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Context
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Issue in the territorial (mega) scale

A colourful summer marine phytoplankton bloom fills much of the Baltic Sea
Image captured by Envisat’s MERIS on 13 July 2005

source | ESA 4 /74



Pollution from the catchment areas

source | HELCOM Pollution Load Compilation, ICES’s oceanographic database, SMHI, eionet
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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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Agricultural and post-industrial edges of the Vistula River
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source | images taken by the author during the field trip in February 2021



Anthropogenic pressure on the edges of the Vistula River

mining
urban areas
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agriculture
fishing

tourism
navigation

source | adapted from Kannen et al. (2004)
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Pristine landscape

| 10 km

/74

Vistula River Delta fens | around 1300

source | Das Weichsel-Nogat-Delta, Hugo Bertram



Reclaimed land

N

agricultural land | today

source | Geofabrik 9 /74



Issue of flooding
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source | PGW Wody Polskie



Extreme weather events

Flood event | the Vistula River in Warsaw Drought of the Vistula River | Warsaw

May 2019 April 2020

source | 1. twojapogoda.pl 2. picture from a video by Maciej Margas & Aleksandra togusz (YouTube, Poland on air) 11 /74



Flooding and pollution at the riverine edges
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Concept of regulation of the Lower Vistula River
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One of the proposed variants of the Lower Vistula Cascade

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

Iswe w

Iswe

channel route
three variants

=FN
N Warsaw
] =
AL / !
[ .
=

Current and proposed
shipping routes

The map illustrates the shipping
density in the Baltic Sea in the years
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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 14 /74



Seaward movement of the port

land reclamation
Central Port
visualisation

source | 1. ZMPG SA, Port of Gdansk; 2. Geofabrik, Open Street Map, Port of Gdansk
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Emergence of post-industrial edges

post-industrial edges in the Young City
and
underutilized edges of the Ostréw Island

source | 1. www.trojmiasto.pl; 2. Geofabrik, Open Street Map, Port of Gdansk
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Drivers of transition

shift towards service economy | deindustrialization
. regulating the rivers | damming, channelization
modernization of maritime transport | containerization

economic and technological
change

urbanization
climate change anthropogenic activities - > agriculture

industries

rising sea surface temperature
higher frequency of storm surges
rising sea level

\
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Problem statement

economic and technological
change

climate change anthropogenic activities

\

shift towards service economy | deindustrialization
regulating the rivers | damming, channelization
modernization of maritime transport | containerization

urbanization
agriculture
industries

rising sea surface temperature
higher frequency of storm surges
rising sea level

limited land performance

flood risk pollution
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Landscape as a medium

Shanghai MOMA Museum Waterfront Park Weiliu Wetland Park De Ceuvel
Shanghai, China Xianyang, China Amsterdam, The Netherlands
by YIYU design by Yifang Ecoscape by DELVA

source | landezine.com 19 /74



Research question

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?

20 /74



Research question and sub-research questions

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 territory2

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

economic and technological change

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

climate crisis anthropogenic activities

urbanization
agriculture
industries

rising sea surface temperature
higher frequency of storm surges
rising sea level

limited land operation

flood risk

pollution

Aim:

Regeneration of socio-ecological systems (SES)

medium : landscape and ecosystem services embedded in it

22
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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
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Taxonomy | spatial scale
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Scales

micro scale
underutilized edge

macro scale
1:500000

ecological impact of the project - The Baltic Sea basin

micro scale
post-industrial edge

micro scale
agricultural edge

territorial extend of the project - The Vistula River Delta
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Changing character along the river
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Taxonomy | temporal scale
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Taxonomy | transitions of the edges
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Degeneration of the edges

@ dam

(2) hardened edge

@ vacant land

dilapidating post-industrial
buildings
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Regeneration of the edges p y

restored wetland
constructed wetland

flower fields

low vegetation

tree groves

green leisure space
vegetated swales
retention pond

floating wetland
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post-industrial edge
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Flood resilience

agricultural edge | underutilized edge ' post-industrial edge
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Remediation

current state

projection
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Phytotechnology

Phytovolatilization

Phytodegradation

P

Rhizodegradation

Phytohydraulics

source | Kirkwood and Kennen (2015)
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Micro scale | design interventions
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Agricultural edge
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source | image faken by the author during the field trip in February 2021



Spatial conditions
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Environmental conditions and potentialities
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Phase 1
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Phase 2
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100m

Phase 3
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Riverine edges in the city of Gdansk
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Post-industrial edge

source | image taken by the au during the field trip in February 2021
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Environmental conditions and potentialities
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Phase 1
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50m

Phase 2

floodwater flow j cleaned water discharge
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Phase 3

50m

(R
<

vﬁ"ﬁ' g

Va7

g

Bt

SATEN
Y

ey

o

R
LT L7

G

o

b

i
>
(5

5

o

<
A

o flower fields low vegetation green leisure spaces | vegetated swales/ wetland El footpath/ floodwater flow cleaned water discharge
~ water storage boardwalk
A
8
[}
y
used built fabric increased remediation capacity of the site
use of plants indoors /

\ educational value of the project

underused space use of elevated boardwalks indoors

increased accessibility of the buildings
outdoor

amount of vegetation

increased use of flood resilient plants
(resilient to flooding)

2020

increased flood unﬁ)mmodcﬁon

— T ~— fime
severity and frequency

climate crisis
of flood events

52 /74



C
.9
e
O
o)
o
£
o
| .
| -
O
e
(%2}
)
O
O
o
(%2}
| .
o
(@)
o)
=
(-
(@)
0]
(%2
>

/74

53




Phase 4

50m

% Ny
ST,

oo
i

N

0 .
£
A RN
S8 TEY
SR
Soa B

5
A
52

e
v
i

@
AL2D

g

i
,\
v
0S|

\

2
SIS

5

x

>

- R
Bo\\satay
DR\ RV, SR

.‘4 .
-
SR
SPABE)
v;,.»a

j cleaned water discharge

floodwater flow

)

footpath/

boardwalk

~

(o))

c
£

O
2
=

wetland

vegetated swales/
water storage

X
2

w
?
O
o}
aQ
w
e
5
i
0
=
o
0
—
o

c
.2
=

o
k)

3

o)

19)

>

2

o

(%)
)
0
&=
—
[
z
2
==

% tree groves

A

purification of water

increased flood accommodation

use of floating wetlands

\ use of boardwalks over the water

A
[T L]

inreased connectedness with the river

increased flood accommodation

increased use of flood resilient plants

N

2\

fime

temporal transition

9onds

used built fabric

[0}
O
o]
7]
e}
[0}
7]
2
jud
[0}
e}
c
o}

amount of vegetation
(resilient to flooding)

2020

/74

54

climate crisis

severity and frequency

of flood events



Remediation process

primary treatment

secondary treatment

tertiary tfreatment

gross pollutants
and coarse sediment removal

oils and fine particle removal

heavy metals
and nutrient removal

bio-swale

\/

retention basin

constructed
wetland

floating
wetland

80

100m

Tmoasl.

55

/74



Phase 5

m

50

il

1 %]
@
9]
o]
a
v
c
@
a
(e}
s
c
.2
=
9]
c
=
=
=
2
(=

outdoor/indoor

ovement
of people

1
vom

footpath/
boardwalk

~

vegetated swales/
water storage

X
2

20

green leisure spaces

c
.2
=

o
k)

3

o)

19)

>
2
o

w
e
2
o

—

o

2

2
=

-
5
G

possible use in various weather conditions

renovation of the built fabric

increased attractiveness of the site

/
\

creation of open spaces

/
{

room for gatherings and events

increased flood accommodation

=\

increased use of flood resilient plants

=~

5

T

=

NG

i
N

R

MBIE/ANRST

PR

time

A

T O T

-
9onds

used built fabric

underused space

amount of vegetation
(resilient to flooding)

2020

/74

56

future development

climate crisis

severity and frequency

of flood events



Underutilized edge

=

| @R iy

]

source | image taken by the author during the field trip in February 2021 57 /74



Spatial conditions and potentialities

50m

\LI|
I

3 S L Clelay

@ areas not accessible 4 building entrance possible connections

3
N

58 /74




Environmental conditions and potentialities
50m

1ihin b_'/
po e
7 1.25m asl.

: 1

fl

heavily contaminated areas

rw existing patches of vegetation

59 /74




Phase 1

amount of vegetation

I
|
‘
|

\
\

1.00m a.s.l.

oWco ol

A

1

(0]
O
o]
Q
@

outdoor space

built fabric

excavation of a part of the contaminated soil j floodwater flow

soil addition

redirection of water flow

soil washing
outside the site

soil excavation

/
\

higher topographic diversity

reduction of part of pollution

.

soil capping

room for water

— T ~—
severity and frequency

of flood events

removal

isolation of pollution

of dilapidated buildings

reduction of spatial chaos

climate crisis

fime

60

/74



50m

Phase 2

floodwater flow j cleaned water discharge

)

footpath/
boardwalk

=

floating
wetland

wetland/ E
water storage
increased flood accommodation

B

Tt

[%]
0]
O
o
o}
%]
o
2
>
2
)
c
o]
o
2
o

=
o
el
9]
S
©
o)
)
>
2
o

flower fields

W
L

B

P

use of flood resilient plants

increased remediation capacity of the site

increased attractiveness of the site

/
\

use of plants

preparation for future uses

\

removal of (post)industrial

IO ==

/74

61

fime

climate crisis

v

¥
%
P

amount of vegetation

outdoor space

>
\_

built fabric

2020

severity and frequency

of flood events



50m

Phase 3

[ SEETON R SR
RNIENAT 7 NV
SRS RIS IS

RPN

N ZEINS
2 WRNAGIE
I

footpath/
boardwalk

A~

higher accessibility and connectedness of the island

increased flood accommodation
inreased connectedness with the river

purification of water

wetland

[e2]
c
=
o}
]
==

[
\
\
\

wetland/
water storage

A
¥

]
use of boardwalks over the water

use of floating wetlands
use of boardwalks

Isure spaces

)
c
o]
o
2
o

/74

62

fime

PN
Sk
NRIRES

SR

=
o
el
9]
S
©
o)
)
>
2
o

n
o)
0
=
[
o
2
2
e

AR ERERRRRRRRRRR

tree groves

*
S
N

N2/

climate crisis

7
A0S
PR

A

9onds

amount of vegetation

outdoor space
built fabric

\_

2020

severity and frequency

of flood events



50m

Phase 4

, . . S
R R I
et e
NS ALY TSNS DA
Aadaiae L ARty
TERAZ LA AT
Is
Q@
ol
m. — 2 e
(%] ] %) g
3 @9 o 2
c| O @ < 15}
O S| & = = e
m: 2 o [ S =)
o 2
c al .€ Im % %)
o ElE 5 3 IS
fort ol E e c =
O gs g 2 2
|G (@) = ©n = = 2
c 9 S s 8 g 2
o ) < = ]
S LS e L2 5 = <
SRS T < s g B o=
TS SR c o o| = N - 5
TR AR 23 m@ o 9 N
& £3 2= E 3 @
T 5 5 5|5 e s
£ 0 <} % v <
O| < 4 .E ]
\

|
/
\

footpath/
boardwalk

creation of open spaces
renovation of the built fabric

floating
wetland

/74

63

|

time

o)
o
o
o
. b
T %
.
S o
= 2
© O
2 2
> _\,).rrm
R ﬂmﬁ
5
w
0]
0
o)
o
w
o
I
5
2
o
c
o
9]
o
o

2

O

wc
AN

=
o
el
9]
S
©
o)
)
>
2
o

n
o)
0
=
[
o
2
2
e

AR

tree groves

-
s
Pz

v
¥
%

climate crisis

>
\_

2020

amount of vegetation

outdoor space
built fabric

severity and frequency

of flood events



i

1L
™




Stakeholders |
power and interest

POWER

| convince

® Ministry of Maritime Econ-
omy
and Inland Waterways

® State Water Hold-
ing “Polish Waters”

® Ministry of Environment

® National Fund
for the Environment
Protection and Watg
Management

(NFOSIGW)

® municipalities
in the Vistula River Delta

® |and owners / farmers

/

br

Keep satisfied

® Furopean Union

decision makers

® residents of the agricultural areas
Inform

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

® HELCOM
(Baltic Marine
Environment
Protection Commission)

® WWF
® Euopean  poland @ EKO-UNIA

. Regional
® National Céntre

® Coalition
Resgorch forl Ecohy- Let’s save
[nstitute drdlogy the rivers
of the Polish
® University Acadgmy
of Gdansk  of Sciechces ® ifi '
® Gdansk University oolffon leon Bl

of Technology ® Baltic Sea Action Group

Empower

INTEREST——
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Stakeholders | ownership and maintenance

currently

possible future

Private ownership

Private maintenance

Private ownership

Public ownership

Public ownership

Private maintenance

Public maintenance

Private maintenance
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Stakeholders | ownership and maintenance

currently

possible future

Private ownership

Private maintenance

Private ownership

Public ownership

Public ownership

Private maintenance

Public maintenance

Private maintenance

subsidies from the government
subsidies from EU

compensation from the government

revenue from biomass from harvested vegetation used in bioremediation
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Stakeholders | dialogue

city of Gdansk

A

the port and the shipyard residents of Gdansk

N

future developers

industries _— moving seaward

tax remission
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Stakeholders | funding

shipyard and other industries formerly tax remission
occupying the area

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

future developers subsidies from the city of Gdansk
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