temporalities of energy landscapes in the Rhine basin

hugo lopez
transitional territories studio

&
p5 presentation



CAPITALISM

SUSTAINABLE DEVELOPMENT



SUMMARY

SUMMARY

Summary

AHVIANNNS



*Hl

SV ADYINT

I

-ECOLLGY NETWORK

=
ERGY




English
Channel

3 “2-7.% FIAMDURgRe g 5 "7
LA it J )
{3,,:, 5 %\{‘ﬂ _1-»__
b/ zr 1
# .b y =) o W T 2 : Wy o ! ¢
. - : . | 2 ) 3 z , ; a5 ; 4 T h. ‘h"‘;,' & S
/_Asterdam e B .\ i ; » ‘ b w%'l“fsbur
Theé'%?guef Utre B.raunsqhmﬁng * .
: W = 58 15 Magde@urg‘
Rette_r_am PA k Ay wSAXONY NN'H‘AI:-T
9 ﬂ' 4

§ Tl
e Kralovey

g

ERGY

P
Amiens
)l

‘ Nottingham
_mptl‘f‘" Leicester |
wh bt Peterborough
Covenlry. | . s T ~ Norwich
Milton Cambridge
Keynes ;
f Ipswicll'i
Oxford
Colchester
|don
- Reading
e London Southend-on-Sea
[thampton i
h Portsmouth
Brighton
Eastbourne
X
o
o
=
|_
Ll
2
> -
o -"T/ \\_\_ "r_\
e ) R
| HISE ¢
O [ %
O 3k
a

Orleans

CE ’VM A

DE &@

—*-F’ardublce— X

VE B o
Hellbronn 3

3 L‘Zé Regensb

§.¢¢( o

o




THE EUROPEAN GREEN DEAL

for a clean and circular economy

METHODOLOGY INHERITANCE ANTICIPATION PROJECTION

Mobilising research
and fostering innovation

EU's l::nlmwfnl‘n A zero pollution ambition
A sustainable future for a toxic-free environment

Increasing the EU's Climate
ambition for 2030 and 2050
Supplying clean, affordable

and secure enerqgy

Preserving and restoring

ecosystems and biodiversity
|

From ‘Farm to Fork’: a fair,

healthy and environmentally

Maobilising industry

friendly food system

Building and renovating in an

Accelerating the shift to
enerqgy and resource efficient way | '

sustainable and smart mobility

| eave no one behind
(Just Transition)

Financing the transition

TheEUasa A European
global leader Climate Pact

RESONANCES

European Green Deal diagram
Source: European Comission, 2022,
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PRICE UP, ETHICS DOWN

Bloomberg

Shell defends 'difficult' decision to buy Russian
crude oil

® 2 days ago

Russia-Ukraine war

Rutte: ban on Russian oil would have ‘enormous
consquences’ for Europe

March 8, 2022

How global gas prices have changed
Percentage change since 1 January 2022

® Live Now

Markets

Technology Politics Wealth Pursuits Opinion Businessweek Equality Green CityLab Crypto

More

Markets

The US Is Now Sending the Bulk of Its
Export Gas to Europe

The US sent nearly three quarters of all its liquefied natural gas to Europe in the first
four months of 2022, up from one third last year.

. 0
150% EU: 144%
UK: 142%
100%
50%
US: 37.3%
e AT N~
-50% = | T
Jan Feb Mar
2022 2022 2022
Bloomberg. Last update: 8 March 2022 11:00 GMT B]BjC]

Russia's gas exports
Countries by billion of cubic meters imported from Russia

Germany 42.6

Italy

Belarus
Turkey
Netherlands
Hungary
Kazakhstan
Poland
China

Japan

Source: IEA, Data for 2020 B]B
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PLANETARY BOUNDARIES

PREINDUSTRIAL

SAFE
OPERATING | | | ZONE OF
SPACE| | I HIGH RISKS

ZOMNE OF
UNCERTAINTY

METHODOLOGY

1950

INHERITANCE

1970

ANTICIPATION

1990

PROJECTION

CURRENT

RESONANCES

2050

Planetary boundaries framework.
Source: Steffen et al,, 2015.
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PLANETARY BOUNDARIES

METHODOLOGY

INHERITANCE ANTICIPATION PROJECTION
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Planetary boundaries framework.
Source: Steffen et al,, 2015.
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ENERGY AGAINST ECOLOGY

SUMMARY

“Energy is ultimately a root cause of the exceedance of many planetary boundaries.”
(EEA, 2020)

10
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ENERGY IS RESPONSIBLE FOR ALMOST 3/4 OF EMISSIONS

METHODOLOGY INHERITANCE ANTICIPATION PROJECTION RESONANCES

Agriculture,

i o y Forestry &
N1 2 Land Use
Waste -
ter (1.39’)
Chemicals

AdH1SNANI

. sriculture
Ener g\/é\?:@\g;“ng (1 7%)

The diagram shows how the energy sector is responsible
for almost 3/4 of emissions that cross planetary boundaries
like the climate.

11 Source: Our world in data, 2016



LOW ECOLOGICAL INTEGRITY

METHODOLOGY

INHERITANCE

12

ANTICIPATION

PROJECTION

RESONANCES

AD01003

“Ecological integrity” is measured from three major
components of “wildness', which are, trophic function,
connectivity and natural dynamics. “This indicator aims
to reflect the extent to which anthropogenic defaunation,
fragmentation of the landscape and the continued extraction
of natural resources, have altered the natural state of
ecosystems.’ (Fernandez et al, 2020)

Ecological integrity, with the Rhine basin highlighted
Data: Boosting Ecological Restoration for a Wilder Europe,
2020



CROSS-CHRONOLOGY OF ENERGY AND BIODIVERSITY

“Sustainable development” concept and renewable Renewable energy

Energy transition

energy imaginaries start to be invested becomes competitive

Oil Peak

Gas Peak
————
/\/Coal Peak
A )
Paris Agreement
First IPCC report
Kyoto Protocol enters
Second oil crisis into force
TN ——
Q.
o
O Rio 92 Second IPCC report
. The SOLAR Project
— Buckminster Fuller's
Gl s Global Energy Grid
The world's
first wind farm
Peak emissions in the EU CAP CAP
(2014-2020) (2021-2027)
LIFE programme &
Natura2000 areas
/JN__J\ Russia invades Ukraine and deepens energy crises
O [ O Clean Air Policy Package
2

Chernobyl ;
Formation of the EU Trans-European Energy Infrastructure 2021-2027

European Green Deal

Convention on
Biological Diversity

UN Conference
on the Human
Environment

Soil Thematic Strategy

Decade on Biodiversity
(2011-2020)

o —& Biodiversity Strategy 2030

SDGs

1970 2005 2020 2030 2050

Annual fossil fuels CO2 ___Annual fossil fuels CO2

emissions in the EU emissions in the world - Gossl blesversity loss
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Energy-Ecology

Current policies

Pledges & Targets

Increased conservation efforts
+ sustainable production
and consumption

2°C Pathways

Increased conservation efforts

1,6°C Pathways

BAU

2075 2100
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RESEARCH QUESTION

SUMMARY

How can energy landscapes mediate a socio-
ecologically just urbanisation for future modes of
energy production in the Rhine basin?
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NETHODOLOG®

METHODOLOGY

Methodology
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ADAPTIVE CYCLES

Time

METHODOLOGY

16

World-ecology
Composition

Alteration --------- Geopolitics Mode of energy
Limits ™

Topos Infrastructure

Habitat Land-use

Matter Technology

Space
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NARRATIVE STRUCTURE

ETHODOLOG

Inheritance anticipation projection
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INVESTIGATION AND ANTICIPATION

METHODOLOGY

inheritance

energy crisis

Technologies
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Scale: Rhine basin
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Scale: Rhine basin
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MAIN FRAMES OF REFERENCE

ETHODOLOG

world-ecology

the terraforming

operational landscapes
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DESIGN WORKFLOW

energy Crisis

energy transition

N

N

N

N

Anticipation

Inheritance

7/_

L

Projection

METHODOLOGY

b

Cartography

Deconstruction

Terraforming

Method:

Vertical overlay

Scale:

Rhine basin

Communication:

Plan

Temporality:

Now

Method:

Deconstruction

Scale:

Regional

Communication:

Plan & Section

Temporality:

Speculative

Method:

Deconstruction

Scale:

Landscape

Communication:

Transect

Temporality:

Speculative
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Outcome:

Energy-Ecology
Network

Outcome:
Corridor
Typologies

Outcome:

Territorial
Typologies

A 4

energy as a

spatio-temporal

project
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ENERGY LANDSCAPES

SUMMARY METHODOLOGY INH-CE ANTICIPATION PROJECTION RESONANCES
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22 Source: IPCC, 2018
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ENERGY LANDSCAPES

SUMMARY

METHODOLOGY INH-ICE ANTICIPATION PROJECTION

Extraction

Transportation

Uranium

Mining platform

2

5

é Truck & train

Conversion -

Storage
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Distribution ] - <‘i(1/:% R
@ A\ v
; \ \ V4
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OPERATIONAL LANDSCAPES OF ENERGY

SUMMARY

METHODOLOGY

24

ANTICIPATION

PROJECTION

RESONANCES

dONVLIH3HNI

% High PM 2.5 concentration

— Imports of oil tanker traffic
— Gas pipelines
Oil pipelines
— Rhine river and main estuaries
Non-renewables power plants and mining in gradient
® Lignite
O Coal
® Gas
Qil
¢ Nuclear



CONNECTIVITY OF THE ENERGY GRID

SUMMARY METHODOLOGY IN-CE ANTICIPATION PROJECTION RESONANCES
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EXTERNALITIES

SUMMARY

METHODOLOGY

27

ANTICIPATION

PROJECTION

RESONANCES

% Harmful concentration of air pollution
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SPATIAL FOOTPRINT OF ENERGY

SUMMARY METHODOLOGY INHERITANCE RESONANCES

Gas oil Lignite Hard coal Nuclear Hydropower

RAW MATERIAL

INFRASTRUCTURE

WASTE PRODUCTS

EXTRACTION AREA

C0O2/GWh

Spatial footprint in hectare for the equivalent
of the electricity demand of 1 million homes, or
around 3387 GWh

29 Source: Sijmons, 2014; EEA
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RENEWABLE ENERGY LANDSCAPES

SUMMARY

METHODOLOGY

-1l
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Chapter 11 AFOLU
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PROJECTION

Consumption

Final Energy/Demand
for Energy Services

P,

Chapter 8
Transport

=

Chapter 9
Building

dh

Chapter 10
Industry

Chapter 11
AFOLU

RESONANCES

Source: IPCC, 2018

SNOO04d IN31904dd



RESONANCES

PROJECTION

METHODOLOGY INHERITANCE

SUMMARY

ANTICIPATION

ADHIN3T 40 S3dVOSANVY1 TVNOILVYH3IdO FdNnind

B Forestry
 Croplands

Il Grasslands

— Rhine river and main estuaries
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RESONANCES

PROJECTION

METHODOLOGY INHERITANCE

SUMMARY

ANTICIPATION

TVILN31Od S3T19VM3IN3H

High geothermal suitability
B Marginal land for biomass production

B Wind potential (h

100m, W/m2)

I Solar potential (GHI) (kWh/m2)

Rhine river and main estuaries
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ENERGY-ECOLOGY

ANTICIPATION

“Yet energy is not only electricity and power for
machines. [...] Energy undergirds the form that
ecological relationships take, giving everything
on Earth its particular contours. Energy moves
and, as it does, all life exists in a perpetual state
of transformation, taking on specific form in
moments and then dissolving only to define
a threshold - between species, systems, or
spaces.” (Iturbe, 2021)
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LOW ECOLOGICAL CONNECTIVITY

SUMMARY METHODOLOGY INHERITANCE _ PROJECTION RESONANCES

1 ‘ i \ ‘ | , B Natura2000
| : ! ' * High fragmentation over sparsely populated areas
| | s | : : — Rhine river and main estuaries

34
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ANTICIPATION

TAKEAWAY
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|
|
|

Integrity

I Low ecological
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DESIGN WORKFLOW

Projection

b

Cartography

Deconstruction

Terraforming

Scale:

Rhine basin

Communication:

Plan

Temporality:

Now

Scale:

Regional

Communication:

Plan & Section

Temporality:

Speculative

Scale:

Landscape

Communication:

Transect

Temporality:

Speculative
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PROJECTION

Outcome:

Energy-Ecology
Network

Outcome:

Corridor S — ;

Typologies

Outcome: i
Territorial ]
Typologies

energy as a
spatio-temporal
project
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PROJECTION

CARTOGRAPHY

Cartography
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PROPOSED ECOLOGICAL CORRIDORS

SUMMARY

METHODOLOGY

INHERITANCE

39

ANTICIPATION

RESONANCES

Conservation areas (Natura2000 and Emerald)

® Ecological hotspot
— Potential ecological corridors

AHAVYHDOO1HVD
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ENERGY-ECOLOGY NETWORK

SUMMARY

i

METHODOLOGY

INHERITANCE

41

ANTICIPATION

23

e

RESONANCES

High voltage transmission lines

Croplands
Forests
Grasslands

Conservation areas (Natura2000 and Emerald)

Ecological hotspot

Degraded areas
High voltage transmission lines

Agglomeration zones >1M inhabitants
Railways and highways
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ENERGY-ECOLOGY NETWORK

SUMMARY METHODOLOGY INHERITANCE ANTICIPATION RESONANCES

High voltage transmission lines

Croplands
Forests

Grasslands

Conservation areas (Natura2000 and Emerald)

Ecological hotspot

Degraded areas

& l’# '. 28 T e 0 High voltage transmission lines
A ;&im L
' Agglomeration zones >1M inhabitants

P X
Hﬁl!;:’?%ﬁhi e . = LY Railways and highways

42
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FUTURE TEMPORALITY OF ENERGY

Energy transition

Oil Peak
PS Gas Peak

CAP
(2021-2027)

Russia invades Ukraine and deepens energy crises

Clean Air Policy Package

Trans-European Energy Infrastructure 2021-2027

EU Biodiversity Strategy 2030

2020 2030 2040 205

Energy-related ___ Projected annual fossil fuels
EU policies CO:2 emissions in the world

2060

— Biodiversity loss

44

Energy-Ecology

Current policies

Pledges & Targets

Increased conservation efforts
+ sustainable production
and consumption

2°C Pathways

Increased conservation efforts

1,56°C Pathways

BAU

2070 2080 2090 2100

Energy-Ecology Network proposal portrayed in European levels
of GHG emissions and its contribution to biodiversity restoration
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FUTURE TEMPORALITY OF ENERGY

SUMMARY METHODOLOGY INHERITANCE

CAP
(2021-2027)

Russia invades Ukraine and deepens energy crises

Clean Air Policy Package

[
Trans-European Energy Infrastructure 2021-2027
EU Biodiversity Strategy 2030
Energy-related ___ Projected annual fossil fuels
EU policies CO:2 emissions in the world

2060

— Biodiversity loss
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ANTICIPATION

2070

PR-ON RESONANCES

Pledges & Targets

Increased conservation efforts
+ sustainable production
and consumption

2°C Pathways

Increased conservation efforts

1,6°C Pathways

BAU

2080 2090 2100

Energy-Ecology Network proposal portrayed in European levels
of GHG emissions and its contribution to biodiversity restoration
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BALANCES OF COEXISTENCE

SUMMARY

METHODOLOGY INHERITANCE ANTICIPATION P-\l

Biodiversity m_ Industry

eos L JAEE
intervention intervention

Intensive —El_ Intensive

Extensive

S [ | =58
multifunctional multifunctional
More
multifunctional

Subsidies —EE_ Income

Balances of coexistence

47
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CORRIDOR TYPOLOGIES

Energy-Park

Higher
ecological
integrity

Ecological
hotspot

Ausionpolg ++++

ya
<

Wind.alnfd
Higher commercial torest

N

PROJECTION

Higher
ecological

integrity

Higher

ecologieal
integrity

Higher

ecological
integrity

48

ecological
integrity

Higher

ecological
integrity
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NOW

+++ Biodiversity

Biodiversity —HI ~ Industry
Less intervention —HI I More intervention
Intensive —H I I Intensive

Extensive

Less multifunctional —HI SN Less multifunctional

More multifunctional

Subsidies —HI - Income

Balances of coexistence
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PROJECTION

High-voltage transmission lines
Energy-ecology corridor (5km buffer zone)
Conservation areas (Natura2000)

= Commercial forest

Agglomeration zones > 1M inhabitants
Agglomeration zones < 1M inhabitants
Highway and railway

Soil degradation and high GHG emissions
Forestry and woodlands

Grasslands, heathlands and shrublands

Croplands
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2030

Landscape Elements Energy-Ecology
(Land (Land-use) intervention
cover)

Built-up Inhabitation

Power plant
Highway

Railway

Forestry = Woodland  Renewable energy

Habitat for humans

Habitats for biodiversity

CCS

Soil and nutrient protection

Foster local community

Natura Renewable energy
2000

Habitat for biodiversity

For Foster local community

pl’OdUCtIOh Renewable energy

Ecotone Meadows Habitat for humans

or forestry
Renewable energy

CCS

Croplands  Food production

Category Intensity Action

Production of electricity

Primary forestry residues

Secondary forestry residues

Recreation

Effective ecological corridor

Biological

Restoration +

Eco-tourism +

Primary forestry residues i

Conservation

Roundwood production aF
Roundwood production ar
Recreational park aF
Primary residues St
Secondary residues aF
Solar park F
CCS plant +
Agrivoltaics or other “F

combinations

From forestry residues

Available residues only from residue extraction but
no stomp removal allowed

Allow for sustainable use of the areas

Assign areas for low intervention and begin
implementation

Practises of restoration of soil health

Low intervention of the forest

Practises of restoration of soil health

Assign areas

Available residues only from residue extraction but
no stomp removal allowed

Rewilding practices

Reduce competing demand for non-energy purposes

Increased woodland productivity by fertilization
harvest mechanisation efficiency and increased
mobilisation of wood from smallholders

Biomass from stews

Available residues only from residue extraction but
no stomp removal allowed

Accessible PV structure

Food and other biomass production

Biodiversity

50

+

P+

++  +++

Industry

+

PROJECTION

High-voltage transmission lines
Energy-ecology corridor (5km buffer zone)
Conservation areas (Natura2000)

Commercial forest
Agglomeration zones > 1M inhabitants
1 Agglomeration zones < 1M inhabitants

Highway and railway
Soil degradation and high GHG emissions
B Forestry and woodlands

Grasslands, heathlands and shrublands
B Croplands
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2050

Landscape Elements Energy-ecology

(Land
cover)

Built-up

Forestry

Ecotone

(Land-use) intervention

Inhabitation

Power plant

Highway

Woodland Renewable energy

Habitat for humans

CCS

Soil and nutrient protection

Foster local community

Food production

Natura Renewable energy
2000

Habitat for biodiversity

For Renewable energy
production

Foster local community

Food production

ECO|09i08| Habitats for biodiversity
corridor

Meadows  Habitat for humans

r forestr
or forestry Renewable energy

CCS

Food production

Habitats for biodiversity

Category

Production of electricity

Primary forestry residues

Secondary forestry residues

Recreation

Biological

Restoration

Eco-tourism

Agroforestry

Primary forestry residues

Conservation

Primary forestry residues

Secondary forestry residues

Roundwood production

Agroforestry

Rewilding

Recreational park

Primary residues

Secondary residues

Solar park

CCS plant

Agroforestry

Rewilding

Intensity Action

++

++
++

+++

+++

++

++

+++

++

From forestry residues

Minimun 2km wide brige for fauna&flora habitats

Available residues only from residue extraction,

stomp removal allowed

Allow for sustainable use of the areas

Practises of restoration of soil health

Low intervention of the forest

Practises of restoration of soil health

Assign areas

Food and other biomass production

Available residues only from residue extraction but
no stomp removal allowed

Rewilding practises

Increase in contribution from small holders

Reduce competing demand for non-energy purposes

Important areas become conserved and subsidies to

holders for maintenance following rewilding principles

Biomass from stews

Food and other biomass production

Expansion and establishment of conservation
corridors between fragmented patches

Available residues only from residue extraction but
no stomp removal allowed

Accessible PV structure

Food and other biomass production

Conservation patches to connect areas

Biodiversity

51

+

P+

++  +++

Industry

4

PROJECTION

Y|
/

Rt SA N
\

+

High-voltage transmission lines
Energy-ecology corridor (5km buffer zone)
Conservation areas (Natura2000)

Commercial forest
Agglomeration zones > 1M inhabitants
1 Agglomeration zones < 1M inhabitants

Highway and railway
Soil degradation and high GHG emissions
B Forestry and woodlands

Grasslands, heathlands and shrublands
B Croplands
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2100

Landscape Elements
(Land-use) intervention

(Land
cover)

Built-up

Forestry

Ecotone

Inhabitation

Power plant

Highway

Woodland

Natura
2000

For
production

Ecological
corridor

Meadows
or forestry

Energy-ecology

Energy production

Habitat for humans

CCSs

Soil and nutrient protection

Foster local community

Habitat for biodiversity

Energy production

Foster local community

Food production

Habitats for biodiversity

Habitat for humans

Renewable energy

CCSs

Food production

Category

Production of electricity

Primary forestry residues

Secondary forestry residues

Non-extractive

Recreation

Biological

Restoration

Eco-tourism

Conservation

Primary forestry residues

Secondary forestry residues

Roundwood production

Agroforestry

Rewilding

Recreational park

Primary residues

Secondary residues

CCS plant

Agroforestry

Intensity Action

++

++

++

++

++

++

++

++

From forestry residues

Minimum 2km wide brige for fauna&flora habitats

Available residues only from residue extraction,
stomp removal not allowed

Scaling-up, assign areas

Allow for sustainable use of the areas

Practices of restoration of soil health

Low intervention of the forest

Practices of restoration of soil health

Assign areas

Rewilding practices

Increase in contribution from small holders

Reduce competing demand for non-energy purposes

Important areas become conserved and subsidies to
holders for maintenance following rewilding principles

Biomass from stews

Food and other biomass production

Expansion and establishment of effective
conservation corridors between fragmented patches

Available residues only from residue extraction but
no stomp removal allowed

Food and other biomass production

Biodiversity
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High-voltage transmission lines
Energy-ecology corridor (5km buffer zone)
Conservation areas (Natura2000)

Commercial forest
Agglomeration zones > 1M inhabitants
Agglomeration zones < 1M inhabitants

Highway and railway
Soil degradation and high GHG emissions
Forestry and woodlands

Grasslands, heathlands and shrublands
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TERRITORIAL TYPOLOGIES

Croplands

Forestry

Energy-Ecology Network
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FORESTRY AND WOODLAND

SUMMARY METHODOLOGY INHERITANCE ANTICIPATION RESONANCES

Forestry near

Agglomeration Wetlands
I
icity

<1M
Secondary road

Highway
railway

Village

|
|
| Agglomeration > 1M
|
|
|

Biomass

I
I
I
power plant '

Commercial
forest

Trail

Natura2000
area

ndustrial area

Industrial area

Transmission lines

Forest outside of Natura2000 directives
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RESONANCES

METHODOLOGY INHERITANCE ANTICIPATION

SUMMARY
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RESONANCES

METHODOLOGY INHERITANCE ANTICIPATION

SUMMARY
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2100

SUMMARY

Natura2000 patch

METHODOLOGY

Forestoutsideof Natura2000directives
into Energy-Ecology management

F?,.

Commercialforest +

Energy production

INHERITANCE

under

Immediate buffer

transmission lines

ANTICIPATION RESONANCES
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2030 - 2050 - 2100

2030

2050

2100

Forestry

SUMMARY

METHODOLOGY

Croplands

INHERITANCE
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ANTICIPATION

Grasslands
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Resonances






ENERGY-ECOLOGY NETWORK

SUMMARY METHODOLOGY INHERITANCE ANTICIPATION PROJECTION _
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temporalities of energy landscapes in the Rhine basin

hugo lopez
transitional territories studio
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