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STUDY ON COD DISTRIBUTION IN CONSIDERATION OF
INTERNAL PRODUCTION IN LAKE

MARBCZL - SKHEUAZ « e 2 RBEAS - fEHFZ 71 HHFR S
Atsushi ICHIKI, Norihisa SAKATA, Akito SASAKI, Kanako NAKAKURA and Yoshikazu TAI
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Lake Biwa is the largest lake in Japan, and water quality in the lake is heterogeneous. Therefore, it is important
for water quality management that spatial distribution of water quality in the lake should be cleared. The objectives of
this study are to examine and show a methodology to estimate COD distribution in a lake such as Lake Biwa taking
consideration of internal COD production. This study also aims to simulate transition of COD distribution in Lake
Biwa using the methodology.

In the result, it was shown that the methodology shown here is available to estimate COD distribution in a lake,

and that it had possibility to explain a recent phenomenon of COD increase in Lake Biwa.

Key Words : complete mixture model; GIS; internal production of COD;, Lake Biwa;
Macro Model; water quality distribution
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Basic equations Indices COD
Lov=(Lpot+LpostLlpez)(X/100)  (1)| Accumulation ratio y (%) | 63.85

£ | Lo (Lot Lozt Lo )(1-X/100) (2) Residential | 0.396
% [dS,/dt=L,,(y/100)-L,, 3) S /A Commercial | 1.049
- § dS,/ dt=knyS,,exp(—kn3T) (4) (;jkmsz') Industrial 3.100
-% S Highway 1.651
a|< Roof 0.176
£ kny (1/day) 0.054
Lps=Lpu(1-y/100) 5)|  Lnea/As |Irrigated 19.991
E Losi (i=4, 6) are constant per unit | (kg/km’day) |Not-irrigated [ 0.000
& |area for each land use, but Lose/As  |Irrigated 2675
Lnsq in not-irrigated period is C (6)| (kg/km?day) |Not=irrigated | 2.675
L=k, S,°Q,° D) ke (x107/km’) 8.364
o] |Ew=Sddi-exn(-k.R) (8) Kps (d/mm) 0.058
2| |LamkaQ? (i=4-6) O k/Ay x107%/km?) 5276
§ 2lb=ax+p (10)|  kes/As (x107%/km?) | 18.859
gl kos/Ag (x107%/km®) 2.739
a (x107) 4.740
B 0.688

* Variables

L : Pollutant loads (kg/day) S : Accumulated loads (kg)
X : Removal ratio of point source pollutants (%)

y : Accumulation ratio of point source pollutants during dry period (%)

* Subscripts

p : Point source (d: domestic, i: industrial, o: service)

n : Nonpoint source (3: urban, 4: paddy field, 5: cropfield, 6: mountainous)
o : generation  u : untreated s : dry period

v : treated r : wet period
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* Outlet of WWTP
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I:l Lake Biwa mesh
I:I Lake shore mesh
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Correlation Relative

Year  coefficient error

1986 0918 16.1
1987 0.864 13.9
1988 0.654 325
1989 0.696 12.2
1990 0.726 104
1991 0.721 10.7
1992 0.746 9.0
1993 0.697 94
1994 0.692 10.0
1995 0.764 9.9
1996 0.688 10.7
1997 0.691 104
1998 0.638 12.4
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