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Context

source | OpenStreetMap, Google Earth
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A colourful summer marine phytoplankton bloom fills much of the Baltic Sea 
Image captured by Envisat’s MERIS on 13 July 2005

source | ESA

Issue in the territorial (mega) scale
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Pollution by phosphorus 
and nitrogen

The map illustrates the relative distri-
bution of phosphorus and nitrogen 
concentration in the Baltic Sea water. 
It also presents the load of both 
nutrients in the sub-catchment areas.
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source | HELCOM Pollution Load Compilation, ICES’s oceanographic database, SMHI, eionet 
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Edges

Agricultural and post-industrial edges of the Vistula River 

source | images taken by the author during the field trip in February 2021
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Anthropogenic pressure on the edges of the Vistula River

 Schematic fluxes and connexions between the Vistula catchment and the coastal zone
source | adapted from Kannen et al. (2004)
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Pristine landscape

Vistula River Delta fens | around 1300

0 10 km
N

source | Das Weichsel-Nogat-Delta, Hugo Bertram
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Reclaimed land

agricultural land | today
source | Geofabrik
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Issue of flooding

source | PGW Wody Polskie
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Areas prone to flooding 
in the Vistula River Delta
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Extreme weather events

Drought of the Vistula River | Warsaw
April 2020

Flood event | the Vistula River in Warsaw
May 2019

source | 1. twojapogoda.pl  2. picture from a video by Maciej Margas & Aleksandra Łogusz (YouTube, Poland on air)
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Flooding and pollution at the riverine edges

source | author’s own work
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One of the proposed variants of the Lower Vistula Cascade

source | 1. HELCOM HOLAS II Dataset: Shipping density 2011-2015; 2. Maritime Institute in Gdansk (2015)

Concept of regulation of the Lower Vistula River
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Current and proposed 
shipping routes

The map illustrates the shipping 
density in the Baltic Sea in the years 
2011-2015 as well as possible use 
of the Vistula River as a part of E70 
and E40 waterways connecting the 
Baltic Sea with respectively the North 
Sea and the Black Sea.

Shipping density

Planned waterway
Port
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Anthropogenic alterations of the edges in the urban areas

Post-industrial edges of the Dead Vistula River, Gdansk
 

source | images taken by the author during the field trip in February 2021
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Lorem ipsum dolor sit amet, consectetur 
adipiscing elit, sed do eiusmod tempor inci-
didunt ut labore et dolore magna aliqua. Ut 
enim ad minim veniam, quis nostrud exer-
citation ullamco laboris nisi ut aliquip ex ea 
commodo consequat. Duis aute irure dolor 
in reprehenderit in voluptate velit esse cillum 
dolore eu fugiat nulla pariatur. Excepteur 
sint occaecat cupidatat non proident, sunt in 

laborum.

Sed ut perspiciatis unde omnis iste natus error 
sit voluptatem accusantium doloremque lau-
dantium, totam rem aperiam, eaque ipsa quae 
ab illo inventore veritatis et quasi architecto 
beatae vitae dicta sunt explicabo. Nemo enim 
ipsam voluptatem quia voluptas sit asperna-
tur aut odit aut fugit, sed quia consequuntur 
magni dolores eos qui ratione voluptatem se-
qui nesciunt. Neque porro quisquam est, qui 
dolorem ipsum quia dolor sit amet, consecte-
tur, adipisci velit, sed quia non numquam eius 
modi tempora incidunt ut labore et dolore 

magnam aliquam quaerat voluptatem. Ut 
enim ad minima veniam, quis nostrum exerci-
tationem ullam corporis suscipit laboriosam, 
nisi ut aliquid ex ea commodi consequatur? 
Quis autem vel eum iure reprehenderit qui in 
ea voluptate velit esse quam nihil molestiae 
consequatur, vel illum qui dolorem eum fugiat 
quo voluptas nulla pariatur?

At vero eos et accusamus et iusto odio dig-
nissimos ducimus qui blanditiis praesentium 
voluptatum deleniti atque corrupti quos dolo-
res et quas molestias excepturi sint occaecati 
cupiditate non provident, similique sunt in 

laborum et dolorum fuga. Et harum quidem 
rerum facilis est et expedita distinctio. Nam 
libero tempore, cum soluta nobis est eligen-
di optio cumque nihil impedit quo minus id 
quod maxime placeat facere possimus, omnis 
voluptas assumenda est, omnis dolor repel-
lendus. 
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tur aut odit aut fugit, sed quia consequuntur 
magni dolores eos qui ratione voluptatem se-
qui nesciunt. Neque porro quisquam est, qui 
dolorem ipsum quia dolor sit amet, consecte-
tur, adipisci velit, sed quia non numquam eius 
modi tempora incidunt ut labore et dolore 

magnam aliquam quaerat voluptatem. Ut 
enim ad minima veniam, quis nostrum exerci-
tationem ullam corporis suscipit laboriosam, 
nisi ut aliquid ex ea commodi consequatur? 
Quis autem vel eum iure reprehenderit qui in 
ea voluptate velit esse quam nihil molestiae 
consequatur, vel illum qui dolorem eum fugiat 
quo voluptas nulla pariatur?

At vero eos et accusamus et iusto odio dig-
nissimos ducimus qui blanditiis praesentium 
voluptatum deleniti atque corrupti quos dolo-
res et quas molestias excepturi sint occaecati 
cupiditate non provident, similique sunt in 

laborum et dolorum fuga. Et harum quidem 
rerum facilis est et expedita distinctio. Nam 
libero tempore, cum soluta nobis est eligen-
di optio cumque nihil impedit quo minus id 
quod maxime placeat facere possimus, omnis 
voluptas assumenda est, omnis dolor repel-
lendus. 
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Seaward movement of the port
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Emergence of post-industrial edges
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Drivers of transition

economic and technological 
change

shift towards service economy | deindustrialization
regulating the rivers | damming, channelization

modernization of maritime transport | containerization 

urbanization 
agriculture
industries

climate change anthropogenic activities

rising sea surface temperature
higher frequency of storm surges

rising sea level
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economic and technological 
change limited land performance

climate change flood riskanthropogenic activities pollution

Problem statement

urbanization 
agriculture
industries

rising sea surface temperature
higher frequency of storm surges

rising sea level

shift towards service economy | deindustrialization
regulating the rivers | damming, channelization

modernization of maritime transport | containerization 
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Shanghai MOMA Museum Waterfront Park
Shanghai, China
by YIYU design

Weiliu Wetland Park
Xianyang, China

by Yifang Ecoscape

De Ceuvel
Amsterdam, The Netherlands

by DELVA

Landscape as a medium

source | landezine.com
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Can landscape be used as a medium to cope with socio-ecological and spatial urgencies along the edges of the Vistula River through a regenerative design? 

			        

Research question
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Can landscape be used as a medium to cope with socio-ecological and spatial urgencies along the edges of the Vistula River through a regenerative design? 

			            sub-research question 2					      sub-research question 1	        sub-research question 3										          sub-research question 4

sub-research question 1
What are the urgencies in the social and ecological systems along the Vistula River, what do they originate from and how are they interrelated? 

sub-research question 2
What are the potentialities of using landscape as a medium for regeneration?

 

sub-research question 3
Can the presence of spatial urgencies along the edges become a potential to respond to environmental issues of a larger territory?

sub-research question 4
What stakeholders could drive the transition towards regenerative practices?

Research question and sub-research questions
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economic and technological change

limited land operation performance and diversity

climate crisis flood risk resilienceanthropogenic activities pollution remediation

Aim 

shift towards service economy | deindustrialization
modernization of maritime transport | containerization 

urbanization 
agriculture
industries

rising sea surface temperature
higher frequency of storm surges

rising sea level

Regeneration of socio-ecological systems (SES)

medium : landscape and ecosystem services embedded in it

Aim:
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Theoretical underpinning

Resilience of socio-ecological systems (SES)

Landscape urbanism

Regenerative design

Landscape ecology
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Expected research outcomes 
Possible future transitions | matrix of scenarios

changes in the river course - relocation of the edge

rising sea level reshaping the edges

edges in risk of flooding

the edge alteration for flood protection

flood as a disturbance of pollution in the edges

way from the polluted edges towards the sea

endangered sea affecting the state of the coastal edges

reduction of pollution in the edges 
versus rising sea temperature

introduction of polluting transport in the riverine edges

regulation and damming of the riverine edges

hardening of the riverine edges 
reduction of the riverine edge width and biodiversity

hard industrial edges in Gdansk

expansion of the hard edges in Gdansk

seaward motion of the industrial edges in Gdansk

change of the post-industrial edges function in Gdansk

need for further seaward expansion 
of the edges in Gdansk

flood resilient design of edges

soil remediation

decreased erosion and pollution runoff 

water remediation

edge where land and water blend

soft edges
biodiversity increase

increased urban performance and diversity

business as usual practices regenerative practices
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Scales 

micro scale
underutilized edge

micro scale
post-industrial edge

micro scale
agricultural edge
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Changing character along the river
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Degeneration of the edges
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Regeneration of the edges
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Performance and diversity
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Flood resilience
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Remediation
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good opportunity 
for field application

some potential

less current applicability 
at field scale

less time (1-10 years) more time (10+ years) ...potential to take
many decades

Relative opportunity to consider 
phytotechnology options for this con-
taminant in landscape design

Relative remediation time

Petroleum

Chlorinated 
Solvents

Pesticides

Organic

Nutrients

Metal
(loid)s

Inorganic

Cr

F

Hg

BFe
Cd

SeNi

P

N

Al

CoMnZn

As

Pb

CuMo

Phytotechnology

source | Kirkwood and Kennen (2015) 
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Micro scale | design interventions
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Agricultural edge

source | image taken by the author during the field trip in February 2021
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agricultural fieldsagricultural fields reed bed

100m

Spatial conditions
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agricultural fieldsagricultural fields reed bed

100m

Environmental conditions and potentialities



41 /74

Phase 1
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Phase 2
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Phase 3
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Phase 4
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Riverine edges in the city of Gdansk



47 /74

Post-industrial edge

source | image taken by the author during the field trip in February 2021
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Spatial conditions and potentialities
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Environmental conditions and potentialities
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Phase 1
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Phase 2
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Phase 3
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Use of indoor spaces for remediation
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Phase 4
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Remediation process

primary treatment

gross pollutants 
and coarse sediment removal

oils and fine particle removal heavy metals 
and nutrient removal

secondary treatment tertiary treatment
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Phase 5
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Underutilized edge

source | image taken by the author during the field trip in February 2021
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Spatial conditions and potentialities

100m
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Environmental conditions and potentialities

100m
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Phase 1
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Phase 2
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Phase 3
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Phase 4
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Stakeholders | 
power and interest

State Water Hold-
ing “Polish Waters“

National Fund 
for the Environmental 
Protection and Water 
Management 
(NFOSiGW)

Coalition 
Let’s save 
the rivers

land owners / farmers

municipalities 
in the Vistula River Delta

residents of the agricultural areas

European Union

Engage | convince

Inform

INTEREST

PO
W

ER

Empower

Keep satisfied

WWF 
Poland

international, national 
and local environ-
mental non-govern-
mental 
organizations

decision makers

HELCOM 
(Baltic Marine 
Environment 
Protection Commission)

European 
Regional 
Centre
for Ecohy-
drology
of the Polish 
Academy 
of Sciences

National 
Research 
Institute

University 
of Gdansk

Gdansk University 
of Technology

Coalition Clean Baltic

Baltic Sea Action Group

EKO-UNIA 

Ministry of Maritime Econ-
omy 
and Inland Waterways Ministry of Environment
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Stakeholders | ownership and maintenance

Private ownership

Private ownership Public ownership Public ownership

Private maintenance

Private maintenance Public maintenance Private maintenance

currently

possible future
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Stakeholders | ownership and maintenance

subsidies from the government 
subsidies from EU

compensation from the government
revenue from biomass from harvested vegetation used in bioremediation

Private ownership

Private ownership Public ownership Public ownership

Private maintenance

Private maintenance Public maintenance Private maintenance

currently

possible future



68 /74

Stakeholders | dialogue

tax remission

industries

city of Gdansk

the port and the shipyard residents of Gdansk

future developers

moving seaward
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Stakeholders | funding

tax remission

investment in social, ecological and economic 
performance of this part of the city

subsidies from the city of Gdansk

shipyard and other industries formerly 
occupying the area

the city of Gdansk

future developers



70 /74

current state

intermediate 
transition

N

long-term 
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social performance

Conclusion | agricultural edge
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Conclusion | post-industrial edge
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current state

intermediate 
transition
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long-term 
transition

timeintermediate
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long-term
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social performance

Conclusion | underutilized edge
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Limitations | Further research 

Hydraulic performance
Location, depth and intensity of pollution

Awareness of benefits of landscape design 
and regenerative practices

Long-sightedness in decision making



Thank you!


