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Background
POPs (hazardous chemical substances) has 
strong persistence. Even if its discharge is 
regulated, it is accumulated into environment 
over a long time. 
Therefore, POPs affect human health and 
ecosystem for a long time.

To evaluate the exposure of POPs, the fate 
model is one of the useful tools.

For POPs with strong persistence, multimedia 
model consisting of atmosphere, water body, 
soil, sediment and so on is practical.



Usual multimedia model consists of only a few 
boxes. Therefore  the mean concentration in 
the target area can be evaluated but the 
distribution of concentration can’t be evaluated.

In this study, the distributed multimedia model 
was developed to evaluate the distribution of 
dioxin concentration. Additionally atmosphere 
(one of multimedia) was divided into two layers 
and its validity was examined by comparing 
with measured data.

Aim
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Distributed multimedia model

One box model can’t consider advection by air flow 
and by water current. But the distributed multimedia 
model consisting of a lot of boxes can consider 
advection by air flow and by water current. 
In one box, several physical transfer processes except 
for advection process are considered.

One box



Target substance: Dioxin 
Representative substances of POPs

Calculation period:1960 to 2035

Target area: Yodo River basin
9000 meshes  size:1km X 1km

Calculation condition

奈良

兵庫

滋賀

京都

大阪
三重

福井 岐阜



Input data

Meteorological data
Precipitation data from SPD
Wind speed and wind direction data from GPV data

Hydrological data
Annual river flow rate was 
Calculated by using 
hydrological model.

Emission
Estimation of annual dioxin 
emission to atmosphere, to river 
and to soil

Atmosphere flow ratesoil
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dioxin concentration

Dioxin concentration increased from 1960s. It in soil and water decreased 
from the end of 1960s because of the prohibition of agricultural chemicals. It 
in atmosphere decreased from the end of 2000s because of new regulation of 
incinerator. In 2035, it became the constant. 

各メディアにおける流域全体のダイオキシン類濃度の経年変化

1.E-05

1.E-04

1.E-03

1.E-02

1.E-01

1.E+00

1.E+01

1.E+02

1960 1970 1980 1990 2000 2010 2020 2030 年

大気上層(pg-TEQ/? ) 大気下層(pg-TEQ/? ) 土壌(pg-TEQ/g)
水域(pg-TEQ/l) 底質(pg-TEQ/g)

 

Sediment [pg-TEQ/g]

Upper atmosphere [pg-TEQ/m3]

Lower atmosphere [pg-TEQ/m3]

Soil [pg-TEQ/g]

water [pg-TEQ/l]



Dioxin concentration 
in lower atmosphere
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High concentration in urban area (Yodo River 
downstream region)
Because of new regulation of incinerator, 
concentration decreased
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High concentration in urban area (Yodo River 
downstream region)
High concentration in paddy field

Dioxin concentration 
in water body
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High concentration in the west part of Lake Biwa 
because of use of agricultural chemicals

Dioxin concentration 
in soil
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Concentration is increasing year by year by sifting 
to sediment from soil and water body

Dioxin concentration 
in sediment



Comparison with measured data 
(lower atmosphere)

Atmospheric two layer enhanced the validity of 
the distributed multimedia model.
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Atmospheric one layer
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Comparison with measured data 
(water body)
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Atmospheric one layer
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Comparison with measured data 
(soil)  
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Atmospheric one layer

The measured data varies in the wide range.



Comparison with measured data 
(sediment)
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Conclusions
The distributed multimedia model with two 
layer atmosphere was developed to evaluate 
the distribution of dioxin concentration.
Dioxin concentration in atmosphere and in soil 
decreased due to the new regulation of 
incinerator and the prohibition of agricultural 
chemical. But dioxin concentration in sediment 
didn’t dramatically change due to strong 
persistence.
The comparison of the calculated results and 
the measured data showed that two layer 
atmosphere enhanced the validity of the 
distributed multimedia model.



Thank you for your attention.


