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Abstract: NO,, CO, SO,, O;, PM, 5, PMy,, along with meteorological factors, were observed in Tianjin Binhai New Area, a
coastal site southeast of Beijing and Tianjin, in order to understand atmospheric pollution levels and their sources in that region.
From September 2009 to February 2010 the daily average maximum (mean +standard deviation) concentrations of NO,, CO,
SO,, O3, PMys, PM, were 300.7(65.4£52.9)x107,7.278(1.324+1.169)x10°%,53(13+12)x10”,95(28+21)x 10" (maximum hourly
averaged O5)(V/V) and 287.4(62.3+53.6)ug/m’, 1421.4(161.9+136) pg/m’, respectively; the levels of NO, and SO, were lower
and the level of O;and PM;, were higher in autumn than those in winter; the daily average concentration of CO and PM;,
exceeded the National Ambient Air Quality Standard II for 2% and 38%, and PM, 5 exceeded the WHO Standard for 31%. The
average diurnal variations of NO, and CO were similar, peaking in the early morning and night, while SO, peaking at noon, Os
peaking in the afternoon with larger diurnal amplitude in autumn than that in winter; PM;, occurred maximum in the early
morning and night during autumn, while earlier 2~3 hours than that in winter. Meteorological parameters could explain from
49% to 74% of the day-to-day variations of pollutant concentrations, except PM;, during winter. The findings suggested that the
atmospheric pollution in Binhai New Area was related to local emission and regional transport, that was to say, southwest wind
was firstly favorable for accumulating pollutants and northeast wind secondly, while east and southeast winds were helpful for
dispersing pollutants; aiming for different pollutants, NO, was controlled by local emission, SO, by regional transport, CO and
PM, 5 by both local and regional influence, PM;, by local emission in autumn and both local and regional influence in winter.
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Table 1 Summary statistics of atmospheric pollutants for

different seasons
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NOL(x10®)  65.4+52.9 56.6+48.7 74.9+55.7 /
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PM,s(ng/m’)  62.3+53.6 / 62.3+53.6 75%*
PM,s/PM;y  0.42+0.16 / 0.42+0.16 /
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Fig.2 Monthly statistics of atmospheric pollutant concentrations
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Fig.3 Diurnal cycles of atmospheric pollutants during autumn and winter
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Table 2 The correlation coefficients among pollutants and meteorological parameters in autumn and winter based on

hourly mean data

L AVIE

S RGE NO NO, NO, SO, o8 PM,o Uk e R HIXHEE BRK
NO 1
NO, 0.47%* 1
NO, 0.98%%  0.64%* 1
= SO, -0.03  0.28%* 0.04 1
0s -0.34%%  —0.43*%* -0.40**  —0.02 1
PMy,  0.55%%  0.66%*  0.63**  0.19%*  -0.25%* 1
AR -0.01 0.002 -0.01 0.07%*  -0.07**  -0.02 1
AR -0.22%F —0.12%%  —0.22%%  —0.07**  0.54%%  —0.06* —-0.18%* 1
K -0.36%*F  -0.40%*  —0.40%*  —0.01 0.24%*  —0.30%*  0.05%  —0.14%* 1
AAHEEE  0.30%%  0.14%%  020%*%  —022%*  —022%%  0.18%%  -0.09%*  0.06%* -0.40%* 1
F& K -0.04  -0.08** -0.05%  -0.05*  0.07** -0.07**  -0.02 0.04 0.02 0.13%* 1
ESi V54 NO NO, NO, Cco S0, 03 PM, 5 PM,o [k e 5o
NO 1
NO, 0.69%* 1
NO; 0.99%*  0.80%* 1
Cco 0.44%%  0.64%%  0.51%* 1
K SO, 0.03 0.37%%  0.12%*  0.19%* 1
0s —0.44%%  —0.60%*  —0.50%* —0.41%* —0.]17** 1
PMys  0.49%*%  0.65%%  0.55%*%  (0.74%%  026%* —0.26%* 1
PMyy  0.44%%  022%%  024%%  020%*  0.12%% -0.11%% 0.57** 1
KR 0.03  —0.10%*  —0.01  —0.17%** —0.08**  0.07** —0.10** —0.08%** 1
! -0.05%  0.13%* 0.02 0.08%*  0.27%* 0.04* 0.16%*  0.06%*  —0.55%* 1
K -0.46%*F  —0.56%%  —0.51%*%  -0.38%% —0.13%*  0.58%%  —0.23%*  (.]3%* 0.02 -0.01 1
HIRHEE  027%%  0.21%%  027%%  028%F  —0.32%% -038*%* (024*%* -0.06%* -0.33%*  0.05*%* -0.32%*

AT I KT R 0.0 1 BRS B0l 2 35 7K T4 0.05 R 36
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Table 3 Results of stepwise multiple linear regression

analysis between polltants and meteorological factors.

el K % BiH K %

NO 0.63 0.61 SO, 0.5 0.74
NO, 0.62 0.69 03 max 0.71 0.49
NO, 0.64 0.65 PMas 0.68
CO 0.58 PM;o 0.67 0.37
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