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AGENDA

• About Ramboll 

• “Cloudburst” 
Concept 

• Exemplary 
Projects

• Lessons Learned



15,000 EXPERTS
300 OFFICES
35 COUNTRIES

RAMBOLL AT A GLANCE
• Foundation owned environmental engineering, design and

consultancy company recognized for our environmental 
and health practice areas

• Our founders had high ethical standards and behaved 
responsibly towards each other and society at large

• We joined the UN Global Compact in 2007 - a framework 
for businesses committed to aligning their operations and 
strategies with ten principles in the areas of Human 
Rights, Environment, and Anti-Corruption

• We strive to achieve inspiring and exacting solutions 
that make a genuine difference to our clients, end-
users and society at large

• We evolve to keep pace with these changes (science
and technology, evolving legal and social pressures)
by adding new services, contributing to scientific
advances and expanding geographically



WHAT IS “CLOUDBURST”

Copenhagen 2015, Photo: Bax Lindhardt



COPENHAGEN CLOUDBURST MANAGEMENT PLAN
CHALLENGE
Destructive cloudburst event 
in 2011 with EUR 800 million 
in damages 

Danish Meteorological 
Institute projects intensity of 
heavy 
rainfall could rise by 20-50% 
by 2100

WHAT WE DID
• Climate adaptation & 

landscape architecture 
• Energy strategy 
• Physical planning
• Social & economic impacts
• Stakeholder and citizen 

consultation 
• Urban water management

EFFECT
Positive impact on city 
liveability/attractiveness

New park saves  approx. 
€134 million over storm water 
pipe

TIMELINE
Completion 2013



ANNUAL COST OF DOING NOTHING VS FLOOD MANAGEMENT
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Do Nothing Cloudburst proof

One single cloudburst event in 2011 cost the 
City of Copenhagen  $1 Billion in damages



BACKGROUND

Using BGI for stormwater quality/quantity + adding value to the community



BACKGROUND

1/100 year event

7 Catchment areas 300+ projects
Integrated planning process



BACKGROUND

Integrated planning process

4. Cost-benefit analysis



CLOUDBURST RESILIENCE STUDY AND PILOT PROJECT, 
NEW YORK CITY
CHALLENGE
NYC DEP wanted to address 
heavy rainfalls through 
integration of traditional 
underground drainage 
infrastructure with above-
ground, nature-based 
solutions into ongoing 
urban infrastructure 
planning. 

Develop the guidelines for a
city-wide cloudburst plan. 

WHAT WE DID
Conducted a study providing 
best-practice insights and 
advance insights and new 
planning paradigms through 
conceptual design of specific 
pilot projects in NYC.

EFFECT
The study identified the socio-
economic benefits of nature-
based solutions and paved 
the way for a pilot project in 
the South-Eastern part of 
Queens. 
TIMELINE
2016 - 2017



- Diverse cities with universal challenges

Copenhagen, DK

Queens, NY

CLOUDBURST RESILIENCY STUDY - NYC 

2015 
Copenhagen and NYC sign Memorandum of 
Collaboration on Climate Adaptation



Testing the Copenhagen Cloudburst Planning 
Approach in NYC

CLOUDBURST RESILIENCY STUDY - NYC 



Existing Conditions

CLOUDBURST RESILIENCY STUDY - NYC



CLOUDBURST RESILIENCY STUDY - NYC • Masterplan (68 projects)

• 11 cloudburst roads

• 16 cloudburst roads 
with retention

• 15 retention streets

• 4 cloudburst pipes

• 18 central retention

• 4 local retention

• Two pilots

• South Jamaica House

• St Albans pumping 
station



CLOUDBURST RESILIENCY STUDY - NYC

Probability of flooding is 
based on hydraulic model results 
for today and in the future

Probability increases over time due 
to climate change



Consequence is based 
on Hazus (FEMA) damage costs

Risk is expressed in expected 
annual damage costs 

CLOUDBURST RESILIENCY STUDY - NYC



Plan & Design framed across 3 workshops

• Ownership (be part of the “evolution”)

• Build collaboration

• Add value

CLOUDBURST RESILIENCY PLANNING STUDY 



CLOUDBURST RESILIENCY PLANNING STUDY 



Construction and maintenance 

costs over time

CLOUDBURST RESILIENCY PLANNING STUDY 



less flooding

decreased damage costs

CLOUDBURST RESILIENCY PLANNING STUDY 



Capital investment: $330 million 

Avoided risk costs: $310 million

$20 million net loss

CLOUDBURST RESILIENCY PLANNING STUDY 



CLOUDBURST RESILIENCY PLANNING STUDY 



• Avoided social and environ. costs: $290 million

• Created social and environ. costs: $3 million

$273 million net gain

CLOUDBURST RESILIENCY PLANNING STUDY 



“Ramboll not only has the 
water engineering techniques 
but can also factor them and 

all the other aspects into 
the big calculation – and 

simplify it. 

Cost-effectiveness means not 
only the amount of savings 
in terms of avoided property 
damage but also the extent 

to which the new green areas 
will improve residents’ 

health and quality of life.” 

Alan Cohn, Climate 
Program Director at 

NYCDEP 

“
Urban value increased through BGI

Risks reduced using BGI

Cooperation increased through 
integrated planning

CLOUDBURST RESILIENCY STUDY - NYC



Ramboll

Thank you!
Julie Conroy
Lead Climate Planner, Ramboll Americas
Climate Adaptation and Landscape Architecture
Julie.conroy@ramboll.com 


