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Fig.1 Emissions of anthropogenic sulfur dioxide per grid square in East Asia for 1986 (g/m®-y).
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Fig.2 Annual emissions of volcanic sulfur dioxide (Oct.1988~
Sep.1989). ():10°ty.
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Table1 Parameter values used for the computation.

Parameter Notation | Unit | Value
Conversion rate coefficient of 802 to 80,2~ [k t/h |0.01 for winter
0.03 for summer
Wet deposition rate coefficient of S0 k2 1/h j0.1xI
Dry deposition rate coefficient of S0 ka=Va/H | 1/s | transport process
Va=0, 002
receptor mesh
Va=0, 0017~0, 0054 for winter
Va=0. 0031~0. 0055 for summer
Rainout removal rate coefficient of S0. ka 1/h }0.02
Wet deposition rate coefficient of §50.%~ k2’ t/h j0.1x1I
Dry deposition rate coefficient of 50,2~ 3= 1/s | transport process
Vd1 /H Vd’ =0. 001
receptor mesh
Va' =0, 0002~0. 0018
for winter
Vo' =0.0002~0, 0019
for summer
Rainout removal rate coefficient of S04~ kd' 1/h ]0.02
Intake rate coefficient of 50,2 in cloud ks I/h |01 x1
water into rain water
Mixing height H o 1000
Emission rate of SO/~ v % |3

Vs : Deposition velocity (m/s}, I : Precipitation rate (mm/h
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Table2 Predicted and observed wet depositions of sulfate (g/m2~y).

No. | Station Prefecture Area Observation | Calculation - Calculstion
(x10°n?) [Anthropogenic | [Anthropogenic +
emissions] volcanic emissions]

1 Otofuke Hokkaido 20 .10 0. 55 0.69 (0. 80)
2 | Tokoro "Hokkaido 16 1. 41 0. 40 0.61 (0.76)
3 | Otobe Hokkaido 30 2,52 0.92 0.97 (1.19)
4 | Noshiro Akita 25 2.64 1. 02 1.10 (1. 32)
5 | Takashimizu Miyagi 39 1,33 0. 92 1,05 (1,12)
[} Kashima [shikawa 24 4. 12 2. 80 2.79
7 | Shiobara  Tochigi 36 2.10 1. 41 .77
8 | Hachijo Tokyo - 2.33 1. 44 1,85
9 Inabu Aichi 18 2.18 2.23 2. 62

10 Komagane  Nagano 27 1. 63 144 1. 80

11 Onihachiman Shiga 12 2.62 2.51 2.9

12 Takematsu Kagawa 45 2,36 1, 80 1. 96

13 Nangoku Kochi 16 3. 65 1. 80 2. 48

14 [zumo Shimane 8 3.38 2. 35 2.72

15 | Oki Shimane - 2.92 1. 87 2.10

16 Taku Saga 29 3.59 1. 93 2,51

17 Takaoka Miyazaki 11 3,30 1, 44 4,05

8 Amagi Kagoshima - 1. 81 0.78 0. 86

19 Tsushima Nagasaki - 2. 63 1.9t 2. 15

20 Fukue Nagasaki - 3. 25 197 2.35

21 Komae Tokyo - 3.05 1. 39 2. 08

Total wet deposition in Japan 0.29 0. 17 i 0.22 (0.22)
(Tg/y in S equivalent) {

The values in parentheses include the contribution of the emissions from

the Russian Far East.
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Calculation (g/m2-y)

Observation (g/m2-y)

Comparison of wet depositions predicted by the long-
range transport model with those observed at 21 points
of the sampling network of acidic depositions.

SO, data used for the computation include the emis-
sions shown in Figs.1 and 2, and anthropogenic emis-
sions from the Russian Far East.

Fig.5
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g
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Observation (9/m2-y)

Fig.3 Comparison of wet depositions predicted by the long-
range transport model with those observed at 21 points
of the sampling network of acidic depositions.

SO. data used for the computation is based on the
anthropogenic emissions shown in Fig.1.
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Fig.4 Comparison of wet depositions predicted by the long-

range transport model with those observed at 21 points
of the sampling network of acidic depositions.

SO, data used for the computation is based on the
anthropogenic and volcanic emissions shown in Figs.1
and 2, respectively.
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Fig.6 Predicted and observed concentrations of sulfate in precipitation from Oct. 1988 through Sep . 1989 at Izumo

City.
and volcanic emissions).

Fig.7 Back trajectories arriving at Izumo City (11~20 th July
1989).
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AN ANALYSIS OF WET DEPOSITION OF SULFATE USING A TRAJECTORY

MODEL FOR EAST ASIA

Yoichi ICHIKAWA, Shin-ichi FUJITA and Yukoh IKEDA

A long-range transport model for East Asia was developed to estimate wet deposition
of sulfate. The results obtained by the long-range transport model were evaluated
through comparison with observation data of acidic deposition. The observation was
conducted at 21 stations throughout Japan for one year. The calculated amount of wet
deposition of sulfate in Japan was 0.22 Tg/y in S equivalent, while the observed one
was 0.29 Tg/y. The long-range transport model can predict almost 80% of the observed
wet deposition. The contribution of the sulfur oxides from volcanic eruption to wet de-
position amounted to about 20%.
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