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Introduction
STERF is an independent research foundation established in 2006 by Nordic golf federations to support research and deve-
lopment (R&D) in the golf and turfgrass sector. Its goal is to provide practical research data for sustainable golf course mana-
gement. STERF collaborates with universities, research institutes, and international organizations to address challenges such 
as environmental regulation, resource use, pest management, and climate change. It aims to strengthen research networks 
across Nordic countries and globally. The foundation also focuses on making research results accessible to end-users, ensur-
ing efficient resource use, and promoting sustainability in golf course management.

The golf sector faces several challenges, including the need to provide high-quality playing surfaces while adhering to strict 
environmental regulations, addressing climate change, and managing rising operational costs. There is growing pressure on 
natural resources like land, water, sand, and energy, creating a need for their efficient use in order to reduce costs and envi-
ronmental impact. Climate change further complicates matters with unpredictable weather impacting turf growth and mana-
gement. Additionally, golf courses must play a role in preserving biodiversity and ecosystem services, offering opportunities 
for multifunctional use, such as the promotion of health and recreation. Research and development are crucial to addressing 
these challenges, with a focus needed on sustainable practices and efficient resource management.

We recognize that sector specific and global challenges need concerted action and collective solutions underpinned by 
robust, applied science. To meet the challenges the golf sector must face and the global risks relating to the 17 UN Sustai-
nable Development Goals set out in in Agenda 2030, STERF has created four new international and trans-disciplinary R&D 
programs, including:

•	 Winter stress and integrated pest management 
•	 Use of Natural Resources in Golf Course Management 
•	 Multifunctional golf courses and ecosystem services – Landscape perspective 
•	 New technology for a sustainable future 

STERF will support R&D based on these programmes, and the activities of STERF are intended to lead to improvements in the 
quality of golf courses, as well as economic and environmental gains for the industry and society as a whole.
All programmes are available at www.sterf.org



This research initiative addresses challenges and opportunities in the golf  sector through the integration 
of  technologies, aiming to promote sustainability in golf  course management. By adopting a multidiscipli-
nary approach that incorporates collaboration between research communities, technology developers and 
golf  clubs, the program aspires towards the development and application of  innovative technologies such as 
autonomous mowers, sensor technology, artificial intelligence, and the implementation of  renewable energy 
sources.

SUMMARY & CONCLUSIONS
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BACKGROUND

The background for this research program is framed by 
the current challenges and opportunities facing the golf  
sector, spurred by the environmental and economic para-
digm of  today’s society. Despite rising turf  maintenance 
challenges related to climate change, fungicide and pesticide 
restrictions, and cost inflation, turf  maintenance is largely a 
manual and non-optimized process.  

Golf  courses represent complex ecosystems that require a 
detailed and considered maintenance strategy to maintain 
optimal care and playing quality. This requires continuous 
and careful management of  playing surfaces, landscape 
design and resource use that harmonizes with the game of  
golf  and the environmental conditions.  

The golf  sector can draw inspiration from the agricultural 
industry, which has leveraged technological advancements 
to address similar challenges. Precision agriculture, for 
instance, employs drones, sensors, and satellite imagery to 
monitor crop health, soil conditions, and weather patterns, 
enabling farmers to optimize resource usage and improve 
yields. According to Gebbers and Adamchuk (2010), preci-

sion agriculture integrates geospatial technologies with real-
time data collection to enhance decision-making processes, 
reducing resource wastage while maximizing productivity. 
These technologies have allowed farmers to transition from 
uniform field treatments to site-specific management prac-
tices, improving sustainability and economic efficiency.
Decision support systems and predictive modeling, fueled 
by historical data and machine learning, have transformed 
traditional farming practices into data-driven processes. 
Basso and Antle (2020) highlight how predictive modeling 
in agriculture enables the anticipation of  crop yields, disease 
outbreaks, and optimal fertilization schedules by analyzing 
large datasets. These innovations reduce uncertainty and al-
low for proactive management, demonstrating a clear paral-
lel with the challenges faced in golf  course maintenance.

By adopting similar technological innovations, the golf  
sector could implement predictive tools and automated sys-
tems to streamline turf  maintenance, enhance sustainability, 
and reduce costs.



Solar panels at Mollerup GC
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The aim of  the research program is to address the existing 
challenges in the golf  sector by exploring and implementing 
new technologies and methods that can transform golf  
courses towards more environmentally and climatically sus-
tainable management while also providing optimal condi-
tions for playing quality.

The research objectives focus on: 

•	 Improving maintenance: Identifying and implemen-
ting technological solutions to optimize maintenance, 
improve turf  quality, and ensure high playing quality.  

•	 Cost reduction: Identifying strategies to reduce 
financial burdens through efficiency and automation, 
including technologies that minimize manual labour 
and optimize water and energy use. 

•	 Reduced environmental impact: Promoting environ-
mentally friendly technologies and practices to reduce 
the negative impact of  golf  courses on the environ-
ment. 

CHALLENGES IN THE GOLF SECTOR

OBJECTIVES OF THE RESEARCH PROGRAM

•	 The impact on golf course habitats and wildlife: 
Investigate golf  courses’ potential as biodiversity 
hotspots, focusing on assessing how management 
practices, including the use of  robotic lawn mowers, 
influence biodiversity. Golf  courses can provide refuge 
for wildlife, such as hedgehogs, and support diverse 
ecosystems by optimizing maintenance methods. 
Through GPS tagging, eDNA studies, and wildlife 
monitoring, research could not only evaluate the impact 
of  current practices but also aims to develop strategies 
for harmonizing golf  course operations with conserva-
tion goals.

In the golf  sector, the primary challenges manifest them-
selves through resource-intensive operations, specifically 
golf  course maintenance and pest control, which contribute 
to energy consumption and climate and nature impacts. 
In addition, golf  course operations can result in negative 
environmental impacts, such as groundwater contamination 
and the potential overuse of  water and energy resources 
(Strandberg et al. 2012). The financial burdens of  maintain-
ing golf  courses are further intensified by the rising costs 

of  labour, water, energy, and materials, necessitating the im-
plementation of  cost reduction strategies without compro-
mising the quality of  play. In addition, one of  the biggest 
challenges for the golf  sector is the lack of  skills among 
those who need to implement and utilize new technology. 
Research must provide effective learning tools, training, etc. 
so new technology can be implemented and easily utilized. 
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As a major player in the sports and leisure industry, the 
golf  sector has both unique opportunities and significant 
responsibilities when it comes to sustainability.  

The responsibilities of the golf sector
Golf  courses should be at the forefront of  adopting tech-
nological solutions that can reduce their environmental foot-
print. This could include investing in advanced irrigation 
systems or precision spraying, which use data and advanced 
sensors to optimize the use of  fertilizers, pesticides and 
water. 

The transition to renewable energy sources for golf  course 
operation is an important step towards sustainability. Instal-
ling solar panels or utilizing geothermal energy will help 
reduce dependence on fossil fuels and lower operating costs 
in the long term. 

The golf  industry also has a responsibility to educate and 
inform employees, players, and the wider community about 
the importance of  sustainability. This can include every-
thing from promoting environmentally friendly solutions to 
participating in or supporting national or local environmen-
tal initiatives. 

The benefits for the golf sector
Through the implementation of  sustainable technologies 
and practices, the quality of  play would improve. Improving 
the quality of  playing surfaces will benefit the individual 
golfer, enhancing the playing experience on the golf  course 
and thus making golf  attractive to more people.  

Adopting sustainable practices can create substantial finan-
cial savings by minimizing the use of  water, energy, and 
chemicals, improving the financial sustainability of  golf  
courses and their resilience to rising operating costs.  

Going forward, golf  courses that prioritize sustainability 
can improve their reputations, attract a new generation of  
environmentally conscious players, enable new business 
opportunities and partnerships, and contribute positively to 
combating climate change.

RESPONSIBILITIES AND BENEFITS FOR THE GOLF SECTOR



Copenhagen GC
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Society's role in promoting sustainable technologies on golf  
courses is vital and multi-dimensional, with such technolo-
gies contributing positively to the environment, the eco-
nomy, and public health. 

Society's responsibilities
Investing in research and development is essential to 
generate new technologies that can improve the sustaina-
bility of  golf  courses. Public and private research funding 
can stimulate innovation in areas such as water efficiency, 
energy conservation, and efficient resource management. 
By prioritizing and allocating resources to these research 
areas, society can accelerate the transition to more sustai-
nable practices. Increasing public awareness of  environ-
mental challenges and possible solutions is fundamental to 
creating a sustainable society. Information campaigns and 
education programs can help increase understanding of  the 
importance of  sustainability on golf  courses and encourage 
community support.

The benefits to society
Technology can play a crucial role in advancing sustainable 
development. Digital tools can help golf  courses monitor 
climate impacts and optimize maintenance to reduce their 
environmental footprint. Moreover, digital platforms can 
enhance public awareness and accessibility to green spaces, 
fostering a stronger connection to nature and promoting 
sustainable behaviors within communities (European Net-
work for Outdoor Sports, 20201). This aligns with the goals 
outlined in the European Green Deal, which emphasize the 
restoration of  biodiversity, ecosystem preservation, and re-
connection of  people with nature as essential steps towards 
sustainable, healthy communities.

It is also closely aligned with wider, international agree-
ments, frameworks and platforms, including many United 
Nations Sustainable Development Goals (SDG2): 

•	 SDG 13 Climate change 
•	 SDG 14 Life below water 
•	 SDG 15 Life on land 
•	 SDG 3 Good health and well-being 
•	 SDG 11 Sustainable cities and communities 
•	 SDG 4 Quality education 
•	 SDG 17 Partnership for the goals

By supporting the implementation of  sustainable tech-
nologies on golf  courses, society helps to protect natural 
resources, reduce pollution, and preserve biodiversity. This 
leads to an overall improvement in environmental quality, 
which benefits all. While STERF´s R&D program within 
technology is structured to deliver on the priorities for the 
golf  sector, it is also closely aligned with wider internatio-
nal agreements, frameworks and platforms, including the 
Paris agreement on climate change, The Global Biodiversity 
Framework & EU Biodiversity Strategy3 and the EU green 
deal4.

The development and implementation of  new technology 
in the golf  sector can lead to job creation, especially in 
research and development, technology, maintenance, and 
operations. This includes not only direct jobs within the 
technology sector but also indirect jobs through related 
services and industries.  

Golf  is a sport that offers physical activity and social inte-
raction. By making golf  courses more sustainable, society 
also supports opportunities for a healthier lifestyle among 
citizens. This can help promote mental and physical wellbe-
ing.

SOCIETY'S RESPONSIBILITIES AND BENEFITS 

1)	 https://www.outdoor-sports-network.eu/enos-sustainability/
2)	 https://sdgs.un.org/goals
3)	 https://unfccc.int/process-and-meetings/the-paris-agreement
4)	 https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal_enCopenhagen GC
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Physical experiments and trial-and-error are applied within 
turf  maintenance to analyze and optimize the effect of  
maintenance actions on isolated playability and stress met-
rics. The approach is resource consuming and impractical as 
the factors affecting multiple turf  quality metrics, long- and 
short-term, must be controlled simultaneously while also 
optimizing sustainability and cost.  

The greenkeeper makes daily maintenance decisions, 
including mowing height, irrigation, and fertilizing, based 
on weather forecasts and the current state of  soil and turf, 
targeting optimized metrics for sustainability, playability and 
cost. The decisions are made manually based on experience 
and without decision support systems that can leverage his-
torical data. The lack of  a prediction tool hampers green-
keepers greatly. 

The application of  technology in the golf  sector is of  
significant interest to multiple actors. There is growing 
awareness and interest among golf  clubs, greenkeepers, and 
policy makers of  the potential to utilize new technology to 
improve course maintenance and player experience. This 
interest is driven by several factors, including the desire to 
reduce operating costs, the need to meet environmental re-
gulations, and a general shift towards more environmentally 
conscious consumer preferences5. 

The golf  sector faces significant barriers that prevent the 
wider and more effective implementation of  new techno-
logies. The golf  sector has yet to fully realize the potential 
of  how new technology can be integrated into daily opera-
tions or what specific benefits it can offer. This knowledge 
gap has undoubtedly been a barrier to investment in new 
technology. 

THE CURRENT SITUATION

5) 	 https://udviklingidanmark.erhvervsstyrelsen.dk/kan-golfbaner-blive-groennere-ja-nu-kommer-de-store-elplaeneklippere? 
                  utm_source=chatgpt.com

Funding is another major barrier. The implementation of  
advanced technology often requires significant financial 
and time investment. Many golf  courses, especially smaller 
or financially strapped golf  clubs, may find it challenging 
to raise the necessary funds to invest in these technologies. 
Additionally, the uncertainty of  return on investment can 
further compound the hesitation to allocate budgets for 
technology investments and/or upgrades to technology.

To overcome these barriers, a coordinated effort involving 
knowledge building, increased access to finance, and sup-
port for projects that can demonstrate practical value are 
needed. This could include partnerships between techno-
logy providers, research institutions, golf  clubs and support 
programs to help drive technology adoption.
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Through the implementation and continuous development 
of  the following technologies, golf  courses can not only 
improve their operational efficiency but also contribute 
positively to environmental and climate protection. There is 
a need for research in:
 

Autonomous mowers  

The use of  robotic mowers is increasing on golf  courses as 
a modern solution to traditional turf  maintenance. 
Robotics and automation have the potential to revolutio-
nize golf  course maintenance by providing precise, ef-
ficient, and cost-effective care with a low environmental 
and climatic impact (Hesselsøe et al., 2023). This includes 
automated mowers and robots for weed control (Grossi et 
al., 2016) that can work with minimal human supervision. 
These technologies can reduce the need for manual labour, 

KNOWLEDGE GAPS AND RESEARCH AREAS

decrease the use of  chemicals and water, reduce climate 
impact through the use of  electricity instead of  fossil fuels, 
and improve the condition of  the golf  course. 

Despite the growing body of  research and real-world expe-
riences, several gaps in knowledge persist: 

•	 The impact on biodiversity: Research into the effects 
of  robotic mowers on wildlife, including hedgehogs, 
and long-term studies into their ecological impact, par-
ticularly on soil microorganisms and insect populations, 
is still needed. 

•	 Economic feasibility: While autonomous technologies 
promise cost savings, the high initial investment may be 
a barrier for smaller golf  clubs. Research into scalable 
solutions and financial models could support broader 
adoption.
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Sensor technology for monitoring 

Advanced sensor technology can be used to continu-
ously monitor the condition of  the golf  course, including 
moisture measurements, nutrient availability, or disease 
pressure. This enables greenkeepers to make knowledge-
based decisions based on real-time data, which can improve 
the efficiency of  water and fertilizer use and quickly address 
issues before they become serious.  

In agriculture systems with soil moisture sensors, these 
sensors are used to accurately measure moisture levels, 
optimizing irrigation strategies and reducing water waste. 
Similarly, biosensors are employed to detect the presence of  
specific pathogens, such as fungi or bacteria, providing early 
warnings of  disease outbreaks and enabling timely interven-
tion to prevent extensive crop damage6

Agricultural systems also utilize satellite imagery to monitor 
crop health and serve as an early warning system for various 
diseases. 

However, despite the proven benefits of  these technologies 
in agriculture, the golf  industry faces a significant know-
ledge gap in their adaptation and implementation. Many 

greenkeepers are unaware of  the potential of  advanced 
sensor systems or how they could be integrated into exis-
ting turf  management practices. Additionally, there is a lack 
of  standardized guidelines and best practices for using such 
technologies specifically tailored to golf  courses. 

The complexity of  golf  course layouts, with varying turf  
types, microclimates, and player usage patterns, presents 
additional challenges in data interpretation and decision-
making. While agricultural applications benefit from large-
scale, uniform field conditions, golf  courses require more 
localized and precise monitoring solutions. 
 

Collecting credible and actionable data

The majority of  turf  managers struggle with limited 
resources, making the collection of  turf  maintenance data 
scarce. The demand for data collection must be manageable 
and optimized. It must also be clearly defined what data 
is needed in what volumes before starting to guide deci-
sions on turfgrass maintenance. Turf  industry stakeholders 
should be stimulated to develop applications that present 
turf  maintenance prescriptions when reaching sufficient 
data volumes. 

Collecting good empirical data from golf  courses provi-
des a valuable resource for research and development. By 
gathering data on everything from playing surface quality 
and golfers' experiences to the effects of  different main-
tenance strategies, golf  clubs can become better informed 
about how to best manage their resources. Such data can 
also contribute to the development of  customized solutions 
for specific challenges on each course. 

To support all these technological advancements, good 
protocols for data collection are essential. This requires 
investing in advanced measuring instruments and training 
staff  to properly log and analyze data.  
 

Data analytics and artificial intelligence 
(AI)  

Turf  care optimization is complex and multivariate, it 
depends on multiple and covarying parameters including 
maintenance, soil properties and environmental parameters. 
Hence, optimization of  turf  maintenance using domain 
knowledge and physical experiments alone is not feasible. A 
digital and data-driven approach, powered by Artificial In-
telligence (AI), could be a useful tool for the identification 
of  sustainability and playability prescriptions in the endless 
space of  possible maintenance configuration combinations.

6)  https://farmtechx.com/blog/smart-farming-sensors-guide?utm_source=chatgpt.com



AI technologies can be used to analyze the vast amounts 
of  data collected from golf  courses, resulting in deeper 
insights and improved decision-making. Systems can help 
optimize maintenance routines, identify disease outbreaks 
before they spread, and implement integrated pest mana-
gement (IPM) more effectively. AI can also help prediction 
and adaptation to climate change. 

Data analytics and the use of  artificial intelligence (AI) can 
play an important role in effective resource management on 
golf  courses. By gathering and analyzing data from various 
sources, including sensors, drones, satellites and player feed-
back, AI models can predict maintenance needs, optimize 
resource use, and improve player experience. Furthermore, 
AI can support decision-making around irrigation and 
fertilization. 
 

The use of technology to support the 
breeding of disease and climate resistant 
grasses

Breeding can produce grass varieties that are more resis-
tant to disease, pests and extreme climate conditions. This 
can optimize resource use while improving game quality. 
Advances in breeding technology may revolutionize the 
development of  grass varieties. By leveraging innovative 
approaches such as genetic selection, molecular markers, 
and even gene-editing tools like CRISPR, researchers can 
develop grass varieties tailored to thrive under specific 
environmental pressures while maintaining high-quality 
playing surfaces. Advanced imaging technologies, drones, 

and sensors enable breeders to evaluate large populations 
of  grass plants quickly, identifying the best-performing 
varieties under real-world conditions. 
By integrating advanced breeding technology into turfgrass 
development, the golf  sector can meet the dual objectives 
of  improving resource efficiency and maintaining high 
standards of  playability.
.   

Use of Non-Fossil Machines

The transition to non-fossil fuel machinery is essential for 
reducing the golf  sector's carbon footprint and enhancing 
operational sustainability. Research into the feasibility and 
benefits of  adopting advanced electric and renewable ener-
gy-powered solutions on golf  courses can highlight several 
key advantages, including lower operating costs, reduced 
noise pollution, and improved environmental impact.
By leveraging insights from successful case studies and 
collaborating with technology providers, golf  courses can 
make informed decisions about transitioning to greener, 
high-performance machinery that aligns with both environ-
mental goals and operational demands. 
 

Developing efficient and effective  
irrigation systems

Water resources are under increasing pressure globally, ma-
king the development of  water-efficient irrigation systems 
essential for sustainable golf  course maintenance. New 
technology, such as precision irrigation and sensor-based 
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irrigation systems, can target water usage to the specific 
needs of  different parts of  the golf  course. These systems 
use data on soil moisture, weather forecasts, and plant 
growth to optimize watering times and amounts, redu-
cing water waste and improving turf  health and resilience. 
Recent studies in the US have shown the great potential 
of  using these technologies to optimize irrigation but also 
how these results vary over time and locations (Straw et al., 
2019). Future research should aim to adapt these technolo-
gies to Nordic conditions.  

Current soil moisture mapping relies heavily on in-situ sen-
sor networks, which are labor-intensive, time-consuming, 
and costly on a large scale. Satellite imagery offers the 
potential for soil moisture mapping and can address these 
challenges. Satellites can help create elaborate maps of  
water bodies, detailing their size, shape, and location. These 
maps can be used to monitor changes in water resources 
and identify areas that are at risk of  drought or water scar-
city.
   

Using drone technology for mapping  
and operations

Drones offer a unique opportunity to improve golf  course 
mapping and maintenance. By equipping drones with sen-
sors, such as multi-spectral cameras, it is possible to effec-
tively monitor the condition of  the course, identify issues 
such as disease outbreaks or malnutrition in plant growth, 
map weeds, and even map the topography of  the terrain. 
This data can be used for precision spraying, optimizing 
irrigation schedules and generally improving the playability 
of  the course. It is important that the sensor data is linked 
to a decision support system that tells the greenkeeper how 
best to act on the data provided. 

Using technology to measure  
biodiversity 

Measuring biodiversity on golf  courses with advanced tech-
nology can significantly enhance understanding and impro-
ve the ecological balance of  these landscapes. The STERF 
project’s work on the biodiversity and multifunctionality of  
golf  course landscapes exemplifies how such technologies 
can be utilized effectively. 

For example, using drone technology for aerial photograp-
hy and 3D mapping can map habitats and identify different 
species of  plants and animals. This provides a detailed 
understanding of  local biodiversity and its distribution 
across the golf  course. Sensors, GPS loggers and eDNA 
analyses also enable real-time monitoring of  environmental 
conditions, which is crucial for assessing habitat health and 
making informed management decisions. 
 

Integration of renewable energy  
resources  

The integration of  renewable energy resources, such as 
solar and wind energy, into golf  course operations is a gro-
wing trend. Installing solar panels on clubhouses, greenkee-
per yards, or even along fairways can generate a significant 
portion of  the energy required to run the course. These 
initiatives can reduce golf  courses' dependence on fossil 
fuels.



Dialogue and collaboration are crucial components in the 
process of  adopting and implementing new technologies 
in the golf  sector. This endeavor requires a multidiscipli-
nary approach where different stakeholders work together 
towards common goals.  

The importance of collaboration

By working together, industry, researchers, technology 
providers, golf  course owners and golfers can combine 
their expertise and insights to develop innovative solutions 
that address specific challenges within the golf  sector. This 
interdisciplinary collaboration can lead to the development 
of  new technologies and methods tailored to improving the 
sustainability and efficiency of  golf  course maintenance.

 
Promoting dialogue 

Organizing workshops and seminars where municipalities, 
county councils, authorities, researchers, technology provi-

ders, educational institutions and golf  clubs can meet, ex-
change ideas, and discuss new technologies and methods is 
key. These events can also include practical demonstrations 
of  new technologies on golf  courses, giving participants an 
understanding of  the technology’s potential and application.
Developing updated training programs and courses for 
greenkeepers and other professionals is necessary to ensure 
that they have the necessary skills to implement and main-
tain the new technologies. 

Building a professional network that facilitates ongoing 
dialogue and collaboration between the various stakeholders 
is also important. This could include online forums, annual 
conferences and professional associations dedicated to golf  
technology.

Through these initiatives, the golf  sector will not only pro-
mote innovation and sustainability but also ensure that the 
necessary skills and knowledge are in place to support the 
effective implementation of  new technology.

DIALOGUE AND COLLABORATION

16



17

REFERENCES 

  Basso, B., & Antle, J. (2020). Digital agriculture to design 
sustainable agricultural systems. Nature Sustainability, 3(4), 
254-256. https://www.nature.com/articles/s41893-020-
0510-0
  Gebbers, R., & Adamchuk, V. I. (2010). Precision agri-
culture and food security. Science, 327(5967), 828-831. 
https://www.researchgate.net/publication/41424902_
Precision_Agriculture_and_Food_Security_Sci-
ence3275967_828-831
  Grossi, N., Fontanelli, M., Garramone, E., Peruzzi, Raf-
faelli, M., Pirchio, M, Martelloni, L., Frasconi, C., Caturegli, 
L., Gaetani, M., Magni, S., McElroy, J.S. & Volterrani, M. 
(2016). Autonomous mower saves energy and improves 
quality of  tall fescue lawn. HortTechnology 26: 825-830.
  Hesselsøe, K. J., Borchert, A. F., Pettersen, T., Hetland, 
O., Jørgensen, L. & Aamlid, T.S. (2022). ROBO-GOLF: 
Robotic mowers for better turf  quality on golf  course fair-
ways and semi-roughs. https://sterf.org/wp-content/uplo-
ads/2024/09/ROBO-GOLF_final-report-to-STERF.pdf
  Strandberg, M., Blombäck, K., Jensen, A.M.D. & Knox, J. 
(2012). Priorities for sustainable turfgrass management: a 
research and industry perspective. Acta Agriculturae Scan-
dinavica Section B - Soil and Plant Science 62 (supplement 
1): 3-9.
  Straw,C., Friell, J. & Horgan, B. (2019) . Precision irriga-
tion for golf  courses using sensor and mapping technolo-
gies. ASA, CSSA and SSSA International Annual Meetings. 
p. 118734. https://conservancy.umn.edu/server/api/core/
bitstreams/68f7b688-88d0-4d3e-a78d-e39ff55b3ffd/con-
tent 



ST
ER

F 
20

25
. 

ADDRESS P.O. BOX 11016, SE-100 61 STOCKHOLM, SWEDEN     	          	 E-MAIL  INFO@STERF.ORG     	    INTERNET WWW.STERF.ORG

Written by 

Torben Kastrup Petersen,  
Danish Golf Union 

Pål Melbye,  
Norwegian Golf Federation 

Gunnar Håkansson, 
Swedish Golf Federation


