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Abstract Non-sea-salt(nss)-SO42- and SO2 in wet and dry deposition were analyzed from Apr. 2007 to Mar. 2008 at 
Nanjo-Oozato, Okinawa. Annual average concentrations of nss-SO42-(wet), nss-SO42-(p) and SO2(g) were 6.8 mol L-1, 46.6 
and 24.6nmol m-3, respectively. These concentrations were relatively high from Oct. to Mar., which suggested the influence 

of transboundary air pollution from Asian continent.  Deposition of nss-SO42-(wet)  was positively correlated with 
 Concentration of nss-SO42-(p)  Precipitation , which suggested that the contribution of washout depended on the 

concentrations of nss-SO42-(p) and precipitation. 
 

Key words  Wet deposition,  Dry deposition,  SO2,  nss-SO42-, 
 Okinawa Island 

 
 

 
(SOX) (NOX)

( )  

( )
(Wet-only )

4 ( FP
)  

FP (SO42-, NO3-, Cl-, NH4+, Na+, K+, 
Mg2+ Ca2+) (SO2, HNO3, HCl NH3

)

( )
NO3-, Cl-, NH4+, HNO3, HCl
NH3  

NH4Cl(p)  NH3(g) + HCl(g)  ··························  (1) 
NH4NO3(p)  NH3(g) + HNO3(g)  ····················  (2) 
NaCl(p) + HNO3(g)  NaNO3(p) + HCl(g)  ········  (3) 

( ) p: g: 

1)

 
SO42-(p) SO2(g)

SO42-(p) SO2(g)
 

2)

SO2 (nss)-SO42-



 

3-5)

(
nss-SO42-, SO2

nss-SO42-; nss-SO42-(p) SO2(g)
nss-SO42-(wet) )  

   
 

1.  
( ) 1 100m

2 ( 8m)
300m

1.8km  
Urban( )

Rural( ) Remote( )
Rural

 

 
2.  
(1)  

2007

( )

2007 3 26 ~2008 3 31
6)

 
5 14

~5 28 4
7 2 ~7 18

 
(2)  

(Wet-only )
 

pH
 

(3)  
FP

~ ~ 2
1 14~18

 
FP 1 2~4

4 1~2L min-1

20
 

4, 5) nss-SO42-(wet
p) Na+

Na+ SO42-

(total-)SO42-

(nss-)SO42-  

 
 

1.  
2007

1 1
(2003~2005 3 )1)

3240mm y-1

1500mm y-1 nss-SO42-(wet)
6.8 mol L-1 40%

nss-SO42-(p) 46.6nmol m-3

SO2(g) 24.6nmol m-3

1/2  

nss-SO42- total-SO42- ( 1 nss )

nss-SO42-

 1.  



2.  
2007

2
5 7

nss-SO42-(wet) 7
nss-SO42-(p)

4~9
10~3

8)

SO2(g)
nss-SO42-(p)

nss-SO42-(wet), nss-SO42-(p) SO2(g)
10~3

SO42-(p)

9)  

 
3. nss-SO42- SO2 nss-SO42-  

SO2 NOX

(rainout)

(washout) 10)  
nss-SO42-(wet) nss-SO42-(p) SO2(g)

3 nss-SO42-(wet) nss-SO42-(p)
SO2(g) 4

~
nss-SO42-(wet) rainout (

) washout (
nss-SO42-(p)

SO2(g) )

nss-SO42-(p)
SO2(g)

nss-SO42-(wet)
4 nss-SO42-(wet)

rainout washout
nss-SO42-(p) SO2(g)

washout

1.  

2.  nss-SO42-(wet), nss-SO42-(p) SO2(g)  
        

3. nss-SO42-(wet) nss-SO42-(p) SO2(g)
       



 
nss-SO42-(p)

SO2(g)
nss-SO42-(wet)

Rainout Washout
Washout

nss-SO42-(p) SO2(g)
nss-SO42-(wet)

nss-SO42-(wet) nss-SO42-(p)
SO2(g)  

 {nss-SO42-(wet)} = {rainout} + {washout} 
    = {rainout} + (Tp [nss-SO42-(p)] + Tg [SO2(g)])

precipitation  ···········································  (4) 
{nss-SO42-(wet)}: nss-SO42-(wet) (mmol

m-2 month-1) {rainout}: rainout {washout}: 
washout Tp: nss-SO42-(p)

( 109) [nss-SO42-(p)]: nss-SO42-(p) (nmol m-3)
Tg: SO2(g) ( 109) [SO2(g)]: SO2(g)

(nmol m-3) precipitation: (mm month-1)
 

(W) 11)

(T: Taking into rain)
 

4 (n=11)
nss-SO42-(wet) nss-SO42-(p)

SO2(g)

 
 {nss-SO42-(wet)} = 0.53 + 9.4 10-5 [nss-SO42-(p)]

precipitation  ······················  (5) 
SO2(g)
SO2(g) nss-SO42-(wet)

(5)
nss-SO42-(wet) (5)

nss-SO42-(wet) 4
y = 0.94x (R2 =  

0.60) (5) nss-SO42-(wet)
nss-SO42-(p)

nss-SO42-(wet)
rainout nss-SO42-

washout nss-SO42-

nss-SO42-(p)

washout
 

rainout
washout

washout
nss-SO42-(p)

 

 

 
2007

SO2 nss-SO42-

Wet-only
FP  

(1) nss-SO42-(wet) 6.8 mol L-1

40% nss-SO42-(p)
46.6nmol m-3 SO2(g)

24.6nmol m-3 1/2

: 2007 : 
2003~2005 3  
(2) nss-SO42-(wet), nss-SO42-(p) SO2(g)

10~3
 

(3) nss-SO42-(wet) nss-SO42-(p) SO2(g)

4
nss-SO42-(wet) nss-SO42-(p)

SO2(g)
nss-SO42-(wet) nss-SO42-(p)

SO2(g)

nss-SO42-(wet) rainout

4. nss-SO42-(wet)   



nss-SO42- washout
nss-SO42- nss- SO42-(p)

washout
 

SO2

nss-SO42-

 

 

  
1)  (2007) 4

17 32: 79-126 

2)  Ohara, T., H. Akimoto, J. Kurokawa, N. Horii, K. Yamaji, 
X. Yan, and T. Hayasaka(2007) An Asian emission 
inventory of anthropogenic emission sources for the 
period 1980-2020,  7: 4419-4444 

3)  (2003)
37: 47-50 

4)  (2007)
(

8~18 ) 41: 85-88 
5)  (2007)

41: 195-198 
6)  (2007)

 
7)  

(2001) ( 2 ) 
8)  (2008)

49
134-135 

9)  Aikawa, M., T. Hiraki, O. Oishi, A. Tsuji, H. Mukai, and 
K. Murano, Local contribution and hemispherical 

pollution of sulfur dioxide and particulate sulfate based 
on the three-year data set collected by the filter-pack 
method in Japan. ( ) 

10) (1993) 61 
11) (2005)

40: 250-259 

 
 

 


