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Introduction / Purpose

Almost every year, record-breaking rainfall causes flash floods in both large
and small rivers in Japan. These disasters are also occurring globally, with
growing concern that climate change will further increase the damage.

» While Japan's major rivers have water level forecasting systems, there are
approximately 1,500 small and medium-sized rivers that have a large
population and are at risk of serious damage due to flooding, but for which
no water level forecasting have been made.

» Since the flood travel time is short in small and medium-sized rivers, flood

forecasting requires a high level of technical expertise to accurately forecast

water levels in a short period of time for calculation. In addition, the
construction of the system requires a large amount of money and time.

Methods

1.Build a basic model.
[Hydrological model]

»RRI| model (Rainfall Runoff Inundation) which is a distributed model that can
simultaneously calculate infiltration capacity, surface runoff, river flow, and inundation.

[Topography data]
»MERIT Hydro: global hydrography datasets (Grid size: Approx.150m)
[Land-use]

>Land use: Classified into 5 types (Mountain, Paddy, Crop, Urban, Water area)

[Rainfall]
» Observation Rainfall: Radar/Raingauge-Analyzed Precipitation by JMA

How to build flood forecasting system and manual?

1. Build a basic model.
2. Optimized for model parameters by SCE-UA method.

3. Real-time water level forecasting by integrating observation data and

hydrological models into DIAS.

4. Validate the model by selecting 200

70
small and medium-sized rivers in Japan
that are under diverse climatic and 50

runoff conditions.
5. Developed a manual that summarizes
the knowledge obtained and covers
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3. Flood forecasting using data assimilation

» |n order to improve forecasting accuracy, the particle filter method was
applied and the model was modified sequentially using real-time water
level observation data.

» Because of a rigorous calculation of soil moisture requires a water/energy
budget between the atmosphere and the land surface, and the error in the
initial value of soil moisture increases over time.

» Forecast Rainfall: Very-Short-Range Forecasts of Precipitation by JMA.
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Summary

» This study able to develop a flash flood forecasting system for small and medium-sized
rivers that can be implemented in prefectural governments.

» In addition, a manual was developed based on the experience accumulated in this study.
The manual provides a model building flowchart to simplify the implementation of flood
forecasting models, from data collection to parameter optimization and methods to improve
forecast accuracy, depending on the characteristics and issues of the target basins.

» The flood forecasting system and manual developed through this research are expected to
be effective tools for local governments managing small and medium-sized rivers,
promoting evacuation actions among residents, and minimizing flood damage.

Result
Examples of Adaptation Results (Catchment area of approx. 140 km2)

= = =3 =3 S = = = = = 2 g = = = = =] = = = = = =] = =

2 =3 2 = = 2 2 = = o 2 i 2 = = 2 s = = 2 B = = = =

Predicted
water level

> At 15:00, it was forecasted
. water level | 915 i that the flood danger water
P l level would be exceeded at
© D | around 19:50 (Sep.18, 2022).

Observed

S 8 = = & &N &

c o o o Cc o o o oc oo oo o - e I T N -]

=1 = =] =] =3 = = 2 = = = =] g = = =] =3 =] = = 2 = =] = =
3 o1 G éc & = — & ] —
-— — o o o~ o~ L= (=]

‘| » In fact, the flood danger level
e At .| was exceeded at 19:00.

* » Observed water level -3
(exceeded flood danger
_level at 19:00)

» Exceedance of flood danger
| level could be forecasted 4
| hours in advance.
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» |n order to obtain high reproducibility for medium as well as large floods,

optimization is applied to at least two multiple events and validation is applied

to the events not used in the optimization.

Because human operation of dams, spillways, sewers, movable weirs, etc. affect
the forecasted water levels.

3. Highly affected by backwater and tidal waves
This method may not be able to reproduce the situation where the water level
station is highly affected by backwaters from the main river and tidal waves.

medium-sized rivers”
(Now only in Japanese)

https://www.pwri.go.jp/icharm/research/articles/project-prism_manual_j.html
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