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EVALUATING SOCIAL DAMAGES CAUSED BY DISASTERS
—— WITH REFERENCE TO DROUGHT

By Norio Oxapa and Hirokazu Tatano

Synopsis

It is commonly said that the major objective of disaster prevention is to reduce
social damages caused by disasters. From this viewpoint this paper examines
methods to evaluate social damages caused by disasters. Social damages caused by
disasters are often evaluated by the expected losses to society (social losses). The
social loss is defined as the decrease in social welfare measured in monetary term
from ordinary to disaster state. It is claimed that “ex ante” and “ex post” evaluation
of disaster-caused damages should be strictly distinguished. FEx ante evaluation
which is conducted in planning disaster prevention facilities requires the probability
distribution of social damages to be identified a priori. The paper demonstrates that
the social expected loss as an evaluation criterion may well reflect the characteris-
tics of the disasters but fail to evaluate the social preferences of the probability dis-
tributions of the resultant social damages.
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Table 1.

of Environmental Quality

Classification of Cost and Benefit Valuation Techniques for Assessing Effects

Valuation technique

Examples of application

Producer goods and services

Consumer goods and services

Market oriented

1. Benefit valuation using actual
market prices of productive
goods and services

(a) Changes in value of output

(b} Loss of earnings

2. Cost valusation using actual
market prices of environ-
mental protection inputs

(a) Preventive expenditures

{(b) Replacement cost

(¢) Shadow project

{d) Cost-effectiveness analysis

3. Benefit valuation using
surrogate markets
(@) Marketed goods as environ-
mental surrogates

{(b) Property value approach

(c) Other land value approach
{d) Travel cost

(e} Wage differential approach
(f)Acceptance of compensation

Survey Oriented
(hypothetical valuation)

1. Direct questioning of willingness
to pay
(a) Bidding games

2. Direct questioning of choices of
quantities
(a) Costless choice method

Loss of value of agricultural
crops caused by seepage of
toxic chemicals
Value of productive services
lost through increased illness
and death caused by air pollution

Cost of environmental safeguards
in project design

Cost of replacing structures
damaged by acid rain

Cost of restoring commercial
fresh-water fisheries damaged
by discharges

Cost of alternative means of
disposing of waste-water
from a geothermal energy
project

Cost of sewage treatment processes
as proxy for water purification
by ecosystems

Changes in commercial property

value as a result of water
pollution

Compensation for damage to crops

Cost of noise insulation; cost of
intake water treatment

Cost of additional painting of
houses damaged by air pollution

Costs of supplying alternative
sport fishing and recreational
facilities destroyed by development
project

Price paid for visits to private
parks and entertainment as
proxy for value of visits to
wilderness area

Changes in residential property
value from air pollution

Prices paid by government for land
reserved for national parks
Valuation of recreational benefits
of a public park
Estimation of willingness of workers
for improved environmental quality
Compensation for adverse health
effects, e.g., Minamata disease

Estimate of willingness to pay for
access to an urban park

Hypothetical applications to air
pollution

2.4 FRICOHEAK

LT, £#X TR, BRHABEOHETw € 20HhT, HEOHFHFME & BERMFHEOREZ AR

BEEbic, Bk FHOWEFRMEBEC S WEOTEAEETRT, OB Bkl BHRELT
HES 21TV, BANSEETFREOFERRRT 5, $4bb, BXGHEOHE Y =+ 2 OHIEED
HBHEE, FANFEELESFAOTHINE, IhSOHEFFERHEDO [HEPlan) ), [EH

_3._.



450 HABGRFERER $£3HEB-2 F4. 4 (1992

(Do), T5FMHi(See) | LSRRI A Y F 44 7 VORI - THH BENSD 5, BROHER, HEO
(3l (See) | DEPEICALBSY S5, FHEE [FHME(See) ] ¢ 2 HENE, FHEMRATREEZEEL TV
ERPWIEEFERLL, KEOREBELWKIC LT, RE3EODICEICER - FHEX n i 5tEOS
BHEEERE 7 — R 727 FTB2Ld 5, THbE, BRNFEHEBIL- TEHEDO [HE
(Plan) ] Z4TH58icid, RFREOA H =X AIcBT 2MABRARAIRTH 3, D, BERNIFHIEIC
- THBONKEOREBEICBET 3 EIERII, hbdoHmAFI>pKEE MEEPlan)] OB
BlcB LW TERD TEELBREE S,

—7, HRMFEEEEEO [HEPlan)] OBRBINEST oh3TATHS S, BRIWIFHEDCE .
LHEINIE, BKRERORBROSELMr « ML, T LORBREBESTEILILHD, -T, B
RIMFHEIC 7 - Tid, RBROEX LIOBRELHBAT A LIFEETHY, TOLDITIFERLNT
77e—FRENTHBLELD, COK, HIBEROBA, S, BiKicBId sMRoE L3 RES
TEABECZFORRSFOEE LI L LTHMHiEhE T &t s, ERTIBECFOMRIHOLEE L
i, HEOHBBEOEZORMSIEETEE SN b TREV, HEOHFHEOEILR, HK 7o
Uzl bOERICL UL > TELIREL T DERAFOEO—MEEEAICBES, TOEELE,
THbE, HISEROEA L VWHBAL SR TAREETHIELREAL Y, TOXIUBEH,S, Tl
HIFHE 2 2T 2 BRic B RS iR B L TERNIIERAENA %,

&oic, AR Tk NBK] 20 kY, bRoBEOCERY « FRHIFEMEEBEEANICGTE 7022
RO ANS HDOHEERRT S E b, TORMMEEEHEABEL THOLITT 2, BKiZH2
BEET ITEEROAT] 0RO -y BENTEY, 2ORKT [AANNKR] MEHETH %,
gr, (REOAH=Xh] SHENIERILLLTVWE WV S E#NSD 3, -7, BERIFHCBVTE,
BEKBEEORE A = XL RT3 L LI, FRERE Z HEKSEEOHBILEETRYT, &5,
BohMRE%E b & ICHBRNFEETY, BAHK S0P 22 b OFHE « REHET O LHOHEERRT
%, Bk, ETOREHESAERL, FRXTRELLHEOBMUERIET 2,

3. BEZ B M

3.1 BEOES

TITR, THE RU [HEHA] LOIBSLPEREICERT 5, BRItV TREEERFIERILL
ANRBHEELTEY, Fhitk->TEULRELEE > TW 3, £ L 72REICHE L TEADEESE
3 LT3, KBOREICK > THEASEAIEER, PELKEROEAKEDETH S LERT S
EMTEBTHA), 21T, FRXTHARNEANCE - T MWE] 2 TFERE KEKRORAKE
DEELTEET 5,

&, PHECBIT BV RT LAOREE x, PBKICBbLIREOKEEELLLD, CIT, RENE
A%EEDFQBES YRATFLOREBEFRICHEOIBROKERL L >TEE>TVEETE, TDLEE,
PEEICE T ARENEAORER Qi [ DXHRT LB TE S, RENBEAOEEKELHEE
HBI V() ZHVTEREATIE, FPHBOELKEZ V(G QU H) DkdHicBAsbh3, TC
T, y RRENBEADFHETH b, KEERFERIITANFOEREICL-T, YA T LDREHN x IZEA(L
Ltk d3 EREMEACERIER Qx| D »5 Qx| 8 (LT 3, -7, KRENBEAOKERD
CBEKERZ VY, Qx| §) Kk-THEA LGNS,

CREMBACE > TOBHE AU X, RADL S ICEER L KEBHOEAKEDEE LTEHRTE 5,
AU=V(, Q@ )=V (5, Qg | £)) rorrereerrerermemmmsrmnsssieieintietsiensesasenessiniaes 16,
HENTFEORRI, KEEXFZEIITANOKRESPZOEBOEDREEL T, KEORERELH

_.4_



(HIH - % %A : E 0TI ICBIT 5 E%K 451

Shicl, 2l BEET BB 74— F7 27— FT22 &b B, ®-T, BHRFEETR,
KEBIL & > TEUZBEAOBEORLOBEES, REEicE b 5BEERLOBBEEHSMIcTEl L
BRBELIL D, THhbL, FRNVFHELEL T, MESHEBER V() 2y 27 o0RELEBEADRED
MR LR T 2B QG | D 2EET AT ENRARTH S, BRIFHHEIC X > TTO LS KBBDRE
ELTbhE, WERELPHOMCTIIENTES, TOI LY, BHROTMEY, BXGFHERED:
HOBmH TEERIFHARM LB EERLT VS,

T, RENBARL->TOHER JURKRQ) THLZohZ bbbt LELESS, 4UR
SEHEE KERIC BT ARENBAOBEKEDZEEZR L TVWAEILEEE Y, BRI BEARTOMEELE
BEEL WV, COR®D, HSMREHELHBRILT 2HICE, JUSLEBEL, SHIEELEET S
EDBHBETH D, £IT, FRXTIR, FERFEKEHRCBY 3RBOBAOELEKEDEZOLSEHIE
% MEEE) CEHRL, HEHR oFHELHENHEREERT S, TIT, Hedn AOFHL
BA» SIS LT 0T, HEMSHERIRRNEAOKERICHAITLICL LTS,

BAEZIL JU OSBMEEL LT3, —iRicl) HBERROZ(E, 2) ZMES, 3) BEE
AHFAEETH B, LT TR, ThoOBEOERERT LLE GBI, ThoDOREOFMmOREICBIL
TEET 5,

3.2 HRERFOZE/LE

AU 2BBET 3R OERNLHER, FEOMRAME A=0V/0Y 2HVWEILTHS, FHiISOR
BRI, FiBE | BATENE B3 LItk > THEUAHAOEMBERL TV, #-T, ToHE1
/A RFIEZ | BASIME € 5 & LEMBHBORNEELERT 5, TbD5, 1/1 33H | B O
BAEHAIEETHIEEZIBIENTESL, JIT, AMWEEOQRHLT—ETHAELIKETSL, 4
U/A BREOREICL > TR oSN ABREOE QG, | H—QK | &) I ERDOE( J4U AL,
AU OEBHEBEHELEIE > TVWD, TIT, U/ BHBERBOEE JCSx | £ EFEEN B, KRS,
4CS(x | ) DEHRERT,

4CS(x | B =—AIU_ ............................... OO OO OTOTURTOTRROOR )

3.3 FMES BAES
EWHESEV( | ), BEEHCVE|E &, KAOBELTERSN S,
V(Y+EV(JC ; E), Q(xo ‘ f))=V(Y, Q(x [ E)) ................................................... (3)
VY, Qo | E)=V(Y—CV(x | £), QU | E)) wrreerererereneresrersmsmemeiiiiiinissisnines @)
BEZYCVE O i3, BEOERML QU | H—Qx | H T 3RAKOXINELLHTH D, FMES
EV(x 1) HBEOZILOKREL2BEOE/2H X 5D 2DICHENR/NOWERTH S, ZDEA,
BERTEROBE QKX | O »oXEROREQRI|E ~EEMNT 2,5, OFEtick-THS
ShZEEOT(LRBDOER LB, DY, IhODEEMBLADHEEL S, TOTEEEEL, £V
BAMIC I 0o DIEEO#MEERRL L5, K@) RURKW@ kb, #HEESOEME | CVE|E) |
i3, EHEBOBEAKELKERICBVTOHHITEIENTESL I, KEHTBOTHBEILINE
BNOSEABATWS, —F, HSMESOENE | EVG |6 | i1, KEEHOESEKELELWEEK
WA TEBICERT A EBTEREOIE, TEROFRE, O EINZERDOEHELELITVWE, 5
W E NI, SHESORSHE | EVE |5 |1, KBRX-TELZREQER | H £RIEEL, FEKO
REQU, | 5 e &Eaidic, RRNBABIIN BEOHI2RRDEHEEITVEEER D,



452 BABKHERFER $£355B-2 F4. 4 (1992

3.4 FHEOESM

PR U7 & S BEEERVThIRBC L - Th e o S A3REWBEAD THE 4U OLERBEMA]
K AZEMEABEELTVWAY, TheE [JUIL3FE), dT8bb, BEOECESFHEEDOMT
BAMAEICE SN EWEO RV, BEEOELIcES (Tl & 0BAEL LN+ 2E# L LT RS
RN RO TEREEH] 255, [FSEEH| &3, MREOZETE 615> TEL 2EER(LOR
B LM eE DR ST AME | Th B, 1, [EFREE] &3 MEROREELIE TS
RENBEADEEDELICES L EFES T & YZFMBEC X 3EF S B—HT 2L VWHIHE] TH S,
EROFMEISE bbb, HEERRCS, WEES CVRUEMES EV R, —RCFSEFEE
5435, |FERERAETOIRREV 0BT, CSKRU CV E—c BIEFFREREE S 209,
EBREAB IHEEEEAE T 3 BEBRREED 12 EFEET B & 120WP, BEES CV IF
EREHAEE T 30— BIEFREEEF S B0, MO ERT 1 v 7 TH 2P £ 3ERET
HBIEAICRY, IEFREMEETIIENRIATVLEY, SHESEV LTI, FEHEEHE.
NEFERENARE T 3 C LTI shTWEAD o T, FFEORAMLVHIELAL SR, FHES
EV 2 BEROFEEEL LTHVL A EWEI LWEERL 3,

4. T AT B9 5F M@

HEWFEETO B}, KELEEI LELANBRNTHD, 205 BANNG o THER
REMTL, WEORBEIRICT S EATNFMORNE L2, BHHFMTE, BIGHEORER
OEETEMLITbON B, £ DEE, FROFMCPERNEELEL THEOREBBELARICIELASC
L TELD, KELSIZRITANE, BACRIAHETH 5, -7, BFMFHETIAHRERZAS
AR E U CH B ORBREEHTMET 468D H 5,

ZIT, BEOF-IPER» S, ANORERRLZONHMIIBHITTE 2560550, BHRlE
KBS Lrot20, BERZOIIBANBE LT EBB VDI, ANIORERERERD 3 LHE
HIRIBA LD D, HEOREBBICHL THABARSELATVEGEALH S, ThPHLHLTIRL
BALDIEBY, BER, 0L ANOREBRRPEZOREERBNHACHHINTVRVE
BeTH->Td, BRNCHKHE LOBERELRITOIOSLENS 5, D& RHEICET 2 HENERIIME
WA, FRAXTREOFEOTSEOBEE Lic, FRX TR, MRETEXFWCOVTHRE - IASE
Bah, WEOFHREBECASIOHEAGIIAEICIK > TWVB EARKEBESEZMRE LT, SHINIFHE
OFECBELTERT 3, REOBFISHTIE [EK] 2B LT 50, BKEWHRE LUAPKIHEN
DX RHHRMSHRIT E5THA D,

4.1 ReEROFERE

B SSMask D#Efi 12, KEOHEHBAH PR ERORELELSE, HESNREELEET 2, - T,
BisSEtEORBRELE « i 2B, HAMBEEEIVIBRD S, KFPKFLL-TELZE
ZOEEHRARLHE 70V 27 POEMBICE bR -TELTACLERL, Z0Eto¥EEL &%
FHET BT EBBETH D, TIT, HAESENMAADEATHELELD L, HANTEEOEE
REHBAOELEOEICHFIT 2, E-T, K707 bOBFELER, oV rOEHE
15D KEDPKEROWEOREMRNFOLEIICH LT, RENBAAGECERLE, THLLAEE
HTORERNBEAOHFKEDOLELE LTSS LHFTE S,

LW T ORENEAOEAKEIHFDHIC L - TREREN 3, RENBACEHFSRAE, vYX7
LDIREEx DARERE ¢(x | O LT, RADLIKERS N5,

_6_



[ - £ 48 : E Ok T 5 K 453

EV(Y, Q| &) | £ =Zx: VY, Qx| E)@P(r | E) rrrevrmmeemmmrrrmiiinniiieniin, (5)

BRI, BXGTBEIORBROUNREUET 2 C LBV BETH B, REROEIR, BFEOHESEL
THBILT 2 EBEE L WEELI ONS, BB A EERORMKEL E, &L, BFEEEONR
BRI T 2BMKEE 2EBET 5 & LBEORENTITOBEKEDHNE 4,EU i, KD
LoicBxonhs,
AEU=E[V(Y, Qx| E) | EJ—ELV(Y, Qx| Eg) | Eglerereoerserrrssemmmanantineniiannnans (6

CIT, duEURERS — LOEETRRVWY, BAERANELZERHAVT BX7TeY 2o b
OFHBEEITI T LIITERV, TDH®D, JuEU RESHBBEL, REEREEET LI LHHETH B,
HReMifid, KEOREBRRORBDLKEROFREOBRBICL > T oShIEEZEZSBRBE L
EETH 5, RAFERIAEELETOEEORN 4uEU OSEBREM L85, FEEH T OEEDZE(L
4eEU OSBFHBEEE LT}, BRFEBEAAL option price EHFIATRETH 597, LT TR,
TS DIEDEEEIT S0

4.2 HFHEEERE

B G RI O BRI 21T 5 Bic i3, WRERRBEEEHVA I LHPEL, Bk 7o Y 2 7 F DEHER,
KEORERRPL KEROWEHLBENT 5, PBFHERBEL CoLd> UHERBHONRELE X
BIEETH B, TOER, BEAMNSEOERELZ L LCHEA LFMICEET A EBTX S, £, 28
y— LOFBIEETH B 05, LK BRABRMIEERTIBAaCAVLIhTV 3,

» BRREOATNHIET AHEED, FETRUAL LS BREER L KEROFESKEDEICESWTE
EENTWVWBELKD, TCTR, FIETERLAASEMESEVE | E, FBESCVE|E HEIKH
FRERBEE (JuEEV] RU 44,ECV])) DEHERT,

FMZS, MEESOHFE EEVE|E 1] RUECVE | 1 ED) BRADXS5iE5A 503,

EEV(x |5 | gj_—_zx; EV( | P | E) rereerrmrriiniiinii e )

E[CV(x |8 | {:]:; CVE | E)P(x | E) orrerernrrnmmennetnonineiiiiie i ®
BT, BRFREREE 40E[EV) RO 4EICV) BEUTOXOERTE 3,

AO;E[EV] =E[EV(x | &) | E;] —E[EV(x | E) | Epl creerrrrrmeeenne i 9

AGECV]I=ECV(x | EJ I EJ—E[CV(x | Eg) | Eg)ereerrmmereeereriminnni, ¢))

4.3 Option price

option price 3EHT HREx & I RKHEEHINELEE L TR0 L > cEBEE NS,
E[V(Y+O0P,, Q| £)) | EJ=EIV(Y, Qx| ED) | E] rroverrrrrerermmnnineniiiinn an
E[V(Y, Q(x | Eo)) 150] =E[V(Y—OP0, Q(x | ff)) IEJ .................................... (12)

OP, RV OP, RWIFN b 7o v = 7 bictd 2EERNISSINEEHEL T, T TOP, 3HR%E
BHELTI201ICMLT, OP B 7e Y2/ P EBERERELTLHCEVDEDS, T14bEL, OP,
REROTo Y22 FOBBRIE CBVT, BR7 oY= s b EHEBOMFBMAKELERT 5720
WHABREBNEHTH B, ThicH LT, OP RBBFK 7oV =7 FEHEOREE ITBWT, X4
7avzs P L TKILVWRIRREHTH 5,

4.4 FHEOESH
(1) FEEEHTOFMOESY
Foves b (RBR) O« BHETOBICE, BZ70Y 7 FBHLKBEERZENETED

__7._..



454 BB KIEIER #3355 B-2 F4. 4 (1992)

BIENTEILATFEL, REBROEALEINIEHRD 7oV =7 DI B THROGMSNBEEES
WERIE9UTO Y2l b ERIRT B LENABENTHELEEAONS, [>T, TOLIRToY=7 b
OBRBEHTHE AT HBBICRNZK 70 Y = 7 FERICE I REVBAOEEOE(LETHES 5 T & 4544
ETh b, ERNFHEOREICE VTR, KELZFISHEIITANIAEETH 505, RENBEAOCERE
TRAEBOREEE LS, FRLkE S ok > uE@EIcBI 3REVBAORER, HFPALHL
TEBEHTZIENTETH 2, LHLENS, BFUARSE S - 20FEE 52 BV, BRERSY
WEORBRMMEFEL AV B IBATELV, T, BRITIEMICH 1 - THIRRIAIC X 2 3l
EBAUERE-SSE Y — AOFHBSESEV S LHEE LV, FHlioBat2d B LTI,
HEMEO L T ATOBR~ &, [HEHREE] RO NEHREE] SEETH3, CIT, Bk
HEHEDBA & I3RS, BRMEETIR, REBREREZNEACELCRS LTEFSIT 5 EHBHEHN
LB, T, BHWHEOREICEVTR, (FEREE] 3 [Fovz7 tORBICE - TE
U3 BAZ(LORS & TESEONSH—%KT 2HH] Tby, MNEFEREE] &3 [EHROoFuY =)
Mt 2REBOEAOEEICES NEF S & 4FFHAIERIC X 2 EF U HB—HT L VWHSHHE] T
HBEEHTE S, LIFTId, option price RO HERBEIEED [FFSREE] NEFFREE]
BLTEET 5,
(2) Option price DR SEREH & NERFRIFHE
SR oL 4,:EU KU option price (OP,, OP.) DRITIZELT OBERAEL D 12,
AuEU=E[V(Y+OP,, Qx| £))-V(Y, Qx| £0)) | £l
=E[V(Y, Qi | E))— V(Y =0P,, Q| ED) I E] sereereermsonescenenissuisinnnnnns 13)
RSB VY, Qx| £)) R Y B L THERRLEKcH s, 6, XKD, HRMAZL
OFFE L option price (OP,, OP,) ORSH—HT B LMBbhb, -7, option price (OP,,
OP) RIS REFEHEET 3,

WINEFEREME I YW TEET B, ¢, OP, icBALTERL LD, 2 oDBERE, RV E, OPHROL
BETHOEESEEET 3, A1) LEBICLT, BOKE, SBORE, X d 2 HRMADE 42EU BIRK
DEIHckIh b,

A2EU=E[V(Y, Qx| £)) | EI-E[V(Y, Qx| £ | £,
=E[V(Y+OPY, Qx| ED)~V(Y+OP, Q(x | £) | £] wervvveeeerssrevsseeess 19
L,
E[V(Y+OPY Q(x | E)) | EJ=E[V(Y, QI | £D) [ E] (=1, 2)ereevereseernens 1%
R BRI Y IcBE L CIERVDBI TH B D 5, AnEU &L OPY—OP? BRI TH 3, €~ T,
OP, RIEFHREHEET 5,

RIS, OP K2 WTEELLS, BEOBIRE, PEEL L, BORE 2FEMLGAEBEE, 2 FEK
LB oligsHoB b2 F N FN A EU RV ApEU LB D, TDLE, 40EURY 4EU BE
hZhLlToksicEE 3,

AWEU=EV(Y, Qx| £))—=V(Y—0PY Q1 ED) | E] seorererersessscsesnnennine (16)

AEU=E[V(Y, Q( | Ez))—V(Y—OPCOZ, QU | E) | Ep] soreereemmmmmmnsiniiinniinnnnn, an
L,

E[V(Y-OPY, Qx| £)) | E1=E[V(Y, Qx| E) | Eo] =1, 2)ererermemrereeese (18)

IIT, OPY KU OP®32hZFNRAOE( 40EU R 4EU 12X L 7z option  price T&
B, TCT, AdoEU=doEUTHOEBEE RUE PEENTHLLLES, TOLE, OP BHiFF
MR L BIEFEEE LKL TOHRE, OPY=0P” TRIFhIFNE 51w, &5, R16) KRUR
A7) IKBWT OPY=0P® D& &, AnEU=AduEU &5 BREERIEV, T &}, OP, A—icidNE
FBREHAEE IRV EERLTVL S,

._8__



[ - 4 : E ORI B 5 H5E 455

(3) HRIAEERIEBEORSRENE C NP REE

T, WRSHILEEHISEOEIL JE[EV] KU JEICV] k20 TIRESTH A 5D, Helms' i3,
PR SOLAEEREES R RS REY « IFREBEZE SRV I LZRLTVWS, Ihid, FJRIHE
B IEOREEBRERVT—ETH L LD ORBIERIN D, FEES EV RUFHEZES CV I3
BB o BAERTH 345, —RCIIREERBR TR, EORBEERTHZ I LERHHET DI
13, RS RREAFRIBIEL T L RERBERTH 3 LENH S, LHELENS, TokH% 1 IRERE
DIGEIR, —MRICEHYRRELWELRV, K- T, HFILAEEHEELREFEROFMEEL L TR
BEOFMIcHWS fonicid, ZoFHEoESHICEE L THEBIOHEREI 8V TREDEY ML Z O
B, BERIhZ TR S0,

PIFOEEM S, Z4EY) option price 2RV TIRVWTFNOIBEDS [HEEFEEY] NEFEEEE] 2583
B EMbipoi, T LT, Fil#) option price #8813 [HSREFHE] NEFREHE] 2FHL,
KEOY 27 icxtd 2 BFIEFEFICRET 5, 351, Z{EX option price 138K Y 2 7 0Z{bicxt
TEARKOKIEEH LG A 3BETH L M0, BAKER oY = 7 + OFlIET ) B i35 b#Y)
BIGETHBLEZLILMNTES,

5. BKEXMRE LICEBIAT

5.1 SFOREH

TCTIR, KEELUTERMICEKRERY BT, BRMTETI. BANICE, BANESeY =2 b
o @5 FEMEEIRD L, BAEEOFRYFHCHRTHOREER L 5,

LITFTl’, BAfE7oY 22 b OFHERMES LT, B—ofKARFEEEOSENEMELR Y ki
5, THbb, Fig. 1IRTLII, BE BERoOlKktArdy, —EOKFED 2FhR-TVES
DETB, oMK, FAkOAZENELTED, Z0FRIE v, T, EEKEREL - r 8
BIEL - VD) IZ U TEEB S TVR ET 3,

WEANICRFHEL NFORSHHEELTBY, KEFERDG SHKEZTTVE, AR TR, K

I,: inflow

Sn: storage

reservoir

Tn: Ielease /\
/

D:

water demand

municipal water households
supply systems
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Fig. 3. Values of Objective Functions for Drought Prevention Alternatives.
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