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Biodiversity and multifunctionality
of golf landscapes

By Hans Martin Hanslin, Trygve Aamlid and Wendy Fjellstad (Norwegian Institute of Bioecono-
my Research), Johannes Kollmann (Technical University Munich), Tommy Lennartsson (Swedish
Biodiversity Centre, SLU) and Christopher Marston (UK Centre for Ecology & Hydrology)
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GOLF LANDSCAPES: Biodiversity and multi-
functionality of golf landscapes

Golf courses provide numerous benefits and services to local communities, but there is potential for improvement.
The new project GOLF LANDSCAPES aims to further improve contributions to biodiversity and multifunctiona-
lity by targeting course design and management to the landscape context. An optimal design would be where the
golf course contributes to the ecological processes in the landscape but also benefits from the qualities in the sur-
roundings.

Photos: Johannes Kollmann.

Landscape perspective

Golf courses provide numerous
benefits and services to local com-
munities. There is also accumulating
evidence for their positive effects on
biodiversity by providing a number
of habitats and significant ecosystem
functions. However, the importance of
GCs for biodiversity will depend on
how organisms move and use resour-
ces over their lifetime, interact with
other species, and contribute to a self-
sustaining nature. These processes are
best understood in a wider landscape,
notably how actions taken to support
biodiversity on the GC contribute

Figure 1. Two examples of improved golf course habitats:
an improved rough at GC Wérthsee (above) and a restored water
course GC Eichenried (right) in S Germany.

resources and opportunities for the
organisms also in the surroundings,
and correspondingly how the same
actions can benefit from processes and
qualities in the surrounding landscape.
Our basic prediction is that through
proper placement and design, GCs can
connect habitat patches and resources
both within and outside the course and
in the long term contribute to halt bio-
diversity loss. The link between biodi-
versity and multifunctionality of GCs
is strong, so facilitating biodiversity
also has a potential to improve other
functions and services provided by the

GC, including not at least the golfing
experience. Improving GC contribu-
tions to biodiversity and functions in a
wider landscape and in a conservation
perspective, may also strengthen sup-
port for golf courses in society.

Some examples of such contributions
to biodiversity and ecological fun-
ctions are corridors for dispersal and
reproduction habitats like ponds for
amphibians and insects, soil and dead
wood for insects, trees and shrubs as
nesting places for birds. In addition,
specific resources can be included
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Figure 2. Two contrasting landscapes demanding different solutions. A golf course by a coastal heathland and dune system
(Sola GC, left) and a golf course in a productive ravine landscape (Hauger GC, right) in S Norway. Map sections: © Norwegian
Mapping Authority, Geovekst and municipalities (Sola 2018, Nedre Romerike MOF 2023).

in GC design such as wildflowers in Our approach
roughs, shrubs and trees along edges

that are providing pollen and nec- First, we will do a landscape ecolo- of representative courses to check the
tar resources for pollinating insects, gical analysis of a number of courses  quality of the analyses and to get a
host plants for herbivorous insects based on mapped information using better description of the qualities on
ete. To include such solutions in the GIS tools, including courses in Scan-  the course and the surroundings.
design and management of a course dinavia, Germany and UK. This, we Figure 3 shows an example of a habi-
is feasible, and there are many good will follow up with a field inventory tat analysis of a golf course.
examples of how to do it (Figure 1 and dronework of a limited number

illustrates two improved habitats on
golf courses).

However, how to design and ma-

nage solutions that also contribute to
biodiversity and multifunctionality in
the landscape is more challenging. The
impact will depend on the land use
and composition of the surroundings
determining the types of biotopes and
species found there. Hence, there is a
need to know the key components of
the landscape.

This project will identify approaches
to assess and document existing quali-
ties and biodiversity potential to prio-
ritise approaches and to recommend
methods for monitoring development
based on GC potential and landscape
context. A couple of examples of the . ra ) By

landscape context are shown in Figure = S - s

2. Figure 3. Landscape structure of habitats within the GC Strasslach 2018 (Kollmann

et al., unpubl data)
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Expected output and
dissemination

Key output will be simple indicators
of GC contributions to landscape
functions to be used in design and
management, such as connectivity,
species pool, and structural and habitat
diversity. Further, this will be embed-
ded in principles of design to improve
biodiversity and ecological functio-
ning, both the quality of GC habitats
for biodiversity and their contributions
to biodiversity in the wider landscape
while retaining playability and quality
of the game.

The project will also provide methods
to estimate contributions to multifun-
ctionality for the golf landscapes. This
is linked to the capacity and potential
for a course to provide ecosystem
services for the community. Examp-
les of such benefits are stormwater
management, temperature regulation,
carbon binding, pollinator services,
habitat provisioning, recreation, and
education.

Based on the results and general
knowledge we will develop simple
guidelines of how to use landscape
ecological principles in the design,
renovation, and management of GCs.

These recommendations will be disse-
minated to golf professionals through
webinars and workshops. Guidelines
and dissemination will include met-
hods to analyse the landscape, identify
key functions and attributes in the
landscape, how to connect different
habitat patches within GC and with the
surrounding landscape, and improve
patch quality on GC.

Project consortium

The project is led by Norwegian In-
stitute of Bioeconomy Research with
Swedish University of Agriculture,
Technical University of Munich, and
UK Centre for Ecology & Hydrology
as partners.

The project receives funding both
from STERF and R&A and will be
completed by the end of 2025.

Project GOLF LANDSCAPES: Biodiversity and multifunctionality of golf landscapes

Period 2023-2025

Objective The overall aim is to provide knowledge of how golf courses can be designed
and managed to improve their contributions to biodiversity and multifunctiona-
lity at the landscape scale.
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