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ESTIMATION FOR RELIABILITY OF WATER RESOURCES
SYSTEMS BASED ON THE PROBABILISTIC
MATRIX METHOD

By Shuichi Ixkesucui, Toshiharu Kojri and Akifumi TAKEMURA

Synopsis

Recently, it becomes seriours problem to keep the balance in water resources systems
between water supply and demand to prevent for shortness of water. There are several
approaches, such as the construction of dam reservoirs, the reduction of water use, the reuse
of wastewater, and the conjugative use between groundwater and surface water, However, it is
difficult to estimate the reliability of water resources sysiem with necessary accuracy because of
uncertainty in water quantity and quality. So, in this paper we try to evaluate the water
resources system by using the three criteria, such as reliability, resiliency and vulnerability.
Also we propose the probabilistic calculation method to deal with the uncertain input data
obeied by one-order markov chain in time and space.
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Wk, BEFHAOKBRLAVICHT A5 EHBEOKBEL NVORMEMHR- MY v 7 213, Blu=t)Y
v 2 ATHEZONE, DONWT, FO¥fr~v ) v 72222 —ELT, Hik=rY vy X R R, #
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Fig.1 Example of water quantity matrix Q-,.
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LHHSDKBR LAV ICHT BE RS DKE LRV DOREAER Y v 2 2 QC,

QCO = [aii] ................................................................................................... (28)
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QCo-a=[C.’-',- ................................................................................................ (29)
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TR DKER LN, ﬂ%kéh%&,cmvbu/az&mgvbyjaxQMéﬁmf,&Mﬁﬁn
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Fig.2 Applied water resources system

consisting of 2-parallel reservoirs
and 4-series water demands.
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Fig.3 Conditional probability matrix between inflows into reservoirs
A and B (in spatial correlation).
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Fig.5 Joint probability matrix between storage levels of dam reservoirs
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Fig.6 Time sequence of confluence discharge probability, in dam
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[ 1.00000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 T
0.36000 0.64000 0.0 0.0 0.0 0.0 0.0 0.0 8.0
0.21000 0.30000 0.49000 0.0 0.0 0.0 0.0 .0 0.0
0.94006 0.18000 0.77000 0.0 0.0 0.0 0.0 8.0 0.0
C) — | c©.01000 6.04000 0.95000 0.0 0.0 0.0 8.0 0.0 0.0
1-10 0.9 0.01000 0.99000 0.0 0.0 0.0 8.0 0.0 0.0
0.0 0.0 1.00000 6.0 .0 0.0 8.0 0.0 .0
0.9 0.0 1.00000 0.0 0.0 0.0 8.0 0.0 0.0
. 8.0 6.0 1.00000 0.0 0.0 0.0 0.0 0.0 0.0 i
" 1.00000 8.0 0.0 0.8 0.0 6.0 0.0 0.0 0.0 )
8.87200 9.12800 0.0 .0 0.0 0.0 0.0 0.0 0.0
0.798300 0.15800 0.04900 0.0 0.0 0.0 5.0 0.0 8.0
0.38800 0.48600 0.07700 0.04900 0.0 0.0 0.0 0.0 .0
(Q%_qz = 0.16800 0.25800 0.48700 0.07700 0.0 0.0 0.0 2.0 0.0
0.03600 0.15400 0.27400 0.53600 0.0 0.9 0.0 0.0 8.0
0.00700 £.03400 0.16700 0.30200 0.49000 0.0 .80 0.0 8.0
0.0 0.00800 0.03700 0.18500 0.28000 0.49000 0.0 0.0 8.1
| 0.0 0.0 0.00900 0.04100 0.18000 0.28000 0.49000 0.0 0.0 J
C 1.00000 0.0 0.0 0.0 0.0 0.0 8.0 0.0 0.0 7
0.48800 0.51200 0.0 6.0 0.0 0.0 0.0 8.0 0.0
0.31900 0.33800°0.34300 0.0 0.0 2.0 0.0 6.0 0.0
0.10600 0.25700 0.29400 0.34300 0.0 0.0 8.0 6.0 0.0
C) = | 0.03600 0.09600 0.23100 ©.28400 0.34300 0.0 0.0 .0 9.0
=13 0.00600 0.03400 0.08200 0.23100 0.29400 0.34300 0.0 0.0 0.0
9.00100 0.00600 0.03300 0.09200 0.23100 0.29400 0.34300 0.0 £.0
0.0 0.00100 0.00600 0.03300 0.05200 0.23100 0.29400 0.34300 0.0
0.0 0.0 0.00100 0.00600 ©.03300 0.09200 0.23100 0.29400 0.34300 |

Fig.8 Water quantity matrix Q,_, in some refference points.
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Values of Indices
Values of Indices

Gn‘.7l \"'1-00
Seasont4, Dam Type:2,3

Values of Indices

Time Step ( x SDays )
Fig.9 Time sequence of reliability, resiliency and vulnerability at
refference points 2, 6 and 10 (water demand @%=7).
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Fig.10 Time sequence of reliability, resiliency and vulnerability at
refference points 4, 8 and 12 (water demand Q%=4).
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