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Air Pollutants Changes at Two Monitoring Spots of Shanghai, 2002-2005 ZHANG Li-jun, XU Hui-
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Abstract: [ Objective | To analyze the time-spatial variation of air pollutants, i.e. SO, NO, and PM,o, at two monitoring
spots of Shanghai from 2002 to 2005. [ Methods | Daily average air SO,, NO, and PM, levels during 2002 through 2005 from
two environmental monitoring spots (spot A in urban district and spot B in suburb district) of Shanghai were collected. The variation
of pollutant levels by month, season and year was analyzed by Wilcoxon rank sum test and Kruskal-Wallis test, and the correlation
between pollutants in the two sites was analyzed by Spearman rank correlation analysis using SPSS 11.5. [ Results | The monthly
SO, level in spot B was higher than that in spot A in January, February, March, May, September, and October (P<0.01 or P<0.05).
The monthly NO, level in spot B was higher than that in spot A in July and December (P<0.01). Except February, March and May,
the monthly PMy level in spot B was higher than that in spot A (P<0.01 or P<0.05). The variation of monthly SO,, NO, and PM;,
levels from January to December showed a “V** shape fluctuation in both spots. The seasonal level of SO, in spot B was higher than
that in spot A in spring, autumn and winter (P <0.01). The seasonal level of NO, in spot B was higher than that in spot A in summer
(P<0.05). The seasonal level of PMq in spot B was all higher than that in spot A (P<0.01). Almost all air pollutant levels in the two
spots were higher in winter and lower in summer. From 2002 through 2005, in spot A, air SO, level was ascending year after year,
variations of air PM; and NO, was not distinct. As for spot B, variations of air NO, was not distinct, but air SO, and PM, levels were
decreasing because of the comprehensive treatment of local government. According to Ambient Air Quality Standard, GB 3095—
1996, the SO,, NO, and PM;, levels of the two monitoring spots both exceeded limits, especially PM; followed by SO,, whereas
problems in spot B was more serious than that in spot A. There was a weak correlation among the levels of the three air pollutants,
which was more stronger in spot A than in spot B, especially the correlation between NO, and PMy. [ Conclusion | Generally, the
air quality in the two spots was acceptable. The air pollution in site B was more serious than that in site A, and a weak correlation
was observed among air pollutants SO,, NO, and PMj.
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Table 1 Monthly average levels of air SO,, NO,, and PM, at spots A and B during 2002-2005

i Wil S0, NO, PM,o

Month  Monitoring spot lttf}f(; M Pss~Ps ltfjffi M Prs~Pss ;flffi M Pos~Ps
A 124 0.064 0.046~0.086 120 0.076 0.063~0.096 124 0.115 0.070~0.177

: B 120 0.099% 0.055~0.124 117 0.076 0.065~0.096 121 0.144" 0.073~0.282
A 113 0.048 0.032~0.065 113 0.068 0.055~0.084 111 0.089 0.058~0.134

g B 112 0.060 0.038~0.089 112 0.065 0.051~0.080 111 0.099 0.059~0.150
A 117 0.045 0.029~0.063 115 0.072 0.061~0.087 120 0.096 0.059~0.143

’ B 115 0.0714 0.039~0.102 113 0.067 0.058~0.082 119 0.112 0.068~0.187
A 111 0.045 0.031~0.070 109 0.073 0.062~0.087 116 0.097 0.069~0.140

* B 118 0.057 0.036~0.082 118 0.068 0.056~0.084 98 0.117" 0.086~0.165
A 122 0.034 0.022~0.050 122 0.058 0.044~0.071 123 0.083 0.054~0.114

: B 123 0.040" 0.024~0.068 121 0.059 0.043~0.075 122 0.088 0.059~0.139
A 108 0.035 0.019~0.062 115 0.052 0.038~0.070 116 0.077 0.055~0.101

¥ B 115 0.037 0.023~0.057 113 0.056 0.017~0.075 117 0.098 % 0.065~0.143
A 109 0.049 0.031~0.069 108 0.045 0.027~0.062 102 0.079 0.059~0.102

! B 103 0.041 0.032~0.064 92 0.0584 0.044~0.074 97 0.0974 0.077~0.137

q A 123 0.039 0.025~0.058 121 0.039 0.025~0.054 124 0.069 0.051~0.092
B 121 0.041 0.027~0.056 124 0.039 0.027~0.059 122 0.085% 0.064~0.120
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giR1
Ak A o e P
Month ~ Monitoring spot FEASK M Pas~Pos HEAL M Pas~Pss FEAKL M Prs~Ps
Number Number Number
0 A 113 0.036 0.023~0.053 108 0.050 0.037~0.058 112 0.065 0.051~0.086
B 118 0.052% 0.034~0.065 118 0.045 0.033~0.060 119 0.074" 0.052~0.103
A 116 0.041 0.025~0.063 115 0.066 0.052~0.085 118 0.078 0.055~0.131
10 B 119 0.056~ 0.040~0.085 124 0.068 0.053~0.090 124 0.115% 0.067~0.185
A 120 0.054 0.035~0.086 120 0.074 0.060~0.094 119 0.106 0.068~0.177
! B 114 0.063 0.039~0.104 114 0.074 0.059~0.099 115 0.138% 0.085~0.268
- A 117 0.070 0.042~0.104 118 0.078 0.064~0.096 116 0.099 0.056~0.171
B 115 0.071 0.046~0.100 118 0.088% 0.072~0.125 119 0.146 0.088~0.214
[ ] 5 AT &S, £ Wilcoxon £k F1 4 % ( Compared with spot A, analyzed by Wilcoxon rank sum test ), P<0.05; 2: P<0.01,
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Table 2 Seasonal average levels of air SO,, NO,, and PM at spots A and B during 2002-2005

S0, NO, PM,o
B W A
Seasons Monitoring spot FEAREL M Pys~Pss A% M Pos~Pss FEAKK M Pys~Pss
Number coT Number oo Number ’
£ Spring) A 350 0.041 0.027~0.060 346 0.068 0.056~0.082 359 0.092 0.062~0.133
Spring
prng B 356 0.0574 0.032~0.082 352 0.064 0.051~0.081 339 0.1032 0.068~0.156
= A 340 0.042 0.024~0.063 344 0.045 0.029~0.061 342 0.074 0.054~0.097
X ( Summer ) .
B 339 0.040 0.027~0.057 329 0.052 0.030~0.070 336 0.094% 0.068~0.134
A 349 0.043 0.027~0.064 343 0.063 0.050~0.083 349 0.080 0.057~0.131
Bk ( Autumn )
B 351 0.056% 0.036~0.079 356 0.061 0.047~0.082 358 0.099 4 0.063~0.185
A 354 0.060 0.038~0.083 351 0.074 0.061~0.094 351 0.100 0.062~0.158
£ ( Winter )
B 347 0.071% 0.045~0.112 347 0.075 0.063~0.096 351 0.130% 0.071~0.214
[ ] 5 A KN ELE, 2 Wilcoxon £ F714 % ( Compared with spot A and analyzed by Wilcoxon rank sum test ), P<0.05; “: P<0.01,
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Table 3 Annual average levels of air SO,, NO,, and PM, at spots A and B during 2002-2005

Ry I SOZ = e
Year  Monitoringspot A% M PrsPis FEAKK M ProPrs FEAKL M PrsPis
Number Number Number

002 A 343 0.033 0.020~0.049 339 0.064 0.049~0.081 347 0.086 0.055~0.146
B 356 0.066% 0.038~0.110 343 0.058% 0.027~0.079 348 0.187% 0.112~0.325

i A 340 0.041 0.027~0.057 341 0.065 0.052~0.082 342 0.086 0.060~0.122
B 343 0.064 4 0.046~0.085 338 0.067 0.053~0.083 348 0.086 0.056~0.133

004 A 351 0.052 0.034~0.076 350 0.067 0.050~0.082 351 0.084 0.059~0.134
B 346 0.042% 0.026~0.062 356 0.066 0.054~0.084 342 0.089 0.062~0.144
A 359 0.063 0.038~0.085 354 0.060 0.041~0.079 361 0.083 0.057~0.117

2005 B 348 0.048% 0.032~0.077 347 0.064% 0.048~0.088 346 0.094" 0.063~0.135

[ & ]*: 5 AW A, 4 Wilcoxon 7 F1 48 3 ( Compared with spot A and analyzed by Wilcoxon rank sum test ), P<0.05; . P<0.01; A Kruskal-Wallis
T g B B — WM R 4 SF M 3 AT R, BRA R PMy R Z R R F B AN (P=0329), il A XA B LM £ R HARITFE

X (P<0.01) Compared between three kinds of pollutant concentrations in the same monitoring spot in four years and analyzed by Kruskal-Wallis test,

the differences of the other two pollutants in the two monitoring spots were signifi(tant( P<0.01 )except that of PM,o( P=0.329) |,
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Table 4 Comparison with Ambient Air Quality Standard for exceeded number and exceeded rate of SO,, NO,, and PM,, at two monitoring spots

A B
u i iy - yo BEEECBERR() BRI ., EIRE ERR(%) BB

onitoring spot Year . 5y Exceeded Exceeded Max. multiples 5y Exceeded Exceeded Max. multiples
Number (mg/mr’) number rate of over-standard Number - ( mg/m*) number rate of over-standard

2002 343 0.033 76 22.16 1.48 356 0.066 216 60.67 3.56

2003 340 0.041 123 36.18 2.50 343 0.064 240 69.97 3.34

S0, 2004 351 0.052 188 53.56 2.36 346 0.042 123 35.55 5.28

2005 359 0.063 229 63.79 3.14 348 0.048 162 46.55 2.94

A1 (Total ) 1393 0.046 616 44.22 3.14 1393 0.053 741 53.19 5.28

2002 339 0.064 84 24.78 0.81 343 0.058 78 22.74 7.49

2003 341 0.065 90 26.39 1.79 338 0.067 92 2722 2.14

NO, 2004 350 0.067 91 26.00 1.01 356 0.066 105 29.49 3.59

2005 354 0.060 84 23.73 1.26 347 0.064 103 29.68 1.90

47t (Total ) 1384 0.064 349 25.22 1.79 1384 0.064 378 27.31 7.49

2002 347 0.086 269 77.52 8.38 348 0.187 337 96.84 13.94

2003 342 0.086 284 83.04 6.10 348 0.086 283 81.32 14.16

Mo 2004 351 0.084 301 85.75 6.34 342 0.089 288 84.21 7.70

2005 361 0.083 299 82.83 5.76 346 0.094 301 86.99 6.50

A1t (Total ) 1401 0.084 1153 82.30 8.38 1384 0.103 1209 87.36 14.16
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Table 5 Correlations among air SO,, NO,, and PM, at spots A

and B during 2002-2005
Wi 5. ( Monitoring spot ) S0,-NO, S0,-PM;, NO,-PM;,
A 0.561° 0.585° 0.645%
B 0.479% 0.523% 0.441%

[ V£ ] % Spearman £ 48 5 % #7 ( Analyzed with Spearman rank correlation ),
P<0.01,
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