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“The most important issue that faces all landscape architects, environmental planners and designers in the 215t
century will be precisely the integration perhaps by shotgun, of current economic and political-thinking with
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“ The only way we can make a difference in our impact on the global environment and climate is through a holistic
approach to policy, planning, engineering and design, wherein we all work collaboratively to
goal”, Joe Brown, AECOM Design & Planning 2010.
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A=COM

Federal requirement, interpreted at city level. Subsidies
available. Emphasis on reduction drainage charges.
Green roof technical standards published in the 1970s.

Federal requirement, interpreted at Canton level.
Emphasis on biodiversity

Since 1985. First subsidies, now compulsory

Emphasis on water quality, developers get

extra floor space for roof greening

Urban heat island and energy consumption concerns
Guidance only. UHI and biodiversity concerns

Urban heat island and energy savings

Encouragement: urban heat island and
accessible greenspace issues

‘Skyrise greenery’ initiative helps to extend
the garden city concept
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Result of roof greening in Linz, Austria since 1985
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Introduction to the Intervention
Graen roofs (Sometmas known as living
raafs) are delibarately vegatatad roofs
Inkgnsive gresen roods arg ool gardens, found
on residential and substantial commercial
buildings which arg usually imgated,
Extensie grean reofs ane relatively lighbwelght
and low maintenance with sel-sustaining
wangatatbion

Graan roofs am tnuly multi-functional. Typical
nténsive gréan roofs absars S0% ofthe
rainfall that falls on them, helpng to reduce
the prassune on drainadgs systems and the
rigk of Aooding, Green roofs are recognised

by thes Erviranmant Agency and CIRIA a3 a
valuable component of sustainable drainage
systems (SUDS). Water that evaporates

from gresn roofs cooks down buildings and
naighbourhioods, Redping paople o copa

with heal waves and the urban haat sland
Graen rooks sava enargy and reduds cabon
digxide emisgions by increasing irsulabion and
reducing ar condtioning loads. Grasn roofts
can bring valuable wildlife habitat inte areas
whers the consarvation of biodiversity is otan
negkected. Roof gandens provide amenity and
plasas bo relax and grow food in éven the most
urban locations

O 0®

Multiple Benefits

+ Supporting Investment:

Instatkng graen roofs halps b
support the growth of green
industry in the Black Country

Fastering High Quality
Meighbourhoods:

Roat gardans and sdansive
gresan roofs will halp bo gresn
distncts that might othenwise
ba parcaived as harsh
arvirGnnments

Creating Sustainable Links:
Graen rook can ac a5 stepping
stanes in acalogical febworks

Pratecting and Enhancing
Biodiversity:  Exiensive
grasan roafs can be designed
o benefit birds and rare
rvartabrates, including bees,
which are mesponsible for
pallinating much of aur fagd
orops.

©O © @0

* Celebrating a Sense of Place:

Green roofs can bring & new
atlractve logk to olherwise
genanc “anyplace’ buikdings.

= Supperting Healthy Living:

Green roofs can bring
pavchokogica bensils for those
whi gwerook or use them . Roof
gardans can be ussd o produce
lecal faod

* Managing Resources

Efficlently: Gredn roofs
corgerve enargy and prolong
the lite of the waterproohing on &
roof. They also help bo maintain
waler and air quaily,

* Building Rezilience to

Climate Change: Grean roofs
help 1o reducs the urban haat
1slard eifect and are part of
sustainable drainage systems.
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Introduction to the Intervention
There are senous surface water flood risks

in the Black Country. There are also serious
water pollution issues in the canals and
waterways. Therefore measures which help o
capture, store and treat runolf after it rains wall
hedp to protect property and waterways from
both fleading and pollution

Urban wetlands are a type of Sustainable
Urban Drainage System (SLIDS) that act to
stofe and treat water while alse providing
valuable habdat and amenity. Urban weltlands
are constructed, and can be sized and
designed to suit their contexctual surroundings.
The wetlands can be lined and have a

hard edge to suit commercial or industnal
surroundings, though the sod and vegetation
layers are specifically designed to provide
water filtration.

The Black Country has a lot of commercial
and industrial areas where softscape water
managemeant features may not be suitable

Lirban wetlands can be accommadated in ‘lost

spaces’ in these areas, and may be linear
of irmegular in shape, capturing runcff from

sevaral surrounding proparties (directly from
roofs and paved surfaces).

SLDS will be required on all new development
sies under the Flood and Water Management
Act 2010, but there is a very appanent need

to also retrofit SUDS into existing aress,
particularly areas with a high partion of

paved surfaces where runcff volumes are
considerable

URBAN WETLARDS
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Priority Areas
Surface water flooding is an issue across the
Black Country due to the high proportion of
impermeable surfaces which create runoff
when it rains. Streets and roads generate
a high quantity of runoff, polluted with
sedimends, oils and heavy metals, which then
drains to local waterways anc canals. The
intreduction of Sustainable Urban Drainage
Systarrs (SUDS) will halp 1o alleviate flood
risk and |lesson water pollution, and should
be implemented across the sub-region. Street
raingardens are a type of SLIDS that should
be focussed on in the Black Country. The
following criteria should be used to identify
streets and roads that should be given higher
pricrity
+ Streets or roads where changes to the
streatscape are proposed for other
reasons, incleding intreduction of traffic
caliing measures of public realm where
raingardens of treepit raingardens could
also be inroduced as water management
features

+ With preference given to residential areas,

whare street greening would benefit house
values and amendy,

+ ‘Where communibies would like to get

imealved in the implementation and
management of raingardens on their street,

+ Rain gardens sheukd be pricritised in areas

where there are know ssues with surface
water flooding,

+ Which act as a walking or cycling link,

whare addibonal greening would support
greater use

+ Streets or roads that coincide with key

ecological comridors, where raingardens and
street frees could be integrated with a wider
habitat netwark

BT
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STREET RAINGARDENS

Key Design Principles

Design - Sroal rangardens should be sized
to provide adequate capture of water after

@ rainfall evert, but also to aliow for @ high
lewal of natural water traatment to take place
As arule of humb, urban wellands should
b batwean 2-5% of the impermesble arsa
it drains ithe area of roofs and paved space
1t wall capture waber from ). Raingardens or
other SUDE features should be sized by an
&nginear

Strestacape Integration - Raingardans
should be integrated into appropnate
spacas within a shrastscapa. Verges can
b wsad on either eide of & straal, or for
more aficiant construction, one cantral
garden can be used ma central resarvation
Tralfic mlands and roundabouls can alsa
b converted to raingardens to craate an
attractive yat fundional landscapes The
undarground Silralion kawers arnd piping
Bansath a raingardan mean that they naed
by b care fully placed in relation o olher
underground utilibes.

&2

Inclusion of Street Trees — Sirest rees can
b inctrpirated into & raingarden and runoff
can thersfore be used Lo passively imigate the
traa_ Adres pit can akso ba desgned as a small
raingarden, gathering nunoff and passing it
trerawqgh vartical fiter laers

‘Water Treatment — Tha wallard showld be
vegatabed with plarts that can cope with

btk weal and dry condifions, which assist

in walar brestment, which are frabive, and
wihich contnbute to amenity. The soil layers
barwath the rain gardsn should be specfically
designed o allow rapid desinmng (with a highiy
pameabla layer on top), but also to aid
traatmerd (with sard firation lawers) A gravel
storage area with a perforated pipe should be
includad as the bottom kaver o caplure water
and diract it bo either a reuss nesd or o the
wider drainage nebwark

afrdressing Irip
P ground cover
vegetation

laamy sand tier
media

sandy brargiion
layer

aravel drainage
laper conlaning
RErDraed

dranage pipes

Fig i1 Rangrden T P - Tyt Sadon

Soll Contam|nation - Whers land may be
contamimated, raingardens shouwld be lined
with a geomembrans to ensura water doss nat
contact contaminated soil and subssquently
nikitrate groundwater supples.

inunaation
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EEErlicn protection from
ramc
I
Lk
———
-

COERE DO DO o il
dranage system

Adoption and Maintenance - Linder the
Flood and \Water Management Act 2010,
unitary authordias will be responsible for
adopting SUDS (eatures. Privals owrss
can alse take responsibility for adeption and
mairenancs,
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Master Plan of Mobilization Area
AT 1

Tanggu South Station
Revitalization
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Street Life
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moreover, they are places for relaxation and enjoyment PP RN EARNY
I * @ ARTERY
— #RAE NEIGHBORHOOD STREET
ERETN MOBILIZATION AREA BOUNDARY
the activities they generate % MEHEEN PRIMARY AREA BOUNDARY
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1)The streets are not only places for movement and circulation;

2)The characters of streets are built upon pedestrian usage and



Interactlon between Buildings and
Open Space Systems
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Taking advantage of the condition that all buildings within

CBD will provide courtyards, the connection between T T
building courtyards and the streetscape shall be -+
emphasized to encourage pedestrians to use the 2
courtyards, to explore more routes to their destinations, C‘Llf e el
interact with their surroundings and enrich street life. 1 s
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BRI E AR

Use the planting zone of the sidewalk to collect
the runoff from streets and paving. Through the
soil the water can be cleansed and re-used for
irrigation before it is discharged to the
municipal stormwater piping system. This g A S e e T g
process relieves the burden on the municipal : B i N TN T L
systems for stormwater drainage and
discharge, water supply a_ng treatment.
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Parks for Runoff Collectlon and Re-use
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Besides the street system, the parks and the - —

green zones can also be part of the stormwater

management. Cisterns and storage tanks can 28

be installed below grade inside the parks to |

recycle cleansed runoff for irrigation. 1
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Stages of GMP

Short-term measures

existing space
1 to 2 years

Medium-term measures

association with other
developments private participation
design/management

Long-term measures
vision
innovative
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Maximize Greening Opportunities

» Climbers were planted against
vertical walls

» Tall palms and shrubs were
planted to screen vertical walls







140x4m - double sided in places







AZCOM Concept: Colour and texture
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Noise barrier

Biodiversity
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Attenuation of rainwater runoff

Building-integrated vegetation benefits



Thinking about the Exterior:
Green Roofs + Vegetated Walls

Green Walls and roofs provide
protection from the elements
and reduce pollution.

They also provide a third
Insulation skin.

PVs work well with
green roofs .
Govor® o
Photovoltaic panels

can be used in e

combination with green
roofs. The green roof
requlates the )
temperature and ©--o-0 e e
makes the PV

more efficient.
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vegetated walls provide a third skin

ound PVand ma Kes it work more efficiently




Singapore Sports Hub — Singapore
Client: Dragages Singapore Pte Ltd

AECOM has been involved in the schematic design
of a non-conventional storm drainage system
integrated with productive landscape and
rainwater harvesting

The system aims at reducing potable water
consumption, minimizing system maintenance
and operating cost through the use of green
infrastructure that functions as a natural
treatment system

The design demonstrates commitment to
sustainable design alternatives and helps achieve
high Greenmark recognition

Estimated total saving related to reusing harvested
water is on the order of SS 200k per year




Singapore Sports Hub — Singapore
Client: Dragages Singapore Pte Ltd

. mad MASTERPLAMN DRAINAGE DESIGM (EDAW)
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ANTERFACE POSTS BETWEEN
BLIL MG PLAMNIRG DESKGH
AND MASTERPLAM

EOOSTED RAIN
WIATER SUFFPLY

BACH UP ¥ATER
SUFFLY

_______ L2

e

B e T T £ e e

M CVERFLOMY

RAIMWATER TANE ID!.'ATFI'I
WITHIN THE STADILIN,

¥ i

RETENTICN PLX




Stormwater runoff management

Streetscape
bioretention planter

Bioretention basin

Plaza bioretention planter



constructed wetlands
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constructed wetlands
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g Integrated Landscape - Tianjin
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