEE I H R b, 20142018 44
BETG e H BN 41~64 d.5 4 F 30 55.4 d. I E

15U HBE 7~37 d.5 4 F ¥ 18,6 d, HAETG 3
HETE 1~18 d,5 4E ¥ R 7 d,

2014—2018 4F 55 L B9 H 80k 194 ~
238 d.5 4 -1k 215.8 d. HLik H $7E 52~88 d.,
5AE-H N 68. 4 d. Hh G AT A, K FIRIX AR R
HURRFEMiKZ.

R4 204208 FERFHEXAREFTLEEN B (R4 )
Table 4 Annual day numbers with different air pollutant concentrations
in Chongqing City in 2014—2018 (unit: d)

Ef REE OPEBR EERR R 1
2014 64 37 18 194 52
2015 41 20 11 238 55
2016 58 7 2 238 61
2017 58 21 3 195 88
2018 56 8 1 214 86
-1 55. 4 18.6 7 215. 8 68. 4
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Fig. 2 Monthly day numbers with different

air pollutant concentrations in
Chongqing City in 2014—2018
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2.5 HESEUSHW

M 6 BT, FE DG IR X 1 5 Y PM, s,
PM, ;[ 5 434 147.8 d,PM, 195 4FF 3 K
28.6 d. Bl H PRI RAT8h 7 1Y . PM,. s #l PM,
VE B B 05 Yo W iy H OB 3 0 . SO,
MCOY B A 1E R E Ei5 39 th 3. NO, f10, 2

RS5 204208 FERFHEXEETARTLEEBH (LA )
Table S Seasonal day numbers with different air pollutant concentrations

in Chongqing City in 2014—2018 (unit: d)

B REGR PEER WERR i 1
*H 8.8 0.0 0.0 67.4 15.8
=2 17. 4 2.0 0.0 52.6 20.0
k 7.8 2.8 0.4 57.2 22.8
ES 21.4 13.8 6.6 38.6 9.8

F6 204208 FERFHEXEEFTLYWHIM A (A4 )

Table 6 Annual day numbers with different primary pollutants in Chongqing City in 2014—2018 (unit: d)
AE 1y PM, 5 PMy, SO, NO, CcO Os Wil L 35 3 H %
2014 198 48 0 2 0 52 10
2015 172 43 0 34 0 44 17
2016 180 16 0 37 0 63 9
2017 99 19 0 63 0 90 6
2018 90 17 0 63 0 102 7
1y 147.8 28.6 39.8 0 70.2 9.8
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Table 7 Monthly day numbers with different primary
pollutants in Chongqing City in 2014 —2018 (unit: d)

Ay PM; 5 PMy, NO. O3
1 26.0 0.0 1.6 0.0
2 21.8 0.8 2.4 0.0
3 13.0 3.6 9.0 0.6
4 7.4 5.2 7.2 6.6
5 5.8 7.2 3.4 11.2
6 5.4 4.0 3.8 10.0
7 3.2 2.8 0.4 17.8
8 3.8 2.8 0.4 19.4
9 8.4 2.2 4.8 4.6
10 11.2 2.6 7.4 1.4
11 19. 2 2.6 6.0 0.0
12 26. 2 1.2 1.8 0.0

Ty 12.6 2.9 4.0 6.0
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JAE f2 (2018 DR R R M RATS AR F
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Fig. 4 Same as Fig. 3, but for the 850 hPa wind height field (shaded: anomaly field, unit; m * s ')
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Table 8 The weather conditions with different air pollutant

concentrations in Chongqing City in 2014—2018
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EmiG R 1.9 0.0 1.1 987.7 80. 4
25 Y 1.0 0.2 1.1 990. 7 79. 4

23 R —1.5 2.9 1.5 991.9 83.1
SRR R 0.5 0.7 1.2 993. 4 75.5
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Fig.5 The 700 hPa vertical velocity field of heavy pollution day in 2014—2018 (a)
and vertical velocity time-height profile in 3—4 January 2015 (b) in Chongqing City
(contour and shaded, unit: Pa+s ')
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