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Fig. 1 Monthly averaged surface SO4 concentration (ugS/m?), rainwater pH, and surface NH4 concentration
(ugN/m?) distribution at North America and Europe in January 1990, deribed from CASTNet, NADP,

and EMEP measurement.
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Fig. 2 Global NH; emission flux (gNm ™ 2yr~!) from Bouwman et al. (1997).
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Fig. 3 Monthly averaged global distribution of SO4(a), NH, = NHs+ NH4(b), and NOs3 prescribed from GISS
GCM(c) at near-surface for January and July. Unit is pptv.
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Fig. 6 Monthly averaged cloud water acidity (pH) and difference from implicit run (pH) around cloud base for

January and July.
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Fig. 8 Monthly regional sulfate budget of control run (a) and implicit run (b) for three heavy source region,
North America (NA, 25 ~ 50N, 65 ~ 95W, represented circle), Europe (EU, 35 ~ 60N, —10 ~ 20E,
square), and East Asia (EA, 20 ~ 45,100 ~ 120E, diamond) for January (solid line) and July (dashed).
Flux of each process is in unit of GgS/mon. Positive value represents gain process and negative does loss.
PriEm: Primary Emission, Gas: Gaseous Oxidation, H202: Aqueous Oxidation by H2O2, O3: Aqueous
Oxidation by O3, Wet: Wet Deposition, Dry: Dry Deposition, H_T: Horizontal Transport, V_T: Vertical

Transport
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Effect of ammonia on sulfate concentration simulated by a three-dimensional chemistry

transport model
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Synopsis

A three-dimensional chemistry transport model of tropospheric sulfur and ammonia cycle is used
to evaluate effect of ammonia on global sulfate distribution. Abundant ammonia is found to increase
sulfate concentration with decreasing cloud water acidity in Europe and East Asia in winter. The degree
of increasement is about 40% in large region in Europe, and is up to factor of 3 in Ease Asia.
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