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0.04~0.05 mg *m ° v, ,
1.7 %~9.2 % .NO, 0.02~0.04 mg » m *,
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1 1983—1987 TSP

Table 1 Observed TSP during 1983—1987 in Yinchuan

/mg+m~* /% /mgem~™ /% /mgem™ /% /mg+m~% /% /mgem™ /%

1983 0- 64 655 0- 39 56. 7 0.48 60.0 0.37 63.3 0.47 61.3
(1.66)  (4.53) 0.9 (2.13) (1.53)  (4.10) (0.64)  (1.13)
1984 1. 05 96.7 0. 68 60. 0 0.93 90.0 0. 44 70. 0 0.78 75.8
(2.67)  (7.90) 1.80)  (5.13) (2.05)  (5.83) 0.80) (1.8
1985 0. 50 60. 0 0. 46 60.0 0. 48 63.3 0. 54 83.3 0. 49 66.7
(1.28)  (3.2D) (1.02)  (2.40) (1.29)  (3.30) (1.0 (2.3D)
1986 0.82 90. 0 0- 54 100 0.58 83.0 0. 80 97.0 0. 68 92.5
(2.1 (6.03) (0.88)  (1.93) (1.29)  (3.30) (1.55)  (4.1D)
1987 0. 89 96.7 0.47 73.3 0. 49 56.7 0.76 96.7 0. 65 80. 8
(2.37)  (6.90) 0.9 (2.13) (1.18)  (2.93) (1.58)  (4.27)
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2 TSP
Table 2 Annually averaged TSP in different areas in Yinchuan City mg * m *
1. 100 0.920 0.482 0.530 0.984 0. 660
0. 506 0. 780 0.456 0. 254 0.766 0. 484
0. 828 0.732 0. 246 0. 350 0. 886 0.516
0. 682 0. 796 0. 364 0. 506 0. 690 0. 444
0. 780 0. 808 0. 338 0.412 0. 830 0.506
3.3 TSP
3 TSP s s TSP
TSP, TSP s o
) . N , ( N
) ) QN )
1 TSP N
TSP
o TSP s
3 TSP
Table 3 Seasonal variation of hourly and daily averaged TSP in different periods in Yinchuan
mg e+ m °
/ /
825 0.174 1. 929 0. 655 280 0.165 1. 384 0.518
1 065 0. 036 1. 863 0. 386 343 0.142 1.228 0.479
1710 0.108 2. 879 0. 627 465 0.228 1.228 0.590
3 600 0. 036 2.879 0.563 1 088 0.142 1. 384 0.539
4 07—19 (19—07 > TSP, s
TSP , o N
07—19 > (19—07 > TSP
Table 4 Averaged TSP over the daytime(T07—19) and nighttime(T19—07) in Yinchuan
mg *m °
0.174 0.190 0.059 0.036 0.137 0.108
1.903 1.929 1.613 1. 863 2. 879 2.278
0.736 0.574 0. 365 0. 408 0.661 0. 580




24 27
3.4 TSP
TSP 06 ,08—10 ,18—20 ,15—18 s
02—04 TSP . o 1~3
TSP o 1 > TSP .
, , 14 s
o N 07 18—20 TSP 04
,06 .14 18 ; TSP 10 .14 24,20
TSP i ,02 TSP o
0 . TSP , N N
TSP 02—04 .22 10
. TSP , TSP s
1.6
. ERE
g ' Ak X
£ o o
3 TR
f 04 BER
0 . . )
0 4 8 12 16 20 24
FHEEtE S h
1 TSP
Fig. 1 Diurnal variation of TSP in different areas in spring
2 TSP o s TSP
00 . ,
0 TSP 04 ,09
s TSP . 08 s , 16
, s 22 , TSP o
TSP o
s 06 18
TSP o TSP 0z .06 .14 ,
N ;TSP :14—16
TSP , TSP ;18 TSP )
TSP o
3 TSP o s TSP
. TSP H s
TSP 5 s
(14—16 ),

TSP



1 [ 25
s —— RRE
£ —8— R
B -k - XME
E — e LHEX
—_— BEE
0 4 8 12 16 20 24
SRAERIIE 7 h
2 TSP
Fig. 2 Diurnal variation of TSP in different areas in summer and autumn
1.6
Tg 12 BREK
E Hil R
5, s
o X
S THE
Lo04 BEE
o ‘
0 4 8 12 20 24
SRR/ h
3 TSP
Fig. 3 Diurnal variation of TSP in different areas in winter
TSP s 02,08 20, 12
o TSP
,06 TSP ,10 s 14 .20 o TSP
o 10
s, 20 N s o
TSP , TSP o s TSP
3.5 TSP
) s TSP o s TSP
( Do N o
3.6 TSP
TSP s
. 10 s N

1.5~1.8 m,9. 3~15.1 m,18. 5~27. 6 m,28. 0~40. 0 m,



26 27
(5—6 ) (12 — 1 ). TSP IPM
(IPM 0.58~15 pm ) s 12
6,
5 TSP
Table 5 Spatial distribution of yearly averaged TSP mg *m ’
/ 260 21 305 38 430 35 995 93
0.165 0.183 0.142 0.142 0.228 0.215 0.142 0.142
1. 384 0. 496 1.228 0.268 1. 281 0.712 1. 384 0.712
0.531 0. 343 0.493 0.177 0.596 0.494 0.543 0.338
6
Table 6 TSP.PM,,and PM,.; variations with height and their proportions in TSP
/m /m
1.5~1.8 9.3~16.518.5~27.6 28.8~40.0 1.5~1.8 9.3~16.518.5~27.6 28.8~40.0
TSP/mg * m 3 0.551 0.391 0.372 0. 374 0.522 0. 447 0.351 0. 305
IPM/mg » m™3 0.263 0.225 0.223 0. 266 0. 256 0. 241 0.217 0.212
(IPM/TSP)/ % 47.7 57.5 59.9 71.1 49. 0 53.9 61.8 69.5
PMjo/mg *» m ? 0. 200 0.192 0. 201 0. 251 0.222 0.202 0. 215 0.203
(PM10/TSP)/ % 36.3 49.1 54.0 67.1 42.5 45.2 61.2 66. 6
PM,.;/mg * m™3 0.102 0. 0959 0. 0931 0.0781 0. 145 0. 0842 0. 0824 0.0711
(PM3.5/TSP)/ % 18.5 24.5 25.0 20. 9 27.8 18.8 23.5 23.3
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Physical and Chemical Characters of
Atmospheric Particles in Yinchuan City,
Part [ .Mass Concentration

FAN Shu-xian', ZHENG You-fei',
JIN Guo-xin*, CHEN Shi-gong®

(1. Department of Environmental Sciences,NIM,Nanjing 210044 ,China;

2. Ningxia Environmental Protection Bureau, Yinchuan 750001 ,China)

Abstract: The spatial and temporal distribution,diurnal variation and profile with height of
atmospheric aerosol’s total suspended particles (TSP) ,PM,,(particulate matter with a diame-
ter equal to or less than 10 micrometers) and PM,_;(particulate matter with a diameter equal
to or less than 2.5 micrometers) have been documented based on a large amount of environ-
mental monitoring data at urban,suburb and different city functional areas,such as residen-
tial , commercial , cultural &. educational,industrial, traffic,and park areas in Yinchuan. Re-
sults show that the averaged background atmospheric TSP is 0.126~0. 248 mg » m™’,less
than that of National Pollutant Control Standard (NPCS) grade 3; the yearly averaged TSP
is 0.47~0.78 mg * m ™ *,1.57~2. 6 times of NPCS grade 2;and the maximum daily average
TSP is 7.9 times of NPCS grade 3. The probability of TSP greater than that of NPCS grade
3is 61.3 % ~92.5 %. The daily averaged TSP is greater in winter and spring than in sum-
mer and autumn,due to coal-burning for house heating in winter and sandstorms in spring.
The TSP is greater in commercial,traffic and residential areas,it is closely related to the hu-
man activities and vehicle emissions. The diurnal variation of TSP accords with human activi-
ties. The TSP is much greater in urban area,especially in densely populated,heavily commer-
cial activities and more urbanized areas. The segregated mass concentration decreases with
height , whereas the ratio of PM;, in TSP increases with height,indicating that PM,, increases
with height. PM,; and PM, ; are large at about 2 m above the ground surface,so it may be re-

lated to source emission near the ground.

Key words:atmospheric particle; TSP ;PM;,;PM, ;



