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<Federal Interagency Stream Restoration Working Group, 1998>
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National Airport, Arlington,

> HEd 22 38.4in(975mm)
> 1in(25.4mm) 0|3}2| 520 ot A7 26.6in(675.6mm), 70% X}X|

1 23 ™
i
. o,
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0.21-0.30

Precipitation
0.31-0.40 ::l 24 from storms of 1
24 > inch or less
0.41-0.50 equals 26.6

0.51-0.60 ::l 22 inches or 70%

33
e — =
P — ’
010,00 ——128

Rainfall frequency groups (inches)

:I i Precipitation from
0.91-1.00} 24 | storms greater than
7.5 1 inch equals 11.8
1.00-1.50 —| 43 } inches or 30%
>1.51 —_—

o 1 2 3 4 5 6 7 8 9 10
Annual rainfall in each frequency class (inches)

<Rainfall Frequency Distribution at National Airport-1980 to 1985(Prince George s County, 1999)>
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Watershed Stewardship Education

rete and building materials in urban areas absorb the
sun’s heat and raise the temperature of rain water as It ns
over these hard surfaces. When this heated runoff enters the
river, It disturbs the ecosystem and harms aquatic life.
T —— o . [=1 = 1= o = - .

EX|E ZER N ; LI29} AEo| £9/M HIEXMA 2F &

Hot stormwater = Unhealthy Rivers

Cool stormwater = Healthy Rivers
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BIOSWALES
are coming to your n.lg:mnmﬂ

+ Bioswales collect stormwater that flows
by oo i

and plants nstoad

* o jrogs. strubs, and flowers boautiy the
‘and help lower
o R

« Bioswales reduce pollution and create
heanihier and cleaner watsrways

+ Groennfrastructure is 2 more costeftectivs

-
dollars over the next 20 yez

Lok s sout e itk and o
re for a Bioswale at www.nyc.gov.

kel tf 4 Bioswale 44 3 713
# &) : 2013, 07. NYC Environment Protection
NYC Department of Environmental Protection(Green Infrastructure Program)
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E£=152mm 0|ot8 =522 &0l X8 @i
-J2ERD dX|0of Cist 2SAtM ZHE 12 B 15 EHE S7HA7|= HetEe m8F & B 5 (State
Legislature)7t SIHA| 7|0 FX|ALZF A/ BESIEE St= Z o0t
+ (2009.6.1.-2015.6.30.) 4.5 $/ft2 (54 $100,000 O|LH)

(2014.7.1.-2019.6.30.) 5.23 $/ft2 (ZH $200,000 O|LH)

« J2IRZ dX| H|-&: 25 $/ft2 (US Environmental Protection Agency)

= GREEN INFRASTRUCTURE AND THE SUSTAINABLE COMMUNITIES INITIATIVE (2015.3, HUD, USA)
- Sustainable Communities Initiative(SCI) of HUD' s Office of Economic Resilience
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Green Infrastructure
for Climate Resiliency

Climate change is impacting urban areas in many ways, from
exacerbating the urban heat island effect to elevating flood risk.
Build green infrastructure to help improve community resilience.

COASTAL URBAN
FLOODING DROUGHT DAMAGE HEAT

By the end of the century, 1 out o. 2 sn.’;g of Americans Climate change will

annual damages from U.5. counties in the lower live in coastal counties, likely lead to more

flooding in the LL.S. are 48 stotes face higher risks where water ond energy frequent and severe

projected to increase of woter shortages by infrastructure ore heot woves during
by anﬂln‘ mid-century.® increasingly wulnerable to summer months.®

higher sea leveis

Green Infrastructure Builds Resiliency

Vegetation-based green
infrastructure practices can
mitigate carbon pallution,

2 Build green infrastructure
like rain gardens and
permeable povement to

Iy Keep water local. Copture runoff in cisterns and rain borrels to reduce municipal water use.
B Plont trees and green roofs to mitigate the urban heat island effect.

6 Useliving sharelines, buffers, dunes and marsh restoration to reduce the impact of storm surges.

20 eee
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Green Infrastructure at Work

LOWER URBAN HEAT WATER LOCAL

ISLAND EFFECTS
feess

By copturing roin where it folls,
urhanized Southern Lalifornio ond
the San Francisco Boy areo could boost
water supplies by up to 200 billion
gallons per year — as much water as the
city of Los Angeles uses annualhy®

Studies show that green roofs con
reduce the energy needed for
cooling on the floor below the roof

by more than 500;"*

A study in Burnsville, MN ==
showed a I'J,fn reduction
in runoff volume after the -
installation of 17 rain gardens.
ina 5.3 acre neighbarhood®

=

United States
Environmental Protection

Agency

‘ z 2
wE

BUILD COASTAL
RESILIENCY

Research suggests Lhot
wave height can be reduced
by 50% within the first 16 feet

of marsh and 95% after crossing
100 feet of marsh.”

USE LESS ENERGY

Give your air conditioner a restt
One young, healthy tree
can produce coaling
effects equivalent to
ten room-size air
conditioners operating

20 hours a day.®

EUROPE LOST 75,000 DEATHS
€300 billion due to 8 L inthe EU
<due to heatwawves
= 67%
of all deaths from
natural disasters

miud flows

by heat wawes until 2040,
particularly in tenms of
health and well-being

There is high confidence that
these losses will increase
in the long term

BUILDINGS
AIR POLLUTION

fine part s
~«4 million
premature deaths worldwide

of energ
nsum

on/year

EU OPPORTUNITY COST
of not halting
biodiversity loss and
degradation of
ecosystem services

Degradation of ecosystems

LESS WATER PURIFICATION

Globally,
T 20%0 of urban drinking
water is polluted
Currently, emissions from
drained peatlands
S59%bo of total global
anthropogenic greenhouse
gas emissions

eo0 21
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Respiration
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Photosynthesis

In the process of photosynthesis. plants convert RADIANT
radiant energy from the sun into chemical energy ENERCY

in the form of glucose (or sugar). \\

water # carbon dioxide + sunlight —— glucose + OMN
6HO + 6co, i

+ radiant energy —> CH,0, + 60,

RADIANT ENERGY

OXYGEN

WATER——=
s =

CARBON
DIOXIDE
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' 16 | 46,988 (100) | 42,576 (90.6) 3,846 (8.2) 566 (1.2)
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« Mareit River(ltaly) S&

v" To provide various channel pattern
(especially for originally braided and
meandering channels)

v' To increase hydrodynamic and
sediment diversity

v" To increase bed armouring and lack of
gravel for fish spawning

v" Toincrease lack of in-channel wood
and riparian vegetation

Resources Research, pp. 5974-5997.

Topographic change
(e.g., bar creation,
floodplain splays)

Sediment
erosion and
deposition

Wohl et al(2015). The science and practice of river restoration, Water

Riparian
vegetation
recruitment

Ecosystem change
(e.g., habitat,
nutrients)

Hydraulic change
(e.g., increased flow
resistance, bar and

bank cohesion)

36

Thermal change
(shading, water
temp. modulation)
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Einzugagebictaglioderung Behelz EZCC CHER012, Bundeaset o Urwek BAFU, Bor: - BeS
wzmbgqmw"ismm«wrmzm%m M permission of

@  Flagship restoration
® Control site

Tributaries
Thur
S5 Catchment Thur

5
o 5 W 20Km
- S i

The river Thur in Switzerland is a tributary of the Rhine.
It is a highly dynamic river in a catchment with no reservoirs to
control its dynamic discharge patterns.

The landuse also varies significantly in the agricultural
catchment (61 % agriculture, 30 % forest and only 9 % urban.)
As Thur River was often flooded by melt water in Spring, the
river restoration was considered to be an alternative flood
protection measure.

Although, it was mainly done for flood protection it is also
expected to improve water quality and provide ecological
improvement by increasing habitat diversity as well.

37

River Thur before restoration River Thur after restoration
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Contaminant Buffer ~ Removal Slope Farm Buffer Reference
width (%) (%) type type Remel A
i{ Surface flow
Sediment 305 20 2 Wong & McCuen (1982) -— o
Sediment 61 95 2 Wong & McCuen (1982) e Hutrentisetiment!
faecal inputs
Sediment 244 92 Veg. Young et al. (1980) §
NG
Sediment 229 33 dairy Filter strip Schellinger & Clausen (1992) Sub. <4
- o ~ surface ‘ Nitrogen
Sediment 61 80 Grassyswale  Horner & Mar (1982)
Sediment 30 75-80 Logging Lynch et al. (1985)
activity B
Sediment 9.1 85 7and 12 Grass VFS Ghaffarzadeh et al. (1992) 3 Infitratiory 3’;2‘;7’ leaf litter/
NO3-N, NH4-N, PO4-P 45 90% Grass VFS Madlison et al. (1992) , acatont microcimate
NO3-N, NH4-N, PO4-P 9.1 96-99.9 Grass \FS Madison et al. (1992) \A
Sediment. N, P 9.1 84,7973 1116 Grass VFS Dillaha et al. (1989)
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NO3-N 10 99.9% forested Xu et al. (1992)
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4: Assimilation
5: Mineralisation
ik
Riparian Planting Zones
Toamn)
COs

48 eee




St X2l = X0l B & (%)

16.0 3,000,000
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Groundwater replenishment
Saltwater intrusion control
Subsidence control
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Lakes & ponds
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19th International Conference on WA e =

Corporation K water

Diffuse Pollution & Eutrophication  airemeisss &5 e soce on veter Emiommon
' B Conference Topics

Integrated Watershed Management

® Agricultural Runoff

Urban/Industrial Diffuse Pollution
Nature Based Solutions, Low Impact
Development, Green Infrastructures,
Water Wise Cities, Decentralized Water
Management Systems and Ecological
Design

Integrated Coastal Watershed
Management

Soil and Groundwater Contamination
Reservoir and Surface Water Bodies
Issues

Public Participation and Sustainable
Development Issues

Policies, Governance and Education on
Diffuse Pollution and Eutrophication
Climate Change Adaptation and

Call for Papers

Mitigation

27-31 OCTOBER, 2019 ® Ecological Health Issues
JEJU, SOUTH KOREA ® Rainwater Harvesting

) ) ® Diffuse Pollution and Eutrophication
www.iwadipcon2019.org Monitoring and Modeling
For inquiries, please contact us
through: Important Dates
— e T

15 September 2018 First Announcement

Launching of

15:0cteber:2013 conference website

Launching of online
15 November 2018 submission system for
for abstracts

Abstract submission
1 February 2019 deadline

Full paper submission
1 August 2019 and early bird
registration deadline

i
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The United Nations World Water Development Report 2018
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Natural, or green, infrastructure solutions for water management across a landscape
Agricultural area

(= g and
(ie. protected areas)

Urban area= LID & GI

A Establishing flood bypasses to
. reduce downstream flooding

R
%

Forest landscape restoration to redce ’ Growing crops across slopes
flood impacts, stabilise 7 ) to reduce erosion and
provide clean wiiter n a

Connacting ruers ta Ancdplains and aquifers

Providing riparian bufferss,
to maintan water quality

Protecting and restoring mangroves,
coastal wetiands and dunes
Conserving and restoring wetlands ™,

rotecting and restoring reefs for
‘coastal protection and habitat

Natural or semi i e p for water
* Hybrid solutions that contains built T OTEITTITT to
elements that interact with natural conventional (built) 'grey’ water infrastructure.
features and seek to enhance their % = &
# The and fu of natural ure assets
water related ecosystem services i i i they i vith built A
will i ve primary servi nd

Source: Infographic ‘Natural Infrastructure for Water Management,; @ IUCN Water 2015.

Further information can be found in UNEP-DHI/IUCN/TNC (2014).
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