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Development of a Real-Time Flood Forecasting Model
and Its Application (I)
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Abstract

The Lan-Yang River Basin was chosen
as the pilot area for the integrated flood
damage mitigation project. In fact, flood
hazard control over the basin is now in
urgent demand due to the setting of many
factories, the construction of public
facilitations, and the development of industry
and commerce in recent years. Additionally,
the land-used transformation from agriculture
to resident, industrial and commercial types
cause the urbanization of I-Lan county area a
dramatic change in its hydrological
environment. Consequently, the prevention
of flood-damage should be done as soon as
possible and the results suitable enough to be
applied to other basins.

This three-year project is to be carried
out by four professors, each specialized in
hydraulic engineering and hydrology from
the National Taiwan University and the
National Cheng-Kung University. Their aims
are: (1) the establishment of the basic
database for the existing flood protection
constructions, (2) improvements on the
drainage  system as well as the
meteorological and hydrological monitoring
system, (3) development of real-time flood
forecasting by taking the rainfall, runoff and
hydraulic models in series, and (4)
integration of results of rainfall-runoff
forecasting, stream level forecasting, and
hydraulic simulation into a real-time flood
forecasting display system that can be set up
consequently. The research is aimed to
reduce flood damages when non-engineering



approaches work successfully with existing
flood control structures for the project area of
the Lan-Yang River Basin.

Keywords: Engineering approach for flood
mitigation,  Non-engineering  measures,
Real-time forecasting, Rainfall-runoff model,
River level, Flood routing, Real-time display
system.
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Abstract

To begin with the research procedure,
rainfall, flood records and the related data are
proposed to collect, analyze and store in the
appropriate data bank. Several field surveys
to the project sites are expected to
accomplish to understand the present status
of watersheds along the banks of Lan-Yang
River. Frequency analyses of rainfall in
Lan-Yang River Basin are scheduled to
finish, rainfall intensity-duration-frequency
curves are drawn, and the adequate rainfall
pattern can be formed. The adequacy of
rainfall network is also investigated by
Kriging approach. Furthermore, for the
purpose of simplifying the calculation and
enhancing the adaptability, state space theory
is adopted to explore the transformation
system of the hydrological model. The
hydrological process is analyzed by using the
identified method of indirect system. The
structure of state space model is identified
with rainfall-runoff records in this study. The
procedure of calibrating the state space
model is illustrated as follows: firstly, unit
hydrograph is derived from the constrained
deconvolution step, and secondly parameter
matrices of the state equation and the
observation equation are further identified
with the unit hydrograph resulted from the
first step. The above procedure can explain
readily the transformed process of a system.
Finally, by combining artificial neural
network, a real-time rainfall-runoff
forecasting model can be developed for the
hydrological planning of the pilot area.

Keywords: Rainfall analysis, Rainfall-runoff
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. b 3349 | 139 | 001 | 001 | 543 | 001 | 2711 | 3301 | 3822
= RN}
¢ |05528 | 0431 | 0379 | 0.3813 | 0.3797 | 0.3737 | 0.4024 | 0.4099 | 0.419
R? | 0.9984 | 0.9963 | 0.9966 | 0.9969 | 0.996 | 0.9966 | 0.993 | 0.9922 | 0.9916
a 726.4 | 517 | 859.2 | 1356.9 | 31125 | 52885 | 6036 | 7826.9 |8512.9
S b 37.25 7.32 15.35 29.2 72.11 | 101.49 | 100.57 | 109.26 | 103.18
374
c 0658 | 053 |05508| 059 | 0.685 | 0.755 | 0.755 | 0.775 | 0.775
R? | 0.9938 | 0.9999 | 0.9999 | 0.9995 | 0.9997 | 0.9997 | 0.9990 | 0.9978 | 0.9953
a 2329 | 369.9 | 344.3 | 4159 | 438.9 | 4689 | 566.7 | 860.6 | 1180.1
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% —u.—:é-
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a 8035 | 1825 | 3075 | 450.5 | 497 | 797 | 768.4 | 1909.4 | 1782.4
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‘ c 0672 | 0293 | 0.326 | 0.368 | 0.369 | 0.439 | 0.424 | 0552 | 0542
R? | 0.9948 | 0.998 | 0.9935 | 0.9891 | 0.9891 | 0.9837 | 0.9894 | 0.9729 | 0.9805
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a 240.4 | 302.7 | 395 | 474.8 | 594.3 | 687.1 | 754.6 |942.3958| 1146.2
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BH(2)
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R? | 0.9973 | 0.9982 | 0.9916 | 0.9874 | 0.9861 | 0.9877 | 0.9844 | 0.9851 | 0.9854
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