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Land use: Flows of social-ecological interaction at the planetary surface

Model of a social-ecological systems:

“social-ecological emphasizes that the

Ecological

knowledge &

understanding two subsystems are equally important

Colding, J. & Barthel S. (2019) Ecology and Society , Vol. 24, No.1.
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Land use: Flows of social-ecological interaction at the planetary surface

These are spatially and
functionally identical:

Model of a social-ecological systems:

: “social-ecological emphasizes that the
Ecological

knowledge & two subsystems are equally important”

understanding

Colding, J. & Barthel S. (2019) Ecology and Society , Vol. 24, No.1.
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Terrestrial biomes of the world

“Holocene landscapes without humans” — a reference point for modern biogeographical research

Local and regional climatic andassociated geoecological factors determine ecosystem cover and functionality

Ecosystems =f(C)
C = Climate
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Ellis, E.C., et al. 2001



The great acceleration:

Land use change is accelerating within a zero sum game of land resource allocation

» Expansion and intensification of has changed global land use patterns

» Availability of land resources is becoming increasingly scarce

Estimated global land use 0 — 2016:
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Source: History Database of the Global Envirenment (HYDE)

OurWorldinDataorg/land-use « CCBY
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Anthropogenic Biomes of the World (v1): The landscapes we inhabit today
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Croplands

Crops mixed with other land uses

- Residential irrigated D Populated rainfed

D Residential rainfed mosaic D Remote
D Populated irrigated

27 million km2, 0.9 billion people, 25% global tree cover

Ellis & Ramankutty, 2008




Rangelands

Grazing land, minimal crops
and forests

D Residential
D Populated
D Remote

40 million km2, 0.3 billion people, 6% global tree cover

Ellis & Ramankutty, 2008




Landscape systems

Scale levels of a landscape system: Patches form patterns, which are repeated across landscapes

Patch

Land cover pattern

Regional landscape

Amended from: Wu, J. 2021



Example of a landscape system
The location of elements within the system codetermines functionality — this constitutes the target for land use planning
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Amended from: Federal Interagency Stream Restoration
Working Group. 1998. Stream Corridor Restoration:
Principles, Processes, and Practices. FISRWG, Wash. D.C.



Example of a landscape system

The location of elements within the system codetermines functionality — this constitutes the target for land use planning
Horizontal flows and neighbourhood relationships characterize landscape pattern
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Example of a landscape system

The location of elements within the system codetermines functionality — this constitutes the target for land use planning
Horizontal flows and neighbourhood relationships characterize landscape pattern
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A key problem:

Delivering a broad array of ecosystem services from multifunctional landscapes

+ Considered over a long time period, human land use has degraded the functionality and reduced the

extent of habitats — while at the same time making space for human societies.

» This has degraded delivery of key ecosystem services important to human societies and economies.
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Conceptual framework for comparing trade-offs of

ecosystem services in land use regimes

The provisioning of multiple ecosystem services
under different land-use regimes is here illustrated
with “flower’”” diagrams, in which the condition of

each ecosystem service is indicated along each axis

Foley 2005, Nature.



Land use in Denmark: challenges and solutions

« Land resources use is critical for maintaining and developing food, fibre and biomass production, water resources management, raw material
ectraction, biodiversity conservation, cabon capture and sequestration, flood management and climate adaptation, and healthy living
environments.

*  Most of Denmark is in intensive agricultural use and other ecosystem services are under pressure.

(1) Land use inventory (1) Habitat conservation status
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Land use in Denmark: challenges and solutions

Options for improving patterns of land use at the landscape scale include:

1. Re-allocation: Moving land uses to the most suitable areas, to increase ecosystem service delivery and decrease ecolgical footprints.

2. Multifunctionality: Optimising concurrent use of land resources for multiple ecosystem services

3. Co-existence: Minimising tradeoffs between land uses in the same landscapes.

(1) Land use inventory
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(1) Land use inventory, Danmarks statistik 2021, Arealregnskab 2021.
(2) Conservation status of habitats in Denmark and the EU countries, EEA. (2020). State of

nature in the EU — Results from reporting under the nature directives 2013-2018

(1) Habitat conservation status

Romanien
Estland
Graekenland
Cypern
Kroatien
D) Slovenien
Slovakiet
Luxemborg
Finland
Tyskland
Malta
Portugal
Sverige
Litaun
Frankrig
Polen
Tjekkiet
Bstrig
Irland
Ungarn
Bulgarine
Holland
Italien
Letland
Spanien
Danmark
Belgien

(=]

=== B

e T g 3

=———"-] —————————.—}|
[ i i S ii—.
[ —1) i S
L[ e
e i i e~
.} e
—— T,
E— B EasSsSSss= =
1 : = = —|
EE———TE—— B ]
LI ey S
== L Wi LSS
=] B e
] e e e
B i f - |
— O O O S T
% 10% 20% 30% 40% 50% 60% 70% 80% 90%

mGod mUkendt mRinge mDarlig

=
=]
=]
ES



Land use in Denmark: challenges and solutions

Land resources use is critical for maintaining and developing food, fibre and biomass production, water resources management, raw material

ectraction, biodiversity conservation, cabon capture and sequestration, flood management and climate adaptation, and healthy living

environments.
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(1) Land use inventory, Danmarks statistik 2021;
(2) Conservation status of habitats in Denmark and the EU countries, EEA. (2020). State of

nature in the EU — Results from reporting under the nature directives 2013-2018

Most of Denmark is in intensive agricultural use and other ecosystem services are under pressure.

(1) Habitat conservation status
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Thank you for listening
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