hE ISR 2021,41(3): 1005~1013 China Environmental Science

M| # it % F R FFIE R H X K KI5RAI 00

FE i R T Tl LRI T (LR TR R i B S PR DY 1148 T S DU 1] A
610225; 2. BRI ARG R, %80 #il 245021)

FEE: FIH 2015~2018 AFHZAS I GERE LA K 5 57 A 25 RIE R R AT 10 PR 358758 0 bk M 50408 ot D )1 bt 2 o X — Rk 1 . A L P 14008 3
SERIREAT T WETT FE DG AN 300 3l A 700 % T Y 5 A0 R0 S PO S 8 R <D )1 4 22 o a2 B — T AR 2 DL R B 5 AR 1y R A Oy
20.1%. K Z R AR A ZET0IE 51.6%. AT S J2 3030 28 I XL 206 2008 2 (LT 0 e 5 g 2 R AE Ak 0 T4 4, 13 DO 7 2 288 250 DU 3
HL(SDZ N 1L (ED), SIHLTL, EIRLTI, SHEI+LTL A 5 B A 1 1L T TV 2822 230 il o DLSS 1T T2 20 2 00 oAy =0 0 1) 23 I PR A0 1)
S R, 22 S R A B T TV 2822 A UK T Hh B8 R e ¥ et DL T BV 58 1TV 2822 Sty Yy S5 e s 44 Y s oA A b, 300k
S T 282 AR SICEP HU B ST).58 11 2820 S5t b 70 ¥ e dot 7 (10 A 2 L A vy | i LI, 8 sl 10 Y Bk, IR T RO 1.

KR LW, WEA: KGR BN, DY)

PESHES: X51 XHRFRIRED: A XEHES: 1000-6923(2021)03-1005-09

Characteristics of multi-layer inversions in Sichuan Basin and their influences on air pollution. WEI Shi-min'?, FENG
Xin-yuan'', WANG Shi-gong', ZHANG Zheng-zi' (1.Plateau Atmosphere and Environment Key Laboratory of Sichuan Province,
School of Atmospheric Sciences, Chengdu University of Information Technology, Chengdu 610225, China; 2.Huangshan
Meteorology Bureau of Anhui Province, Huangshan 245021, China). China Environmental Science, 2021,41(3): 1005~1013
Abstract: The radiosonde data and the ambient air quality data, released by Ministry of Ecology and Environment of the People’s
Republic of China, in the Sichuan Basin from 2015 to 2018 were used in this study. The aim was to document the special multi-layer
inversion structure in the Sichuan Basin, which has not been reported in detail, as well as to evaluate the effects of different inversion
types and vertical structures on air pollution. The result showed that the multi-layer inversion in the Sichuan Basin was actually a
common phenomenon, with an average annual frequency of 20.1%. It occurred most frequently in winter and the wintertime
frequency in Chengdu reaches 51.6%. The multi-layer inversions were mainly characterized by the boundary layer inversion overlaid
with the lower troposphere inversion (LTI). They are divided into four types according to the vertical structure. That is, the
surface-based inversion (SI) overlaid with the elevated inversion (EI), SI+LTI, EI+LTI, and SI+EI+LTI, correspond to type I, II, III,
and IV multi-layer inversions, respectively. Most were type II and III. The superimposing effect of the inversions had more serious
impact on air pollution than non-multi-layer inversions. The multi-layer inversions, especially type II and IV, made more important
contribution to increasing the possibility of moderate and heavy pollution. Among the four types, type I and IV multi-layer inversions
had the most obvious inhibitory effect on diffusion of air pollutants, with type II multi-layer inversion and only-SI followed. In
winter, the most polluted season of a year, the type II multi-layer inversions were frequent, deep, and strong, and had an obvious
superimposing effect on air pollution. Thus, it should be the focus of attention.
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Fig.1 Geographical distribution of radiosonde sites and

topography of Sichuan Basin
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Table 1 Frequency distribution of the number of inversion layers in the Sichuan Basin during 2015~2018 (%)
I 08:00 20:00
# H s % iE 5 H *® % i
1)z 50.6 61.4 49.6 33.6 47.4 68.4 78.9 56.7 43.9 58.7
2 )z 36.3 30.8 35.4 41.7 36.6 26.4 17.9 31.6 399 30.9
3z 11.2 6.8 12.5 18.3 12.7 4.5 2.8 10.3 13 8.6
4 )7 1.7 1 22 5.7 2.9 0.5 0.3 1.3 3.1 1.6
52 0.2 - 0.4 0.6 0.3 0 0.2 0.1 0.1 0.1
6= - - - 0.1 0.04 0.1 - - - 0.03
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Table 2 Frequency distribution of the number of EI layers in the Sichuan Basin during 2015~2018 (%)
08:00 20:00
o)z ‘ X N N
AT EIUN M L el BRAR TR M L Z it
1)z 96.4 97.8 97.1 96.4 97 100 99 97.5 100 98.8
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Table 3 Frequency distribution of the number of LTI layers in the Sichuan Basin during 2015~2018 (%)
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Fig.3 Monthly frequency of multi-layer inversion and general

inversion in the Sichuan Basin during 2015~2018
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