OO00D0000OO0o0obOoooDooboobooon
Optimal Allocation of Allowable Load to Influent Rivers for
Lake Water Quality Management

OoD0oOo o0

O Shigeya Maeda and Toshihiko Kawachi

1. 0000 00O00O0D0O000O00000O0
00000000000 D000000D0O00
000000000000 000D0000O00
00000000000D0000000000d
0000D0000000D00000000O00
0000000000000 (0000 Chapra
et al., 1983Y); Martinez et al., 20002)00 000
0000D0000000D0000D000000
00000000000 D000000000d
00000000 D000D0000D0000O00
000000000000 000000000
0000D0000D000D0000D0O00DO0
00000000000 D0000000000
000000000000 000000DO0d

gbooopooboobooon
2. 00000 OoOoooobboboooo
gbooooboobooabog

oU _oU  apy PU 82U
VUG Ve 95— (G aye)
1
4+ ——AW|U — X°|W°lU°) =0 1
o AW = X[ jure) (1)

oV vy PV PV
1

+—— AWV =X [W°[V°) =0 2
el (Weve) (2)

sl U+ L imegvi=o @

0000z, y=000000(CO0ODOODOO
00000),U,V=2y000000000
000 (m/s), U°, Ve =2,y00000 (m/s),
h=0000 (m),y=0000000000
00 (m), f=000000000 (rad/s), v
— 00000000 (m¥fs), g=00000
m/s?), W =000000000 (m/s), We
— 000000 (m/s), 000 M\ A =000
gboooboboobooboooaoo
gobooocobobooobooboon

- 00 oo

oooogooo
0 oC 0 oC oC oC
— (D, = ~(p =)= _yv=—=
3x< 8m>+3y< y8y> U(“)x Vay
-KC+Q"=0 (4)

D00D0C=000CcoD000000D0Oo
00004 (g/m?), Dy, Dy, =2z,y00000
0 (m?/s), K=0000 (1/s) 000 Q% =
D000 CODOOO (g/(m?s) 0000
D00000000D0D000000

oC oC

=q"C* (5)
000000000n,, n,=00000000
00000000 2,y00,¢"=000000
0000000 (m?/s)(00), 000 CEk=0
00000 CODODO (g/m3) (0000000

0000000)0000

3.000000 0000000 (1)-3)00
000000000000000000000
0000®0000000000000000
CcoDOO0 (4)00000000000000
000000000000000000000
000000000000000000000

oood
N,

Maximize Z B.qtCk (6)
r=1

subject to

() 0000000000000 CODOOOOO
EC+GCl =D (7)
(i) DOODDODO CcODOOOOOOOOOOOO
C’ <h°TC (8)
(iii) J00DO0O0O0 CODOOOOODOOMO
CLISCLSCLu (9)
(ivy 0D0OO0ODDO

C,C",C’ >0 (10)

000000000000 Graduate School of Agricultural Science, Kyoto University
goobooboooboboooobboooobooooboooobooo



Yogo River

Amano River

Seri River
Inugami River
Uso River

Echi River
Daido River

Iemune River
Yasu River

*— Moriyama River

(i3]

@ Monitoring point (MP)
N

0 5 10 km A

—~ Juzenji River

Azuma River
Sagami River "

U1 Ooooooooooboooooboooooooon
oooooo

Seta River

000O0ON,=00000000,B,=000
00000000 r(m),¢-=0000 000

000 (m?/s), C=CO000000000,

Cl=000000 CcoODOO Cl(g/m3) 00
00000000, E,G=0000,b=20
ooooo, cH, ¢l =pooo coboa
oooooo ctlockoooooooooo
(g/m3); h° =000000000 (h+n) 00O

00000000 (m);C°=0000000 C

oooooooooo,gob ec=000o0

CODOO0O00000000000 Co%(g/m?)

goboobboooboooobooboobo
gboogbuogbuogbogobuoooboooobg
gboooboooboooboooboooboobo
gooooboobobobooobobobobo
gbooobooobooooboboooboonobo
gbooobooboobbooboooboo
4. 000 0OO0O0OO0OO0OO0OO0OO0O0bOOobO0Odg

goboooobogoo 2o suboooooogon

260 00000000000000000 20
00000000000 (0 1)0000000
0000000000 (1988)Y 0060000

00000000000000 (1)-(3)0000

000000000000 (020000000
0000 (MP)OOOOOD 800 (0 1)00

000 (4o0000ooooooMPOO COD

gbooboooboblebbOOooObOOOoDO0

0000D0000000000CC%=1(g/m?)0
Clu=50(g/m3)000000000000000

oooboogocoboooooo3gnoooo

Water velocity
(m/s)

0.060 = |

0.045
0.030

0.015

0.000 -

02 D0OO00OO

COD concentration
(mg/L)

>4.0 g

3.0

0.0 B W

03 O0booooooooobooobobbooooboon
coboooo

oooMPOOOODOODOTODODUODO
0000 CODOOO 50g/m> 000000

5. 0000 0OOoOOOO0O0oOoOobDbOOooon
Ooooooopoocobooooooooon
OoooobopooooOoooboooooocecob
googobooobooobooboobooobo
ugboooboooboooboooboooognog

oooooodo

OO00Q 1) Chapra, S.C., Wicke, H.D. and Heidtke,
T.M. (1983): Effectiveness of treatment to meet phos-
phorus objectives in the Great Lakes, Journal WPCF,
55(1), pp.81-91. 2) Martinez, A., Rodriguez, C. and
Viazquez-Méndez, M.E. (2000): A control problem aris-
ing in the process of waste water purification, Journal of
Computational and Applied Mathematics, 114, pp.67-
79. 3)Kawachi, T. and Koontanakulvong, S. (1983):
Numerical investigation of two-dimensional backwater
by the finite element method, Irrigation Engineering
and Rural Planning, 3, pp.32-51. 4) 0000 (1988):
goodoboooooboboooooboboooooood
gooobobooooboboooobobo-obobboo
ooo-00b0b0bOobOo s0b000npp.49-63.



