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B8R —/NE BETHE MES BEANNKAES AIIHRE
FERENTRAERE KBERECUHEZEAGRAZLEER BEZHAE
N REZEIIHN BEEHSD BERAB KEFREFTE S BE
BAKETEREE THEABSKEZHMEER  FBEEHE KEXR
= HABEFAFELEZENRE - FEXHBETHREERE EAKT
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AfKEERREZERL B—2BEKkE TEEREZAK
BE- AHGBK BHHEEE HRRERK ZFEAK AHEKE=
ERNRAKEREGEN EESER  FEHHAMKEKAFERHRTE
NEAKEREEEREOT

21 AMKEXKERHEESHER

AFIKEKEFEAHSEE ARG KEERECE (BEKEEKHA
ETATSEREEE AL KER E2EESFREE) @ RERN
+EEIANT=ZERB BEKFEEKEZS REREA T —SE5EKE
HEER1726 CMS (IIHX/B) EXBRELt+ILE #HKER
15769 CMS - EE A+ __FAnRBEREE RiKkE - #1585 10,298
CMS EXEREATAFE ##HE/104I8CMS- KB ZEEETTE
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moa e D HRK|GRIKR 73 o &3k (BPIKH

83 10759 717 1072.83 74 11985 511 1619.43
32 8165 704 1429.40 73 10054 517 | 1170.73
81 15070 677 | 1479.82 72 10738 516 | 1412.46
80 95156 677 | 1464.41 71 10321 524 | 162212
79 13698 675 1396.60 70 13532 519 | 1479.13
78 11453 658 | 1482.21 69 8050 499 | 1868.98
77 9426 584 | 1643.02 68 12319 485 | 2069.75
76 11695 534 | 1388.18 67 10119 420 | 1908.96

75 13474 520 | 1428.50
ERNE: aFiKkEEER (RES3 £)
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FIPKE PEHXER2E TABSBAANE REKERKEERET
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BAE A AHNENSERERENE AEEERAECHESR
2 RELR SHERY- - MAFESHERMEEZKR/ UEEE
WEREAREKRE RAGHRBEKEFRHRMENS ER (- REX
) R—HNENEREER LAY EERBENRRERER

31 $BRRAFTHEIEZR

% B {2 % 773 (multiple objective decision making, MODM) 2% &
% B % (multiple criteria decision making, MCDM) 52 —» FE#EH]
BLEEE 4 B RS E1 S 8 4 1 % (multiple attribute decision making, MADM)
HSHERE  SBERE sEFECTE IREANERFIRTK
HEEREELEFHEREL2E . 2N - TS BERERSZEHEHET
REEBEFRPRCERA  AREEZRFLUKREIFSE (noninferior
solution) 2 REZER - AALEFEKEHFZEEEREEER T #H#
BEAE BREEZHEREIZECZTE AHERRASEERERE
FHEZHERFHEHEERRE  XBEHEERBRHGRENT -

SHERRAEREHE—RAUZERERZERT A » 1944 & Von
Neumann and Morgenstern 2 H & 22/ "R EE R & (prisoner’s dilemma) , -
L %8 B E 5 (game theory) iE B Z2 R R & » 1951 &£ Koopmans | @ &
EELZBEAEZHERKETHERECERE - B - Kuhn and Tuker — A
7= TJE#8 ¥ # €] (non-linear programming) ; FigtH "M E&Z & (vector
optimal) ; » W F HIEHSBEFEBHEHF - 1955 & Char nes and Cooper 1£
Tt HEEEERE TEEA (management models and industerial
applications of linear programming) , £ H % E HEERE L B LR ZKE
£ 0 0 i dn 4 5 B B 81 & (goal programming) - 1963 4 Zedeh H#H
Kuhn-Tucker #2 -LI#E & sk 2 » 1965 4 Zedeh £ Fuzzy sets Z8 & -
12 £ 5R3 EEAE L BIE & 515k % (South Carolina) £17 -
COFRSERAHZRER ) tOERKY ERZAREBLUERRE
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§5 - 1973 ££ Cohon and Marks #f e— R X = HREABE Ak EEEE F
1974 % Haimes and Hall 52 2 i surrogate worth tradeoff method-SWT »
1977 % Haimes #§ 0t 5 B R AR RK E IS B[R - 1977 4€ Major £ 7%
H 1% 7k ¥ 77 #4 Bl (Multiobjective Water Resource Planning) , —# it %
SEEREIs T EEEARE R & - 1980 4 Cohon % A F|H c— REIX
ZHEEXEERBECHE 1982 EYu BEHFHESHEECHE 1985
% Yu 5 "% ¥ B 2 5% (Multiple-Criteria Decision Making) , — &4 /T # %
SE®REHFE 1987 £ Yu £ ESHE]» 1990 4£ Haimes ZEB LS EE S
HESHEHEE 1990 £00% EESEESIEGESEEAT, EYu
|2 "E1g4 5 (Habitual Domain) , BT & 1992 FEFERZ
ERHEBAEENSERII BT 1992 4 Loucks and Thiessen F[FH e— [B
AREREAERELEGEEAEHLEHRERAZERE (FXHAANA K
ERECESEHRT ETAMAKEAEFECEXEEWR) - BS5 - BEA
MERESMRETERASRASEEREAEFRESIT MELE
REEREESERTH BEFF-

EXE REREERHEF (1990) - B E - REH (1990) - FE=
(19 £ A\ FIEZEHERE T EERKEEEERE L YRR KEES
EC fisi 25 - Thiessen and Loucks (1992) - BEEF (1993) EAUS HERSE
FEEUKEREGEEGHEES RUKEFEREARTEET BEAX

EEZEHE XM -FEE (9 BZHERFEARE—FRFtEcs
BEgl HbH - REAERBERENEBERFA -

312 #HE&H M- BRAX %
EREEL - RHE X EBWE % & Loucks and Thiessen (1992)

Mt EERE - RElXE RAMT:
ARASAREAR G EEHENY AAEREEEETRES

MERBE BREAKEBR/KZREERTRZERT HEIEE
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BREANE - AHNLHERRERYD . SEHEMBERHEIRS
WEREETRRFE KRS MW E R B e— HH zhd’;ﬁ’?é.‘%f%f?}xﬁg
EIEF MRKEHEMESR T ZHEEMRE-

ERENES MREEBECTEARRENRIFSAANEREE
& B% (optimal solution) : HE R % BIEFHEMEZ T 8 & H {145 (trade-off)
MAZEEE DRCEGEREVEZIGHEEERCHEEKE
A RERNEREEGEREE-

Thiessen and Loucks (1992) ¥ & —ELEEECEFERUTEBRHE
{3 B i 3% ¥ & 8¢ (additional satisfaction function) » ¥ ZFEH IIFEEH B Z
EEEESETHEEE HNMEERENAURRE—BEAREE
HEeEcEs - (HINWEEERFRAE L2 H)

AR AEEEEIHEHEEATEYRAREE  AXBKEAEETF
EAEEGHZEE #HATHE #HEEBREZSZ2E HUERSZH
ERFErs e REc- REFAIAEEMAAE URBNEELEEEK
ZHE-

- BEXEnERFEMEEEEEEUREEBELE -—BEZ
EE FTHNEHBEFHEMBEETANEEEZI L EMKE R
EEESERE UTERIAMUNIESBEGITE  BAEZKELR
#K-1HEHE tRHEE—HBERNITEXCEEHZAHEHEXERRE
= EREE (EHMHBHAEFFESE 1994 Cohon- 1978) -

4. AMkEAEFHEHENZEL

BFKRK R R Rk R VAR 5 F 2 R P O O R E AT
MEBRELER  AXARIREAMER  BAFTEARENAE
BEZEEEERE AR BHLS2 EMERFTHESI @EATHE
CHERME - REKXshuy EHARASEREAEREAR
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HREEGF KEEFRMATEGRARE B8R4t gaER
@ (user interface) M & MM (MAIFHIEM BEHREE) pHEHEEE
o R mMB TR RHAREARERE RN B tEH2BEA
XESHMBYERE FEHREBIACEHN - A SEAEHEEZER -
EERBURIAFAEACHAMBE -HNBERYN - BRERY HX
TREH AR UABRIKERSEEERGRGERA METFEH
REZH BERAHERT EREEGHEEAEEFCAE- - FHARERA
SIEEAEL - RUAEZRBRAEMAKEKXEESEEEREREL
ME- BEEXEEY ARTEEEBEEEEY BUHNAEE S
BAECRERNAER BUARHSEERFES EREAERE
EESREREE-

41 AEEREREHEEZERE

BB AR AR TN AR A AR EERERE
EHEMKERAZAAES ARESBISEEEEEBEZFHR
BHELGBREKS-

KEMAKEAERERENE,  TSEEEENS 5= 32E
. AR KEBAGMAAEE EOREEBRREN KT AL S
HREKAGEAR BHESARER BERE—ASGHERAEE (2
ZRAKEALEAK) ZHER BFERAPHEERAGMAEESZENA
CEB EFSEsnAKEECGE  AEAFKEASHES EER
HrErEETUAEGAREEERE (PSSR - ALRKES
(BEF BEREAKE EEFIKFAEE (GRREKAT) -

RELEHAMERAHEHERNZBAMORE AR ESEY
EERYFLZEBLTYKE PHEMR - FHAR . FHXESE B
ERBRREIARENNE ESHEAAEMYRBNIN (BRE3
B > FEB®RIER MERMSATAEIARANR  REEBERE
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K2 FEEBASEERBLHZHE

FREEy  BEEBZ | OHEKE | BFAFE
%%E@ i H MIHEE BeREE
ZEEBEZFTIEKE + - -
&ﬁﬁh@mZE$ﬁ$% - + -
GFIAFIERBCEFIgKE - — +
FEYHEE + - -
FFHKE - .+ -
EFIFRE - — +

ARXE ARETHAEER
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- REBEUEZEBECREERRAEE L

ARAUESEEAEBERKESESE BEEFES gEEEZEH
MEENEREE ARG AEEREARIUESKEREBEERK
ESESE KEFAs HEEAEERREEREE - afikTEE
REABTUESXEREBERKESESE  XEES TEEE
SHMEBEC AREE HHEAMRFUSEREFOKEEELERE
BAFEERFECERZZE ZHELASEHHANMRINERL (F2F 52
EIEEEE 3 Ei) B e

~

4.2 FfimmE R

MNFEERREFLSETANER KAIAXERKFAEERETHE
EBEEZAXARK - REEBEGTEAESHE (B8 HN=HEBZ I
RE-FHER FOKE PUXESERFLBEMACHAERE
MREEEUN ARErhLss ETME- SHEHELLAER
ZHMREEERIR100% - M EERBEshAE: REREE
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E =
=53

AET

IL!

FIAFEBFEYRERMNEERE BENMEEERe - K EHT
WMEEZE XEMNMWEERAERT - HIIWMEERR (S;(V)) 2&5
EAT

4.3

p(Vi) i EREE BRI NS EEE
1=1,23> REBHj=12,--- 6 RRTRAZESF (&) - (1)
=1 AEBEHB:- =2 RELLHKEE: =3 REAEF]

K F E

i=1 REFEEBZFYRE- j=2 RELXHBKEBZ TS
T -

J=3> REAEMAAFEBZFYHE-j=4 REFIEE-

 REFHPKE-j=6 REFHKE-
Vij: i BT j 28AKN

J

e B KB
ZECEHERBRERAR SZREGIEEANMBEE - @

ﬂ’%@Eﬁﬁm’J%u%ﬁ%&%%2°m%%3%¢%ﬁ§@%§
B EENNIREERSREEEEN RN R EESERTMEMS
RAEE - ARAWARFCERERR (TS) IEZTOT: (TSici=1-
REZFEEE - =2 RXLOHBKEE-i=3> REGMAKFEE:)

TS; = Wi x Si(F1) + Wiz X Sip(F2) + Wiz x Si3(F3) + Wig x Sis(EP)

+ Wis x S;s(WP) + Wi x Sig(RP) (2)

TSi=1 B MM E R

Fi: i BB FENE

P: EigEE- WP: ¥ k{E- RP: FH¥E
Si(F1) * i B B8 80 % 5 B 88 3 i 2 I I o GR
Sia(F2) * 1 B Y 2 3t 44 7k B B8 2 39 9 28 E 0 6 B 6 L
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Sia(F3): i BB aMKHEEF IR ER MBERS
Sis(EP) : i BIE8 78 {5 K ho e B oA B

Sis(WP): ¢ B /K EH 0w E R

Se(RP): i BB KENMHEEERE

Wi h EEHEEERBEYORECHMEEREEE
Wo' R i EEHALKRKEBEFYRECHNMAERSEER
Wa'h i BEEHAMKIEBEEEFYREZHIBERBEER
Wa' R EEEHEEZNNMEERREE
Wis' B i BEBFESKEZHNEEREIESE

Wi B i BEFEIRECHNBERREE
i=1 REZEEBE-i=2> KEQLHBAKEE-i=3 REGF
AKFEE -

44 FEIIBHER

REAX FAFREEEBNRE BEEE WIS RBES
SERESRER BUBUESIAER - SERAEESIEER
ErEs BEREUAZESEEEREANFKERER MEEHRY
EEAEEREEEET FEN-EEEREREERARIER
GEERAEEREZEM (X6 XU FERZZM RAEMKEKRE
pEeERE TRE  £AEROT:

Max (HER)
TSy = Wiy x S11(F1) + Wiz x S1a(F2) + W3 x Si3(F3)

+ Wy x S4(EP) + Wys x Sys(WP) + Wy x Sis(RP) (3)
TSy = Wy X Sy1(Fy) + Was X S2a(F) + Waz X Sa3(F5)

+ Wag X Sp4(EP) + Was X Sas(WP) + Wag X Sa6(RP) (4)
TS5 = Ws1 x S31(F1) + Way x S3p(Fy) + Wss x 523(F3)

+ Wiy X S34(EP) + Was x S35(WP) + Wig x S36(RP) ()
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Subject to ([E &I =)

MAX{Fy1n, Pt Fim} £ -t £ MIN{Fyyp,, Py, Fy,,) (6)
MAX{Fiam, Faany Faam} < F2 < MIN{Fyy,, Foy,p, Fia,) (7)
MAX{Fi3m; Fy3m, F33n} £ F3 < MIN{Fy3,, Fo3n, Fi3} (8)
MAX{EP,,,EPs,,EPy,} < EP < MIN{EP,,,, EPs,, EPy,} 9)

MAX{W Py, WPy, , WPy} < WP < MIN{WP,,,WPy,,, WPy} (10)

MAX{RPy,,RPy,,RP;,} < RP < MIN{RP,, RPs, RPs,} (11)

A6 REBEEBZRERS BENRMAX{F1 Bim: Fim} £
MIN{Fiyp, Foin, F31n} Bl ERR () ERX (1) 22 5HEE FEHEL-

Y FE< AMKkERH#EZEFHYKE (CMS) (12)

i=1

Fi>0,Wik>0,EP>0,WP>0,RP >0,Fijm >0, Fijn >0,

EPim > 0,EPin >0, WPim > 0,WPin > 0, RPim > 0, RPin > 0 (13)
i :

Fijm: i EEBH BEBEHE (m) CFYHKE

Fijn: i EBH EBETHRE (n) CFEYRE

EPim: i BE&®HE (m) ZFIE

EPin: i BEGTRE n) cFHEE

WPim: i BEZHE (m) ZFHk{E

WPin: i BESTHE (n) 2FYkE

RPim: i BEEHE (m) 2L XE

RPin: iHBETHEHE (n) 2 EHXE

Wa i HEHZREBFONENMIEEERZEE
Wo iBEHAXRAEBEYHENNMBERRCESR
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Wis o @ BRE B A MoK A MRS - 55 i B MT i o 3 o Bz 4 B

Wig t o [ RS RE (UM 3% B oR B2 i EE

Wes:i BRERAKENNEERBIMEE

We: i BERAXENMNSERBACHEE

Fi: i BERZFIIHRE

i=1 REFEEB- =2 RELLEHKEB- =3 RG]

KA E RS -

j=1 REBEEE =2 REALKKER-j=3 AREM
KFIERE -

k=1,2+:-,6

45 KEBEBERIGARMRES

RE B ANER TSR LB AR RSN R EE
X AERSHESVEEEABRAEZRNERE  KFERKAE
EEAEEEERASER EEFETARESIREAEEEESR
S EANERERREKEREAER TRASEBMKEEERESE
BZEE- -

RAGFRETHERGEEF B TRHERBESE (UE
) ETEHREBA FHALREHIARS BEBERKULES
*E A HHER EEEAERE BRESHEENEEUERAE
B-AEREESANLETPH KERRBERTHESLER RN
EEGECH NEIEZEEBIHNEERS SWEABEEMAE
KEEEAES BISEERREN . He- RAXERE REAR
{744 VISUAL BASIC B A% FS HEEAERBERL  BRAH
HeXBRER SHREYESSNBEEREE STRERAI=H
EEFBECUENRY EXNERZBHL . WERNETRENS
Eh UHES RESHRERREARMMAT  THED -
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A study on for Water Resources Distribution and Utilization in Taiwan
Shihmen Reservoir: Multiobjective Water Resources Conflict
Negotiation Approach

Hsiang-Hsi Liu and Yuh-Min Wang

Department of Cooperative Economics, National Chung-Hsing University

Department of Business Management, Dar-Der Vocational
High School

Due to unstable supply of water caused by the seasonal factors and pollution, the
reservoirs in Taiwan have played a crucial role in providing water resources for utilization.
How to allocate the water in reservoir efficiently and effectively is thus an important and
emerging issue in Taiwan. The Shihmen reservoir is one of major reservoirs that having
multiple objective functions in water utilization, for example, in hydro-electric, agriculture
and living water.

In this study, we apply the multiobjctive water resource conflict negotiation approach
developed by Louck and Thiessen (1992) to water allocation of the Shihmen reservoir. We
develop a system which dealing with conflicting negotiations on water resources utilization
in the Shihmen reservoir and link some information from decision markers to find out the
solution that can be compromised by those conflicting groups. This system is computerized
in VISUAL BASIC language. At last, some empirical simulations for different water supply

scenarios in the Shihmen reservoir area are also conducted in the paper.

Keywords: water resources, multiobjective conflict resolution, negotiation
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