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Evaluation of the Non-point Pollutant Runoff Based on

Geographic Information System
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Recently, eutrophication becomes serious in the enclosed water bodies. In order to attain the sound and sustainable
water environment, reduction of pollutant runoff from the watershed should be pursued as well as purification of water
at the water bodies themselves. From the viewpoint mentioned above, pollutants from not only the point source but also
the non-point one must preferably be reduced. For this purpose, detachment rates of pollutants from the non-point
source were discussed related to the condition of watershed and a series of rainfall. Discussing the effects of several
factors on the detachment coefficient, the following equation has been derived.

= aXR"XLXSs*

Here, k is the detachment coefficient, R the antecedent rainfall, L the class of land use, S the soil type, and a to d
the parameters. Here, parameters included in the equation have been identified, referred to the data of the Honmyo
River basin. This kind of equation is surely expected to be available for an estimation of pollutant runoff rates from

the non-point sources.
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Figure 1 Schematic view of Nagasaki, Japan

Figure 2 Percentage of land use at five sub-basins of
the Honmyo River.
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Table 1 Adopted values of class of land use (L), soil type (S), and moisture content (R).
Land Use Meadow Forests Overall Site-Farm Roads/Paving
L 53 60 67 76
Soil Type well drained moderate moderate poorly drained
S (mm/h) 10 6 2.5 0.5
Rain Condition scarce moderate frequ Figure 1ent
R (mm) 6 20 40
Table2 Percentage of land use at five sub-basins of the Honmyo River.
(Values in parenthesis show the percentage of land use.)
/River Sakai R. Fukaumi R.  HonmyoR.  Chidori R. Yamada R.
Area (km2) 18.6 93 36.6 5.0 10.0
High(m) 862.0 742.0 832.0 1910 592.0
Low(m) 26.0 21.0 16.0 3.0 13.0
Distance (m) 8869.92 6128.92 10986.44 4206.81 5846.16
Slope 0.094 0.118 0.074 0.045 0.099
Land Use
Urban 2(1) 1(1) 24(4) 10(14) 12(8)
Water 2(1) 0(0) 0(0) 0(0) 0(0)
Paddy 5(2) 18(13) 77(14) 14(19) 27(18)
Field 1(0) 5(4) 46(8) 31(41) 14(9)
Orchard 17(6) 12(9) 44(8) 0(0) 4(3)
Forestry 249(90) 102(73) 352(66) 19(26) 91(62)
Total 276(100) 138(100) 543(100) 74(100) 148(100)
Table 3 Parameters of regression curve.
Regression/River Sakai R. Fukaumi R. V HonmyoR.  Chidori R. Yamada R.
Proportionality const. 1.00E-09 2.00E-09 3.00E-09 4.00E-09 4.00E-09
Power 0.2071 0.0981 0.0065 0.1246 0.1025
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Figure 3 Relationship between the detachment coefficient of T-N and antecedent rainfall.
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Figure 4 Effect of Land use on the detachment coefficient
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Figure 5 Residual influence for the detachment coefficient
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Figure 6 Temporal variation of the detachment coefficient.
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