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The Spatial and Temporal Distribution Characteristics of Inversion and Their Relations with API Primary Pollution Index in
Lanzhou City

WANG Ji, YANG Yin, ZHANG Sheng-cai
Abstract
pollution index in Lanzhou City was analyzed during the period of 2006 —2013. The results showed that the ground inversion at 07 :00 had the

(Lanzhou Meteorological Bureau, Lanzhou,Gansu 730000 )

Based on the sounding data from Yuzhong weather station, the change features of inversion and their relations with API primary air

most significant impact on API primary air pollution index, the ground inversion was most serious in winter, followed by autumn and summer
was most weak, from October to January of following year relatively concentrated, the ground inversion duration of more than ten days main oc-
curred in November to February of following year. When the inversion temperature was less than or equal to 3 C would bring the negative con-
tribution to the air quality increased significantly, more than 700 m and less than 900 m the probability of pollution days was higher than the
cleanup days. The average of API primary pollution index was 93 when the inversion duration of 2.0 to 5.0 days, at the same time, the proba-

bility of pollution days was 26% , for 5.1 to 15.0 days was 107 and 39% ,and more than 15.0 days was 141 and 68% .
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Table 1 Annual variation of inversion frequency in Lanzhou City during 2007 —2013

07:00 ¥ b0

Ground inversion

19:00 v i

Ground inversion

07:00 77
Suspended inversion

19:00 B IF R

.00 3R
Suspended inversion 07:00 ki

Inversion at 07 :00

19:00 3%t
Inversion at 19:00

Ay at 07:00 at 19:00 at 07:00 at 19:00
Year L L T T T T
Days  Proportion Days  Proportion Days  Proportion Days  Proportion Days  Proportion Days Proportion
d % d % d % d % d % d %
2007 215 59 125 34 47 13 53 15 262 72 195 54
2008 203 56 115 32 44 12 42 12 247 68 157 +4
2009 231 63 146 40 65 18 64 18 296 81 210 58
2010 222 61 141 39 79 22 76 21 301 83 217 60
2011 186 51 115 32 47 13 101 28 233 64 202 56
2012 205 56 134 37 71 19 80 22 276 75 205 57
2013 212 58 145 40 38 10 36 10 250 68 198 55
-5 Mean 211 58 132 36 56 15 65 18 267 73 197 54
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Table 2 Seasonal variation of inversion frequency in Lanzhou City during 2007 —2013

07 :00 s b3 v

Ground inversion

19:00 Jiiithisi i

Ground inversion

07:00 77 iR

Suspended inversion

19:00 B IF R

.00 3E
Suspended inversion 07:00 % ik

Inversion at 07 :00

19.00 ¥ i
Inversion at 19:00

BT at 07:00 at 19:00 at 07:00 at 19:00
Season L A T T T T
Days  Proportion Days  Proportion Days  Proportion Days  Proportion Days  Proportion Days  Proportion

d % d % d % d % d % d %

# 7= Spring 46 51 14 16 17 19 18 20 63 70 32 36

K7+ Summer 39 43 16 18 16 15 6 7 55 58 22 25

#kZE Autumn 59 64 45 49 10 11 14 15 69 75 59 64

47 Winter 69 75 59 64 15 16 26 28 84 91 85 92
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Table 3 Monthly variation of inversion frequency in Lanzhou City during 2007 - 2013

07 :00 Dl bt i

Ground inversion

19:00 I ihshi i

Ground inversion

07:00 B 77

Suspended inversion

19:00 A0 ik

Suspended inversion

07 :00 WijiR
Inversion at 07 ;00

19.00 3% iF

Inversion at 1900

Ay at 07:00 at 19:00 at 07:00 at 19:00
Month g itk REC il REC il R ik K il KK i
Days  Proportion Days  Proportion Days  Proportion Days  Proportion Days  Proportion Days Proportion
d % d % d % d % d % d %
1 23 74 20 65 7 22 9 30 30 96 29 95
2 19 68 14 52 7 23 10 35 26 91 24 87
3 17 56 9 29 7 21 10 31 24 77 19 60
4 17 55 4 13 5 15 5 17 22 70 9 30
5 14 44 2 8 6 21 4 13 20 65 6 21
6 12 41 7 24 5 18 2 7 17 59 9 31
7 12 37 4 14 5 16 2 17 53 6 20
8 15 49 5 15 3 10 2 18 59 7 23
9 15 48 8 27 5 15 5 17 20 63 13 44
10 21 69 16 53 3 9 4 14 24 78 20 67
11 23 75 21 68 3 9 5 15 26 84 26 83
12 25 81 23 75 4 11 6 20 29 92 29 95
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Table 4 Annual variation of the thicken and intensity of the ground

inversion in Lanzhou City during 2007 —2013

07:00 19:00

i L o JEL g o
Year Thickness Intensity Thickness Intensity

m C/m m C/m
2007 422 0.009 5 130 0.024 6
2008 467 0.009 9 138 0.023 2
2009 413 0.009 9 120 0.023 3
2010 430 0.010 5 141 0.019 1
2011 458 0.008 3 112 0.0223
2012 337 0.010 7 113 0.019 5
2013 455 0.009 9 133 0.021 1
15 Mean 426 0.009 8 127 0.021 9
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Table 5 Seasonal variation of the thicken and intensity of the ground

inversion in Lanzhou City during 2007 - 2013

07:00 19:00

0 JERE SR JEE TR
Season Thickness Intensity Thickness Intensity

m C/m m C/m
% 7= Spring 320 0.010 1 85 0.023 5
H 7 Summer 296 0.008 6 96 0.018 3
=z Autumn 371 0.011 0 114 0.0230
&-Z% Winter 602 0.009 5 153 0.021 6
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Table 6 Monthly variation of the thicken and intensity of the ground
inversion in Lanzhou City during 2007 - 2013

07:00 19.00

N JE ) 9 JELJE R
Month Thickness Intensity Thickness Intensity

m C/m m C/m
1 711 0.008 9 180 0.018 3
2 481 0.009 8 123 0.024 4
3 359 0.010 3 91 0.0253
4 313 0.010 9 77 0.026 0
5 287 0.009 1 88 0.019 3
6 261 0.009 6 81 0.022 2
7 286 0.008 4 95 0.016 8
8 342 0.007 9 113 0.0159
9 307 0.011 1 106 0.019 8
10 312 0.011 9 115 0.023 5
11 493 0.009 9 121 0.025 6
12 614 0.009 9 155 0.0219
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Fig.1 The occurred frequency of clean-up and pollution days in

ground inversion with various degrees in Lanzhou City

during 2006 —2013
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Fig.2 The occurred frequency of clean-up and pollution days in
ground inversion with various thickness in Lanzhou City
during 2006 —2013
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Distribution of the ground inversion continued days in
Lanzhou City during 2006 —2013
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Fig.3 Inversion continued days relationship with the occurrence
probability of different air quality level and the API pri-
mary pollution index in Lanzhou City during 2006 —2013
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