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Abstract

The system diagram and flowchart are conventional ways to assist
in analyzing water resources problems. On the other hand, system
dynamics has got more attention..in water resources analysis. The
stock-flow diagram is the mast impertant concept in system dynamics. To
facilitate understanding the 'merits of system dynamics, this research
proposes a novel procedure:to inteégrate-the system diagram and flowchart
into a stock-flow diagram of.system dynamics. Five hypothetical case
studies on reservoir operations were performed to demonstrate the
effectiveness of integrating procedures and scenario studies to analyze
system response.

This research shows that only the system diagram and flowchart
cannot present all the information. To solving a problem, the hidden
relations in the two diagrams must be linked. However, the hidden
information only existes in the mind, and this causes a difficulty of
understanding how the problem is solved. On the other hand, the
stock-flow diagram of system dynamics can clearly describe all the
information required for solving a problem including the
inter-relationship between system variables. The proposed novel

integration procedure involved four steps: connecting the variables,



identifying the material and information flow, disassembling the system
diagram and flowchart and reassembling that into a stock-flow diagram,
and then modifying the stock-flow diagram. Scenarios studies focusing
on reservoir operation have demonstrated the integration procedure and
verified the effectiveness of predicting system response by the causal
feedback diagram. This study also reveals that the structure of the causal
feedback diagram may vary depending on the evaluation of logical
conditions. The proposed novel integrating procedure bridges the gap
between conventional system analysis and system dynamics and
facilitated understanding the merits of system dynamics. The concept of
dynamic structure of the causal feedback diagram also helps researchers

to understand system responses in the deep.
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