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Abstract

m 2L
® i3

The demand for water in Taiwan has increased significantly in recent years
because of industrial growth and increasing living standards. However,
environmental concerns have postponed the further development of large water
resource projects, so the risk of shortage is increasing. Hence, resolving the tension
between ecological crisis and economic growth, while ensuring the sustainable
development of water resources is very urgent for government authorities.
Accordingly, this investigation proposes a process for evaluating water policy
systematically and quantitatively, with reference to water quantity and water
quality as they pertain to the planning and management of regional water resources.
The process includes the following steps; (1) collecting data and extracting
information; (2) establishing and simulating a dynamic system , and (3) selecting
policy evaluation indicators. System dynamics is adopted as a framework for the
simulation and analysis of water policy, because it is highly appropriate for the
analysis of water resources problems that incorporate feedback relationships and
have a long-term time horizon. Finally, the establishing of a strategic
system-dynamic model is illustrated with reference to water management in the

Kao-Ping river basin.

Keywords : water quantity, water quality, system dynamics
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The sustainable development of water resources is a goal worthy of
consideration in Taiwan. A study of alternative methods for supplying regional
water resources is important to achieving sustainable development. Accordingly,

three problems, involving an artificial lake and seawater desalination, are addressed
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herein, using the following three-step procedure. 1. Define the problem and
describe the system. 2. Develop a model of the dynamics of the system and build
confidence in the model. 3. Use the model to simulate several strategies and create
an index to represent the performance of the simulation analysis. Using this
procedure, the problems are solved according to an integrated approach that
involves system dynamics, data mining, a numerical model of the groundwater ,
and other important elements. Finally, the effectiveness of the system-dynamic
planning model is confirmed by applying it to a water resource distribution problem

in southern Taiwan.

Keywords : system dynamics, artificial lake, seawater desalination, data mining
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% 4.1-1 > %

7

e *

fli/1% BOD % (me/L)

A

PSR B (B

P B (P

B éﬁ R i iy RSP |1 S
7 L (B2 3 5 10 1000f 1500[ 2000/ 1000{ 1500 2000 0.2 0.4 0.6 0.2 0.4 0.6

90| 2.638] 2.952| 2.952| 2.638] 2.638| 2.638| 2.638| 2.638| 2.638| 2.595| 2475 2.386| 2.614| 2.59| 2.566| 2.633| 2.629| 2.625
o1 2.817) 3212\ 3212 2817 2817 2817 2817\ 2.817| 2.817| 2.78| 2.686| 2.641| 2.791| 2.765| 2.74| 2.812| 2.808| 2.803
92| 23220 2695 2.695 2322 2322 2322 2322 2322 2322 2297 2221 2.181| 2301} 2.28| 2.258| 2.319| 2.315| 2.312
93| 2.775 3.11 3010 2775 27750 277750 27750 2,775 2,775 277311 2.599| 2494 2715 2.724| 2.699| 2.77| 2.166| 2.762
94| 3359 3.615] 3.615| 3.359] 3.359) 3.359| 3.359| 3.359| 3.359 3.299| 3.18| 3.096| 3.328| 3.297| 3.267| 3.352| 3.346| 3.34
95 2.839] 3.113| 3.113] 2.839] 2.839| 2.839] 2.839| 2.839| 2.839| 2.809| 2.744| 2.692| 2.814| 2.788| 2.762| 2.834| 2.83| 2.825
96| 3.209] 3.609] 3.609| 3.209] 3.209) 3.209| 3.209| 3.209| 3.209| 3.138| 2.97| 2.897| 3.179| 3.15| 3.121] 3.203| 3.197] 3.191
97 4.776| 4.883| 4.883| 4.7716| 4776\ 47776 4776 4.T16| 4.776| 4.654| 4.434| 4324 4.7733] 4.689| 4.646| 4.766| 4.756| 4.745
98| 4.329| 4561 4561 4.329] 4329 4.329] 4329 4.329| 4.329| 4.256| 4.138| 4.094] 429 4.25| 4.211| 4.319| 4.308| 4.298
99| 3.421| 3.615] 3.615| 3.421) 3421} 3.421| 3.421| 3.421| 3.421| 3.386| 3.326| 3.287| 3.39| 3.358| 3.327| 3.414| 3.406| 3.399
100] 3.343| 3.622| 3.622| 3.343| 3.343] 3.343| 3.343| 3.343| 3.343| 3.307| 3.227| 3.176| 3.312| 3.282| 3.251| 3.336| 3.329| 3.322
101] 3.629| 3.857| 3.857] 3.629] 3.629| 3.629| 3.629| 3.629| 3.629| 3.583| 3.488| 3.445| 3.596| 3.563| 3.53| 3.622| 3.614| 3.607
102 3.832| 4.003] 4.003| 3.832| 3.832| 3.832| 3.832| 3.832| 3.832| 3.792| 3.711| 3.621| 3.797| 3.762| 3.727| 3.824| 3.816| 3.807
103| 3.849| 4.084] 4.084| 3.849] 3.849] 3.849| 3.849| 3.849| 3.849| 3.799| 3.714| 3.6066| 3.814| 3.779| 3.744| 3.841| 3.833| 3.824
104 3785 4.004] 4.004| 3.785| 3785 3.785| 3.785| 3.785| 3.785| 3.746| 3.663| 3.605| 3.751| 3.716| 3.682| 3.777) 3.769| 3.761
105 3.733| 4.116] 4.116| 3.733| 3.733| 3.733| 3.733| 3.733| 3.733| 3.662| 3.529| 3.444] 3.699| 3.605| 3.631| 3.726| 3.718] 3.711
106| 3.382 3.88 3.88| 3.382| 3382 3.382| 3.382| 3.382| 3.382| 3.319| 3.22| 3.146| 3.351| 3.32| 3.289| 3.375| 3.369| 3.363
107 3.082| 3317 3317 3.082| 3.082| 3.082| 3.082| 3.082| 3.082| 3.009| 2.845| 2.751| 3.054| 3.025| 2.997| 3.076| 3.07| 3.064
108 3.688| 3971 3.971| 3.688] 3.688| 3.688| 3.688| 3.688| 3.688| 3.643| 3.563| 3.495| 3.654| 3.62| 3.587| 3.68| 3.672| 3.664
109 3.108] 3.591| 3.591| 3.108] 3.108| 3.108| 3.108| 3.108| 3.108| 3.074| 2.959| 2.864| 3.08] 3.052| 3.023| 3.103| 3.097| 3.092
110| 4.214| 4342 4342 4.214] 4214 4.214) 4214 4.214| 4214 4.127| 3.939 3.754| 4.175| 4.137| 4.098| 4.205| 4.196| 4.187
L%ji;;{;j; 3.9931  1.757) 1.686 3.97 3.97) 3.954] 3.993] 3.993| 3.993| 4.257) 4.804| 5.181| 3.993| 3.993| 3.993| 3.993| 3.993| 3.993
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