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The planning challenge:
a rich but invisible subsurface

* The subsurface - not just risks, but also a
multifunctional resource

» The subsurface is invisible (or at least less visible)
* The “first come, first served” principle is common
* Increasing demands and more potential conflicts

 Lack of a holistic perspective - the subsurface is
managed in different sectors

» Subsurface data is rarely translated into a form
that connects to planning language

lllusttation of the subsurface. From: Norrman, J, Ericsson,

L@, Markstedt, A., Volchko, Y., Nilsson, K. L., & Sjéholm, J. (2020).
\lya dimensioner i svensk planering: en utredning om
undermarksplanering och geosystemtjénster. Stiftelsen

Bergteknisk Forskning (BeFo).
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Geosystem services
— a bridging concept
between geology
and planning

One definition...

“goods and services provided by
the subsurface that contribute to
human well-being”

Picture by Emrik Lundin Frisk. Vidareutveckling av figur fran Lundin-Frisk, Emrik

(2023). Geosystem services to support decisions on subsurface use (Chalmers University

of Technology: 2023:1) [Licentiate thesis, Chalmers University of Technology]. Chalmers
University Publications Electronic Archive
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Towards implementation

Same concept, different planning contexts, different applications

Malmo Askersund Gothenburg
Climate adaptation Comprehensive Future tunnel corridor

planning planning selection
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Malmo: revealing hidden subsurface capacity
for climate adaptation

S e I e Ct e d G S (Geophysical) potential for Effective potential for

‘Retrieval of heat and cold from the subsurface (geoenergy wells)’ ‘Retrieval of heat and cold from the subsurface (geoenergy wells)”

« Stormwater infltration
& retention

« Shallow and deep
underground space

« Resistance to coastal
erosion

« Access to construction
material

Not part of the study area Not part of the study area

Potential Accessibility Note: See appendix for details on indicators and data availability (N}
M Highest potential (Class A; 3) M Inaccessible (Class D; 0) [buildings, e.g. residential building] Projection: Sweref 90TM A
W Moderate potential (Class B; 2) Limited accessibility (Class C; 1) [soil depth > 50m]

) Access to geo-energy Some potential (Class C; 1) Limited accessibility (Class C; 1) [already existing underground installations] 0 1 2 3 4 Skm Malmo stad

No or limited potential (Class D; 0) Water surface
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Askersund: geosystem services in rural

comprehensive plann
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* Infiltration & retention of ﬁ
stormwater }

« Bearing capacity
« Resistance to erosion J

* Provision of aggregate material

Water surface

* Provision of groundwater soum......

Some potential (class C; 1)

(on municipal scale) — cpn
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'Provision of groundwater' for extraction on municipal scale

SUITABILITY
Unsuitable (class D; 0) [cemetary]

Potentially contaminated areas
Unsuitable (class D; 0) [very large/large risk]
Conditionally suitable (class C; 1) [moderate/unclassified risk]
I unsuitable (class D; 0) [waste facility]

15 20 km

t 1 Projection: Sweref 90TM

Note: See appendix for details on map-development process.
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ACCESSIBILITY

Protected areas
Inaccessible (class D; 0) [Natura2000, Nature reserve etc.]
Conditionally accessible (class C; 1) [Water protection area]
Limited accessiblilty (class C; 1) [RI for outdoor activity]

Existing land use

I tnaccesible (class D, 0) [roads, buildings etc.]

Inaccesible (class D, 0) [mining area]

Askersunds
KOMMUN

Limited accesabilty (class C, 1) [farmiand]
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Gothenburg: avoiding unintended subsurface
trade-offs

Framkomlighet for tunnelstréckning

SUBSURFACE ASPECTS:
n (fordyring, hind hjal
(fordyring, hinder som avhalps) J—
Framkomlighet soder om tunnelpaslag

(fordyring, ej alternativskiliande)

Framkomlighet i ytliga tunnellsgen &j aktuell & aktuell

Available space underground

Entreprenadberg/Entreprenadjord BYGGBARHET & MILID
(avséitning/deponi)

Available space on the ground

Storning av befintliga energibrunnar

ej aktuell

Storning av grundvattenmagasin som |
gavg % & aktuell

Technical solutions / Construction methods == I

akvifaren med skada for ovanliggande o aktuell
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Storning av grundvattenmagasin som leder
tillforsamrade ekosystem

I l O C k q u al Ity Stdrning av grundvattenmagasin som i Uy
framtiden kan anvandas for dricksvatten 1

Storning av majlighet il storskaliga 4] Akt
bergrum for exempelvis lagring

T

FORSAMRING AV

Working environment

Fornybar energi for enskilda hushall e aktuell

Reglering av dagvattenfloden ej aktuell ej aktuell

Energy Wel IS Historiska platser av geologisk betydelse ‘GEOLOGISKT ARV
Consequence of groundwater disturbance

Goteborgs
Stad
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Stormwater management
Historic geological locations
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What geosystem services add to spatial

plannlng HALMER
GS provides Works across

* A shared language * Urban < rural

* Early identification of conflicts and * Strategy < project level

opportunities

* Visibility of long-term subsurface BeFO
potential -/
A
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Links:
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