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WHY DESIGN MATTERS;
ARTFUL, TECHNICALLY INNOVATIVE, INTEGRATED

STRATEGIES THAT WORK

Climate Adaptation Forum, Boston Jun. 08.2018
Herbert Dreiseitl, Liveable Cities Lab / Ramboll; www.ramboll.com/LCL



}3 of mankind W|II I|ve in Cltles ; HF
ThIS creates increasing pressure on Nature and the Environment

A 14
Green élsappears and Blue is dlsplaced to Underground
7 | &

- 8 d 1%



’s backside to water

‘ h allengeé'f-'

\ ,
ﬁ\/lth mcgasm area f‘ ard faces

T3] ~~‘-'<

nic ‘_WTrmts for upgrading




X .

Partial cloudbursts are more and more common...
One place gets flooded but ...
other neighborhoods sometimes get no drop of rain.

e~ e

The heat island effect causes heavy local downpours in cities







| TOO LITTLE
Heatwaves, Draught
North America 2017




L HIGHLIGHTS

Summer 2017

T-STORMS 2 ) .. e

- =— -

T-STORMS

SUPPRESS HEAT 2™

I

‘yi : ) ) 4=

MONSOON
T-STORMS

Flooding, hurricans,

droughts, wildfires:
+ Damage of $306 Bio
« 3nd hottest year in the
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US history
> CITIZENS SUFFER

@ AccuWeather



REPAIRING THE URBAN WATERBALANCE

Nature Agriculture Urban Area




How to get to a Water Sensitive City
INTEGRATION OF STORMWATER MANAGEMENT

EXAMPLE of HAMBURG, GERMANY | RISA Program

STATUS:

END OF PIPE SOLUTION INTEGRATIVE SOLUTION
ELIMINATION OF WATER WATER AS A TREASURE
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ABC Waters Design Guidelines | Confent organization | Studio Dreiseitl

SURFACE CONTACT TREATMENT COLLECTION STORAGE
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SINGAPORE CENTRAL CATCHMENf

©Herbert Dreiseitl
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SINGAPORE CENTRAL CATCHMENf

©Herbert Dreiseitl



SINGAPORE CENTRAL CATCHMENT
THE ART OF INTEGRATING BLUE-GREEN INTO DENSE CITIES

©Herbert Dreiseitl
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(View from bridge 5)
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KALLANG RIVER Bishan-Ang Mo Kio Park Rain Event 4th May 2011
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KALLANG RIVER
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DRAINAGE FUNCTIONALITY RESILIENCY INTEGRATION
~ 7 single problem ~ T © _Sgp-arate elements parall_el_ ~ 7 7 sectoral dynamic ~ 7 "The water sensitive ci_t;
solution elements
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BLUE-GREEN INFRASTRUCTURE TOOLKIT

1~. "'.T Biological
Tet Absorption

Evaporation |
—>->

]
1
il Filtration Conveyance

]
]
?l.'-‘l‘ Sedimentation Detention —_— D

Infiltration

‘ ® IRecycIe

Retention

&
r

Storage

|:"'-\




BGI - BUILDING SCALE
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Potsdamer Platz
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VERTICAL ABC WATERS DESIGN
INTEGRATION

Freefall' surfa
runoff 1]

Harvesting tank

Cleansing biotope 5 i 2 — T sl Surface rainwater run-off
*for eco-pond ﬁltrat' . 5 sa M 4 s
| e

Pipe connects to retention/harvesting
tank

", Discharge pipe

Overflow discharge
@ pipe

Cleansing Biotope

Pump system




HOLISTIC VERTICAL STORMWATER MANAGEMENT

SAVE 4.1 MILLION
LITER TAP WATER
PER YEAR !

Annual Rainfall
7.7 ML (100%)

o®

filter

Eco-pond %
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Cleansing biotope

Rain garden

]Réin \;\iater harvest tank
~ 53% Collection, 4.1 ML

DV IARE STUDIODREISEITL

Green Roof
50% of total roof surface area
Intensive green roof construction

Equipped with downsprout
connection towards surface and
underground detention unifs.

Vegetative Filter

Serves as vertical conveyance
elements along the building
facade

Provides additional surface
area for WSUD tools and
Increase aesthetic value of the

Rain Garden

A total of 295 m2 is required, and
up to 7 basin units, each 42.1 m2
can be sited.

Provides treatment for 1in 3
months storm event.

Interconnected with vegetated
swales to induce overflow
Harvesting Tank

Receives infilirated water from
bicretention units.

Provides additional storage volume
when surface detention overflows

Can be discharged in a confrolled
way.









BEFORE:
Extensive Flooding

02 July 2011: > 150mm
RAIN fell in 2 HOURS. -
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Cost of direct damages from
* insurance companies
+ infrastructure owners
* municipal buildings etc.

Loss of revenue from shops,
companies, traffic

Benefits from synergies




WHAT ARE WE ASSESSING AND HOW?

The exposed city

City functions are paralyzed and general attractivity decreases

D)
.

Society, functions and
services are exposed

The climate adapted city

A resilient and connedted city

A clean and climate safe city

RAMBGLL
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Infrastructure
damage

Damage to railbed
Cleaning
Rehousing

liiness

Mental stress &
anxiety

Production loss

Traffic delay

INVESTMENT
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Construction &
reinvestment

Operation &
management

Financial costs

ADDED VALUE
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Recreative value
Physical health

Bathing water
quality

Urban heat island
Air quality & CO,

Safety

(climate proofing)
w

BACKGROUND - PURPOSE

TOOLS STEPS

RESULTS

1

Iterative process

2 3

4

DETERMINE PLAN & MEASURE EVALUATE
RISK DESIGN EFFECT COSTS
FLOOD MODELLING INTEGRATED FLOOD MODELLING AVOIDED DAMAGES &
MIKE Urban, MIKE PLANNING & DESIGN MIKE Urban, MIKE INVESTMENT OVER TIME
Flood and MIKE 21 Flood and MIKE 21 Excel
RISK MAPPING COST-INVESTMENT RISK MAPPING CBA
CADSS Excel CADSS Excel
§
TIME
1
8
TIME

- PROCESS - NEXT STEPS



THE ANNUAL COST OF DOING NOTHING VS FLOOD MANAGEMENT

mio. kr. 120

mio. kr. 100

mio. kr. 40 -

Annual cost of doing nothing

mio. kr. 20 -

2012 2022 2032 2042 2052 2062 2072 2082 2092 2102 2112

“ Do Nothing = Cloudburst proof

mio. kr. 0 -



STRATEGY, TARGETS AND SERVICE LEVELS

Service levels
e Flooding accepted with return period of 10 year

e During a 100 year extreme event
(present day precipitation +40 %)
water levels of up to 10 cm are accepted

Strategy and targets, technical

e 30 % of impervious areas detached
and rainwater is harvested or infiltrated

e Retention upstream and discharge downstream

e Reduced urban heat island effect by
30 % more green spaces

RAMBGOLL
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Lakefront Cloudburst
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COST-BENEFIT ANALYSIS

Ramboll is increasingly selling the risk-
based resiliency planning approach to:

1. Build the business case
(Copenhagen, NYC, Singapore,
Gothenburg, etc.)

2. Prioritize options or plans
(Copenhagen, Buzzard Point)

ié; . rmEmEmikssenc
i i % % gg{h:fnburg K—lm FFFFF
3. Define optimum safety level = @
Novalios

(Kildeskovsrenden, Buzzard
Point)

RAMBGOLL
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EXAMPLE - WASHINGTON D.C.

Buzzard Point (US) |

& s

Developing a conceptual plan for living
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shoreline protection along the Anacostia and
building business cases for levels of protection

Status 2100
sk [$/year]

aininy 13 Aepoy
sjuana abins w.ojs |epl} pue |eiAn|d4
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BACKGROUND - PURPOSE - PROCESS - NEXT STEPS



EXAMPLE - WASHINGTON D.C.

Buzzard Point (US)

#
i ; Baseline Strategy I Strategy II OPTIMUM
Comparison of costs and benefits o ad 9 r SERVICELEVEL
associated with each living : INVESTMENT
shoreline scenario through cash- o
flow modelling .
o NET PRESENT VALUE
f . ADDED VALUE
: N
) 5000 - SERVICE LEVEL
E 0 s $2
: -100,00
_“é -150,00
;:E.' H Investment Costs Economic Costs
i Social Costs Economic value created
e 1 Social value created B Envirenmental value created
Scenarios Strategy 1 Strategy 1I
NPV ($ Million) -136.02 -27.62 14.76
Benefit-cost ratio 0.40 0.83 1.11

RAMBOLL

BACKGROUND - PURPOSE - PROCESS - NEXT STEPS
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WORKSHOP WITH PUBLIC & STAKEHOLDER INVOLVEMENT
y Tanner Springs Park under leadership of Herbert Dreiseitl
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DESIGN CREATES VALUE 3
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Herbert Dreiseitl, Liveable Cities Lab / Ramboll
www.ramboll.com/LCL herbert.dreiseitl@ramboll.com
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