348

2018 46 4

EARTH AND ENVIRONMENT Vol.46.No.4 2018

2016

PM, ;

12 3 2 1 1 1 *
(1. 550025;
2. 550081;
3. 550025)
2016 PM, ,

o 2016  PM, , 2.0~217.5 pg/m’; 11 .12 .1 2 PM,,
(45.97~87.22 pg/m’) 6~9 (19.01~38.03 pg/m’) Cov o~ ~ PM,, 2.00~211.00 pg/
m’.6. 67~106. 67 pg/m’10.67~166.00 pg/m*  10.50~217.50 pg/m’; 0:00~23:00 PM, .

. . . 9:00~10: 00 15: 00~ 16: 00 . .
. . 2016  PM, , <75 pg/m’ 304 d.307 d.313 d.323d  340d
83%84%.86%88%  93% . . PM, ,
“ 7 PM, , . PM, C0.NO,.S0,.PM,,
PM, , .
; PM, ; ;
: X513 TA : 1672-9250( 2018) 04-0348-07 doi: 10. 14050/j.cnki.1672-9250.2018.46.109
PM, 4( < . . .
2.5 pm )
21
. . . 43.7% e
1 —
2-3 25 .
PM, , 2.1 pm TSP
s 31% 2.1~3.3 pm 9% *' . PM, ,
PM, , . .
- PM o
6-17 2.5
° PM, 5
o 2016
277.4 mm 158 5 19
mm 56. 9%; PM,
5.5 mm 2% "7, PM, ,
20
1 2017-07-14; :2017-09-20
: (21767007) ; ( SY 2015 3014);
(2017M613005) ; ( KY 2016 135);
(1984-) o E-mail: sunrongguo88@ 163.com.

(1971-)

o E-mail: chenzhuol9@ 163.com.



4 12016 PM, 5 349

1 o
1.1 2
. . 2.1 PM, .
N 2016 PM,
( 2
PM, . .
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( Do
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. . 2016 PM, .
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37%44% 40% 41%  54%
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( GB3905-2012) . .
. 2016  PM,,
( <75 pg/m’) 304 d.307 d.313 d.
323d 340 d 83% 84% - 86% -
8% 93%.
1 Sig

Table 1 The Sig values of covariance analyses on data

from different cities

1 0. 059
0.772 0. 804
Fig.1 The distribution of 19 automatic air monitoring 0. 006" 0.027" 0. 014"
stations in Ningxia 0. 00" 0.00" 0. 00" 0.00"
DE 0.05
1.2
2 PM, ,
2016 1 1 ~2016 Table 2 The days had different average daily
concentrations of PM, ;in different cities
12 31 PM,.PM,.0,.C0.S0,.NO, ! 2™ ® “
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. 24 h -
/(pg/m’)
N <15 8 10 1 24 34
N >15 <35 136 159 144 149 196
= 1 1 1 1 12
3.5 6 >35 75 60 38 68 50 0
>75 61 58 52 42 15
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Fig.2 The variations of PM, 5 concentrations
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in different cities
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Fig.5 The daily variation characteristics of PM, 5 in different cities
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3 2016
Table 3 Correlations of different air quality indexes in Ningxia
PM, ; co NO, 0, PM,, S0,
PM, 5 1
Cco 0. 802 1
NO, 0. 804 0. 848 1
0, 0. 343 0.317 0.375 1
PM,, 0. 858 0. 642 0. 663 0. 388 1
S0, 0. 705 0.748 0.752 0.149 0. 543 1
PM, s 1
(6(¢] 0.730 1
NO, 0. 653 0.753 1
(0N -0. 261 -0.351 -0.159 1
PM,, 0. 694 0.390 0. 343 -0.209 1
SO, 0.613 0.616 0. 506 -0. 400 0.379 1
PM, 5 1
Cco 0. 466 1
NO, 0.530 0.539 1
0, -0.309 -0.213 -0. 243 1
PM,, 0. 657 -0.213 0.271 -0.284 1
S0, 0. 452 0. 340 0. 585 -0. 442 0.351 1
PM, 5 1
(6(¢] 0.459 1
NO, 0. 499 0.716 1
(0N -0.358 -0.244 -0.320 1
PM,, 0.617 0. 025 0. 042 -0.272 1
S0, 0. 444 0. 468 0. 600 -0.410 0.078 1
PM, 5 1
Cco 0. 437 1
NO, 0.244 0. 450 1
0, -0. 361 -0.363 0.032 1
PM,, 0. 643 0.210 0. 089 -0.318 1
S0, 0.422 0.588 0.512 -0.439 0.230 1
a=0.01( 2+ailed)
4 PM,; PM, ; PM,
Table 4 The correlation analyses between the PM, :
concentration and meteorological parameters .
2016 PM, °
Pearson Correlation  Sig. ( 2-tailed) Std. Error 2) PM2 . co. NOZ . SOz . PMlo . .
-0.511™ 0. 00 0.041 ’
-0.470™* 0. 000 0.041 N
-0. 123" 0.019 0.033 S
0.265* 0. 000 0. 046 PM, ;
2- ;622 2- ggz g gj; (PM,,~S0,.NO,.0; CO)
. 37 . .
0. 169 ™ 0. 001 0. 045 PMZ ; ’
3) PM,;
E 0.05 0.01 o

”»
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Temporal and Spatial Distribution Characteristics of PM,
Concentrations in Ningxia 2016

SUN Rongguo' > FAN Li® FENG Xinbin®> ZANG Qingda'

YANG Guomeng' CHEN Zhuo'
( 1. School of Chemistry and Material Guizhou Normal University Guiyang 550025; 2. State Key Laboratory
of Environmental Geochemistry Institute of Geochemistry Chinese Academy of Sciences Guiyang 550081;
3. Guizhou Normal University Library Guiyang 550025)

Abstract: The temporal and spatial distributions of PM, 5 in Ningxia were analyzed and relationships of PM, 5 with other indices of air
quality and meteorological parameter were discussed. The results showed that the daily average concentration of PM, 5 in Ningxia ranged
from 2.0 to 217. 5 pg/m’ in year 2016. The monthly concentrations of PM, 5 in January February November and December were in
the range of 45.97-87.22 wg/m’ higher than those in the period of June to September ( 19. 01-38. 03 pg/m’) . The concentrations of
PM, , in spring summer autumn and winter were 2. 00-211. 00 pg/m’ 6.67-106. 67 pg/m’ 10.67-166.00 pg/m’ and 10. 50
-217.50 pg/m’ respectively. The hourly concentrations of PM, 5 fluctuated all day and all sites usually peaked between 9: 00 to
10:00 and dropped to nadir between 15: 00 to 16: 00. The accounted days of the daily PM, 5 concentration being less than 75 pg/m’
for Yinchuan Shizuishan Wuzhong Zhongwei and Guyuan were 304 307 313 323 and 340 d respectively in other words
their standard-meeting rates were 83% 84% 86% 88% and 93% respectively. The monthly concentrations of PM, 5 in northern
cities like Yinchuan and Shizuishan were higher than those in southern cities such as Zhongwei and Guyuan indicating that the de—
creasing tend of from the south to the north the concentrations of PM, 5 in Guyuan were generally lower than those in others. It was
found that concentrations of PM, 5 showed significant positive correlations with concentrations of CO NO, SO, and PM,; as well as
with wind speed atmospheric pressure sunlight intensity and relative humidity and that showed negative correlations with surface
temperature air temperature and amount of precipitation. In summary the spatial4emporal distribution of PM, 5 concentrations in
Ningxia was remarkable and was affected significantly by meteorological parameters.

Key words: Ningxia; PM, 5; temporal distribution characteristics; spatial distribution characteristics



