Clean up campaign in Kakogawa River with Wakamiya Elementary School students |

for channel widening

— Towards a friendly river to fish and people —
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Keyword

River channel widening

dredging a river
to prevent flooding

Channel widening
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Target area

downstream area of
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Motive ‘ flooding
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Motive
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Purpose

Existing evaluation

Riv % Reﬁqr leé
Habg;%fswtalc!lllty,SlrfsF |nab|I|ty arter I'C‘EOnn H nin g

channel widening PIae

Petd'EVEIUSte beforehand!!

-| Merits of prior evaluation |

Sustainability---lower the frequency of channel widening
Habitat suitability---estimate the effect on the ecosystem
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Evaluation method

Ecosystem diversity

Calculating velocity and depth Flood prevention

Sustainability of river channel
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Calculating velocity and depth

Average velocity: 0.4[m/s]
Tool:iRIC

VeIocity(m/s)

Velocity distribution map e

.8 %?Zl | (4.2km~6.8km from river mouth)
8571

(3429 ¢ Calculation conditions

-0286’ Target area 3.8km~11.8km from river mouth
Y 8‘\*(])68 Discharge 27[m>/s]

Time 30,000(s]
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Ecosystem diversity ‘ Evaluation method

EED[Eco-Environmental Diversity]
Index to evaluate the diversity of habitat
EED has a positive correlation with the number of species of fish

reference : Hirohumi ito ,Research on practical application of fish habitat evaluation
in small-scale rivers ,2016-4
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Flood prevention

Calculate water surface elevation
during flood discharge

4

Compare with government-run
widening plan
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Flow speed[cm/s]

Sustainability of river c
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Accuracy of iRIC calculation

Field work
measure actual water surface elevation
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Accuracy of evaluation of sustainability

The change of
. ﬁ Evaluation results
cross sectional shape

(reality) compare (simulation)
! | Deposition "\
R, i 1lkm > 4.6km 1
Erosion v =] Vv
1m Lkm 1km=4.6km  *Okm
(H27 to H29) (H24 to H29)

2>m - : : I:M‘T deposition
‘ This evaluation method is accurate. erosion
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Conclusion ‘ Evaluation method

- Velocity and depth Ecosystem preservation
Calculate them Before : Observe it after digging
using iRIC New  Evaluate it using EED

method beforehand

Sustainability of cross sectional shape

Evaluate the effectiveness Before : Observe it after digging
of flood prevention New _ Evaluate it using
using iRIC method Hjulstrom curve

beforehand
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Conclusion

* Development of a method
to evaluate channel widening plans
easily, quantitatively, and
before widening begins

* Confirm the accuracy of the evaluation
method
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Future issues

- Make a better channel widening plan

- Examine the accuracy of
our evaluation method in greater detail

- Consider interactions among
various kinds of fish
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New channel widening plan

N Blue : government’s plan
« Flat
« Hard to inhabit for various

species

Water surface

: cross-section A
« Various water velocities

: Cross section B
More differences in depth than
government’s plan

25m
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Government’s
plan
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Evaluation results

Government’s

olan New plan A New plan B
Ecosystem
Gty | 0.793 0.837 0.822
Flood prevention | criterion +0.06MmM -0.06MmM
Sustainability 420/0 340/0 370/0
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Example Applications of iRIC

* Inundation Simulation of Oda River in 2018 West Japan Flood
* Debris flow simulation in West Japan Flood Disaster

of 2018 in Kumano, Hiroshima, Japan

* Inundation Simulation of Shozu River

in 2017 Flood in Kyushu, japan

* A lot of research on rivers

Reference:iRIC Website <http://i-ric.org/ja/>



B Tanakia limbata
B Freshwater minnow
® Goby
Skin carp
® Sugomoroko
m Pike gudgeon
m Dusky tripletooth goby
B Sweet fish
m Black bass
m Blugill
m Others

Proportion of the caught fish in about 5 km
from the river mouth|[%]
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reference :
WEB fish illustrated book

Sweet fish Freshwater minnow

reference : M.L.I.T Himeji office of River and National Highways
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the number of fish captured per one time of casting net
<Hakuryo junior-senior high school biology club >

o

2 4 6
The number of fish

Lower stream

[or]

10

[year]
2017
2016
2015
2014
2013
2012
2011
2010
2009
2008
2007
2006
2005
2004
2003
2002
2001
2000
1999

o

N

4 6 8

The number of fish

Midstream

10



28

Index
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Cross sectional shape

125 :-0.65m 125:0.53m

BE:-2.34m
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Erosion at flood discharge

Governm
ent’s plan

Erosion(%o)

deposition (left) eroSionz_/(right) distribution map
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Relationship between flow velocity,
water depth, and water surface
elevation

elevation

| Accurate

Water surface elevation

1[ Water depth

Bottom of the river channel

Accurate measurement by
Himeji Office of River and
National Highways

Water surface elevation is accurate ‘ Water depth is accurate




Relationship between flow velocity,
water depth, and water surface
elevation

Area

Discharge[m3/s]=Area[m2] X Flow velocity[m/s]

Water surface elevation is accurate ‘ Water depth is accurate

Water depth is accurate ‘ Flow velocity is accurate




How to calculate flow velocity

and water depth
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How to calculate flow velocity

and water depth

Set calculation conditions

Target area 3.8km~11.8km from river mouth

Discharge 27[m>/s]
Time 30,000(s]
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How to calculate flow velocity
and water depth

Run the simulation

Time: 30000 sec
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Calculation result of water depth



Widening of the width of a river

I

‘11

| .

There is a house near the river, and
width is not widened \




Raising a dike

The top of the dike becomes the
way, and construction is difficult
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Widening of the width Raising a dike
of a river

‘
l' \/-\
I \
] \

Dredging the bottom of a river, widening
of the width of a river and raising a dike
would affect the river ecosystem.




Heavy rain falls, and a river rises.
The flooding is generated.

a river



Heavy rain falls, and a river
ﬁgésmuch water can discharge

and are hard to occur a flooding.

a river(conducted channel widening)



43 How to measure the water surface elevation

We can get the elevation here.

FIIIIIIIII

measure

measure

Geospatial Information Authority of Japan
has already measured .




the number of the fish captured per one time of casting net
<Hakuryo Junior&Senior High School Biology Club >
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