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Spatiotemporal Trends and the Impact Factors of Acid Rain in Anhui Province
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Abstract:The observational data of acid rain at seven stations in Anhui province operated by China Meteorological Administration
(CMA) as well as the coal consumptions in Anhui and some surrounding provinces along with satellite measured tropospheric NO,
columns were used to analyze the spatiotemporal trends of acid rain in Anhui and the potential reasons of the increasing occurrence
frequency of acid rain. In addition the technique of back-rajectory—cluster analysis was used to examine the impacts of transport
patterns on the precipitation acidity in Anhui. The occurrence frequency shows the lowest in summer and the highest in autumn with 3—
year average pH <5.6 during 20062008 at all stations hereinto pH values are between 5.0 and 4.5 in Hefei Anqing Maanshan
and Bengbu. In spatial acid rain were the most severe in southern to middle Anhui and mitigated to north. The distributions of pH
were concentrative at Fuyang Tongling and Huangshan with more than 75% occurred between 6. 00-7.50 (Fuyang) 5.00-6.00
(Tongling) and 5. 00-6. 50 (Huangshan) ; quite dispersive at other stations with the maximum at 4. 004. 50 (Hefei and Anqing)
5.00-5.50 (Maanshan) and 5.50-6.00 (Bengbu). The occurrence frequencies of acid rain increased evidently at all stations
comparing with those in the end of 1990s. The results of back-trajectories—cluster analysis show that the acid rain is closely related with
the regional-range transport of acid rain precursors at each station. The air-masses from southeast and northeast especially those
passing through Jiangsu and Zhejiang associated with the highest frequencies of acid rain with pH <5.0 indicating that the industrial
emissions in the economy developed areas of Yangtze Delta play key roles in acid rain in Anhui province. In addition statistics shows
that the occurrence frequency of acid rain in Hefei was highly correlated with the trends of the provincial coal consumptions in Anhui
Jiangsu and Zhejiang also tropospheric NO, column content over Anhui province and surrounding areas with all correlation coefficients
>0.7 suggesting the close relationship between the quick increasing acid rain in Hefei and the regional pollutant emissions.
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Table 1  Basic situations and statistic results of acid rain during 20062008 at each station
1%
pH /pS+em” /mm pH
5.6 5.6 6.6 5.26 52.7 198 2971.4 7.9
9.8 13.0 25.4 4.99 44.8 193 3308.4 6.0
33.9 20.1 13.8 4.52 46.4 239 2586.0 6.5
10. 8 25.3 36. 1 4. 86 53.6 166 2013.1 6.13
1.1 7.7 39.2 5.31 89.2 273 3749.2 5.5
30.9 18.3 22.5 4.55 53.1 262 3333.2 6.23
6.0 7.5 25.8 5.29 22.4 415 5853.3 7.05
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Table 2 Changes in frequencies of acid rain in Anhui 4 48 h
from 19974998 to 20062008
2000 2000
1% 1% ( 4 )
0.0’ 1998 17.7 2006 ~2008
17.57 1998 41.8 2006 ~2008 (
26.37 1998 68.8 2006 ~2008 ( )
11.6 7 1998 72.3 2006 ~2008
8.17 1998 72.3 2006 ~2008
38.6 7 1998 48.2 2006 ~2008 4
5.97 1998 39.3 ( ) 2006 ~2008
44.0° 1997 92.0° 2007 .
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Table 3 Correlation coefficients between pH frequencies of acid rain
in Hefei and provincial coal consumptions tropospheric NO, columns
( ) O N pH<5.6 pH<5.0 pH<4.5 pH
20.0% \14.3% 0.0% 0.77 0.76 0.73  -0.68
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