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Abstrsct

Owing to the precipitous terrain and soft soil in Taiwan, a heavy
rainfall not only causes high river flow but also induces severe debris
flow. The high turbidity accompanied by debris flow can significantly
reduce the treatment capacity of water treatment plant, and the decreasing
capacity caused a unique water supply problem in Taiwan, water shortage

during flood season.

To investigate the water shortage issue caused by flood, this study
applies Monte Carlo simulation method as a framework to evaluate the
shortage risk of Shihmen reservoir water supply system under high
turbidity condition. Within the framework, four models including a
rainfall synthesis model, a rainfall-runoff model, a turbidity prediction
model and a water supply model were integrated. The rainfall synthesis
model applied the Latin Hypercube Sampling (LHS) method since LHS
can represent original statistical population with much lesser samples
than basic random sampling. Tow turbidity prediction model has been
investigated in this study, an artificial neural network (ANN) model and a
unit characteristic hydrograph model. The unit characteristic hydrograph
model represents the relationship among reservoir inflow, outflow and

reservoir turbidity based on the concept modified from traditional unit



hydrograph. The model has fewer coefficients to be determined with
more interpretable simulation results. By comparing the simulation
results of the two turbidity prediction models, the unit characteristic
model demonstrated more robust performances than the ANN one. Hence,
the unit characteristic hydrograph model is selected as the turbidity

simulation model used in the Monte Carlo risk analysis.

The proposed model was applied to investigate the water shortage
of Shihmen Reservoir water supply system during flood, and the results
revealed that the shortage risk was about 57% without any shortage
tolerance, while the shortage risk decreased to 34% with the tolerance
increasing to 5%. The simulation results not only provided a valuable
information of water supply management on Shihmen Reservoir area but
also demonstrate that the proposed risk analysis framework is applicable

to other reservoirs that have similar high turbidity problem.



# 3

BHHE R AL RN ASG Y PDmedg oSk {REHAES
AREAEY I FERREERFA T ERRATHE LV M2 B
BELEEFLFraed FAXFZER KFUrFLZ AR S8
FABRPAIAR AR P RKE AT AF I ARRE TRETRE AN
RRFRFFETAFFLEIP I PP R KPR weRE A i
FRHM "IN CRPFRIPFIFLLL RAX (G oD

b

~
N~

|~

LFREEAY KRR R B S E b
Slg ARy BRARAA N EOERE A RS EA AR ER
FEFAES CEEOFEILL AT P GBI e A a i 2 )
fEA- o P P A RE CESEEELE MEBE L AT AEL

A@%ﬁf&v”&%?%iriﬁﬁ%?ﬁy’@ﬁ
.-E;- JIfJ\FF#\QB;”a—ﬂ %ﬁ?f%/;-’lji‘iqﬁtiirai
go vk ] S Gwater ALERBIIR chd iR % o SR A AT AT EDip

ERUE S Sk S S Ll A i
RS BRHARA > F 5 Pt L A Rl AL

glf',[#‘j_,,—bi'rﬁln\_%_:f@}\ﬁ,‘éﬁ?‘ﬁ’(;ﬁﬁi#?;‘\rﬁgauf\;ﬁj/{ [e]

P



B = E E D it e e e b et et e e e beareareereeneeneens 1
(I O e Y 1
(R T N 2

FIR TR 4

F 2R B IZZ IR st 7
A F A FTE R AL I TER L i, 7

R o 13
3.3 35 B TEIBIHETS st 15
R 19
cH RIS 22
N e 23

D A 0 N 25



AL FE T T B I oo 26

A2 HEFAFTEE 5 AL A2 e 40
B2 HE Z T ot 40
8.2.2 %% F ARG 2K 35 e 50
423 B KRB FALA BERBIT s 53

4.3 T PR BEBE A AT A T o 55

44 FF-REBHRIERIHZEZ e, 57
AA1 H 4B FERUZ e 57
442 % B H 8 MFESUE s 66
4.4.3 554 SR H B TR R, 69

45 F PR BB B B E KB FE s 71
4.6 TP KB BB A Z EKR AT oo 72

TR 74
3 S 75
54 2 R s 76
Y N T % S 79



	The Risk Analysis of Reservoir Water Supply under High Turbidity-
	Case Study of the Shihmen Reservoir

