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This study aims at the checking the reliability of existing reservoir for water supply. First
of all, the mathematical modelling is explained to describe stochastic characters of inflow-series in
a season of scarce of water by a discrete Markov chain.

Next, consideration is carried to reduce the probabilistic distribution of reserved water through
a random walk theory and Wald's fundamental identity expanded for a Markov chain in sequential
analysis.

Then, those theories are applied to actual reservoir basins. And, the availability of this app-
roach is clarified in means of a positive or a negative binomial distribution by which the probability
distribution of inflow data can usually be approximated.

Finally, it can numerically be shown that the effects of some parameters, which are classified
to the distribution parameters of inflow-series and the control parameters of reservoir operation,

to the probability of water-shortage or the expected water reserved in dam.
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Table 2 A(f), s (8), p2(8), d(t]X,) and D(t) for a positive or a negative binomial distribution.



BEHBTRERFEER F31% (1979 373

SERLBTEBENRDHMN, KRN ERINZEXE
T, BEOHRIEHNL S 5LE2T, KA TELT
%o

Eyd(t] X,) - exp(teS,) 1= E;[d(te| X,) Jexp {(K—u)to)
COEUDKEREL, K R Y, L TkEW (Thbb
BUHEOB KBRS X—M ROl 5 _EKEK
% THNTHBRE IV BERLRDRTTHS.
Ihb E, E, #—#1L T Table 2 &5,

c) ty HBWE x, DHEE

FERIE, 1) =1 2HTHESRTHIH, hy
SEROMELT Table 2 1573, hibVEEH X
R, EXEEOTHYHTIE, 2=X" 1b i=
log xy € 4 2 BLRB,

d) BREOEHHERLEKER

B ETRDONAFHGKE 4 b BKICE 2 HERP,

%ﬁkd,ﬁmEOﬁ#ﬁﬁ‘%ﬁﬂﬁﬂ]ﬁ,ﬂﬁﬁ‘

Bb, 2¥DLk ERE xRS,
Vi=Pg sy i—Pg_yis1, (F=1,2, -, K—M—1])
Vo=Pg_y, Vgem=1—PF }

2-7)

DS HEKREECERELROER V, ¢, Zhix BEKE

BHRTRTERVERIIZITHENSL, BAERIBHL

TH <,

CHOLAHERELT, EREBETNE IR, M=
E(X), TibbEERRE L TETENE LWEET
BB, LidoT, CORSHKEMES (V) 0RR
HMPHrFLieh, FABBBR 1BOFHERBICLS
b, ThAEKEBBORECEERSIEALEL S
TENEHIRS,

COEE, ETOEEND, %=D ) =E[d{#X,)]
1% =Eo[d (8| X,) 1/%5*=1 %185, chbxk (2
6) KfRATBHL, P, 2 0/0 OFRERLAED, Z0F
EFTRERRDDREVG, LrL, FOBTY, &k
OERICH3 5 L'Hopital DEHIZL T, 7ok xif,
E QIS AT DU T

: a iz
iﬂ?%%%ﬁ%%%%%

EVOL5LT, BEBEBLNTES,
3. ERBAOBAHA

ST, LAOEEY, EBEORAL~EHET 5B
BaDTRELOABEHHE, BLIUKBERRIIORE
BRI AT 4~ 2 DI RBOERER (LB
KER) ~ORBOREERFICOWTHERS,

3.1 FABRRRFAORBMETFNLL
1) #HERABLESHN

a) WHEGKR
MEBEHLEBET L, DE—EHBELUTOERSITE
Wi END, WhYIREHRESOHET S, L
Ax %, £ T, LBCheIEHENRS ELTHBL
THH T Eiclie, Ak, BEERNOBEBAEE
%, 0.5m%/s By THRE LA O EBERTEEE L,
b) BT
TR 1 O RBHEE I LHE e H CHBERROE

L

o8l
o
[+
07 P
o o
06 o
(]
o5 |-
0 {(m¥s?)
. 12
o0 1
*
. 19
° 0
b 9
1 1 l 1 L L
1 2 3 4 5 6

j tday)

Fig. 3 Auto-correlation coefficient and variance of
mean discharge m successive j-day intervals for
Nagase dam basin.

fix) (a)
LA B/%‘l B B B
X (m¥s)
P, (b)

L 4

0 1 2 3 i

Fig. 4 Transformation of an observed probability de-
nsity distribution to a discrete probability dist-
ribution.



374

i1, UREARFILERTIEMBERC L > TELT
%, Fig. 3 R@H LKW TR -/ B F HIMEC
W35 KEF ATIRO S o L BETHBEFRE 0 TH 2,
ki, tOBREOCHMTIE, BUHMERITS
11E, MEOHEI/NILRBEAND S, —FH, kil
OFIABENDHE T2 &, PEEBIRFABTE, THA~
OFHCWAMENTE, HBENEHHI Ll KELR
WHTHLEND D, 7, KERTIHREEIIE V-
LR EBERR EZZENTEL S,
TR, —IBOERELT, RBORXHE (mM/s
BAT) R ERNEE (n') THoT, BEMTER

Bulletin of Nagoya Institute of Technology Vol. 31 (1979)

(2 BBREFSTOERBRBOTAOES
EHEOCEAT A LEINIHBEORREE S ML,
ERERTE AL, BAHEBET, Fig. 40k 5
-3¢ A i

Tihbhb, MEABONREREME /13, ThihRiE
ELCERY DL B2 OfiEhD BTHHZ LR
T, &, =01k ABET B/2 KEOFBROM
ExREL T\ 5,

DX, BEABOFTE m, S ol LI EOFS
m, L o?, DEFESXDOLERD T, BTHEBEARKI
Ehbinl,
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Table 3 Objective river basins for calculation.
EFFECTIVE
BASIN RESERVOIR
NAME OF DAM RIVER AREA CAPACITY
NAGASE DAME MONONOBE RIVER | 295.2km? 45.3x10°m?
YANASE DAM YOSHINO RIVER 170.7 29.6
KIYAGAWA DAM KIYAGAWA RIVER 84,1 21.1
AIMATA DAM TONE RIVER 1160.8 20.0
Table 4 (a) Characters as a continuous distributon of inflow-series to dam.
(b) Characters as a discrete distribution of inflow-series to dam.
(a)
UNIT BASE MEAN ST. DEV. CORR.
NAME OF DAM INTERVAL | FLOW COEFF.
J A m o o]
NAGASE DAM 2days 3.0m%/s 8.08m?’/s 3.28m%/s 0.725
YANASE DAM 3 1.0 3.10 1.97 0.546
KIYAGAWA DAM 4 0.0 2.32 1.78 0.349
AIMATA DAM 6 0.5 2.10 0.93 0.496
(b)
AVAILABLE DISCRETE DISCRETE DIST. PARAMETERS DISCRETE
. UNIT FLOW MEAN ST. DEV. TYPE RESERVOIR
NAME OF DAM B (m3/s) mg 93 korr a CAPACITY K
3.0 1.69 1.10 p 6 0.283 87
NAGASE DAM 4.0 1.27 0.82 p 3 0.423 66
5.0 1.02 0.66 p 0.508 52
1.0 2.10 1.97 n 2 0.508 114
YANASE DAM 2.0 1.05 0.98 p 14 0.075 57
3.0 0.70 0.66 P 2 " 0.350 38
1.0 2.23 1.78 6 0.362 61
KIYAGAWA DAM 2.0 1.16 0.89 P 4 0.290 31
AIMATA DAM 1.0 1.60 0.91 p 3 0.532 3?
NOTE p:positive binomial, n:negative binomial distribution
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Fig. 7 Relation of auto-correlation coefficient p to
probability of water-shortage V, and expected
reserved water E (V).
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Fig. 8 Relation of demanded release M to probability
of water-shortage V, and expected reserved
water E(V).
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