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DESIGN OF FLOOD CONTROL SUPPORT SYSTEM
BASED ON A DISTRIBUTED KNOWLEDGE-BASE MODEL

By Takuma Taxasao, Michikaru Suusa, Tomoharu Hori and Hideki SAsAKI

Synopsis

In this study, we design a flood control support system based on a distributed
knowledge-based model, which can deal with various types of information necessary
for flood control and facilitates changes, additions and corrections of the knowledge
base. The system proposed here is composed of five distributed knowledge-based
systems, each of which comprises an inference engine, a data base and a knowledge
base of a production system and deal with a partial issue of the flood control
problem. The whole back up information for flood control is made in the process of
the inference in each knowledge based-system and communication among them and
provided to the user through a graphical display system. This flood control support
system is applied to the real reservoir system for the discussion about future
improvement.
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Fig. 2. Whole structure of the flood control support system.
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Fig. 3. Architecture of the inference system based on a distributed knowledge-base
model.
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Fig. 6. Typical output of display system.
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Table. 1. Results of reservoir control by different three rule bases

Secondary Control Mazximum Pondage| Highest Water-level:
Rule | Case | Run co y of Amagase Dam at Hirakata
No. | No. | No. time period | time pondage time water-level
start| end | (min.) (X10'm%) (m)
1 1 1 [8:30[10:30{ 120 16:30 1.76 7:00 5.06
2 |7:30({8:30 60 16:30 1.72 7:00 5.06
3 [6:45(9:45( 180 16:30 2.02 6:30 5.04
4 [5:30(7:15( 105 7:45 1.98 8:30 4.95
2 1 15:0016:45| 105 6:45 1.94 8:15 495
/28 IIIRTL IRLIEEY 0 5:15 1.56 6:45 5.05
3 16:15(6:30 15 6:30 1.59 7:15 5.03
4 16:1517:30 75 7:30 1.77 6:15 5.01
2 1 1 |4:15/5:30 45 5:30 1.81 5:30 5.03
2 |5:15(5:45 30 5:45 1.75 5:45 5.04
3 [5:00({5:30 30 5:30 1.75 5:30 5.04
4 14:45|5:15 30 5:15 1.75 5:15 5.04
2 1 [5:00(6:00 60 6:00 1.79 6:00 4.99
2 14:3015:00 30 5:15 1.68 5:15 5.03
3 14:30]5:15 45 5:15 1.74 5:15 5.01
4 14:45/5:30 45 5:30 1.74 5:30 5.01
3 1 1 {6:30{6:45 15 6:45 1.64 8:15 5.05
2 14:30]5:45 75 5:45 1.93 8:30 5.01
3 [5:30{6:30 60 6:30 1.84 8:15 5.00
4 14:45(5:30 45 5:30 1.81 8:15 5.03
2 1 [4:30]|6:00 90 6:00 1.91 8:30 498
2 |4:30{6:00 90 6:00 1.91 8:30 4,98
3 14:30(5:00 30 5:15 1.68 8:00 5.03
4 14:4515:30 45 5:30 1.74 7:45 5.01
—  x100
—-— water level at Hilrakata F
1400+ release L
1 -—-- inflow 20
~ E I~
N ot -16 D
£ = - o
= : g_
—_
8) o ~12 %
1 <
0 ® i —-
G -
Y I
o -
- 4
. . - - 0

15 18 21 0

3 6

9

2 AUG.

12 15 18 21 0

Fig. 7. Typical result of reservoir control by the flood control support

system.
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