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[7574E(Flood protection) I T 2% J& (City development )




[F573(Flood protection)
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3 kilometres were “corrected’ in the 19th century

) 1 TEE HUE YA

43



The result was a 3-km-long straight, trapezoidal channel
that efficiently moved flood flows downstream.
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Keep building more concrete channel?

it is time to think Blue Green+Grey
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Greening & Vegetation™
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o HIA{RZE(Natural protection)
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o FHIKIK[H](Recreation)
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(Channelisation, artificial)

- REREALHIREEFEET1//KE 2L (Water quality
degradation)

o SHEIE#E R (Removal of riparian vegetation)
o AFEEEE S (Habitat loss)
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It is not so easy to restore urban rivers appropriately
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River Degradation - spatial limitations
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STREAM BED RE-NATURALIZATION

River Restoration in concrete channels
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Bowman Park — before and after (P AT REEAHAL
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Eastern tributary (1998)

SR IEES2Fi (from channel to creek)
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Can an Urban River Be Restored?

Hydrograph Changes Due to Urbanization

50
. iy .
by Higher Peak Flow
2 40 1 Urba I More Runoff
o i 1: lil Volume
3 30 - g Flashier Response
g d ;' ‘ Lower Baseflow
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“u Rural
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Can an Urbaanver Be Restored __
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e Revitalizing rivers to maximize direct and
indirect environmental, social and economic
values and benefits
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/ Environmental \

w

Social
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Environment

/

e Ecological ValueZ% T4 BER
e Flood ManagementZz4: /it /K & T

e Erosion Control; 4 fml[$2e1]

e Water Quality Improvement/K'&E [ =

e Air Quality ImprovementZE $g, in/&E [ 3=
e Carbon Sequestration JEfjz
e Reduced Urban Heat Island[& (&) i 208 34 FE

Social

® Public Enjoyment/\ L4175

® Walkability, Cycling and Recreatione E425 - B EE FI1{K[H]
e Civic Pride and Environmental Responsibility

o TTRREBNIREE(E

 Public Events/\3E 5]

e Improved Health =k

e Education OpportunitiesEEIZZ &t er
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Economic

e Direct Employment B B35

e Land and Property Valuee |+ HrA[1E4 7 (E1H

e Private Sector Investmente#/ = Z[ IR &

e Avoided Cost for Stormwater Management

o TR T PRZKAVRAE

e Avoided Costs for Air PollutionControl

o hE TR T 2 ST AR AN T il 0

e Avoided Costs for Health Care#i op B (i & A
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Four Revitalisation Elements

Corridor Planters(J0] ) [ JER B A3E E M (4 =2)
Revetment Improvement Planters( B & 4 Z2)

Submerged Planters(J& % 7Kg 2 H A ==)
Flow Deflectors & Fish Shelters(Hkit S¢h Al gt E ER)

31

Transforming Urban Waterways into Wildlife Sanctuaries

R ST E&%WJIL@%THEQ}:%{%MP aT:

JU(iE )£ Four Revitalisation Elements
(1). T H A% b/ZR10 R Rse MM ERE

Roadside Planters

(2). 7K 3B A A FEa TP AN B A L B A
HIJ#H 2 Artificial Rock Planters

(3).78 25 A E I Bl 7= Submerged Planters

(4).3k 7 5 B JrEFT Flow Deflectors & Fish
Shelters
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A& EL [river regime coefficient )

— T A AR N R AR

Elements of water, sediment and wood in the River
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Living concrete channels to
naturalized stream channel
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River Restoration in concrete channels

41

River Restoration in concrete channels
(Part 1)

Picture 1: Fresnes-en-Woévre
before restoration (September
2016)

Picture 2: Groin System in Fresnes- Picture 3: Groin system in
en-Woévre (January 2017) Fresnes-en-Woévre (April 2017)
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River Restoration in concrete channels
(Part 1)

Picture 4: Fresnes-en-Woévre before Picture 5: Riverbank filled with earth, covered Picture 6: Restored riverbank in
restoration (Se tember 2016) with a geotextile membrane, girdled with stones Fresnes-en-Woéure (April 2017)
P in Fresnes-en-Woévre (Sept. 2016)

River Restoration in concrete channels
(Part 1)

Betore

Picture 7: Groin system and restored
riverbank in Fresnes-en-Woévre (June
2018)
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River restoration in concrete channels
(Part Il)

Stones and gravels riverbanks in Fresnes-en- Stones and gravels riverbanks in Stones and gravels riverbanks in
Woévre (September 2016) Fresnes-en-Woévre (April 2017) Fresnes-en-Woévre (September 2017 )

River restoration in concrete channels
(Part Il)

Stones and gravels riverbanks in
Fresnes-en-Woévre (June 2018)
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LIVE CRIB WALL

River
Restoration
in
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Areas
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