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Introduction
Weekly air and precipitation measurements of 
main inorganic compounds were undertaken as 
part of the acid rain monitoring program IM-
PACTS (Larssen et al. 2006) at five sites in 
four different provinces of China from 2001 to 
2003. The sites were located in TieShanPing 
(TSP) in Chongqing, CaiJiaTang (CJT) in 
Hunan, LeiGongShan (LGS) and LiuChong-
Guan (LCG) in Guizhou and LiXiHe (LXH) 
in Guangdong. Two of the sites (CJT and 
TSP) have performed intensive measurement 
periods with daily filterpack measurements in 
April - May 2002 and 2003, and October 2003. 
These measurements have been analysed with 
Lagrangian backward simulations (Stohl et al., 
2005) to determine the main source areas and 
pathways of the air masses. 

Results and Conclusion
The air concentrations of SO2 reflect the dif-
ferent site characteristics with annual aver-
ages ranging from 0.5 to above 40 μSm-3. The 
main components in the airborne particles are 
(NH4)2SO4 and CaSO4. (Fig 1) Reduced nitro-
gen has a considerably higher concentration 
level than oxidised nitrogen, reflecting the high 
ammonia emissions from agriculture. The con-
centration levels are significantly higher than 
seen in most other parts of the world (Larssen 
et al. 2006). Even though the relative concentra-
tion of nitrogen species is much less than of 
sulphate at the IMPACTS sites, the level 
is similar or even higher for reduced ni-
trogen compared with other parts 
of the world.  
 For both of the sites some of 
the highest pollution levels of sulphur 
compounds are seen when re-
gional air masses are dominant, 
but also very high levels are seen 
when there is transport from the 
north, northwest and northeast 
(fig 2). From the SO2 emission 
map (fig 3) it is clear that transport from northern 
sector may cause a high sulphur level in South 
China.  No long-range episodes with air masses 
from outside China are observed.
 The SO2 emissions have been increasing rap-
idliy in recent years, and may be expected to con-
tinue to increase in the years to come. The current 
policy for acid-rain mitigation uses a flat emission 
reduction goal. A more cost-efficient, effects-based 
emission reduction policy should be developed by 
combining information on emissions, deposition, 
and environmental sensitivity.

CJT, 2.06.2003: SO2= 13.4 µgSm-3 and SO4
2- = 20.3 µgSm-3.

CJT, 12.11.2002: SO2= 35.2 µgSm-3 and SO4
2- = 2.5 µgSm-3.

TSP, 20.04.2002: SO2= 42.1 µgSm-3 and SO4
2- = 9.7 µgSm-3.

TSP, 9.11.2002: SO2= 79.2 µgSm-3 and SO4
2- = 18.4 µgSm-3.

Figure 2. 5-day backward simulation for air 
masses arriving at CJT and TSP. Shown are the 
total column residence times. Values are given 
as precentages of the maximum residence time. 
The figure illustrates the pathways and source 
regions of the air masses. The simulations were 
performed using the particle  dispersion model 
FLEXPART (Stohl et al., 2005).
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Figure 1. Annual average concetration in air 
and particles, 2003.
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Figure 3. SO2 Emission in China  
(Carmichael, 2002 and Meng Fan)
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