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Who is to blame?

God?

Climate
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No, it's the
Dutch!
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What we need

new homes increase CO? increases more intense rainfall

CO?emissions further global warming more flooding
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Where shall we put them?

* Not here!
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Where shall we put them?

* Okay, maybe here?
]




Where shall we put them?




™ LifE projee

Long-term Initiatives for Flood-risk Environments adopts an integrated
approach to adaptable, zero carbon, flood resilient development.

Innovation Fund 09 | ional Urban Design Award 2009,
defra ‘6 The LIfE Project I[ULA T e e

A '“ . RIBA President’s Award for Professional Homes & HCA Sustainability Framework
R I B J"\ Practice Research 2009 iy - Consultant 2010



World Bank

BUILDING

NEIGHBOURHOOD

ARCHITECTS
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Orabs

Flood risk and development p&-....o.=

PPS 25

Flood Risk Essential Water Highly More Less
Vulnerability | Infrastructure | compatible | Vulnerable | Vulnerable | Vulnerable

classification
(see Table D2)

Zone 1 v v v v v
5 | Zone 2 v v Exception v v
@ Test
= :
K required
E Zone 3a Exception Test v X Exception v
© required Test
c A d
N i | IR ... )
-§ Zone 3b Exception Test v X X X
o | 'Functional required

Floodplain’
Key:

v Development is appropriate

X Development should not be permitted

Water Compatible Uses More Vulnerable Uses

boat yards, marinas and open space... houses, hospitals, schools...

Highly Vulnerable Uses Less Vulnerable Uses

emergency services, caravans, basements... offices, retail, commercial or civic buildings...

® o ©® @ e

areas and eco towns

Environment Agency Flood Zones

NN
/E/\‘\\\ L\ Uy

[ ] Flood Zone 1
Flood Zone 2
" Flood Zone 3

=== Main River
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Flood risk mapping <.

adaptation for urban
areas and eco towns

Pluvial Flood Vulnerability
(from the land)

—The EA produce maps of
flooding from the river (fluvial)

—LBS produce detailed
maps of the flood hazard
(depth+velocity) from river
flooding with climate change

—LBS also produce a range of
maps for current and future
surface water flooding (pluvial)

—The toolkit combines this
info into just two maps
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LAND USE ALLOCATION ™~
SOPT PLAY T~
@ Natural dedicated area for recreation ac®gcluding sensory gardens, local
I equipped area for play and playing flelds. ~—

INDUST RY AND BUSINESS \
B1 - Business, B2 - General Industry, B8 - Storage and Distribution © ~.

€3 - RESIDENTIAL

Dwelings, small businesses at home. (Does not mclude households consisting of
more than six residents not in a family or households where care is provided for

I MIKED UsE
Employrmant located at ground floor with residential located above ©

green and blue space
adaptation for urban

~ areas and eco towns
S~
-~
~
~
~
~
~
~
~
~
~
~
-
~
~
S~
Flood Hazard with
fleodZanes Climate change
LAND USE ALLOCATION F"] tow  BRC n
SOFT PLAY

Natural dedicated erea for recreation activity including sensory gardens, local
equipped area for play and playing fields

2 SPEREDN ROOP / WAL

Aplar 00f or will 10 @ building that helps 1o control runoff slowing the flow
down 10 1 qud 1010 ranwater and fier out polutants *
s i
Shalow channels that are d 10 convey, mfiltrate, store and tre st run off
rainwater They run paraiel to hard o 08, alowing runoff 1o inckle down sde
wopes and then P 0 another or Canbe
used i permeable or mmﬂmubh around condieg *

TRANSPORT & ACCESS ~
PRIMARY ACCESS FOR WEHICLES' \

@ Essential road nfrastructure designed 1o sow safe access and agre
amergoncy and residents vehicles for a 1 m 100 year flood evert. Gener nlly
highest volume of traffic

INDUS TRY AND BUSINESS
B1 - Business, B2 - General Industry, B8 - Storage and Distribution ¢

SECONDARY ACCESS - SIDE ROADS
@ Support infrastructure 1o prmary roads with lower volume of traffic. Secondary
10ads could be designed for flood mundation or as a flood pathway.

FOOTPATH & CYQENAYS
[@ Alwactve and practicable public routes promoting sustainable movement and &
viable altem ative 1 use,

MIXED USE
Employment located at ground floor with residential located above ©

RESOURCES (ENERGY & WATER)

BIO-MASS/COMBINED HEAT AND POWER (CHP)
Small powerstations that provide Combined Heat and Power from burmng fuel
such as wood chip. Tri-Gan powerstaions can also provile caolng

SOLAR BLECTRIC

Sotar photavaiaic cells (PVs) convert the sun's energy into electicty Typicaly
located on south facing roofs o as exterior wall cladding systems.?

APPROACH - DRY PROOF - Water Exdusion Sirategy

For fiood depths up to 0.3m, resistance measwes used to keep water out The
drategy is for short term floods as profonged flooding will mcrease the potential
for water penetration. Low permeability materials are used that are easy to clean
and dry out. The finished floor level should be 03m above the predicted flood
level due to fresboard 3

HPPROACH - WETPROOF - Water Enlry St alegy

For 800 depths above 0 3m, consider resfience measures to allow water in to
avold structursl damage. Measures are taken to reduce damages, deformation,
and faciitate drainage, drying and cleaning ?

LAND RAISING

Remove buildng from flood hazard. Land is raised to create high grnund w-lhoul
adversely affectng flood Desygn should

flood storage *

ELETATED

Remowe building from flood hazard corwentional approach raised kvel difficult
access poor urban reaim. Would address flood compensation issues. The void
beneath the building should be protected for flood storage whilst maintaining flood
flows*

zlele| e =%

& %[0

€3 - RESIDENTIAL

Dwellings, small businesses at home. (Does not include households consisting of
more than six residents not in a family or households where care 1s provided for
the residents)
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Toolkit on Blue Infrastructurorabs
Planning for LifE DESE=
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you learn from the

4
|

[,

®
o L
< o h ‘.'
b » W . N
— "
. =0 AR
ny - ~
. ‘ <
| " "

ish?

5

AN
- LA

et

A

........




S

=

UK) ’f




Deal Ground, Norwich

Flood Zones

Predominant risk from
the River Yare

Flood Levels for Yare
(from EA, Isis
modelling)

120 =1.36m ACD
1100 =1.85m ACD
11000 = 3.09m AOD
1100+ CC = 2.04m AOD

zources of information:
levelz bazed on ISISNODE YARTZ2_4284
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Maybe we can’t stop this...

&
=&

new homes increase CO? increases more intense rainfall
CO%emissions further global warming

more flooding
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Winter

Summer

10% probability level 50% probability level 90% probability level
Very unlikely to be Central estimate Very unlikely to be
less than greater than
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0 1 2 3

5 6 7 8

Change in mean temperature ('C)

P T £} W
Changsin precisitatian 131

2050s - 90% probablllty to be
no greater than this change in
winter precipitation (%). Medium
Emissions Scenario, UKCPO9

...bout maybe we can adapt?

2050s - 90% probablhty to be no
greater than this change in summer
mean high temperature (°C). Medium
Emissions Scenario, UKCPO9

ARCHITECTS
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What’s the weather like?

2080 Min Avg

el (o Temperature
..34\ . & 4'1‘ min, max (°C)
0.1 1.0 6.8 Number of heat
wave days

‘ 565.2 , @ 674.3 M.e'an 'annual pre-
’ ' : cipitation (mm)
Wind speed
) @ O

Sunshine (Daily
solar radiation)

River flows
(% change)
-1(')% +24%

Wettest day in
winter (% change)

DB QDN
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And what’s that lika?

Average Temperature in *C, Norwick

MNonwich avy temp 20303
=Morwich avy lemp 2080
—Ayerage Temperature in *C, London

=Average Temperature in "C, Paris

Jan

Fib

Mar

Apr

Mavy Jun Jul Aug Sep Ot Moy Dec




Water Level (m)

Predicted Peak Water Levels For 1 in 100 Year Event

3 | *
[ {  90th (Fluvial + Sea level)
250 4— x
' Baseline Proposed Scheme
90th (Fluvial)
2 1 50th (Fluvial + Sea level)
50th (Fluvial)
10th (Fluvial + Sea level)
10th (Fluvial)
Land Level
150 4—
. % Fluvial +Sea Level
= : % Fluvial
| ‘
2012 2030 2080

YEAR



Climate Adaptive Neighbourhoods

Appendix 1: Typical Plans

Characteristics of the development

Duplexes with apartments above
Or townhouses

All units at ground floor must have an upper level as
safe refuge

Bedrooms to ground floor is to be prohibited due to
risk of ficoding

Courtyard parking (Landscaped) with podium deck as
refuge

Rainwater storage to courtyard

LAYOUT

Key Rooms:

Kitchen at high level

Living spaces above GF

Bedrooms above max flood level
Services:

Electrics at high level

Drainage

Main services and emergency backup
Daylighting:

Solar Gain (Cooling)

Reduce need for artifical lighting
Safety during flood scenarios

Early warning system

Refuge

Key

Commercial

Residential

Mixed-use design
(dupl and flats)

Townhouse

FT
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Rainwater Harvesting > BUILDING

Options

1. Communal system located below
ground in the courtyard (need for
pipes, pumps, treatment etc)

2. Communal system located at high
level (New York style+need for pipes,
pumps, treatment etc)

LI
3. Individual RW systems located on LJd eI
terraces or within flats (space take on

flats)

"

&

=3
t———‘~

Stage 2, Interim Repor: - Appendix € - 46.5
) Baca Architects Ltd 2072 I ARCHITECTS
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Plan{

selec f{{@QﬂTE

Trees and planting on
the streets

Trees and planting in the
courtyard

Planting to individual
terraces
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Resilient materials, WALLS >
CONS&g At e

1. Brick and block, cavity
masonry wall
construction

AN

2. Timber frame and
insulated timber infill.
Brick, timber, render or
metal panel finish

3. Steel or concrete frame
with steel stud infill and
render/ single brick skin
(mass house builder
approach)

source:
http://gccds.org/
Gulf Coast
Community Design

Studio
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Bringing the design together

ARCHITECTS
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And how the building is
constructed
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Integrated Section
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% of annual occupied hours above 28°C (internal temperature)

Incremental Effects Of Cooling Strategies On Base Scheme
For 90th Percentile Future Climate

Add Thermal Mass

]
]
+ Add Natural Ventilation

»uiEld\aii/i@ e

2% +— i o '
2 8 B § ' -
| 88— ' ¥ Add Solar Shading
oY = o J ' -
H 3 3 7! Y .
| — o | = e g ( RR RN RN
! .g = s A
: : (=]
s g @ B
I S — . ) ¥ 22
| R = S~ ' 5KW HVAC
E =3 2 ] EEEEEE}
S— e | H H
E : : : 90th Percentile
E ; EI EEEERNDE

3 y 66th Percentile

OVERHEATING CRITERIA (ABOVE . 8"C]; %

1% 1 == =57 2 0 12KW HVAC :
1_' = _-;- : E (+ HVAC 12KW Cooling)
— : E
Ld ’4.- E E
Y 15KW HVAC
% - 3
,.: S - .E 50th Percentile
AP et T4 e el :
‘ 2 0 ‘
2012 2030 2080
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Concept Plan - Coastal Destination Littlehampton > West Bank

R 4 -
\

[0 Arundel / e _
Thq Rance Barrage. ;
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Or resilient
\“I

— ___,_,—.~
v




Or floating
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Or this...The Amphibious House

ARCHITECTS
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Forest Mews
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