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» Case Study of Interpolation Method of Missing River Stage of Mountainous Flash Floods Based on
Microseismical Monitoring Network
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1. DME about sediment disasters

The Wakayama Sabo Rescarch and Fducation Institute (IWSRTE) cvaluates the disaster
mitigation cducation (DME) as onc of its main activitics in order to succced the thought
of sediment disaster prevention “the thought of SABO™.

OThe Stage of DME

First stage (Goal): The IWSRE implements the DME at all primary and secondary
schools in the prefecture in eooperation with school teachers,

Second stage (Overall Goal): Schoul teachers implement the DME under the
support of the IWSRE.

Third stage (Super Goal): School teachers implement the DME by themselves,

The first stage DME has been placed in annual educational plan and has launched at all Fig.1 The first stage DME at Sougawa-  [ig.2 The second stage DME at Ichinono

primary and secondary schools in Hidakagawa town (Tig. 1), Daiichi primary school primary school

And at [chinono primary school, sehool teachers try to implement the second stage DME
(Fig.2) under the support of the IWSRE.

2. Ideas of DME conducted by the INSRE

» Sustainable DME based on systematic edueational plan in response to the stage of
a school year

# Practical study such as experimental learning, model experiment (Fig.3), field
observalion al construction site, ele. (Fig.4)

# Group work Lo think evacuation by students and Lo exchange their opinions

» Development and introduction of the new educational contents using digital
technology (Fig.5)

» Discussion with school teachers in advanee over educational contents and classes

3. DME at Ichinono primary school

Ichinono primary school suffered severe damage in 2011 (Fig.6).

The school decided to evaluate the DME and hometown education as a comprehensive
learning subject in an annual educatienal plan.

‘The school teachers made a eurriculum of the DME [or each grade and carry out the
DME continuously under the support of the IWSRE,

IThe teachers of Ichinono primary school established the Disaster Prevention Day of
Ichinono primary school (DPDI) Lo learn aboul the disaster prevention with their
familics and residents every vear (Fig.7).

4. Development of the future DME

The TWSRE thinks that “collaboration™ with concerned agencies and
“sustainability™ of the enforcement system will be keywords for developing
the future DM

# The Actions for developing the future DME

@ Construction of the organized enforcement system
@ Annual educational plan of each school

@ Improvement of recognition about the DME

@ Construction of the consultation system

® Development of cvaluation method (Fig.8)

Fig.5 New educational digital contents
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In mountainous areas, as flash floods cause destruction in the case they

averflow channel banks. Some types of instruments are used to measure the
water level. But they are installed inside the channel. They are sometimes EMRg R
destroyed. We tried to develop a method to interpolate missing peak river !
stage by using the data of high sensitivity seismograph network(Hi—net) built

in Japan. 4
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Figure 4: Map of water level, Hi-nel, vainfall
Figure 1: Location of three basins stations at Kuma River Basin
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Figure 2: Example picture of water kevel station Figure 3: Location map of Hi-net stations at Kumano River Basin rainfall stations at Chikugo River Basin

(Nuchi river in Wakuyuma Prefecture)
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Regression eguaiton

WL(i) =a x RMS(t) + b
WL : one—hour water level
a, b : control parameters
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Figure 7: Time-series profile of observed and estimated water level at Kuma River Basin
(a) Dono, Walari, Hitoyeshi {b) Ichibu, Fukada, Taraki
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RMS(i) =

y: velocity value of j—th at i minute
(several band-pass filter attempted)

A: number of samples in one minute ’: 1
2 H
Table 1: Best fit a and b values for each s
event and water level station
Nvent Water level station Control parameter Fiws Gi0e 0rU7 NS G0 A8 00D 00T o e n 15
% p (903 1600 WIE W LD WLE D0 Mo ouy asy o W weg g g wmsm
Kuma river Oono 1522108 <103 Figure 8: Time-series profile of observed and  Figurc 9: Timc-serics profile of observed and
Hitayashi 503107 -2 estimated water level at Chikugo River Basin estimated water level at Kumano River Basin
Fukada 493107 6.28
Ichibu 6123107 -143
Taraki 8442107 -140 Conclusions
Watari Lt a2d Table 2: NSE cocfficicnts
Kumano rver Akehono 0107 067 * The best fit estimated water level was 8.04 m and trace
Nurukawa SE0X10° 109 Eyent Water level station  NSE level was 7.27 m at Kuma River event.
Ouga 9.27x10°  -117 o +1-2 Hz band—pass filter showed the best correlation.
Chikugariver  Araso 1923 10° pas Ghikusgdiver e 080 *Hi-net station nearby the seacoast showed worse
Esonashuku 165X L) Fsonoshuku 0.80 correlation at Kumano River event.
Kobuchi 172 10 L4 Kobuchi 0.48 * At Chikuge River event , NSE coefficient was 0.80.
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