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BMThe purpose of the water resources system main pipe series
connection is to strengthen the stable water supply, and improve
the water resources scheduling and source backup capacity,

BMbut how to analyze the main pipe series connection that has been
built or planned, the problems to be solved include:

1. How to systematically analyze the water supply capacity of the
water resource system main pipe series project?

2. How to quantify the impact of water resource system main pipe
series connection on dispatching and backup capacity?

3. Climate change has greatly increased the intensity and frequency
of extreme events, resulting in a high degree of uncertainty in
rainfall, reservoir water storage, river flow, and water supply.

4. How should uncertain water resources be allocated to improve
the stability of water supply?



Methodology
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Minimize Z = )}, Zt(ﬁDEF(t))2+(ﬁSUR (t))?
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a. Incorporating the temporal function into
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are functions of time.
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b. Connection of water resources systems
(K& IR R # B ER R 5T ) reservoir

== Inflow

== Outflow

==p Pipeline flow

* Pipelines connection in “Pearl
chain” plan
* Network optimization problem
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* Pipelines make reservoirs have Reservoir 1 Reservoir 2 Total
connection to other reservoirs

* Hydrograph can be superposed
in respect of time.
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c. Water resouces network optimization on frequency domain

CERMEIIFERBMNIERXERRBET KERERIRAELREL)

 Time-series data lacking a Fourier series:
describable coordinate system F(D) = ag + Z a COS(_) N z Sm(_)
n=1 " n=1 n
- N7
* Orthogonal trait of Fourier
series
* Fourier series is suitable for i time
time data project to orthogonal nflow | Reservoir outflow
\_ coordinate system. )
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 Both hydrology and water

: FL o _FL nmt
usage are periodic. FlowCapacity;; = a?ij + Ln=1 0njCOS ——
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* Use Fourier coefficients to depict the objective and
constraints in optimization model.
* The simulate outflow will have similar oscillation
of the water demand.
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. A network flow model for the

series connection of main pipes
in water resources system

. Fourier Spectrum Analysis of
Hydrological Time Series Data

. Spectrum Optimum Analysis of
Trunks in Water Resources
System

. Case study: data collection and
analysis of pipeline connection
in water resources system



d. Optimization using network simplex method
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The network simplex method is applied simplex\

method 1n network flow problem.

Determine the optimal flow network solution |(@) Optimalspanning tree 1

(spanning tree) in network optimization.

The result will exhibit variation over time in
time domain and over frequencies in frequency -

domain
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Case study

Agricultural policy can adjust the agricultural water
demand.

In “Tsengwen-Nanhua Interconnection Pipeline
Project” as known as “Pearl chain” plan in Southern
region water resources system,

, @aiming to transmit

the surplus water and alleviate the regional water
shortage.
With the existing Nanhua-Gaoping Interconnection
Pipeline, the interconnection system can integrate
the water allocation system of mainly Tainan and
Kaohsiung and enhance the water supply backup
system in the Southern area.
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Results and discussion
(1) Scenario with one existing pipeline between Nanhua Reservoir and Gaoping River Weir
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Results and discussion
(2) Scenario with two existing pipelines connecting reservoirs
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Results and discussion

Agricultural policy, and connectivity of water resources systems

Time and frequency optimization models both can simulate the water
outflow from reservoirs to oscillate in response to water demand. But only
frequency optimization can ensures that the water storage maintains an
appropriate level after a period.

Though not applied in our study, network simplex method in the frequency
perspective can identify the primary frequency components of the
interconnected flow, and thus much reasonable to filter the noise which
could result from climate extreme events.
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Questions and comments?

Mmchu@ntu.edu.tw
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