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1) Characteristics of rivers in Japan

M Features of the topography
- Island aroundthe sea

- High mountains in the center of the island
(2000m~3000m)

.=

B Features of the Japanese Rivers
- Abasin area is small.

- Short length of rivers Wit akami

- Steep slope — Shortflood time(1 ~3days) "¢ % 3 P
Quick change of flow . Shinang@es,
H H - - (*" ' o8 A
- People live in the flood plains F™ SRS 3 o
around the river mouth. RESAY Hwka
' Tone river

(320km)



Very steep rivers in Japan

Many rivers in Japan are very steep with a

short distance from the source to sea, resulting
in rapid flow.
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Rainfall of Japan and the World

Annual rainfall of Japan is approximatelytwice as much as the world average, 800mm.

Its volume per person of Japan is a third of the world average because of population and area.

Volume of the precipitation of Japan is concentrated in early summer and Typhoon season
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Rapid water level increase

Relation between flood discharge per unit catchment
area (m3/sec/km?) and flood duration (days)

(m?®/ sec / km?)
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Flood threatens peoples’ lives




Usual time

Flooded area after
bank breach




2) Challenges of river management

@ Water use right system and
Conciliation of river water
use during drought time




3) Comprehensive flood management

® River channel improvement
(1 )Structural / ® Construction of dams, retarding basins and
measures diversion channels etc.

along the river

® Conservation of farmlands to prevent from

. . . rapid runoff
(2)Retaining water in | | o Constructing retention ponds
the basins /| @ Constructing rainwater tanks
( land use p|an ) ® Constructing permeable pavements and
seepage pits

(3)Non-structural ® Establishing flood alert and evacuation

t || warning systems
measures 10 ® Flood fighting and urgent response activities

alleviate damage | | ® Promoting awareness of local residents




Structural measures - River channel improvement -

Quakeproof
Protecting blocks

' Narrow and small flow
capacity

Excavating and
dredging
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Structural measures — Retarding basin —
Nabirenuma retarding basin cut flood peak of Deki river (Miyagi pref.)

Retarding -

L :
B . basin
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Structural measures - Cooperated operation of dams -

The operation was done to cooperate among the three dams effectively while observing
forecasted rainfall in Kizu river during the typhoon No. 18 in 2009 and reduced 1.5 m water
level below H.W.L. to avoid inundation in the area of 1,180 households.

10.0 |
WL {m = WL with integrated dams
W Peak WL was N\ —
BB reduced by 1.5m \ = WeLwithout dams ) y T
~ \ \ == WLwith dams o 1% G )/
%3.0 B ;* < (
g | HWL.7.99m /\ \ il e RK\ Mie pref. |
= s - o abari river|
%70 \ R s // * !
729 Nabari city
< UESANER 3u0
i ’y/ (- '*%W M\mahar i
5.0 —ttttt ——+—+—+—+—+—+—+—+—+—+—+—+—+—+— { 'i g ﬁ’e.njl river : -y
000 100 200 300 400 500 600 700 &0 900 1000 o :
jzt e -- e
Water level (WL) change at Nabari ﬁ{ Shorenji dam}
Nara pref. |.. = (
) ﬁfi?‘:
_.)f >¥ da river
\ 48 .\‘"W,.‘ \ /\\_F
P P & = / SePER
/,uxm:a"( ‘.’-‘ s
7% Murou dam / \’
| b, Cooperated operation
At Nabari at 6:34 Oct. 8 . e i} " 7 <,»

Reprinted Map of Geographical Survey Institute (FE18#4%5. &585))




Retaining water in the basins

- Flood retention pond -
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Retaining water in the basins
- Permeable pavements in urban area -

permeable pavement permeable tile pavement
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Easy to walk
without no pool.

It also prevents
| fromrapid runoff to
the river




Non-structural measures
- Flood Alert & Evacuation Warning systems -
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Send alert by display
and speaker

River Management Office, MLIT (Ministry of Infrastructure)

Information
Collecting information Forecast water level dissemination

PR  Sending information to
head of municipality for
evacuation warning
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Water level and

flood discharge (Public broadcasting stations and commercial broadcasting) -



Non-structural measures
- Providing river observation and related information -

Water level graph at observation station by internet *Precipitation by hyeto
meter
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Non-structural measures
- Flood Fighting and Urgent Response activities -
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Non-structural measures
- Promoting awareness of local residents (Flood Hazard Map) -
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Non-structural measures
- Promoting awareness of local residents (Indication of assumed flood water
depth and other information in town) -

JIS 78210:2006

[Flood-related symbols] Examples of flood-related signs installed

[Flood]

This symbol indicates
that the area
concerned may be
affected by floods.

[Evacuation site (building)]

COREOAXRERRLIOOTT
oOm

This symbol shows a , . _ »
safe buildina that Information on the assumed flood water depth, evacuation sites, etc. is indicated on electric poles

provides a Shelter when and the walls of public facilities.
a disaster occurs.




4) Observation systems
Why observation system is so important ?

* Flood forecasting —> Evacuation warning, Preventing
and alleviating damages

* Drought forecasting - Conciliation of water use
 Making river improvement plan and land use plan

— To understand river basin features

— To know effects of various kinds of measures for flood
management

— To know climate change impact
— Education and promoting people’s awareness
— Training for responsible staff for flood management



4) Observation systems

B Number of rainfall and water level observatory stations

with telemetry system (as of 2012)

Jurisdiction Rainfall Water level
Water and Disaster
Management Bureau, MLIT 2,401 2,263
Prefectures 4122 4175
:i\apan Meteorological 1991 0
gency
Total 8,414 6,438

> Based on the standard of river management, one rain gauge should be installed

at least in 50 km? in the area of river basin.

> Dischargeis also observed by calculating from observed water depth and velocity.




26 Rainfall radars (C band: 4-8GHz) installed by MLIT

Radarrain gauges have been installed at Mt Otobe
26 locations throughout the country.

Mt. Hako

\ Mt. Shirataka |

The information of 1-km mesh resolution

. Mt. Yakushi
is updated every halfan hourand
available on the Internet. Hijiri Plateau \
KR )
| Mt. Hohdatsu | 'fi‘ /

The radar data are calibrated using the
dynamic window method with ground
rain guges (10-min. telemetered data)

Mt. Shaka

| Mt. Monomi [

| Mt. Takasuzu ‘

Mt. Akagi

Mt. Ohgusu

Mt. Mitsutohge

Mt. Jyatohge

| Mt. Gozaisho |

| Mt. Happongi |

| Mt. Johgamori I

| Mt Myojin |

Radar rain gauge system

— Quantitative display: 240 km (120-km radius) #
\

| Mt Kunimi |
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Radar station

Measuring the rainfall over a wide area




C band (4-8GHz) radar: || X band (8-12GHz) multi parameter
1km resolution radar: 250m resolution

every 5 minutes delivery || every 1 minute delivery
(Real time calibration with (V-H polarized waves identify rainfall
ground gauges) intensity: No need calibration)

However, X band radar cannot observe behind intense rain area due to
echo attenuation.

Therefore, we need a lot of X band radars to observe very intense rain.



‘ X band (8-12GHz) multi parameter radar stations (total 35)
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Parameters of hydrological simulation models should
be calibrated and validated by in-situ observed data

3 Groundrainfall * Observed discharge
— Hydrographusing ground gauges ~ Hydrographusing radar data
~ Hydrograph using Radar + ground
12, 000 - 0
Sameura station | 1 20
in Yoshino river
—~ 8,000 | 40 ~
(7] 1 <
o <
e 160 E
i =
< 4,000 80 £
< =
2 o
3 4 100
0 Ressemrseesmesssmesrasemes| | )()
0:00 0:00 0:00 0:00 0:00

P 1017 5% 10718 % 1019 U0 10720 O 10721 O 10722 O




Summary

* There are various flood prevention and damage reduction
measures including structural measures, retaining water in the
basins and non-structural measures.

 We should consider features of the river based on the basic data
and take comprehensive measures to prevent / mitigate flood
damages effectively in the basin.

* Observation systems are very important to store and analyze basic
data such as rainfall, water level, water discharge as well as
topography, soil data in the basin. These data are useful to use
hydrological simulation model to predict flood occurrence for early
evacuation and flood fighting activities and also make a
comprehensive river management plan.







