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Fig. 1 Location of observation sites. CASTNet sites (*) for surface air SO4 and SO; and NADP/NTN sites (o)
for SO, wet deposition in the United States (Left). EMEP sites (*) in Europe (right).
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Fig. 2 Time series of monthly averaged surface SO; (Unit:ugS/m?®), SO4(ugS/m®), and monthly SO, wet
deposition flux(mgS/m?). Variables are averaged for all mesurement sites.
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Fig. 3 Comparison between calculation and mesﬁrement for North America. Monthly averaged surface
SO, (unit:pgS/m?), SOs(rgS/m?®), and monthly SO4 wet deposition flux(mgS/m?®). Three lines rep-
resent 1:1(solid), 1:2 and 2:1(dashed), represently. The value at top right is correlation cofficient.
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Fig. 4 Monthly regeonal sulfur budget for 1000 ~ 775hPa column over the United States. Emission flux of
SO, contains natural source(e.g. oxidation of DMS). Transport flux represents net flux. Unit is GgS for
burden, GgS/day for flux.
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January July January July
SO, 15.5 7.86 S0, 5.49 12.7
Gain Gain
emission 35.9 33.8 emission 1.87 1.7
vertical inflow 4.71 0.68 vertical inflow 3.29 6.13
horizontal inflow 0.26 0.13 horizontal inflow 0.39 0.52
gaseous oxidation 0.23 1.29
Total 40.9 34.6 Total 5.78 9.65
Loss Loss
vertical outflow  27.6(0.56)  23.0(0.37) vertical outflow 3.16(1.74) 5.03(2.52)
horizontal outflow  1.48(10.5) 0.19(41.4) | horizontal outflow 1.06(5.18) 1.23(10.3)
wet deposition  2.52(6.15) 3.52(2.24) wet deposition  0.01(853)  0.04(328)
dry deposition  9.03(1.72) 6.61(1.19) dry deposition  1.55(3.55) 3.35(3.79)
gaseous oxidation 0.23(67.4) 1.29(6.1)
Total 40.9 34.6 Total 5.18 9.65

Table 1 Monthly averaged regional sulfur budget and residence time against the loss process(in parentheses) for
subcloud layer (0-600m) over the United States. Unit is GgS for burden, GgS/day for flux, and days

for residence time.
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A three-dimensional chemistry transport model analysis of sulfur cycle in polluted air

Tamon NIISOE* and Hideji KIDA*

*Graduate School of Science, Kyoto University

Synopsis

A three-dimensional chemistry transport model is used to evaluate dominant factors for apparent
seasonal variation of surface sulfur in North America. The model has general agreement with seasonal
variation of observed concentration. Budget analysis found that vertical transport through diffusion is
dominant for §O;, and concentration of H,O, for SO;. Several factors, such as precipitation rate and
rainy cloud amount, are thought to emphasize the seasonal variation.
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