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Managing trade-offs in Green Infrastructure

* The multi-functional nature of GI in urban and rural landscapes
necessitates balancing spatial trade-offs

« Geographical visualization of landscape qualities enhancing biodiversity and
delivering ecosystem services for society

* Public engagement supports transparency of land-use planning and restoration
Initiatives

« Develop adaptive and spatially-explicit landscape planning tools for

evaluating alternative design and management options of GI at landscape
level
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Ecosystem service trade-offs

« Ecosystem services versus development
« Ecosystem services versus biodiversity
« Ecosystem services versus disservices

« Amongst ecosystem services
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The ecosystem service delivery chain
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Weighing of landscape quality
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Preference of ecosystem services

Spiritual enrichment and aesthetics
Place of sense and tradition
27%

Knowledge and education

QOutdoor activities or other recreation

Cultural services

Existence value of biodiversity
Agricultural and forestry

Wild animals and their outputs

28%

Provisioning
services

Wild plants, fungi, algae and their outputs
Hydrological cycle and water flow maintenance
Pest control
Local climate regulation

33% g
Mass stabilisation and control of erosion rates

Maintaining nursery populations and habitats

Regulating services

Pollination and seed dispersal
Maintaining water quality
Lack of security

12%

Allergies and poisoning

Disservices

Interactions with wild animals
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Relative importance
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Mapping GI ecosystem (dis)service delivery

« Bayesian Belief Network is a graphical social-ecological systems framework
that allows the integration of knowledge on biodiversity and ecosystem
(dis)service capacity, landscape quality information and stakeholder
valuation of ES

* Visualize GI ecosystem (dis)service delivery and site-specific key
management challenges, such as prioritization of sites of conservation

Land Use Land Intactness Connectivity Accessibility Vulnerability
Cover l
| Biodiversity Conservation Conservation Conservation
— o
habitat capacity importance concern value
EC/EAS cninnly EQ/EAC flrar —
> EC/EAS cuinnly ES/EAS flonar
= i EC/CAS eninnhe EC/EAS flaar = CC/CAC vinliy
#»| ES/EdS capacity ES/EdS supply ES/EdS flow = ES/EdS value
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* Map ecosystem (dis)service
delivery and biodiversity---
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ConSite Urban — GI planning tool

* Visualization of spatial consequences of various ‘'what-if' scenarios for GI
allocation and design in spatial planning and management

& ConSiteUrban
5 & Linform
@@ 1.Click in the map and calculate pixel statistics
° TO O | fu N Ct | O N a I |ty ?0 2.Draw polygon and calculate zonal statistics
O 3a.Select feature class from database

« Inform: interactive visualization of ecosystem 9 3b.Select polygon and calculate zonal statistics

. . . 5§ 21dentify
(dis)service values (green accounting) % 1.Draw polygon and calculate hotspots

@ 2a.Select feature class from database

« Identify: visualization of GI hotspots and coldspots to

e 2b.Select polygon and calculate hotspots

identify potential bottlenecks (ecosystem-based management) ® 3 Mitigate
.. o }u 1.Draw a transect and calculate a value profile
* Mitigate: assess connectivity of GI patches %a 2.Calculate optimal corridor between A and B
| ical t ti &9 3.Calculate Cost connectivity
(ecological restoration) & Predict
« Predict: assess spatial consequences of infrastructural abe 1.0rw Impact polygon and recalculate hotspots
. . F@ 2.Recalculate Cost connectivity
development on GI (spatial zoning) 5 & Python

# & Submodels
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Managing GI trade-offs

« Stimulate engagement by capturing local
stakeholder knowledge

« Scenarios visualize spatial consequences
of complex and vague policy or planning
alternatives

« Interest for implementation from
« Trondheim municipality
 Norwegian Environment Agency
* Friends of the Earth Norway
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Geoprospective Toolbox — Participatory GIS

=g

AN INA Geoprospective

Fortetting i Trondheim Steg 1: Litt om deg Steg 2: Naturgodekartlegging Steg 3: Plenumsdiskusjon  Steg 4: Justeringer Steg 5: SWOT-analyse Steg 6: Resultater

A
1) Hvor stabile (+) eller ustabile (-) vil du si at de naturlige prosessene (A) er for de omradene G
har vurdert som godt egnet for Naturgode X?

Steg 5: SWOT-analyse

N4 vil vi se pd Naturgode X sine styrker, svakheter,
muligheter og trusler i en sdkalt SWOT-analyse

O——~OC—0OCOC60O060O0—0O0OOCO00OCOC0C—0C—0C—0C—0-0
o 1 2 3 4 5 6 7

8 7 4 5 4 3 2

2) Vil du si at menneskelig aktivitet (B) representerer muligheter (+) eller trusler (-) for de

(Strengths, Weaknesses, Opportunities, Threats). omradene du har vurdert som godt egnet for Naturgode X?

L . o—O0——0——0—0—0O0—0—0O0—0—0—0—0—0—0—0—0—"0
SWOT-analysen deles inn i to deler: interne faktorer s 7 % 5 4 3 2 1 0o 1 2 3 a4 5 & 7 s
(styrker og svakheter) og eksterne faktorer
(muligheter og trusler). De interne faktorene 3) Hvilke av de to (naturlige prosesser A, eller menneskelig aktivitet B) er viktigst og tar
gjenspeiler de naturlige prosessene, mens de overhand? 0 (A og B er like viktige), -8 (A er viktigst) og 8 (B er viktigst)
eksterne faktorene handler om menneskelige oO—0O0-—0-0-0 000 000000000
aktiviteter. 8 7 6 5 -4 3 2 A 0 1 2 3 4 5 6 7 8

06
/

3 2



Grad av konsensus
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Looking into the sustainable future:--
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O SDG2 Zero Hunger
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Wood et al. 2018. Ecosystem Services
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Thank you for your attention!
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