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Abstract

This study aims at the development of a technique for the optimal water allocation by
applying Dynamic Programming Model for the effective usage and rational allocation of water
resources, in case of which limited water resopurces in river basin should be used in several
stages,

In analytical procedure the possible allocable area was firstly zoned into the four areas:
Pohang area(C\), Yeungcheon area(C;), Gyeungsan area (C;), Daegu area(C,), which are
located between the Yeungcheon dam and the confiuence of the lower Kumho river and the
main course of the Nakdong river.

Secondly, a return function was determined on the basis of the correlation between the GRP
in each area and the amount of water used to it.

A DP Model, finally, was applied to the allocation of the water resources acc ording to both
their usage and the areas.

As a result, the fact has been found that when all-ocating by the area, C, could be possibly
supplied only with the water resources available from the Yeungchon dam, and the maximum
units supplied to C, should be 240 units (1 unit=10"m* per day), beyond which we ought to
develop an alternative water resources. Also, the return from the allocation by the usage
exceeded the one from it by the area. At the same time it was more profitable to limit the
water supply to C. intc 217 units.

In the allocation by the area 240 units and 80 units, if only the water resources available
from the Yeungcheon dam used, and 360 units and 89 units if the Doil dam used additionally,
could be supplied to C; and the lower region respectively.

In the allocation by the usage 103 units for industrial water with 33 units for both dome-
stic and commercial water and 183 units, if only the water resources available from the Yeu-
ngcheon dam used, and 103 units with 33 units and 304 units, if the Doil dam taken into
consideration additionally, could be supplied to C, and the lower region respectively.

Therefore, much more water could be allocated to the region of lower Kumho river if the

method of water allocation by the usage.

* ARG LROUE K8 LY
AR EYIIAR EATEA

163



164 MmEKCEBEE

2

& Hges G el A BER —EH

REF 3 BFEE HHE

g

R
(3
S
i
g

o gEmy] EES HEA Byt # (Dynamic Programming) =9 -$ At & TWoES #

sEslm=b sted o BAye) i

Sl e A BES TIEMEE x)idE floE e r(sﬂﬂ: T BEL R
C BLmE (Cy) -
Ext B FEAEEAY HEEEGEEE H: A&E
Fl FEG SR Eoste] DP 2§ @FAZoH, o ‘E.E'% [ 51
HRde] BoY B 240un|tsv’1unit:103

28w (C) - i (C)
Ml 5] STy (ERREAE
EhHlGs Bk
9 HKE

kol TRESHhE 2 Llke] | &58e] =

REKER

KERE (Cel

HRE
41 HEE E5Sm, oF 7
R, )

Fell A CyHE
YA E A ﬂ)ﬂﬂiﬁﬁ%%ii e

AEEE oF & "a‘ + dgx, AENzE Ese

=] 8] Fjgo] tuEEe oY ¢ FERc "“’] v}E}‘*ﬂP EAd ATHKEFEZS 217units 7} 3]

Ctpime] HRE #RA7 & o] #lker 2ve A
bR EESE oAl W
FEosgdz A B dAdE BEE S

o9, FigFE ERST
33units 2 FHE 1, Tt
A FE K= 103units, 33units & Fl5E 2

SHE SEEES ARY #in 9 EEKE mEo
2 Qsld 2% BAFEY L5 BAE 29T =
A FBRYel T 4B KEREES) 1 FIEY ¥
BE mAely] S5t RiEhHE de SEEE
TR wEke] vIES Esk=Ea gt
BiEL HiEY sWEEs AL —EMWe R WA
ELP), FREEIENNLE), Bat#ii(DP) Sl
dEd o E FiTEik ﬂﬂﬂ KEFA 292 HEHR
el gl A, FLEL HEES @l & BEatd
o] okF HFhsta, —ﬁﬁafﬂ BREFEL R 2 EF7%
=8 AEER WA Y

webd HEd —Ed EiFel ¥

o

s ol7e] B E

e (EHE A%, oddd ESHRe] Fevtze
el o] W9 FRE HAE B u‘JwEr o 5l 7}A B

el 2E B 2+ ddod —mies B
Aol A BUE

[{yE+ED 2 &
A Ao},
kg Lfﬂiiﬁm | AR —.3:
BhEEt Bl RAGTEIE
ook BREtEl S FEE Ry
A ¢ow M =} & 5
Peol ot HER WMEXES BEHor e

& H b

Aoz

I, —meﬂjmdl 304units 2
fitsstm 24 ZEEil Tt % g2 2%

0_ ol— ﬁ'L‘ o]c/:dp}‘

iR K a(%"goi C, fhimel] 240units, THiiiEe] 80units &
28 C, HiEe] 360units, TR 80units 2 A= 9l
B osklary ATHAEFRORE CoES] T# - AEMAKE 103units,

el 184units & FAlmE gl

oo EHWS EMT A CHEY T
o= get setA HglE 2
+ o8 e,
el =t

it Bl EL 2 ¢ Richard Bellman®9% 3 RAND
WEERT S Wi g 98 #B{asda BEAgeA F
2 REESEA A o] EAS gk

:k%filﬁf*}iﬁ" Gl sl A= EiFel 23 AT

1 et o FmR oY 2 el BAEA ¥ oo F
Buras7’°ﬂ fkated KEFMHA dA44 DP9 WA
o] 33 #/49F Butcher® % 93 DP9 HHLH
Aot wrEe wdEel MEsyw. Kaplan 2
Haimes® = Fkigige] RasE #EES #3 DP
g BAFEste] o ¢ Heidari @ Chow!® & XKE&ER
A 26 9] £E{EE 9% DDDP(Discrete Differential
Dynamic Programming) 2.5 & BE#Es v} olvb, =8
Larson!»10 2l Kecker®1 = jkig{EA 46 o [RE]
£ % DPY & EAEE S BAest 54 SIDP
(State Increment Dynamic Programming) =& [
sishish, 2.9 o DP w24 Feliy DP(Chance
Constrained Dynamic Programming) == o] #iEF
gigy DP = (Stochastic Dynamic Model) 5o] {5g

|

o ok, o]sh o] DP.4 HAFE T £ o
2l 7tz JpEs] 2l Eo| IKFE Fe RMIRES Bk ahiEs,

BB S, WOFRAE BT T 5
. ST gle

@ $elbekel slolA e KRR RiEitel o
@ o DP2a¢ [ 2ol A RARE - BB

AAA B



o sled BRI S RELEE Y s
diA AV Bt ERS FAsn de 4

Te}4 A HEd Ae DP 2l K3 28
Y BRES
c}.

ne #
ol =k,

3
FELT &

VF

o

B3 DP 29 Bt o BE T o

3

el
4
=

2. EEAE 5 fg (kb=

—Riyel FUREE WAVEFAEGE MEE 29-1d vt
fowbsr el EELG TES WE C, Cu-Cn ol Jifh

=
€ F sl AR Quuits LT W, A
A AT A v
H

ml-10n

ER G B
A x:i(i=1,2,-N)& C(i=1,2, N
’.’/3‘5}% 52 K (units)e| m

9 g CiEe) SRS - o
o, G ML:’EOH KEr xiunits & B4
<ga(Ta) e & F M‘D’r.

o WAl

7l
el B

&

(x), golxs), -
n+av poE

220, 71,2, N

El= ;i units(i=1,2, -, ]

Lyl PR Cyohbfae] widted = o}
B | vbebd = sl
g = Max[ g (a) e 2.3)
0<x1<q
029<Q

o] ikl A fi(@)E Ak ® e ziunitss} o] =)
4 filgE TEE
o2 Bigdl Cottzlgel] o dhed BUkHiEh G & EEY

%9 g% @ORF 2l (@7 BAF HES 2

=33 %24

FI8E i 2 9% 19859 6H 165

o zy=q—x,0ll I},
frigy =Max{g,(xp) Ffi(g—x2)] woeeeeeens (2-4)
0 x,<gq
0<qg=<@Q
BAR BHE T Ml el HEE AR
A i2.5 Rk He BB HFE (Recursive equation)
& A ==
faigy =Max[gi(a:) + i (q—x) Joeseeeneen (2-5)
0<x;<q
05¢Q i--1,2,-+ N
=, 7 EGCE fdEel SRR file), filg) e fule)
& ek b mli=12, N)S E:
AAvetE (g—x) & IZEE 5N T = 2 A KA
(g—zxH7F 7oA glezr x84

Fries ShES el e Afhes o
hrige 2 Hof %Eﬁﬁi%U%

steba) FELGMU] BROIFMES BOENE 1
3,--N. FfE A& Eodsln WHACKEEHY ‘17]‘5

e PRy B LpikiE
i 2 8N R Lol o
i’Mufioﬂ W W tiEE

3. EESEE o

3.1 FamEel &4

el REE M oiEREZE gt A
) RSP (EREDAE (N T ER Y A e
A RGET E{ER R ;IH”’-E* FeiEsk ol ot

e BRSOk Al ey i
FHIETT AERR - THEAKe Tl WHEIL RE iR
h 2 &) EENT iRl A Fokst o o = il e
Ko TR - LIERK, BRILIBRES BERK -
o R RDK, AR BEROE K - TR
LERIR R RS = 6}:4 ZF il A B Fi
BhrmE golA = ¥
Feshig (E *Zn*él <£<

ROEE A ST A A M

)3t 1§JﬁiLkii )J'}Q¥ Hikd

m»l

3 P IR
%w%ﬁi
FE-4 o 29-30d el

R

'52%5’ Bt 5 7rIJ B
o= o] il %JEE/J FI) 2%
¥ 9 RRED FlahBE BESE ST HHviH
Zelol @AY R g

5:’4




166 VB SCE L

x-1 B R4 ED oldl Fl@llive TR ERMEES Y, i
B 11079 BB EERES 22 BRSY s 1 MG &
# T 1975 7[1”976:1977 | 1978 / toro | 1gsp o) HR LIRS 73% WRE 2Rl b
I i !
| | | | [ HWEe 1Rl e, =3 g5 BEo A% #Ey
- 29.84 49,74 58. 78j 68.80130.57.146.52 -3 fﬂ?‘ Rbo2uRiel 3o dpEe LERK B dRii
1 j ; i .
6 37{ 8.24] 10.83 12.93| 15.63 24.50 ] 73 BF 1 REECE riEdel #mgglic
T it [ 36,22 5778 59,61 81.73146.20171. 20 £-3 WEHIES AlRHK
J ! I t .
s x| sse 557 6.19; 770 6.49 4.69 1 % | oo m
| T J 0.59 0.43 0.43 0.67 1.03 1.45 .
i | 1.88( 2.05 2.31 2.33 2.35 2.93 o S0 9=15.8440.332+0. 012
e ‘ ‘, : ' 5 i ¥=3.1740.1z
it I 8. 33} 8.—951 8.93} 10.70, 9.87 9.07 i 1 y=—37.7740. 33z
g | B | 526 505 5.62 5.80 595 4.50 K ki y=2.75--0. 31z
i % ! ‘ .
TH | 4.96 7.41 8.6l 8.52 12.09 8.41 ]
LE | 244 413 310 3.67 5.69 7.35 R4 RPALS PGS
| e 66,1659 17.33 17.99 23.76 20.26 o W | 7 i | Ao @
3. 24\ 3.51 3.62] 3.76 3. 54 3.82 _— T % | y=20.13+0.0032+0. 011"
15. 9o? 43.31) 57.2 r 52.68 64.77 67.93 | iE | y=2.46+0.5152
6. 86, 61.15) 76.06) 88.52 61.38, 86.53 B | y-3.0850.066z
| i
1116. 00 00107 97¢136 88144. 96159 69158.28 ok Uil | T %K | y=—0.83+0. 150z
o kS| y=1.32440.2972
C B ¥ | ¥y=2.094+0.021x
B L% | 3=0.63340.481x
== B e ] L
"2 KRR ke iE | y=2.2643.272
Bz 10°m*/ [ :
e e ‘ | & | y=2.35+0.008z
i m( 1975 , 1976 | 1977) 1978 | 1979 ' 1980 KOES|IOK | y=1417+ 1 4l
i — : : Pk s | y=26.4240.222
g | T3 | 8170 46, 80, 60. 80‘ 64.20100.00103.50  —— —
; ftré | 10. 60 9.80; 18. oo 18.00 35.00) 32.40 ]
W g a2 30/ 56 60 78. .80/ 82. 20135, 00135. 90 /
40.20 £0.20 44, 40 48.70) 48.70' 45.70 /
7. 30 8400 9. 20; 10.40 12.20° 13.00 0
i i V)’} —
L 70 230 3.60 3.80 4.00 4.50 T
1. zo\ 50. 90‘ 57. zo' 62.90 64.90 66.20 >
— — - 2 Y
- 143, 20 148. 20156. 20 167. 80157. 80157.80
- 11.50/ 13.30, 14.60, 16.50 19.40 20.70 4
0.20 0.400 0.50, 0.60 0.60 1.60 e
RO g i154.80i161.90i171.30174. 90177. 80 180. 10
S| B 14200142, 00155. 10157, 30 162, 40 162. 40 i
~ [ | 2
T | 20.90] 24.20] 26.60] 30,00, 35.20. 37.60 { /WHWW
A (178, 60194, 30224, 50 242, 40 286. 10 303. 50 % P e =
) : | LERAR axome
S 360. 50 29.70483.70503. 50
| # [341.50360. 50404. 20.420. 70483. 70503. 5 e ST ———




{124 /
N
o 2
N Iy B
] , .
20k K—= - 3 | /
5
—0 S
|
|
i -

a%-3 RR EHAHEA #HE FIR

3.2 EJE"J?"‘E]E%"I HH

An, wE FES Yl A BEROWAET kS

HOUE, k) Hqué, s, KREES G, G, C
C.ql 4 gD st o ] EoHE e ?-]
é‘% Z+2b xy, 24, x5, x4 units o} FNIFEERKE M2
pragels] = g
ﬂ &b EE oIt AE
gk tRTERIAR, KRR 2 %7}: TEERK - i
Fik, "R EERK - THE - ERERIK, R
SRl BEERK - TTERDK - kY E)ﬁ*ii 53k Bl
GEtm A28 Flige] ElrEE Y EE T T Ta,
oz Lans Lt Taz Las, Tqn, Tagy Tag & FUIGEERARE M
2 jhEEls e B

T ALK

“{” h‘h

HTES TR

HEE Oi] =

Aclllal o) A 8] A

(i 9] 103m3/h’51
r;gs}oq 440, 000m/ F1 & 0~440

units 7} %] 735} ;ﬁ(jl;% Ji},g] ]‘1“1 ‘;’%ft‘?ﬂi’-, E

md g Loz el DP wy M SERA S G

£S5 A K uw;}i 27

~ 1‘::11.'1£320 units 7} ¥

A dheE A% FRKERES BESE
IZ; ;<449 units 7} o},

Al e BE EBRgd A kds gEg &

31 440 units 7hx AAIKES S DPede] EHIA

=) ea = 4.
sreivh, &, i

IBI8% Hi2 U 1985%F 6H 167

7)

AL

£

R, MERH SRS H1 R CrilEd  sE
Azl K(2-Dol A gt o] G},

Fi1ERET FRE

F1{0)=Max[g;(0)] 1
flu\ Max[gl(l)] : ........................ (3.1
fl {440) —Max‘_g1<44o>]

o] Eriell A @ units(440 units)-‘%{ H S AR TR
0 units o] 4 440 units 73 LA 7] WA HH5ES W
CiibEas FEE 5% xunits 2p o1l Y Fig file) &
FEEA R E

o 2B CoilEa) A= K 2-4)9 sbe} b
£+ fT8HA B8] o) Eriell 4 & o 4] Q units {440 units)
] PR AR EFE RS 0 units o] 4 440 uniis 7

A o W CoEe g
QP o=l 9 Fix f2(g) & MtEste] FRiEshAl sl e

B2 Ry FTAARE

f2(0) =Max[g,(z) +£,{0—2)]
F2(0) =Max{g.(z2)+/1(0)] ‘
f2(1) =Max[g,(x;) +/1(1—x2) ] <‘

Fo(1) =Max/&: O +f1 \D 1
ng(l) -f£1(0) -

o

T, units

(32

f2(440) =Max[ g, (z,) +ff(44o ~23)]
re: (0) + f1(440)
g (D) + j (439)
fz<44o>:Ma\ :

: 3(44o>+f1<0)
5 HmAA A
#(2:-5) %
LA A Cy, Cp sl SLE o &
olal & ik filg), f4\92":=._‘ Fsre GF
ol o} o] B HinAslw
AR FHEEC] Zws HimdkE e o) Fhis
2 friretel oo Computer o FHITRE-L

Flow chart ¢+ zrr},

EEY

t\Recursl\re equation) g}

9

xy, &, units 3}

A, RN CEEG slel A= i Lnoﬂ T E
EiERReL 2l B k)i MiRel  BLE - T -

P S IR P
T3 - A:pEfAReL 3
11 B 38l A 4

Fiokel 318 RS, BRIsBiEe)
Q3@ ERE, RERbRel BB
@ R Bodhs A HRE
DP mdlo] @A,

wtebA] SRR MR Fiodl A ok rhkstA v 2
U-49 Flow chart 31 o] Computer & FfiHs i
78



168 BRI EIE
1R HILER
fu(O) = Max[gu(())] _‘
fu() = Max{gn] |
fu: (440) :Ma:x[gu(440)1
92 B FHEERE

J1200) = Max{g.(z) +f1u(0—212)] 7
f12(0) =Max[ £:,(0) +f1.(0)] .
J12(1) = Max{gi(zi)+fu(l—z15)]

flz(l) =Max

£12(0) +fu<1)‘i !

|

ng(l) Fme/_‘ v -(3-4)

: : |
fl;(440> :Méx[glz<$12) +f11<440“‘x‘2/ j
1

fr2(440) = Max[

{ START ]

§

rglz(()) -+ f11(440)]
L8’12(440) +fu 0 ! =

READ RETURN FUNCTIONS
G{Xy ), Ga(Xp)ereee LGn{Xn).

T

.

PR AR

fi3(0) = Max[gu(zw) +fi(0—z4)]
fi3(0) = Max[ge(0)+£..(0)]

fu() = Max[gy(ze) +fi(1—z0)]

‘gu(o) +fv(1>,
fis(1) = Max: J

Lgu(l) +fu 0

F440) ~Mix{gu(ew) + - 2]
g4'3<0) + f42k440>—\
20 (440) + £ (0) 1
N8 FHELERA A WHEAERRESY gt W& &
j@ﬁﬂﬁ*m Z11, Lis, Lzt Lz Tzs, L1, Tyg, Tag, Lyt Laz, Lo
o 2w fiu(@, fr2l@), fu (@), (@), faa (@), fr (@),
ool @, Fos (@), F0(q), f12(@), fia (@) & EHE T

fu <440) =Max

3.3 HEQ E®
MG BRSS9 flEEEE Computer o] AM
AlA EHZ AT BR E-59 2ol EgHYH.

R-5. =S SES5

|

/ ! CALCULATE THE FIRST
|
| Xl’ Fl'(q)

STAGE

CALCULATE THE RECURSIVE
X Fila)

EQUATION

{ YES

SORT
Xi. Fyilq)

i=1,2.3, reeeeerry, VN

WRITE
Xi, Filq)

1=1,2,3, -oreeene +N.

a2l-4 Flow Chart

]”ﬁ B oE B 5 wmk*'mi&
s %

1oam«‘Ml o | @ | o | = t 1073 |

215 |40 135| 5 | 15 ‘ 20 ' 218. 68

[ A I N T

300 (40| 220 5 | 15 | 20 | 546.78I4

] 5//] I

320 ‘]40 2401 5 | 15 | 20 | 644.98

I A 5 B

400 {40 320, 5 | 15 | 20 |1117.78

ff/fijif‘f | [ wpa

440 40} 360 5 | 15 | 20 | 1402.18

o374 iR uke] W AKKRE 320 units & DP 2
Wl BFRAA o B4R BEE CHEY z,3 240
unts, C,#tEs x,= Sunits, C,#iEY =z, & 15
units, C, #1558 z, & 20units 2 EHsgeo (2¥
-5), °IuHV| Ao 2k 644.98 %107 o] = gich.

s mAAY ARKERS HEG TRAKEFREMER
440 units B #{kA A 2w C, #EY z,-& 360 units,
C &Y z:+ 5units, C,#1ES z, & 15units, C,
HiEE 2] z, = 20 units & E4S ¢ o= (¥ -6), o]
o] BEAFIAY 1402.18x107 Y] Hou. 3, mEHR
BERAE ¢ Fae] 2¥-2d] el ulel zbo]
CoEAN A EFEMAE a Flidel i« A g



FEAES e Flarche 44 B

= Hl@eEde

o7l W #eoll CoHER EHSEC] Hingd ¥ fihEel

AEe ERESEY #74 g8 BgFn ysh 29
A Co#iES FkE 140 units, 160 units, 180 units,

200 units, 250 units 8 27 FAAHEHES HIEA ?I !
A EH e EREgE & SR FH-63 2ol vebyly
of efzte] Cy#iEEY HKE HiIEMe] #4817 %5
240units L) Lo 2 Y Be aJigaks] ATRKEE
sako 2= Hukkse] TR EE EHYE BE ok
& vk Y

H@il w854 Y8 Maiids AAA 749
H#gfle TGS & 4R £-73 2ol Eosg o
AJNH S B HKEFED e 2e C hiiY zun, 212 = 103

units, 33 units, C,#1%8 xu, T2 x5 = 5units, 4

\J

units, 5nnits, C,MES x4, Zyo Xy = 18 units, 7
CiHIEY x4, Ty L3 = 21 units, 72
units, 4units 8 £ 4 EoEgos (28-7), ¢ =9
B AAI RS 1647.88% 107 0 & vJEly
T GAHRE S BES TRREERS e ik
e FRSE 3 @8 C Mkad x, 0 & 103 units,
33 units, C, {18 za1, x2s, T25 = 5units, 4 units, 5

units.

units, 8 units,

Cs MR 8] x5, T3g X35 = 18 units,
units. C, K

7 units, 8
B8 zy, Ty X = 21 units, 192 units, 4
units & 72t G5 (29-8)8 3 FAlo fad 2183,
03~ 107 8o s giet.

=3 G #lES] F/KE 140 units, 160 units, 180
units, 200 units, 250 units & 2z FKEEES S0

18% 25k 19854 64 169

odFu, HgME B5RE 49 AlEdAds THEAE
{Fare] 217 units AT Y sl Gy HAE BRHA

wol o, F, WHAKEFERS 217 units 7px] =
C 158 FIKS MEAZE Hol flige] 2ehe
S 452 vk
b) FEAAZL 160 units Q) 7 %
MEcE R oW R 5 Rk
E—— , W
108 m* s M ‘ Ty | T ‘ 10781
80 40 } 5 115 | 20 | —20.94
I v ] ‘ vl AR
160 40 1 5 | 95 | 20 | 5.46
] [72N VRN T B [} A
| ; ‘ ! s
280 40 } 5 215 | 20 | 45.06 i&H
c) MR 180 units 1 7 5
AEkR R & R 5 BAAE
, ‘ o
1 m3 | M | T2 ‘ 3 [ x, 107

‘:1," e
AFmA RligEs 252 L R E-89l o] U AT jH /J\E%A ] 7 AF ut\ -
B}t 10* m? } ! 1074
9L WAKREEE ML B0 o 14- o | o004
P Rlash EVIE R E H debde fE [ [
ool E ¢ FlEE HErstd BRiE o 4y 120 ~7.74,
el HWkBE BT W fiiEch 24 JebdE = { : 1" "o [ J " ‘] ) 7“:?’;”"’“
| ¥
R6 MUK BRG] RWH TR 240 7 40 ] 5 !175 | 20 1 31.86 i
a/ (ﬁil}:fﬁﬂ(/]- 140 umts° 75;»?‘ . nﬁ{:i )=ﬁﬁ7k7]‘ 220un1ts oIl
aRkE R @ B 5 WkAe . AR R B 4 11‘&%‘)\‘?*}31
— [ S e \ ; : R
10% m3 J M oz, Zs | X 1079 | 1[)3 m?*, M ] Zs i Z3 I x, J 1078
; i L RS SR S B -
80 40 ., 5 15 20 - —20.94 8 | 40 | 5 | 15 i 20 \—20.94‘
I /" { 1 I I o P by ] gk
18 40 | 5 115 , 20 12. 06 100 | 40 | 5 35 20 | -l4 34
I 1" 1" [ i w I Il [ o ‘ i E i l 1 l [ t sk )1
: : : : + : i +
300 : 40 ° 5 235 ! 20 5L, 66 el 220 } 40 ‘ 5 1153 20 I 526»




170 BBk 2EEiE

) WEAKY 250 units Q1 7 %

R K 7 # i % | mxRE
i | T T " E
10° m* | M | z | s | z, | 1078
80 0 | 5 S - —20.94 } i =
I 1 ! " i I \ 7 ‘ +
190 40 | 5 L1 J 20 1 15.36 | & H
x£-7 H®@Y FE%
Tk E| 7 i Al 5 Rl
; ‘ — , 1% 2
10* m* ‘ M ] Ty ' X Xt l T2z ] Loy \ Z31 l T3z Z33 l Ty Zyz Tys ] 1074
215 | 40 } w2 | 3| 1 1l 1] 13| 3| 4 287
i i |
720 A S O S
300 | 40 103; 33 5 4 5 J 18 1 8 | 21 | 12 | 50 |1556.76 sk Jil
I 7 S A A S O A A A I' Py [
520 | 40 | 103[ 33| 5| 4] 5 ( 18 | 7| 8, 20 | 72| 4 |1647.88
(I I A A A R
00 | 40 1057 33 3 4] 18 l 70 8 21 | 12 | 146|1934.86
N I A A A A A O O AN O A I
440 | 40 | 103 33 | 5 | 4 | 5,18, 7 | 8 | 2 192 | 4 |2183.03

a) WEAKOT 140 units o) 7 -

THAR | 3 b A 5 | mARE
‘ : " &
10% m? “ M , Iz T2z y Tz I3y I I3z l T3 i L T2 [ Zas - 1074
80 ‘ O T T U N T B BT ~ 3| 4 55.47
I 250 N T T A A N S Y B I
w0 | 40| 3| 3| 3|13 RS IEERCERY L 154.48 PRI
P u) R R I I] j J
180 |40 | 3 3| 3| | 4 sl 13, 3| 4| sea
| | i i | |
e I ST N T O N O R .I ! O
o S AR N 514.09 .
R Y I A R I o
300 |40, 3| 3, 3| 14| 4 ,2:3 131 3 4| 607
b) EMEA K7 160 units q] 7 $-
RLEY I 7 i ¥ % | BxA
| | I ) | - 1 =
10® m® M ] T x ‘ T3 31 1 32 X33 X ‘ Lys 1 ZLys l 1074
80 40;3|1J113]1%1\13}3 4| 55.47 |
I A j
0o |40 | 33 31138 44 15 1 4 154. 48 K
I f
60 |40 | 3| 3 3|14 47|13 3 4

297.37 |




HEI8% E 25 19854 67 171

THAR | # i Al & | mAFE |
‘ — # %
10° m? ‘ M i oy ‘ Zos ‘ Xz ; Z31 ‘ Tz ]' ZLag T4 ! ez Las ! 1079 }
I R I B R Irffl I f P
250 03 3 3 1 i 4 161 15 i‘ 3 4 514.09 N
| |
I w o f 0 ) I I ‘ I j I I 1 oo
280 40 | 3 30 3 14 l 4 213) 13 | 3 4| 640.72
c) VA AKZF 180 units <l 7 &
AT | # i il 5 COEKFE
e S — : 2 - 1 =
10* m? \ M ! L31 o2 ‘ L3 Z31 X3z L3y T i Ly2 Lz | 1074 !
g0 |40 3| 1l 1 13l 1 1(13J3 4 5547 |
! 2NN N T Y S A S A N S Y Y AN S I
100 490 | 3 31 3 13| 4! 1 \ 15 ] 11 4 154. 48 ANl
f N R R A I
140 | 40 303 3 14 4183 | 13 30 4 248.32 |
I A A P e
220 |40 30 3| 3 1| 4 | 5] 3 4 165.0¢ | .
O T T A O I A A I A I
260 | 40 | 3 f 3 03 14| 4 |173| 13 3| 4 542.62 |
d) THAAKIE 200 units 1 73§
TR | % & Al Z | BmxAE |
‘ : ‘ ‘ 1 i - A
10® m? ' M Loy | Log ’ T3 j Z31 r Z32 Z33 ‘ Ty | Ty ! Zy3 ‘ 107 '
8o 40| 3 1| 11 1|1 [1] 3] 4 55.47 |
I 0 N T N R R U A B B R } [ ! ‘
wo |40 3 3| 3 13 4| 4 151 4 154.48 1 i Il
N I
120 40 | 3 3| 3 14, 4|3 |18] 3! 4. 199.27]
I 2NN I e il
200 40 3| 3, 3 14| 4 13| 13| 3 ‘ 4 395.47 | n
I " I'f‘f [ I ! oo
240 40 1 3 3| 3| 14 4 |18 | 13| 3 4 | 49357 -
e) HEA K7 220 units g] 3%
RAE | b b e % C BAHE
) ‘, . i i &
100 m? M | Tn “ Loz | Xz ‘ Z31 Tz T3 J a1 a2 Zya | 107}
80 90t 3] 1) 1|13 1] 1]13] 3 o ‘ 55.47 |
I N A A [
90 40 | 3 3 3|18 4| 4|13 3 4 | 145.12 B
J | J I J I J Fyd J
100 40 | 3 | 3 3 13 4 4 15 11 l 4 154.48




172 HEBUKBEE

SRR | £ i A 5 | mrFE |
‘ , o I
10° me M ! T2y a2 ; L2y ‘ T3 L3z ‘ L33 ; Tyy l Lz Zi3 ’ 10791
Pl f»fjf’flfjf[f for T
180 - 40 3., 3. 3 Mi 4 | %‘ 13 30 4 3%421 +
; ‘ @ ‘ 1 i !
P H I f ! I | ‘ I e I ‘ oA
220 4 | 3 3 3| 14| 4|13 13| 3 4 4445 |
£ WZEMAAKF 250 units Q1 7§
AKE | 7 & % i B f
‘ ‘ ‘ : ‘ o
10° m? l M a1 | Xpz | Tz ‘ X3 T3z | X Ty1 ZLy2 | Ty 1074 1
g0 40| 3 1] 1| 13 ] 11 }13| 3| 4! 5547
N T
140 40 | 3| 3 3‘ 14 | 4| 53 | 13 3! 4 2482 +
f 20 N A A A YA Y A Y O A I @A
190 401 3| 3| 3 14| 4 1001 |15 | 3| 4 366.94 |
P
=
H
E JA:"L,

40X 100

1-5. #ER] THE7E O8-7. H&R EHE

3

nl’u

r | Bl
P 3
| S Lo,
Lo o T
B 2l
s 2lnin
13 . EE
. izl | éup
. ! ‘r ! | S
ST [ 304 % 1070 290K 10%4 257 £ 107 Ao
N z
—| & f——— i
| - !
- | / ;
/

sz |

I2-6. EHYS ERY wER EETE ogl-8. EHAWE BT BRY TEIE



2200
o huEl PES WO A
e AR S Pl F2
1800F
= 1500F ST
= % i
= 1069

600

S18% 29t 19854 6 173

4. ¥

3

L fpkRl R4 CoEERD S AXKE B
glo! EoE B 240 units(l unit=10°m%/ {743 & %
Jiet e WRKERERN & fh#Fe] WEESH 2 Bk
of 4 fﬁiﬁ’vo{]t— skl uke]l ATROKEE &S
Jgetn e REKEES Mgl 2 ¢ & iy
%?K el el A BBz Bad e Rl
B e Flizeeh wol vebdd o 5 2

3. ARGlE B¢ BaEe 49 Plad A HKE
o] 217 units AT #l &= C, iLm“*’] FRE BAA
Jitel 2o &, WRAKEFREEY
Cllee] AAREHIRA 7 = o] Flke] ave A&
o = gl

EAR 217 units 7} 3] =
Q

4 ComEe BAE HIRI g mENE &S
oo skl kY FTRAEERS 2 CoAEEe] 240

units, FihiEe] 80 units & Flos o, #Jd E

oo e HEEY 5E ComBLd] 360 units, T
el 80 units 2 B4 = ¢l o}

5 CHulwe] RkE #IEs < 2o R oy
o ARk FAKEERe R CoHlEe I¥ER

LiERK (2 = 77 103 units, 33 units 2 F
T HiEd 184 units B EE4HE Y. EHEA S
HIERRK (xy) =
TRl 340

Kz},
5 a
ERE 558 CoHEY TERK(),

£ 4 103 units, 33 units &

Bl 7 ol oF,

6) =elA HAEMNE flgstm a4
!

CICER O S

filors] o
units &
ZEWIL Tt

¢+ e AT S v

1) Bellman, R. and R. Kalaba; Dynamic Progra-
mming and Modern Control Theory Academic
Press, p.57~72, 1965.

2) Hastings, N.A.T.; Dynamic Pogramming(with
management application;, Crane, Russak &

1973.

3) Hiller and Lieberman; Introduction to Operation

Company, p.59~381,

Research Holden-day Inc. p.248~279, 1974.
4) Bellman, R.; Dynamic Programming, Princeton
1957.
5) Bell man, R.; Adaptive Control Process,

University Press,

Prin-
ceton University Press 1961.

6) Bell man, R. and S. Dreyfus; Applied Dynamic



174 BBk BEE

)

8)

9)

10)

10

12)

Programming, Princeton University Press. 1962.
Buras, N.; Dynamic Programming in Water
Resources Development, Advance in Hydrosci-
ence. Vol.5, p.367~409, 1974.

Butcher, W.S., Y.Y., Haimes and W.A. Hall;
Dynamic Programming for the Optimal Seque-
neing of Water Supply Project, Water Resources
Research Vol.5, No.§, December 1969.
Haimes, Y.Y.; Hierachical Analysis of Water
Research System Modeling and Optimization
of Large-Scale System, McGRAW-Hill Co. p.
34~48.

Heidari, M., V.T. Chow, P.V. Kokotovic and
D.D. Meredith; Discrete Differential

Programming Approcach to Water Resources

Dynamic

Systems Optimization; Water resources research
Vol.7, No.2, April 1971.

Larson, R.E.; State Increment Dynamic Progr-
NewYork 1968.
American Elsevier, New York 1967.

amming, American Elsevier,

Larson, R.E.; Computational Aspect of Dynamic

13

14)

15)

16)

17)

18)

19)

Programming, 1967. IEEE Int. Con. Rec. Part
3, March 1967.

Larson, R.E.; A Suvery of Dynamic Pragram-
ming Computational Procedures, IEEE Trans.
AC-12, No.6, 767~774.

Keckler, W.G.; Optimizétion about a Single
Trajectory by Means of Dynamic Programming,
Presented at SIAM 2nd, Int. Computing method
in Optimization Problems, Sam, Remo, Italy,
September 1968.

Larson, R.E. and W.G. Keckler;
of Dynamic Programming to the Control of

Automatic Vol.5,

Application

‘Water Resources Systems,
p.15~26. Pergaman Press, 1969.

TEERSE - IR BRVETEIES K FRGMS R
o) EiEL, WEUKEBSIE, 145 5255, 1981
EERE; KERME © FAKEHEA 299 &gk,
BHERE B4 2x & BRRSC 1982
Bl fTBCER s T - ARY ERMEAE %
& EENE, 1980.

KERH T B IR EELRMEUKIGER, 1980,

1A



