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Measuring golf green agronomic and surface performance in 
championship and club situations.
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9ǎǘŀōƭƛǎƘƛƴƎ ǿƘŀǘ ΨvǳŀƭƛǘȅΩ ƳŜŀƴǎ.
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R&A Golf Course 2030 research.

Golf Green Standards ς A Framework for Sustainable 
Golf Courses

Quality ς άǘƘŜ ŘŜƎǊŜŜ ƻŦ ŜȄŎŜƭƭŜƴŎŜ ƻŦ ŀ ǘƘƛƴƎέ

Performance ς άǘƘŜ ŎŀǇŀōƛƭƛǘƛŜǎ ƻŦ ŀ ǘƘƛƴƎέ
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ÅThe most important stakeholders in regard to golf course 
condition is the golfers themselves. 

ÅDifficulties arise when golfers do not always appreciate the 
practice of golf greenkeeping and the influence of 
environmental pressure. 

¢ƘŜ ǉǳŜǎǘƛƻƴ ƴŀǘǳǊŀƭƭȅ Ƙŀǎ ǘƻ ōŜ ŀǎƪŜŘ άŦǊƻƳ ǿƘŀǘ 
ōŀŎƪƎǊƻǳƴŘ ƪƴƻǿƭŜŘƎŜ ƛǎ ǘƘŜ ŎƻƳǇŀǊƛǎƻƴ ƳŀŘŜΚέ 

ά²ƛǘƘƻǳǘ ŘŀǘŀΣ ȅƻǳΩǊŜ Ƨǳǎǘ ŀƴƻǘƘŜǊ ǇŜǊǎƻƴ ǿƛǘƘ ŀƴ ƻǇƛƴƛƻƴέ ό5ŜƳƛƴƎ 
W.E 1982)
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ÅGolf course design

ÅWillingness to develop the course

ÅMaintenance strategy

ÅWeather

ÅBudget

ÅResources

ÅUsage levels

ÅConstraints ς regulation 

Quality and Performance cannot be 
considered without other 
considerations. 
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When assessing overall performance, research suggests 
that greens should present a fair challenge to the golfer 
and reward the skill of the player. 

Studies in Playing Quality. 

aƻƴǘƛŜǘƘ όмфнфύ ǎǳƎƎŜǎǘǎ ǘƘŀǘ Ψthe ultimate aim is to provide a surface 
where a ball may be rolled with the greatest possible accuracy and one 
which will remain in good condition throughout 
ŀǎ ƭƻƴƎ ŀ ǎŜŀǎƻƴ ŀǎ ǇƻǎǎƛōƭŜΩΦ



Rightly or wrongly golf courses seem to be subjectively judged on either being 
ōŜǘǘŜǊ ƻǊ ǿƻǊǎŜ ǘƘŀƴ ǘƘŜ ƴŜƛƎƘōƻǳǊƛƴƎ ŎƻǳǊǎŜ ōŀǎŜŘ ǎƻƭŜƭȅ ƻƴ ΨƭƻŎƪŜǊ ǊƻƻƳΩ 
chat and 19th hole bar room debate comparing greens of one course to 
another. 

Comparisons are commonly centred on the ball roll 
speed (green speed) with survey results carried out by 
GCSAA suggesting that golfers consider green speed 
the number one factor about a golf course (Umminger 
and Merrill, 2002).

Also supported by Baker et al (1996a) ς Green Speed as one of the most 
important criteria by which players judge course performance. 

Studies in Playing Quality. 

9
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Green speedaffects the challenge and playability 
of a golf course, along with other performance 
characteristics, therefore enhancing the golfer's 
experience. 

Consistent and appropriate green speed ensures 
fair and reliable putting conditions.

 

Greens Performance. 
Speed
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Measuring Green Speed.
Green Speed

Invented by Edward S Stimpson, the intention for 
the Stimpmeter was to develop a tool which would 
accurately, objectively and statistically gather valid 
measurements of putting green speed. 
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Developed to aid uniformity between and within greens, also to 
encourage each club to decide upon a speed its members are 
comfortable with then work toward speed uniformity for all greens on 
the course.

A green speed comparison table was developed by USGA following 
research and studies of more than 750 greens. 
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Studies in Playing Quality.
Green Speed

The purpose of the USGA green speed comparison 
table was not to propose minimum standards for 
different categories, but rather to provide an 
objective test of green speed to enable 
superintendents to work towards more uniform 
putting surfaces over 18 greens.

. 
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A revision following the development of the classifications in 1977 was 
the intention as data used to compile them was considered limited 
and insufficient to be reliable (Radko, 1977) with a subsequent review 
still demanding further investigation (Radko, 1978). 

To this date no further formal research revision has been undertaken. 

Speeds  for Regular Membership Play 

уΩс Ϧ              Cŀǎǘ 

тΩс ά              aŜŘƛǳƳ-fast 

сΩсέ               aŜŘƛǳƳ 

рΩсέ               aŜŘƛǳƳ-slow 

пΩсέ               {ƭƻǿ  

Speeds for Tournament Play 

млΩсέ             Cŀǎǘ 

  фΩсέ             aŜŘƛǳƳ-Fast 

  уΩсέ             aŜŘƛǳƳ 

  тΩсέ             aŜŘƛǳƳ-slow 

  сΩсέ             {ƭƻǿ  
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Studies in Playing Quality.
Green Speed

History tells us that publishing green speed ranges 
can lead to abuse such as in the case of Stimpmeter 
readings which may lead to 
inter Club comparisons (Oatis, 1990).
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wŀŘƪƻ ŘƛǎŎǳǎǎŜŘΣ ƛƴ ǘƘŜ ŜŀǊƭȅ мфулΩǎΣ Ƴŀƴȅ Ŏƭǳōǎ ǿŜǊŜ ŀǘǘŜƳǇǘƛƴƎ 
ΨǘƻǳǊƴŀƳŜƴǘ ǎǇŜŜŘǎΩ ŦƻǊ ǘƘŜ ŜƴǘƛǊŜ ǎŜŀǎƻƴ όbƛƪƻƭŀƛΣ нллрύ ǿƛǘƘ ǎǇŜŜŘ 
dominating players expectations.

Green speed is not the sole measure of quality.
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Studies in Playing Quality ς Chasing Speed

Nikolai (2005) suggests that management practices 
such as lowering mowing heights with the sole 
purpose of achieving speeds had, in many cases, led 
to agronomic problems such as increased moss, 
algae, thin stringy turf lacking turgidity and 
generally weak turf with more thatch 
accumulations.
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The latter observations were noted by Radko during agronomy course 
Ǿƛǎƛǘǎ ƛƴ !ƳŜǊƛŎŀ ŘǳǊƛƴƎ ǘƘŜ ŜŀǊƭȅ мфулΩǎΦ Iƛǎ ƻōǎŜǊǾŀǘƛƻƴǎ ƻŦ ŘƛƳƛƴƛǎƘƛƴƎ 
greens quality were firmly linked to turfgrass stress caused through low 
mowing heights and insufficient nitrogen inputs.
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Studies in Playing Quality.
Finding the Balance

Knoop (2002) suggests ǘƘŀǘ ǘƘŜ ƳŀƴŀƎŜǊΩǎ ŀƛƳ 
should be to find how high turf can be mown 
without serious complaint whilst Nikolai (2005) 
encourages committee members and owners to 
ensure that the quest for speed does not cause 
undue stress on the turf.

Consistent physical pressure will raise the risk of 
turfgrass stress and disorders. Mowing will also 
create disturbance and influence the grass species 
composition.

16
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GREEN
FIRMNESS.
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Studies in Playing Quality.
Green Surface Firmness

Firmness is a key characteristic which is probably 
not understood when golfers are criticising 
disappointingly slow green speeds. 
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¢ƘŜǊŜ Ƴŀȅ ƻƴŎŜ ƘŀǾŜ ōŜŜƴ ŀ ŘŜǎƛǊŜ ǘƻ ǊŜǇƭƛŎŀǘŜ ΨǘŀǊƎŜǘ ƎƻƭŦΩ ŎƻƴŘƛǘƛƻƴǎ 
ŀƴŘ ǘƘǳǎ ŘƛŎǘŀǘŜ ŀƎǊƻƴƻƳƛŎŀƭ ǇǊŀŎǘƛŎŜǎ ǿƘƛŎƘ ǇǊƻŘǳŎŜ ǎƻŦǘŜǊ ΨƳƻǊŜ 
ǊŜŎŜǇǘƛǾŜΩ ǎǳǊŦŀŎŜǎΦ

The consequences of reducing green speeds were probably not 
considered. Quite simply άŦŀǎǘ ƎǊŜŜƴǎ ƻƴ ǎƻŦǘ ǎǳǊŦŀŎŜǎ Ŏŀƴƴƻǘ ōŜ 
sustainably achieved on soft surfaces.

{ƛǊŀƪ όнлмлύ ŎƛǘŜǎ 9ǊƴƛŜ 9ƭǎ ǿƘƻ ƻƴŎŜ ǎŀƛŘΣ ά¢ƘŜ ƻƴƭȅ 
shot you need to succeed on the PGA Tour is the 
ƘƛƎƘ ǎƘƻǘ ǿƛǘƘ ǎǇƛƴέΦ 
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The GS3 ball measures turf firmness, assessing ball 
control, bounce and turf health on each green. Holding 
a good firmness is essential for challenging and 
consistent playing conditions.

Greens Performance. 
Firmness

Typical Range of Values: 0.300 ς 0.500

0.300 ς 0.350 Extremely Firm

0.350 ς 0.400 Firm

0.400 ς 0.500 Likely suitable for most facilities

>0.500 Receptive
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Loss of smoothness and trueness on the surface can 
have a direct result on reducing green speed (Nikolai, 
2005). 

Studies in Playing Quality.
Smoothness and Trueness

Every time the ball leaves the surface, whether through a vertical bobble 
(jump) or chatter (distinct vibrations but the ball does not leave the 
surface), or even snaking (lateral deviation from line), the ball roll 
momentum is liable to slow and thus reduce measurable green speed. 

Research by Tiziami (1990) concluded that green 
speed was reduced by 5.6% where spike marks were 
left through heavy traffic. 
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GS3 evaluates the regularity of the green by identifying 
surface imperfectionsand irregularities which could 
create bobble or chatter.  

A smooth green is crucial for accurate ball roll and a 
consistent putting surface.

Greens Performance Analysis: 
Smoothness

Typical Range of Values: 0.0 ς 16.0

0.0 ς 5.0 High-quality ball roll with minimal vertical deviations.

5.0 ς 8.0 These values fall outside the normal range.

>8.0 Averages consistently above 8 are typically only seen after 

disruptive cultural practices and should improve with 

growth and recovery.
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GS3 senses lateral ball roll qualityand uniformity of the 
putting green, allowing for a predictable 
ball trajectory. 

Greens Performance Analysis: 
Trueness

Typical Range of Values: 0.0 ς 7.0

0.0 ς 1.0 High-quality ball roll with minimal horizontal deviations.

1.0 ς 1.5 These values fall outside the normal range.

>1.5 Averages consistently above 1.5 are typically only seen 

after disruptive cultural practices and should improve with 

growth and recovery.
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THE INFLUENCE 
OF ORGANIC MATTER.


