
Building With Water. Mapping Portugal’s port cities and water heritage
An invitation
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Carola Hein, UNESCO Chair Water, Ports and Historic Cities, Leiden-Delft-Erasmus universities



• Mapping Matters!

• Building with Water: Connecting the Dots…

• World Inventory + Urban Heritage Atlas+ World Heritage Canopy

Examples from Paris and Amsterdam 

A call for Mapping Portugal’s port cities and water heritage

• Building Bridges for Resilient Communities and Protection of World Heritage

Building with Water. Mapping Portugal’s port cities 
and water heritage



@
 M

id
dl

e:
 B

oo
th

 M
ap

s



Mapping Workshop Wamunet 2024
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Mapping Workshop Wamunet 2024
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Mapping Workshop Wamunet 2024
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Mapping Workshop Wamunet 2024
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Building with Water: Connecting the dots
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The goal of the World Inventory of water museums, interpretation centres, ecomuseums, 
and extended museums is to collect new data and information on the main features, 
collections (physical and digital), and activities of museums and institutions worldwide.

A practical Toolkit has been designed to facilitate a 2-step implementation process of the 
World Inventory at regional and national level, which is as follows:

1 – identification of relevant water-related museums, information centres, and cultural 
landscapes by means of a specific taxonomy (1st step), and

2 – compilation of additional information on existing institutions as regards their 
collections, management structures, activities, and projects through a questionnaire 
(2nd step).

The Toolkit will enable National IHP Committees, universities, and research centres to 
produce inventories at regional and national levels.



The World Inventory of Water Museums 



World Inventory Step 1 
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UNESCO Urban Heritage Atlas



UNESCO Urban Heritage Atlas
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Source of the photo’s: Amsterdam city archives



World Heritage Atlas: Amsterdam
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Contribution to World Heritage Atlas: Amsterdam

Future Contributions:
Paris
Nzulezu

We are looking for 
contributions from 
around the world. 
c.m.hein@tudelft.nl

Lead: Yvonne van Mil, TU Delft



UNESCO World Heritage Canopy
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UNESCO World Heritage Canopy
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UNESCO World Heritage Canopy
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UNESCO World Heritage Canopy
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UNESCO World Heritage Canopy



Scale 1:50,000

Within UNESCO property 8

Paris (in total) 21

UNESCO Paris, Banks 
of the Seine -
PROPERTY 
BOUNDARY

World Inventory + World Heritage Atlas: Paris

Water-related musea and potential 
new partners in water storytelling:



Musee des Egouts de Paris: Wamunet Member in World Heritage city
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Musée des Gobelins: Rediscovering hidden waters

Connecting people to their 
past through river-
scape/water stories 
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Paris Aqueducts
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1 to 450,000 1 to 150,000



Paris Olympics: Swimmable Seine
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Source of the photo’s: Wikimedia Commons 
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Source of the photo’s: Wikimedia Commons 



Wamunet Taxonomy
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WAMU-NET Taxonomy - Douro River/Porto and its vicinity

Scale 1:50,000



WAMU-NET Taxonomy - Douro River/Porto and its vicinity

Scale 1:50,000

Themes present : 

● Water infrastructure
● Water cycle
● Water conservation
● River-human relations
● Traditional industries
● Maritime history

Themes to elaborate further: 

● Climate change 
● Groundwater
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Farolim de Felqgueiras: Lighthouse

Douro River Basin Water Musea and (World) Heritage Properties



Douro River Basin Water Musea and (World) Heritage Properties



Pestana Douro - Palácio Do Freixo
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Alfandego do Porto
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Porto:
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Wamunet members in World Heritage cities

41 Wamunet
Members are in 
World Heritage 
Cities 
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PORTO

Scale 1:1500000



MUSEU DO DOURO (DOURO MUSEUM), PESO DA RÉGUA
50

Douro River Basin Water Musea and (World) Heritage 
Properties



Douro River Basin Water Musea and (World) Heritage 
Properties



● Stream degradation: more than 75% of the streams and rivers in Porto have been enclosed by 
pipes due to urban pressures, including infrastructure development and tourism. This has led to 
significant degradation of the city's ecosystems and water resources.

● Climate change impacts: like urban flooding - Porto faces an increased risk of urban flooding 
due to climate change. The city is implementing strategies to improve hydraulic drainage 
conditions and increase permeable surfaces to mitigate this risk; extreme temperatures - rising 
temperatures associated with climate change are putting additional stress on water resources 
and urban ecosystems.

● Groundwater challenges: including nitrate contamination exceeding safe levels in nearly one-
third of samples, saltwater intrusion in coastal areas due to excessive extraction, and microbial 
pollution from urban and agricultural sources.

● Infrastructure Inefficiencies: approximately 30% of tap water in Portugal seeps into the ground 
unused due to outdated supply networks, this is most likely the case also in historical city of 
Porto.

Water-related challenges in Porto and its vicinity



Scale 1:1000000

PORTO
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Combine and Analyse

… and they offer 

valuable 
visualisations to 
reflect and discuss 
upon conflicting uses 
of the space.
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The Dutch Water Defense Line: Water and Heritage
A Value Case Approach



The Dutch Water Defense Line: Water and Heritage
A Value Case Approach
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Open Access Peer Reviewed Publication: Blue Papers
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A mapping methodology for comparative 
analysis of water-related heritage 
Based on the UNESCO Historic Urban Landscape approach
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Dai, T., Hein, C. M., & Baciu, D. C. 
(2021). Heritage Words: Exploring Port 
City Terms . European Journal of
Creative Practices in Cities and
Landscapes (CPCL), 4(2).

Dataset of water-related World 
Heritage sites based on terms or 
words.
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Water Views from Portugal
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PORTOLisbon
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Water Systems Design: Learning from the Past for Resilient Water Futures

1. History as Mirror for Water System Thinking

2. The Past as Foundation for Future Development

3. Heritage Identification and Protection
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Water Systems Design: Learning from the Past for Resilient Water Futures
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Example of Activating the SDGs
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Water Values

Image caption / explanation



• Conceptualize the connection between water and heritage and climate 
change

• Connect mapping methodologies to create shared narratives
Cross World Inventory, UNESCO World Heritage Atlas, Canopy 

• Offer Blue Papers as a place to collect diverse approaches of shared 
interest water,  

history, heritage, culture, sustainable development, climate change

Conclusion: Call for Collaboration



Thank you!
Carola Hein c.m.hein@tudelft.nl



- Advancing analytical approaches on water systems through time and space
- Empowering diverse stakeholders to rely on historic knowledge and traditional 

wisdom
- Providing a platform for free exchange of knowledge, experience and data
- Promoting open access courses that disseminate new methodologies
- Facilitating capacity building through professional education courses
- Developing serious games and digital tools for broad outreach to diverse 

communities
- Activating networks and evaluate impact 
- Leveraging the power of academic research and institutions P
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Commitments


	Diapositiva 0: Building With Water. Mapping Portugal’s port cities and water heritage An invitation  
	Diapositiva 1: Building with Water. Mapping Portugal’s port cities and water heritage  
	Diapositiva 2
	Diapositiva 3: Mapping Workshop Wamunet 2024
	Diapositiva 5: Mapping Workshop Wamunet 2024
	Diapositiva 8: Mapping Workshop Wamunet 2024
	Diapositiva 9: Mapping Workshop Wamunet 2024
	Diapositiva 10: Building with Water: Connecting the dots
	Diapositiva 11: The World Inventory of Water Museums 
	Diapositiva 12: World Inventory Step 1 
	Diapositiva 14
	Diapositiva 15
	Diapositiva 16
	Diapositiva 17
	Diapositiva 18: World Heritage Atlas: Amsterdam
	Diapositiva 19: Contribution to World Heritage Atlas: Amsterdam
	Diapositiva 20
	Diapositiva 21
	Diapositiva 22
	Diapositiva 23
	Diapositiva 24
	Diapositiva 25: World Inventory + World Heritage Atlas: Paris
	Diapositiva 26: Musee des Egouts de Paris: Wamunet Member in World Heritage city
	Diapositiva 27: Musée des Gobelins: Rediscovering hidden waters
	Diapositiva 28: Paris Aqueducts  
	Diapositiva 29
	Diapositiva 30: Paris Olympics: Swimmable Seine
	Diapositiva 31
	Diapositiva 33
	Diapositiva 34
	Diapositiva 35: Wamunet Taxonomy
	Diapositiva 36: WAMU-NET Taxonomy - Douro River/Porto and its vicinity
	Diapositiva 37: WAMU-NET Taxonomy - Douro River/Porto and its vicinity
	Diapositiva 38
	Diapositiva 40
	Diapositiva 42: Douro River Basin Water Musea and (World) Heritage Properties
	Diapositiva 43: Pestana Douro - Palácio Do Freixo
	Diapositiva 44: Alfandego do Porto
	Diapositiva 45: Porto:
	Diapositiva 46
	Diapositiva 47
	Diapositiva 48: Wamunet members in World Heritage cities
	Diapositiva 49
	Diapositiva 50: Museu do Douro (Douro Museum), Peso da Régua 
	Diapositiva 51
	Diapositiva 52: Water-related challenges in Porto and its vicinity
	Diapositiva 53
	Diapositiva 54
	Diapositiva 55
	Diapositiva 56: Combine and Analyse
	Diapositiva 57
	Diapositiva 58: The Dutch Water Defense Line: Water and Heritage A Value Case Approach
	Diapositiva 59: The Dutch Water Defense Line: Water and Heritage A Value Case Approach
	Diapositiva 60
	Diapositiva 61
	Diapositiva 62
	Diapositiva 63
	Diapositiva 64
	Diapositiva 65
	Diapositiva 66
	Diapositiva 67
	Diapositiva 68
	Diapositiva 69: Example of Activating the SDGs
	Diapositiva 70
	Diapositiva 71
	Diapositiva 72
	Diapositiva 73
	Diapositiva 74
	Diapositiva 75
	Diapositiva 76
	Diapositiva 77
	Diapositiva 78

