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- 5 mins introduction
- 30 mins presentation
- 25 Q&A
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- If you are joining by 
phone and computer, 
mute your computer 
audio

- Use the chatbox to write 
questions or unmute 
yourself during the Q&A 
session



Nanco has worked in various adaptation strategies 
for delta cities, like the ‘Bangkok Adaptive City 
2045’ (Chao Phraya River, Thailand), the ‘Rotterdam 
Adaptation Strategy’ (New Meuse River, the 
Netherlands),  the ‘Greater New Orleans Urban 
Water Plan’ (Mississippi River, USA), the 
‘Comprehensive Urban Water Strategy for 
Hoboken’ (Hudson River, USA), ‘Water as Leverage 
for Khulna’ (Bhairab River, Bangladesh), ‘Xiong’an
new district ecological – sponge city masterplan’ 
(Baiyang Lake, China) and the ‘Adaptation Strategy 
for Zwolle’ (IJssel-Vechtdelta, the Netherlands). 

From 2011 to 2016 Nanco was part time lecturer 
Adaptive Urban Development at Rotterdam 
University of Applied Sciences. 

Nanco has a MSc in Civil Engineering from Delft 
University of Technology (1998) and a BLA in 
landscape architecture from Amsterdam Academy 
of Architecture (2008). 

Nanco Dolman is a leading 
professional in water resilient 
cities at Royal HaskoningDHV. 
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A. The city in its natural landscape
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World of rivers
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World of cities
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Fluvial transect – cities as water 
catchments
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Source: Brisbane river
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Layers approach to spatial planning & 
design
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occupation

networks

substratum

(West 8 | RHDHV, 
2018)



Pressure on water resources
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Deforestation in river catchments
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Progress of urbanization
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Imbalance of natural and urban water 
system
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Urbanization Mexico City valley



17

Mexico city in lake Texcoco (today)



B. What are Nature Based Solutions?
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Nature-Based Solutions (NBS)

• Refers to the sustainable management and use of nature for 
tackling socio-environmental challenges, that include climate 
change, water security, water pollution, food security, human 
health and disaster risk management.

• Defined as actions to protect, sustainably manage, and restore 
natural or modified ecosystems, which address societal challenges 
effectively and adaptively, simultaneously providing human well-
being and biodiversity benefits.
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“Existing” natural areas
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City Park/ Bayou, New Orleans, USA



Constructed areas
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Mirabeau Water Garden, New Orleans, 
USA
NB; to store 6.5 million gallons of 
floodwater



NBS in cities

We need to move towards a combination of
• technological solutions and
• Nature-Based Solutions.

“Nature as the inspiration for climate & multifunctional solutions.”

Goals:
• Enhancing sustainable urbanization
• Restoring degraded ecosystems
• Developing climate change adaptation and mitigation
• Improving risk management and resilience
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Recommended actions in urban 
planning• Urban regeneration through nature-based solutions

• Nature-based solutions for improving well-being in 
urban areas

• Establishing nature-based solutions for coastal 
resilience
• Multi-functional nature-based watershed 

management and ecosystem restoration

• Nature-based solutions for increasing the sustainable 
use of resources and energy
• Nature-based solutions and the insurance value of 

ecosystems
• Increasing carbon sequestration through nature-

based solutions
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C. Water-Sensitive Urban Design
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•Water Sensitive Urban 
Design (WSUD) is the 
interdisciplinary 
cooperation of water 
management, urban 
design, and landscape 
planning.

•WSUD develops 
integrative strategies for 
ecological, economical, 
social, and cultural
sustainability.

What is Water Sensitive Urban Design?

http://www.switchtraining.eu/fileadmin/template/projects/switch_training/files/Resou
rces/UNESCO-IHE_2008_Natural_systems_in_urban_water_management.pdf
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http://www.switchtraining.eu/fileadmin/template/projects/switch_training/files/Resources/UNESCO-IHE_2008_Natural_systems_in_urban_water_management.pdf


“Living with water” principles
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Source: Three-stage approach of quantitative water management, as:
• Proposed in 4th Water Management Memorandum (1998);
• Included in 21st Century Water Management report (2000).



28

RDSD-strategy – Rebuild by Design (2013)



Basic elements of WSUD
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Grassed or vegetated swales



Filtration trenches



Bio-retention systems 



Wetlands



Rain gardens, roof top greening, urban 
forests



Combinations



D. NBS for developing climate resilient 
pathways

36



37



Strategy for achieving the Water Sensitive City

Three pillars:

1.Building flexibility and adaptability in our water sources
“Cities as Water Supply Catchments”

2.Green infrastructure
“Cities providing Ecosystem Services”

3.Building social and institutional capital
“A sophisticated city attuned to an Ecologically 

Sustainable lifestyle”



Developing countries are at an 
advantage!

• Lacking extensive networks of infrastructure or institutions to 
rebuild like those in the developed world.

• Sustainable practices can be incorporated into their present and 
upcoming economic and overall growth.

• Shifting to investments in green energy, water reuse, resource 
recovery and nature conservation is more sustainably & viable than 
trying to quickly reach developed status through the traditional, 
degrading industrial practices.

• Moreover, governments could include Nature-based Solutions 
(NBS) in the sustainable policies being created for their respective 
countries.
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a. Follows infrastructural network - adaptive
b. Co-organizing in urban network
c. Retro-fit natural network - regenerative

Adopted from the ‘Urban Water Management Transitions Framework’ (Brown et al, 
2008)

Step-by-step approach and leapfrogging



Key elements of (spatial) adaptation

A. Analysis – urban system and its environment
• Vulnerabilities (climate stress test)
• Opportunities

B. Ambition – drawing up ambitions
• Goals and challenges
• Planning adaptation strategy

C. Action – implementation in planning & sensing
• Choosing adaptation measures
• Securing & realization in daily practice

NB: (spatial) adaptation is always tailored
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Ambitio
nAnalysis Action

Strategy to implementation



E. Case of São Paulo
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System 
of rivers



Metropolitan region of São Paulo
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São Paulo city

Clean city

• Air quality
• Preserving and expanding green 

areas
• Water
• Landscape
• Eco-economics
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State and municipal parks in São Paulo 
(1998)



Implementation and expansion of
“100 municipal parks” (from 2008)
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Implementation of linear parks (1/2)

befor
e

after
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Implementation of linear parks (2/2)
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Slum urbanization 
programme –
Cantinho do Céu
• 2008-2010 (phase 1)
• 200 hectares
• 9,800 families
• 30 hectares park

51



52



5353



Cantinho do Céu
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Cantinho do Céu



Conceptual schemes



Conceptual schemes
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Thank you!

Any questions?




