KB AKEHRKHEHMER K375 B2 TF6. 4
Annuals, Disas. Prev. Res. Inst., Kyoto Univ., No. 37 B-2, 1994 315

I HEKEFHOKERERRICE T 57 — LwBIBTF

B

i

WM Fk - EL B2

¢

GAME-THEORETIC ANALYSIS OF THE EFFECTS OF INTEGRATED
ENVIRONMENTAL REGULATION WITH WASTEWATER REUSE

By Norio OKADA and Haruhiko W ATANABE

Synopsis

Reuse of wastewater contributes to the decrease in both amounts of water with-
drawal from a body of water and wastewater discharges back to it. If integrated en-
vironmental management with reuse of wastewater is effectively introduced, the pur-
pose of environmental conservation is also achieved. This paper deals with a cost
allocation problem such that the environmental agency concerned intends to achieve a
higher standard of water quality and drives water users and sewage manager to col-
laborate by making wastewater reuse and/or its improving treatment level. The prob-
lem is formulated as a multi-agent management problem by use of cooperative three
person game theory. Neccessary conditions to be held for the wastewater reuse system
are discussed through mathematical model analyses.
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Table 1. Notations and symbols

item symbol contents
parameters d water demand of water user(in development area) (d = dy + d)

dy water demand of "class H” of water user
dy, water demand of "class L"” of water user
d, water demand of residual area
g0 water quality of withdrawal
'3 present water quality of discharges from sewage system
[ future standard of water quality at downstream

qu water quality before used by "class H”
qL water quality before used by "class L
wy water quality added after used by "class H"”
wy, water quality added after used by "class L"

s quality of total wastewater into sewage system when coalition T held

T quality of wastewater to be discharged from water user to sewage system
when coalition T held

ar water quality of wastewater from residual area,

Q amount of river flow before withdrawal

zT amount of reused water-where coalition 7" held( optimum is z7 )

yT future water quality of discharges from sewage system when coalition T
held

functions fw cost of waterworks( function of water demand)

Pw fee of waterworks(function of water demand)

Ps fee of sewage system(function of water demand)

a0 cost of internal transporting water to "class L” in water user’s area(
function of z7)

g2 cost of transporting water from sewage to "class L"(function of T)

fa cost of treating wastewater at sewage or on-site reuse plant(function of

amount of wastewater treated, quality of wastewater before treatment,
and that of wastewater after treatment)

NB:water quality means density, costs are unified into annual or lumped-sum costs.
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Table 2. Costs accruing to player I from coalition T, C;{(T)

Main player W player U player §
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