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Renewable Energy Landscape

’ - Bearded vulture on rare visit to
Netherlands killed by wind turbine

blades
BFEBRER Va2, 2021

Renewable energy landscape

We all know renewable energy system is beneficial to hu-
man life. It provides power generation without greenhouse
gas and enhances fuel diversification and lower risk of a
fuel spill. However, in terms of biodiversity, what will it look
like? Can we honestly say renewable energy improves eco-
system?




Analysis 1

Problem field
Problem statement
Research questions

Research aim

Theoretical framework



RDM: From fossil fuel to renewable energy!
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Fossil fuel-related industries

33.1MT

IN2017

@006

10.7 MT
Coal-powered plants

8.5MT
Refineries

50MT
Chemical companies

3.9MT
Gas-powered plants

=

a
()

=

3.0MT
Producers of
industrial gases

1.6 MT
Waste processing

0.4 MT
Other industries
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Be an Energy Transition Leader!
RDM ambition by reducing CO2
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Type of RE in RDM

Solar energy system

Wind energy system

Bioenergy system

Leiding door het Midden
Warmteproject Zuid-Holland

DEN HAAG

Glastuinbauw Kantaren/bedrijy
o "y

T o

Restwarmte havengebied rorrerpam

WESTLAND

Residual heat system



Surrounding landscape around RE systems

Low vegetation gradient

A. Maasvlakte
only have mowed lawn

B. Europoort
a row of trees due to wind turbines

C. Botlek

mowed lawn with shrubs adjacent
to industries



Surrounding landscape around RE systems

Low vegetation gradient & unpermeable pavement

= D. Femhaven

Linear green spaces alongside the
road are adjacent to the river

F. Waalhaven
Linear green spaces alongside the road

G. Waalhaven

Impervious surface in industrial
areas is harsh for biodiversity
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Biodiversity of NL

Harsh energy landscape can acclerate biodiversity loss

Development of biodiversity
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INDUSTRY

Transition from fossil
fuel to RE

ROTTERDAM

PEOPLE

Low accessibility to
green spaces

Problems of RE landscape in RDM

The current renewable energy landscape has fewer spaces for
biodiversity. Also, as port industries are changing the energy
production system, they will require more land and resources.
It can affect the surrounding ecosystem and human life.

13



Research Quetstion

\What is a possible spatial framework to create a renewable energy landscape
which improves urban biodiversity and provides ecosystem services while

enhancing recreational values for citizens?



Sub-research questions

What is a possible spatial framework to create a re-
newable energy landscape which improves urban bi-
odiversity and provides ecosystem services while en-

hancing recreational values for citizens?

What is RE landscape in terms of non-human species?

What spatial interventions are needed for different land-
scape typology?

How can REL which contains large-scale energy infrastruc-
tures can work with residential areas?

How industries & companies and RE landscape compromise
together without any loss?

What position/ strategy should RE industries take into ac-
count during a planning stage (e.g. wind farm, solar park)?



Theory

Nature-based Solutions and Landscape Urbanism

/\ NATURAL PATTERNS

CULTURAL PATTERNS

asEw gy L /\
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EXISTING . tee, ¥ '." > PROPOSED
CONDITION e . A . CONDITION
" -I':‘:‘:I-‘: \
2 SETTLEMENT ARCHETYPES
BUILDING ARCHETYPES
MUSIC | ;
AESTHETIC PATTERNS SOCIAL PATTERNS
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Approaches

EbA, Green Infrastructures, Integration, and Remediation

Concepts and approaches 1

[NATURE-BASED SOLUTIONS]

Ecosystem-based adapation —  Long-term project

- —  Ecological function for resaturation

Green infrastructures NBS in Rol
metal., 2016)

) South as solution for —  Community-based strategy

—  Top-down planning

L Spontaneous participation

[LANDSCAPE URBANISM]

Integration Replacing brownfields to public spaces

- —  Topographic and relational value

Remediation Understana
(Waldheim, 2016)

T ] C Adf

Using landscape for a new sight

1 osper tioe

Ecological way to remediate environment

typology of infrastru



Analysis 2

Understanding RE & BD
- Regional scale
- Neighbourhood scale

- Street scale



Location of RE in RDM

Different scale of RE industries

19



‘Official’ Green Areas around RE Infrastructures

» ( X, "
- S

“. Allotments @ Fgrest
© Wetland @ Park
< Farm ® Carden
@ Meadow Beach
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Potential Green/Blue for RE Landscape

5km ®

: Blue area
. Official green areas
B Green area (grassland...)
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Potential Green/Blue for RE Landscape
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Closeness to Residential Areas

Year of build and mix of urban life

XL L M S
Built in 19/20c Built in 19/20 ¢ Built in 18/19c¢ Built in 16/17/¢
Less urban life Mix of urban life and industry Mix of urban life and port activity
‘Maasvlakte Il ®
Dintelhaven
Maasvlakte I.

Leuvehaven Ff,h.ﬁ
ARy

Merwehaven
Petrolium ports

—

| .
VAN %o L SN

s 4 aven

4km ®

Landscape framework (2016) Strootman Landschapsarchitecten



Green Percentage

(]
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Waalhaven is in
transitional stage of
accepting
renewable energy in
residential & indus-

trial areas a@@ﬁ% ( ‘\;

Pe . et
-
e 6 O ® 06 O V o
Make Waalhaven more O
biodiverse and smart %
port district as a pilot %}

project for the future
of Rotterdam

Lack of landscape for biodiversity



Current Green Areas of Waalhaven

[ Public green ———
. Unofficial re,e}{
N NO-US:M@ roads
4 E
NGRS d (bufferzone) |

. Opportunity for Gr O#Busi 58 R
I / Tidal Nature (Natuurkaart, 2014))
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Flora and Fauna of Green Areas

v

Rabbit - Oryctolagus cuniculus
EU Eel - Anguilla anguilla
Bone - Platichthys flesus

Carp - Cyprinus carpio
Common Coot - Fulica atra
Meadow Pipit - Anthus pratensis
Redwing - Turdus iliacus

Noctule - Nyctalus noctula

27



Habitats of Flora & Fauna

Linear green buffer zone: Low natural vegetation gradient




Habitats of Flora & Fauna

Heijplaat: Unpermeable pavement, Low natural vegetation gradient




Habitats of Flora & Fauna

Industrial area: Unpermeable pavement, Low natural vegetation gradient

|

[
|




Natural Vegetation Gradient

.

Lower streams

Why is natural vegetation important?

controls erosion through protecting soils and riverbanks
reduces land degradation and salinity

* improves water quality and availability

provides habitat for a wealth of unique biodiversity including
threatened species.



Fauna from IUCN Red List

NT : Near Threatened

CE : Critically Endangered
LC : Least Concern

VU : Vulnerable
*European scale

Carp - Cyprinus carpio

EU Eel - Anguilla anguilla

Noctule - Nyctalus noctula

Meadow Pipit - Anthus pratensis Redwing - Turdus iliacus

Common Coot - Fulica atra
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Habitats of Selected Species

A3 o A1

A3

A2

C.2

|
Sy

2km ®

@ Rabbit - Oryctolagus cuniculus

Q EU Eel - Anguilla anguilla

QO Bone - Platichthys flesus

O Carp - Cyprinus carpio
Common Coot - Fulica atra

@ Meadow Pipit - Anthus pratensis

@ Redwing - Turdus iliacus

O Noctule - Nyctalus noctula



Improve Natural Vegetation Gradient

Proposal for BD

L-— Upland v Coastal Wetland +4 Lake —»

+———— Swamp > Marsh

<« Dense >« Sparse —» Submergent

4 Forest——»4— Shrub —»< Meadow »
Emergent Emergent

| \g |I | ‘
______ il
-...__-_‘ | ,#..-EI"I ’I 5 |
R I f,‘.l‘
_____‘_“ : "
W 5

a - High water level of lake

b - Average water level of lake =1 ¥

¢ - Low water level of lake -
-+ = Ground-water levels




Characteristics of Riverbanks

Proposal for BD

Riverside 33km

e Construction of harbours and industrial areas

e 70% of riverbanks are paved with stone embankments and quays
e Ground level: 4 meters above sea level due to accretion

e Urbanized (elevated) banks




Spatial Interventions
Proposal for BD

Bioswale Water Plant Hanging/ floating structure Rich revetments

Helophyte pond Urban promenade Eco-corridor Inland buffer zones



Potential Renewable Energy

o

Potential RE (Extreme amount)
Wind turbines on buildings
PV panels on buildings
PV panels at parking lots

i1 Heat collector under roads
Biomass plant (Land plant) ==

i1 Biomass plant (Water plant)
a

mEm
M.l




Exploring Potential RE

. ®

| Solarﬁerg\/ S wind emergy on buildings Ll }J I
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Exploring Potential RE

b

$\\
Bioenergy with land plant

4 W

Bioenergy with land plant
Solar energy on roads




How much surface does Waalhaven need?

To meet energy consumption

4%

Sun  5,355,000W

Wind 468,000W

Bioplant

6,029W



Nanji Haneull Park, Seoul, South Korea
Case study

Top Layer

Vegetation Layer

Drainage Layer

Blocking Layer Slape

Leachate Gas Extraction Well |— BearingLayer  Gac Exiraction Well :‘ah:aining
Treatment Facility / i
Incineration Facility Slope
Pratection Slope Collection
Slope Collection Pipe (Horizontal
Fipe (Horizontal Drainage Works)
Impervious| prain age Works) Impervious Wall

wall — .I 2 e At e . Dusiins
i i i : Rt e ks w_Maintaining
, Road
Waterfront .
Han River Upper Multiple Layer(Silt Quality Sand)
Lowver Multiple Layer (Sand Quality Gravel)
Weathered Soil

Weathered Rock

Soft Rock

Source: seoulsolution.kr

Water B

Heat HER
Energy . . .
Biodiversity . . . .
Social and economic [ 1T 11|
importance

Multifunctional space usage . .

Costs [ ] |

® Use heat and gas(Methane) from the landfill
for district heating through gas extraction
wells

® Install impervious wall to protect the soil
from leachate

® Purify polluted water and discharge the water
into Han River



Hammarby Sjostad, Stockholm, Sweden
Case study

STOCKHOLMS INTEGRATED RESOURCE MANAGEMENT

heot s gowes lant

the city of stockholm

Source: Hammarby Sjostad 2.0

Water

Heat

Air quality

Energy

Biodiversity

Social and economic
importance

Costs

® [Cxtract the heat from the purified wastewa-
ter. (Remaining cold water is used for cooling

industries and commercials)

® Send the sludge (from the water treatment
process) to farmland and forestry as a ferti-

lizer.

® Use biogas from the sludge for fuel and

district heating



Spatial Intervention
Proposal for RE

Asphalt heat collectors PV panels
beneath road

Large scale wind turbines

Heat from local waste Heat/gas from wastewater Bioplant landscape Algae farm
treatment

Blue energy: Membrane of
brackish & fresh water
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Design

Vision for the Project Site
Design for the Design Site
Details of the Design Site



Target Areas

= Target areas (Linear)

« o o larget areas (Mass)

mee Dy ribbon

= Green harbour +riverbanks
mmm idal park
|

Park (forest)



Locations of Spatial Interventions

@ Rabbit - Oryctolagus cuniculus
O EU Eel - Anguilla anguilla
O Bone - Platichthys flesus
O Carp - Cyprinus carpio

Common Coot - Fulica atra
® \eadow Pipit - Anthus pratensis
L4 Redwing - Turdus iliacus

O Noctule - Nyctalus noctula



Waalhaven Vision (before)
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Waalhaven Vision (after)

Proposed masterplan




Proposed Masterplan

Design Area




Proposed Masterplan

Integration of RE & BD




Wetland Elaboration

Backwater lake

Island

Main channel

Natural
levee

Floodplain lake

Floodplain

Meadow



Solar Farm as a BD Farm

Design Elaboration

Solar PV
Panel

+

Floating Solar
Floating PV Unit

System



Wetland ~ Bio plant Landscape Elaboration

hEe pmemndenaafs

:I'ekt'rat'ij[op pip,é' e

Impervious wall

Gas extraction well

Pedestrian

road Bike
[ et

Meadow

Shrub

Forest (Bioplant landscape)



Wetland ~ Bio plant Landscape Elaboration

‘llllll
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Bio plant Landscape ~ Eco-bridge Elaboration

Heat collector Heat collector

Gas extraction well Impervious wall

Pedestrian Bioswale Bioswale Railway
road  Bike Road Bike

Bioplant landscape Eco-corridor



From Heat Collector to Heat Network

Design Elaboration

"Heat collector

Bioplant landscape Fco-corridor

Source: Warmtebedrijf Rotterdam
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Details of Eco-bridge

Design Elaboration

Lt

4 " . ; #
bike lane mA

pedesirion Wy




Details of Bioswale

Design Elaboration

s
()




Timeframe of Interventions

BIOSWALE

WATER PLANT

HANGING/FLOATING
STRUCTURES

RICH REVETMENT

HELOPHYTE POND

URBAN PROMENADE

ECO-CORRIDOR

PV PANELS
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HEAT COLLECTOR

ALGAE FARM

BIOPLANT SCAPE
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Proposal by 5 Years
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Design Proposal by 15 Years



Design Proposal by 25 Years
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Eco-bridge




Wetland (Island) & Solar Farm




Bioplant Landscape




Circularity of the Design Site

Biosolids

(a5,

Purified Water



Adaptability of Spatial Interventions

Comparison Framework
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Circularity of RE & BD in High Accessibility Port

Comparison Framework

AR 9P 90 69 ANE 9o

Household Household

5 90 9o I 4%

Organic waste
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Circularity of RE & BD in Medium Accessibility Port

Comparison Framework

Purified water

Rich revetment

— 5
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Waste disposal Logistics la
(Incineration)  industry
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Petrochemical industry Bio refinery

d Water

Green house Househol
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Residual heat/ CO2 from the large scale port  Wastewater
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Circularity of RE & BD in Low Accessibility Port

Comparison Framework

e
= b 9000 ~ =5 ™ -

& N—_

Geothermal energy Power station
‘ P

Waste disposal Logistics Petrochemical
service industry industry

Energy supply

Energy production Distr.i;:t héat‘iﬁg

Wind turbine, geothermal energy
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Geothermal energy Solar/ algae farm Power station Bioplant scape Heat collector
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ind turbir lar enegy, District heating
geothermal energy, heat (Household, industry, agriculture)
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What is a possible spatial framework to create a re-
newable energy landscape which improves urban bi-
odiversity and provides ecosystem services while en-

hancing recreational values for citizens?

What is RE landscape in terms of non-human species?

What spatial interventions are needed for different land-
scape typology?

How can REL which contains large-scale energy infrastruc-
tures can work with residential areas?

How industries & companies and RE landscape compromise
together without any loss?

What position/ strategy should RE industries take into ac-
count during a planning stage (e.g. wind farm, solar park)?



Project Re-cap

I
] ]
I 1. Definition & Framework ! 3. Analysis (Spatial Strategy) 5. Evaluation
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2. Analysis (Understanding RE & BD)

4. Design
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Thank you!



