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Abstract

In the basin of Lake Biwa and Lake Kasumigaura, relationships between fractionation data of dissolved organic matter
(DOM) and in inflowing river water and watershed characteristics were investigated by regression analysis and specific
unit modeling. Most hydrophobic neutrals were found to originate from domestic sewage. Domestic wastewater treatment
plant effluent was found to significantly contribute to the load of hydrophilic acids in river water. Specific unit modeling
based on the load of DOM fraction and the ratio of land use contribution in watershed enabled source identification for
each DOM fraction including refractory dissolved organic matter. In the north basin of Lake Biwa, forest outflow
significantly contributed to the load of aguatic humic substances and refractory fractions. The loads of other DOM
fractions were found to be dominated mainly by urban drainage.
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Fig.1 Location of sampling sitesin Lake Biwa* and Lake Kasumigaura** basin
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Table 1 Acronyms of Organic Solutes for Dissolved Organic

Matter
acronym Fraction
DOC Dissolved Organic Carbon
AHS Hydrophobic Acids
HoN Hydrophobic Neutrals
HiA Hydrophilic Acids
BaS Bases
HiN Hydrophilic Neutrals 9,10)
—R-DOC Recalcitrant Dissolved Organic Carbon

R-AHS Recalcitrant Hydrophobic Acids
R-HoN Recalcitrant Hydrophobic Neutrals
R-HIiA Recalcitrant Hydrophilic Acids
R-BaS Recalcitrant Bases

1995 1996

R-HiN Recalcitrant Hydrophilic Neutrals




DOC HoN HiA HiN

Table 3

HiA
0.9
HiA
Table2 HiA
3.2 HoN 8
HIA
Table 2 Mean values ( standard deviations ) of DOM-fractions in the objected rivers
mg/L DOC AHS HoN HiA BaS HiIN | R-DOC] R-AHS | R-HoN | R-HiA | R-BaS | R-HiN
Uso R. 1995 1.60 0.54 0.25 0.30 021 0.32 0.83 0.40 0.07 0.25 0.04 0.06
(0.59)] (0.12)] (0.29)] (0.04)] (0.08)] (0.37)] (0.24)] (0.12)] (0.06)] (0.09)] (0.04)] (0.04)
Uso R. 1996 133 0.49 0.23 0.52 0.06 0.04
(0.49)|] (0.14)] (0.21)] (0.17)] (0.03)] (0.03)
Ado R. 1995 0.38 0.24 0.00 0.06 0.04 0.04 0.30 0.20 0.01 0.07 0.00 001
(0.05)] (0.06) 0.00 (0.04)] (0.03)] (0.03)] (0.06)] (0.02)] (0.02)] (0.02)] (0.01)] (0.01)
Ado R. 1996 0.37 0.17 0.07 0.05 0.01 0.06
(0.02)] (0.04)] (0.07) (0.03)] (0.02)] (0.04)
Yone R. 1995 1.63 0.52 0.23 0.38 0.23 0.26 0.83 0.36 0.09 0.26 0.04 0.09
(0.52)] (0.06)] (0.20)] (0.10)] (0.17)] (0.28)] (0.10)] (0.14)] (0.12)] (0.05)] (0.04)] (0.06)
Yone R. 1996 123 0.37 0.29 0.39 0.04 0.15
(0.36)] (0.10)] (0.25)] (0.18)] (0.04)] (0.20)
Shin R, 1994 4.84 157 0.73 1.97 043 0.13 3.23 113 0.39 1.34 0.36 | N.D.
(1.09)] (0.24)] (0.48)] (0.41)] (0.06)] (0.09)] (0.75) (0.15)] (0.46)] (0.34)] (0.19)
Hanamuro R. 1994 3.07 114 0.13 132 0.35 0.12 2.32 0.96 0.13 081 0.27 0.15
(0.19)] (0.06)] (0.11)] (0.28)] (0.19)] (0.09)] (0.55) (0.19)] (0.15)] (0.41)] (0.18)] (0.12)
Seimei R. 1994 3.09 124 0.17 1.28 0.16 0.24 243 0.96 031 091 0.12 0.13
(1.04)] (0.27)] (0.25)] (051)] (0.12)] (0.16)] (0.79)] (0.23)] (0.42)] (0.32)] (0.14)] (0.10)

Table 3 Correlation coefficients between DOM-fraction load in river and watershed characteristics

DOC AHS HoN HiA BaS HiN
urban sewer system 0.01 -0.14 0.10 0.22 0.02 -0.05
rural sewer system -0.40 -0.44 -0.34 -041 -0.21 -0.34
domestic wastewater treatment| 0.80 ™| 0.56 0.88 ™| 095 ™| 063 078 ~
septic tank treatment 073 " | 046 078 " | 092 ™| 062 070 ~©
night soil collection 0.61 0.34 070 | 081 ™| 053 0.58
urban area 0.04 -0.17 012 031 0.08 -0.02
paddy field 0.46 0.22 0.59 0.53 0.42 0.50
field -0.34 -041 -0.37 -0.14 -0.26 -0.38
forest -0.23 0.10 -0.37 -0.51 -0.26 -0.20

Table 4 Correlation coefficients between refractory DOM-fraction load in river and watershed characteristics

* p<0.05 7 p<0.01

R-DOC | R-AHS | R-HoN R-HIA | R-BaS | R-HiN
urban sewer system -0.19 -0.32 0.02 -0.02 041 -0.25
rural sewer system -0.38 -0.36 -0.31 -044 -042 -0.10
domestic wastewater treatment| 0.74 0.47 091 "| 088 “| 095 ™| 084 ©
septic tank treatment 0.61 0.31 089 "| 079 090 "| 074
night soil collection 0.44 0.15 0.74 0.63 0.90 ~ 053
urban area -0.18 -0.39 0.14 0.04 0.51 -0.18
paddy field 0.40 0.21 0.63 0.43 041 0.73
field -0.43 -0.54 -0.09 -0.28 -0.14 -041
forest 0.04 0.37 -0.51 -0.21 -0.60 -0.20
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Table 5 Partial correlation coefficients for multiple regressions between DOM-fraction load in river and watershed characteristics

DOC (n=9) AHS (n=9) HoN (n=9)
domestic wastewater treatment  1.26 ™ |domestic wastewater treatment 122 ™ |domestic wastewater treatment  1.21
forest 0.65 " [forest 0.95 " [forest 048 °
R? 0.86 R? 0.78 R? 0.89
<0.05 <0.05 <0.01
HiA (n=9) BaS (n=9) HiN (n=9)
forest 0.45 ™ |domestic wastewater treatment  0.63 domestic wastewater treatment  1.24 ™
septic tank treatment 129 ™ forest 0.66 ~
field -0.18 °
R? 0.98 R? 0.40 R? 0.83
<0.01 <0.01
R-DOC (n=6) R-HoN (n=6)
domestic wastewater treatment  0.85 domestic wastewater treatment  0.91 ~
forest 105 *
night soil collection 0.68
urban sewer system -0.18
R? 1.00 R? 0.83
<0.05 <0.05
R-HiA (n=6) R-BaS (n=6) R-HiN (n=6)
domestic wastewater treatment  1.43 ™ |domestic wastewater treatment  1.11 ™ |domestic wastewater treatment  1.08 ™"
forest 0.62 ™ |paddy field -0.26 urban area -129 *©
paddy field -022 ™ urban sewer system 0.64 ~
rural sewer system 007 " forest -0.15
R? 1.00 R? 0.95 R? 1.00
<0.01 <0.05 <0.05
HoN DOC AHS HoN R-DOC
HiA
AHS 8 AHS
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Table 6 Correlation coefficients between observed load and
estimated load of the specific unit modeling based on the
load of DOM-fraction and the ratio of land use

E=2 ( %—g(uyrij) oo

I—|_ kg/year contribution in watershed
Al k2 DOC AHS HoN HiA Bas HiN
Uj kg/km?/year 059" | 081" | 0737 | 0737 | 062°| 056
rij R-DOC | R-AHS | R-HoN R-HiA | R-BaS | R-HIN_
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Fig. 2 Fig. 3 Contributions of DOM-fractions runoff for three types of
Table 6 land use in the north basin of Lake Biwa
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