
The story begins in agriculture, where 
farmers grow food crops and grass.

In the UK grass accounts for over half 
of the managed land, so farmers know a 
thing or two about grass management, 
albeit from a diff erent management 
perspective and end purpose.

In the agriculture sector the concept 
of precision was born; precision farming 
and agronomy have become digital 
agronomy. These are unfamiliar terms in 
the sports turf sector and have a vague 
meaning, whereas in agriculture the term 
‘precision’ has a very clear meaning and 
benefi t to the industry.

This article will explain some of the 
exciting technologies that are making 
their way into the industry; technologies 
that are already proven in agriculture to 
enable better insight and better decisions 
about managing vegetation.

The normalised diff erence vegetation 
index (NDVI) is already a standard tool 
available to greenkeepers in the form 
of handheld meters that can also be 
mounted on drones. 

The principle of NDVI is the recording 
of the sun’s rays on an object. Leaves 
refl ect the light diff erently according 
to their condition and sensors can 
measure this light to learn indicators 
of plant vitality, such as leaf surface or 
chlorophyll saturation. 

The science of measuring vegetation 
health and development is growing 
and while the basic technologies are 
available in handheld meters or mounted 
on drones, the advances made by digital 
technology companies like Kleff man 

Digital take the analysis to a new level. 
The ‘Kleff mann digital biomass index’ 
utilises satellites and has an algorithm 
that incorporates leaf area index (LAI) and 
enhanced vegetation index (EVI). 

All these optical measures off er 
the same thing as they see what the 
human eye cannot by looking into part 
of the light spectrum that the human 
eye does not. The formulas are fi xed, as 
are the laws of light, so the only thing 
that changes is the light refl ected from 
the grass. This makes it consistent and 
objective, in contrast to our human 
experience and memory. So rather than 
thinking the grass is greener on the other 
side of the fence, we can now use »
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‘We are at the 
beginning of a 

fascinating journey’

Read this for:
/  Data‑driven 

greenkeeping
/ Satellite imagery
/ Measuring turf health
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Figure 1: Annual comparison 2019-2020

KDBI results tracking the same areas/location of grass through the year. N=9 golf 
fairways present in both 2019 and 2020 data
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In-Depth

THE SCIENCE 
OF SPACE 
GREENKEEPING
How are satellites allowing course managers to plan their activities more 
accurately than ever before?

Mike Heisig, Precision Sports Turf and FairWay Awards



evidence to finally answer this question. 
It means the greenkeeper can look at 
their grass and be confident that what 
looks good is actually good.

The basic NVDI tool is already 
available to greenkeepers via hand tools 
and drones, but more advanced metrics 
are possible using satellite measurement. 
Compared with existing NDVI 
measurements, satellite measurement 
offers three advantages:
 /  Weekly satellite passes give nearly real 

time insight into grass health trends
 /  Satellites can measure larger 

geographic areas at any one time
 /  Satellite‑based measurement offers 

more advanced algorithms
While frequency scale and 

sophistication and time‑saving 
convenience are the advantages 
of satellite measurement, the main 
downside is resolution. At the moment 
the best resolution that satellites offer 
is 10m2, which is sufficient for many 
sports turf uses. Satellite and local 
measurements can be complimentary as 
regular satellite monitoring can highlight 
where to investigate locally in more detail 
to diagnose causes.

Local interpretation is as critical in 
sports turf as it is in agriculture. Data 
highlights where a problem may exist in 
an area of grass, but it does not remove 
the need for the greenkeeper’s expertise 
to diagnose the cause and decide what 
steps to take. Where the data also helps 
is in providing evidence of how well any 
corrective action has worked. 

This in turn leads to another benefit 
because it can offer the ability to get some 
measure of return on investment if, for 
example, a new management approach is 
trialled on one part of the course using the 
other part as the control.

into the golf sector are the ones with a 
track record in agriculture. An example of 
this is Farol, the UK’s largest John Deere 
golf and turf dealer. 

Jeff Richings, technology director at 
Farol, said: “We are working to transform 
the way a golf course can manage 
its fleet, staff and decision‑making 
processes using tools developed in 
agriculture and modifying them for the 
demands of the golf market.”

Jeff cited a number of innovations that 
work together: 
 /  Telematics connect fleets of machinery 

for visibility and wireless 
documentation transfer to the cloud

 /  Bespoke apps make work orders 
paperless and real time

Other benefits of satellite monitoring 
for the greenkeeper include:
 /  Benchmarking. Tools such as Precision 

Sports Turf give the greenkeeper a 
rigorous, consistent way of comparing 
grass health from one part of the 
course to another. For example:
 /  It is possible to compare the health 

of the same grass zone today with 12 
months ago to understand if it is 
really looking better or worse. When 
there is a drought, how bad does 
grass health get, how long does it 
take to get back to normal and what 
level of health is ‘normal’?

 /  Taking a course in its entirety shows if 
there are grass zones that are 
consistently in the bottom health 
quartile, allowing the greenkeeper to 
take the necessary steps to remedy 
this and work towards more uniformity.

 /  It is also possible to compare the 
health of one course’s grass to other 
courses in a region to determine 
whether course potential is being 
achieved. 

 /  Foresight. Because tools such as 
Precision Sports Turf offer the 
greenkeeper a new way of seeing grass 
health in real time it allows the 
greenkeeper to spot grass health 
changes before they are visible to the 
human eye. The NVDI‑type 
measurement is able to detect the near 
infrared part of the light spectrum 
reflected by grass in stress. The NVDI 
detector can see stress before you can. 
This means that if the satellite 
measurement detects an area that has a 
potential problem, it can be investigated 
on the ground to diagnose the cause of 
the stress, whether it be nutrition, wear, 
shading, waterlogging or something 
else. Attending to a problem sooner 
means the problem is more contained 
in its spread and corrected faster.

 /  Applications and inputs. Seeing areas 
of grass with different levels of health 
and potential also translates into the 
idea that it is possible to think of input 
applications in terms of giving each 
zone of grass what it needs, rather than 
a standard uniform rate that may be 
under‑dosing one part and overdosing 
another. This offers the potential for 
cost saving on inputs and also enables 
the course to make a positive 
environmental statement.
These management benefits add 

up to giving the greenkeeper a better 
understanding of the grass they are 
responsible for, greater ability to react 
and more precision about decisions.

The businesses that are leading the 
practical application of digital agronomy 

 /  A cloud‑based platform collects all 
data securely and connects externally 
with partners like Kleffman Digital’s 
MyDataPlant for satellite imagery. This 
allows prescription maps for variable 
rate applications to transfer directly to 
a machine terminal for accurate 
execution, while the ‘as applied’ data 
can then flow back wirelessly for 
traceability and reports.
Jeff added: “What we have 

worked towards is to seamlessly 
integrate externally generated 
data such as satellite imagery with 
internally‑generated data machine 
telematics into a holistic management 
platform for the greenkeeper. We are at 
the beginning of a fascinating journey.”

This article has focussed on 
describing some of the new technologies 
that could revolutionise greenkeeping. 
Accessing and integrating new data 
insights about the grass itself, soil, 
weather and climate and the machinery 
used will enable greenkeepers to 
make better informed decisions and to 
demonstrate their expertise.

The other benefit of embracing 
new technologies is that it helps build 
the image of the sector, enabling it to 
keep pace with other industries and so 
contribute to attracting more talented 
new starters that remain committed to 
the industry because they share a vision 
for the future. The industry has a lot to 
gain from looking beyond its horizons and 
putting the best ideas to work, agriculture 
being an obvious place to start.

The utilisation of these technologies 
will provide greenkeepers with a new 
perspective on the land they manage 
and who knows, we may never see grass 
in the same way again.

Continue the conversation 
For more information on how satellite 
technology is bringing new insights into 
sports turfgrass health and for the latest 
on UK grass health benchmark stats visit 
www.fairwayawards.com or contact Mike 
Heisig on mike‑heisig@btconnect.com

Figure 4: Principle of remote sensing Figure 5

Figure 6

Figure 7

 /  The reflections of the 
sun’s rays on the 
object are recorded

 /  Leaves reflect the 
light differently 
according to their 
condition

 /  Sensors on board the 
satelites measure 
various indicators of 
plant vitality, such as 
leaf surface or 
chlorophyll 
saturation.

What we have 
worked towards is 

to seamlessly integrate 
externally generated data 
such as satellite imagery 
with internally generated 
data and machine 
telematics into a holistic 
management platform for 
the greenkeeper.
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For more information contact Ryetec Industrial Equipment Limited

Mill House, A64 East Knapton, Malton, North Yorkshire, YO17 8JA

T: 01944 728 186 | www.ryetec.co.uk | /ryetec

ENVIRONMENTALLY 
FRIENDLY MOWING
Introducing the new ROBOFOX Fully 

Electric Remote Control Flail Mower 

from Ryetec. 

The Robofox is zero emissions and thanks 

to a completely electric drive there are 

no oil based systems on board allowing 

it to work in sensitive ecological areas. 

The machine is capable of working on 

steep banks of up to 55 degrees and with 

a 150m range the operator can work at a 

safe distance while tackling overgrown 

vegetation over a metre tall if required. 

The fl ail deck can be fi tted with different 

fl ails depending on the job. Feel free to 

get in touch for a demo of this machine.

Ryetec Mini Flail Collector

Our Mini Flail collectors cut and collect 

all types of grass and leaves, they can 

be used for scarifying and collecting 

on greens in one pass. The robust yet 

relatively light construction of the 

Mini collectors, makes them ideal for 

specialist applications where machinery 

weight must be kept to a minimum to 

reduce compaction problems or surface 

damage. Golf greens are a perfect 

example and when fi tted with scarifying 

blades, the collectors are ideal for use 

on both golf greens and tees, bowling 

greens and other areas which have 

traditionally been worked by pedestrian 

equipment. Height adjustable front 

caster wheels and rear roller allow 

for accurate cutting with a fi ne 

striped fi nish. 

Ryetec Professional Flail Collector

Ryetec Professional Flail Collectors 

are a versatile machine that can be 

used to cut, collect and scarify all in 

one pass. Fitted with paddle fl ails as 

standard these give a fi ne fi nish and 

also create an air fl ow that allows the 

machine to collect leaves, litter and 

hedge clippings. With height adjustable 

front caster wheels and rear roller 

cutting height and scarifying depth can 

easily and accurately be changed. Not 

only are these machines capable of 

scarifying and cutting fairways to a high 

standard leaving a stripped fi nish, they 

will also cut and collect rough areas 

for re-seeding with wild fl owers etc. 

Professional collectors are available as 

high tip and ground tip options. 

GET IN TOUCH TO BOOK YOUR ON SITE 

DEMO FOR NEXT SEASON.
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If you notice your mental or emotional state getting worse, or 
you’re worried about someone you know - help is available. You’re 
not alone, so talk to someone you trust as sharing a problem is 
often the first step to recovery. BIGGA may not be the first place 
you consider asking for help, but help is at hand when you need it.

BIGGA’s Counselling  
Assistance Helpline 
Available 24 hours a day, 365 days a 
year. Completely confidential, 
providing support by specialist  
call handlers and counsellors –  
0333 000 2082.

BIGGA Greenkeepers  
Benevolent Fund 

For the benefit of members when times 
get tough and they need financial 
support by way of a grant, award or a 
payment. Details available through the 
members area of the BIGGA website at  
www.bigga.org.uk

Perennial 
Perennial is the UK charity dedicated 
to helping people who work or have 
worked in horticulture, including 
greenkeepers. BIGGA works very 
closely with Perennial to help any 
member who needs free and 
confidential advice, support and 
financial assistance on 
0800 093 8543 (general advice) or 
0800 093 8546 (debt advice).

Call BIGGA House 

and speak to a member of the 
Membership Team on 01347 833 800, 
by visiting www.bigga.org.uk or by 
contacting your local BIGGA 
Membership Services Manager.

Here  
 for you
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