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1f given a choice of making
management decisions on
the basis of average informa-

tion, or on the basis of specific,
detailed information, which
option would you choose? It is a
fairly safe bet that nearly all of us
would choose the latter option,
simply because it offers greater
potential to make more knowl-
edgeable and productive decisions.

Information is often stated
to be the key to knowledge. This
adage certainly holds true in golf
course management, as many
decisions are based around a com-
plex system, containing many
different variables. Such condi-
tions make it imperative that a site
manager have as much informa-
tion as possible to characterize
and understand the intricacies
involved in managing a golf
course.

Information and knowledge
about a site are the most impor-
tant weapons a site manager can
have in formulating, and execut-

ing, management decisions. More
knowledgeable decisions generally
afford added efficiency and effec-
tiveness-two ultimate goals of
any management operation. Both
are gained through experience
and a systematic process of data
collection, analysis, and the inte-
gration of data with knowledge.

SITE-SPECIFIC MANAGEMENT
A new management philoso-

phy that centers on detailed site
information and the systematic
implementation of data collection,
analysis, data in addition to
knowledge, and data-founded
applications, is site-specific man-
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Figure 1. Systematic Site-Specific Management Process'
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Site-specific management 
strategies promote proactive, 
instead of reactive, decision-mak­
ing processes. Through proactive 
decisions, SSM works not only to 
increase management effective­
ness and efficiency, but also to 
promote land stewardship and 
sustainability. It will undoubtedly 
play a key role in allowing golf 
courses to meet increasing eco­
nomic and environmental 
pressures, without compromising 
site quality and conditions. 

Managing specific 

needs allows matching 
inputs and treatments 

to specific site 
needs so that 

Applications 
If we characterize site-specific 

management as a true system, 
then we must also consider that it 
is not one-dimensional and that its 
principles may be applied in areas 
other than just agronomic man­
agement. It can be used to 
manage an equipment fleet, per­
sonnel, material inventory, 
irrigation and many other areas. 
With an underlying principle that, 
through the collection, analysis 
and application of detailed infor­
mation, we can promote increased 
management efficiency and effec­
tiveness, it holds a wide and 
diverse range of applications. Ulti­
mately, site-specific management 
offers its greatest advantages to 
any operation when it is imple­
mented across multiple 
applications as part of a compre­
hensive management system. 

agement (SSM). It promotes 
management decisions on the 
basis of specific knowledge about 
a site and is founded on the idea 
that every golf course contains 
variability, or differences in plant 
and soil characteristics. Such vari­
ances may exist in both horizontal 
and vertical dimensions. 

Accordingly, site-specific 
management addresses the indi­
vidual requirements of a site, 
produced by such 'spatial vari­
ances.' This is in contrast to 
conventional management tech­
niques that derive treatments on 
the basis of a site's highest, lowest 
or average needs. In this manner, 
conventional management tech­
niques do not account for specific 
spatial variances. 

A key advantage in gaining 
specific knowledge about spatial 
variances is that it allows manage­
ment decisions, and subsequent 
treatments, to account for the 
exact needs of a site. Managing 
specific needs allows matching 
inputs and treatments to specific 
site needs so that management 
efficiencies and effectiveness are 
maximized, from both economic 
and environmental standpoints. 
By collecting information about 
individual areas, and then contin­
uously monitoring those sites, a 
superintendent may build a data­
base focused on a site's responses 
to changes in its environment due 
to management treatments. A 
superintendent may then analyze 
the data and build a foundation of 
management decisions around 
those conditions. 

Site-specific management 
relies heavily on technology as a 
means of implementing its con­
cepts and strategies. Key 
technologies include global posi­
tioning systems (GPS), geographic 
information systems (GIS), elec­
tronic sensors, computers, machine 
control systems and others. 

management 
efficiencies and 

effectiveness are 
maximized, from 
both economic and 

environmental 

standpoints. 

Management System 
Site-specific management 

strategies revolve around a sys­
tematic process of data collection, 
analysis, data in addition to 
knowledge and data-founded 
applications. The process is con­
tinuous and progressive. Because 
each step builds upon other steps, 
with no one step being all-inclu­
sive, site-specific management is 
truly an integrated management 
system. Its systematic steps com­
prise its greatest advantage, in that 
the integration and practice of all 
steps work towards a common 
goal of increasing management 
efficiency and effectiveness. 

The range of application for 
site-specific management is sub­
stantial in that many 
superintendents already utilize 
site-specific management concepts 
in many aspects of their manage­
ment operation, even though they 
may not classify such operations in 
that manner. The realization of 
site-specific management concepts 
may be as simple as gathering 
detailed information about a spe­
cific area of a site or as complex as 
working towards understanding 
inherent complexities in any man­
agement operation through 
historical data analysis or model­
ing. Despite the application, goals 
remain the same in working to 
promote management efficiency 
and effectiveness, from both eco­
nomic and environmental 
standpoints. 

DATA COLLECTION 
Because site-specific manage­

ment is based on advanced 
management concepts, and execut­
ed through various technologies, 
there is often a tendency to classify 
it as a tool that may only be used in 

(continued, on page. 8) 
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(continued from page 7)

the future once many different
technologies have been assembled,
integrated and developed. This
idea is not accurate in that there
are many ways that a golf course
superintendent can presently
implement site-specific manage-
ment ideologies.

The most logical and practi-
cal method of implementing
site-specific managelnent starts
with data collection. Collecting
specific data about a site allows the
ability to log and characterize
existing conditions both as a
means of managing current condi-
tions as well as predicting future
conditions. In this manner, data
may be used to make instanta-
neous management decisions or
to build a site history and deter-
mine management trends and site
responses.

The most logical
and practical method

of implementing
site-specific management
starts with data collection.

Collecting specific data
about a site allows
the ability to log

and characterize existing
conditions both as

a means of managing
current conditions

as well as predicting
future conditions.

global positioning system (GPS) satellites

A site history allows the
identification of trends, site
responses to given treatments and
the ability to characterize the
complexities of management
operations. Characterization
allows decision-making capabili-
ties. Through historical records, a
site manager can better under-
stand the effectiveness and
efficiency of past management
operations in the context of pre-
sent and future site responses.

Methods
Several methods exist

through which data may be col-
lected. In its simplest form, data
can be collected through visual
identification and manual record-
keeping. More advanced methods
of data collection are accom-
plished through the use of global
positioning systems (GPS), elec-
tronic sensors and other
automated tools. One might con-
sider the ultimate means of data

(continued on page 18)

Figure 2. Interrelationships Between Site Data, Technology and Equipment
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GolNisions is available to assist you
at your facility in the year 2000.

Call Tim Miles, Sr., Tom Jauch or Doug Long for information.

3000 Dundee Road, Suite 302 * Northbrook, IL 60062
Phone: 847-412-9990 * Fax: 847-412-9996 * www.golfvisionsllc.com

GolfVisions is a member of the
Golf Course Builders Association of America and the GCSAA.

MAY WE HELP YOU?
At GolNisions, we are always pleased to talk with

superintendents about projects of any size.

Golf Course Managers

another. The collection of both
spatial and nonspatial data is
applicable in virtually any manage-
ment operation, albeit agronomic,
equipment-related, irrigation, ete.

DATA ORGANIZATION
In stressing the importance

of data collection as a means of
initially implementing site-specific
management strategies, it is
important that data is collected
with a purpose in mind and not
just collected for the sake of col-
lection. In essence, prior to
collecting data, we might ask our-
selves the typical questions of
what are we coUecting, why are we
collecting it and how we will use
the data once it is collected. The
answers to these questions allow
us to use the collected data more
efficiently and effectively. Ulti-
mately, the inclusion of collected
data in management decision-
making processes allows us added
potential to characterize, quantify

(continued on page 20)

Golf Course Contractors

Some of our recent construction/renovation projects include:
Hodge Park (D.A. Weibring Golf Resources), Kansas City, MO

Jackpot Junction (Rees Jones Design), Morton, MN
Los Lagos (Von Hagge, Smelek & Baril), Edinburg, TX

The Glenview Club (Dave Esler), Golf, IL
Broken Arrow Signature Par 3 (Dave Esler), Lockport, IL

Idlewild C.C., Flossmoor, IL
Brown Deer G.C., Milwaukee, WI

Prior to collecting
data, we might
ask ourselves the
typical questions
of what are we

collecting, why are
we collecting it

and how we will
use the data once

it is collected.
The answers to these
questions allow us

to use the collected data
more efficiently
and effectively.

Information Is The Key •••
(continued from page 8)

collection to be real-time data
acquisition systems that collect
geo-referenced data by using sen-
sors and automated machine
controls.

At the center of modern data
collection methods, and perhaps
the most common method of data
acquisition tagged to site-specific
management, is the use of a GPS
receiver and a combination of
computer hardware and software
to collect site data. GPS uses a
network of 24 satellites to provide
geographic information, or coor-
dinates, for points on the earth's
surface. GPS was developed by the
Department of Defense more
than 20 years ago as a means of
providing 24-hour positioning
information regardless of weather.
Global positioning systems have a
wide range of applications and can
be used as a vehicle navigation
and/or guidance tool, surveying
instrument, asset tracking tool
and mapping instrument, to name
a few examples.

Data Types
Two primary types of data

may be collected to characterize
site conditions: spatial and non-
spatial data. While each data type
may provide useful information in
itself, an optimal management
instance would utilize both spatial
and nonspatial data. The integra-
tion of both data types allows the
potential for a more detailed char-
acterization of past, present and
future conditions.

Spatial data is data that has a
geographic position or a location.
One may think of it as informa-
tion that describes the location of
geographic features as well as rela-
tionships among those features.
Nonspatial data is descriptive data
that is not tied to a geographic
location. The power of data col-
lection comes from coUecting
both kinds in concert with one
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and qualify site conditions with
the goal of better understanding
the complexities of managing a
golf course.

In this manner, geographic
information systems provide site
managers with a valuable tool for
organizing and characterizing site
data. It is the best tool for analyz-
ing, preserving and managing
collected data. A GIS is essentially a
customized computer software sys-
tem that offers two unique features:
combined spatial and nonspatial
data representation and data repre-
sentation in thematic layers.

From an analytical stand-
point, a key component of GIS

software is its ability to organize
data in layers, with each layer stor-
ing one type of data (referred to as
thematic data). Within the GIS,
each thematic layer can be over-
laid on top of another for analysis,
map creation and other purposes.

Presently, several GIS pack-
ages are on the market that are
available to golf course superin-
tendents. Available GIS packages
include MapInfo, ArcView and
ArcInfo. Other data management
packages customized for use in
golf course operations include
GCS, TRIMS, Qqest and others.
While many of the packages cus-
tomized for use in golf course
management are largely focused
on general nonspatial data man-
agement and organization, it is

likely that these packages will
develop further to include GIS
functionality, thus allowing true
integrated management of both
nonspatial and spatial data.

IMPLEMENTATION METHODS
Data collection and organi-

zation are two aspects of the
site-specific management model
that allow any site manager to
implement its concepts immedi-
ately. As site-specific management
is a progressive management strat-
egy, applying it to multiple
application areas must start with
initial tasks that progress towards
more detailed and specific applica-
tions (Figure 3). With available
tools for data collection/ organi-
zation and the promise of future

(continued on page 22)

data collection

refined data collection

data analysis

data in addition
to knowledge

data-founded applications

Figure 3. Progressive Concepts in the Site-Specific Management Model
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AGRONOMIC MANAGEMENT (PEST MANAGEMENT)

Information Is The Key ...
(continued from page 20)

developments in this area (tech-
nology and practice), site-specific
management may be implemented
in a variety of areas.

The following examples illus-
trate how site-specific management
strategies might be applied to both
agronomic pest management and
equipment/resource management.

AGRONOMIC MANAGE-
MENT (PEST MANAGEMENT)
Data Collection

Scout and map locations
(i.e., GPS) with pest problems.

Refined Data Collection
Identify and map additional

site data that might affect pest
problems.

EQUIPMENT/RESOURCE
MANAGEMENT
Data Collection

Log equipment performance
data (i.e., hours, location).

Refined Data Collection
Expand data-logging to

include additional performance
data (i.e., fluid temperatures, pres-
sure, reel or implement position,
material output, ete.); possibly
transfer data from field to office
via real-time communication link;
tag data to equipment location
instantaneously.

Data Analysis
Analyze equipment data to

automate service, determine service
intervals, monitor performance
with goal of optimizing machine

performance; identify equipment
performance by location on golf
course.

Data In Addition
To Knowledge

Introduce experience and
knowledge to determine how
equipment fleet might be better
utilized; optimize machine, crew
and application performance.

Data-Founded Applications
Optimize machine and crew

performance through more effi-
cient and effective resource
allocation; automate equipment
service; track equipment locations
and performance.

(continued on page 24)

EQUIP MENT/RESOURCE MANAGEMENT

Data Analysis ,
Use technology (i.e., GIS) to

analyze map data with goal of
determining causal agents con-
tributing to pest problems;
understand interrelationships
among site conditions where pests
exist.

Data In Addition
To Knowledge

Utilize experience and site
knowledge to determine cultural,
chemical and/or other solution( s)
to pest problems; identify solu-
tions to accommodate spatial
variances (site-specific solutions).

Data-Founded Applications
Perform application( s) to

alleviate pest pressures accounting
for spatial variances; manage prob-
lems with solutions specific to the
instance.
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Data Collection

Refined Data Collection

Data Analysis

Data In Addition To Knowledge

Data-F 0 und ed Ap plications

Data Collection

Refined Data Collection

Data Analysis

Data In Addition To Knowledge

Data-F 0 und ed Ap plications

Scout and map locations (Le. GPS) with pest
problems.

Identify and map add'l. site data that might affect pest
problems.

Use technology (Le. GIS) to analyze map data with
goal of determining causal agents contributing to pest
problems; understand interrelationships among site
conditions where pests exist.

Utilize experience and site knowledge to determine
cultural, chemical, an dlor ot her sol ution (s) to pest
problems; identify solutions to accommodate spatial
va riances (site-s pecific solutio ns).

Perform application(s) to alleviate pest pressures
accounting for spatial variances; manage problems
with solutions specific to the instance.

Log equipment performance dat~ (Le. hours, location).

Expand data-logging to include add'!. performance data
(Le. fluid temperatures, pressure, reel or implement
position. materi al out put , etc.); possibly transfe r data
from field to office via real-time communication link; tag
data to equipment location instantaneously.

Analyze equipment data to automate service,
determine service intervals, monitor performance with
goal of optimizing machine performance; identify
equipment performance by location on golf course.

Introduce experience and knowledge to determine how
equipment fleet might be better utilized; optimize
machine, crew, and application performance.

Optimize machine and crew performance through more
efficient a nd effective resou rce allocati on; autom ate
equipment service; track equipment locations and
perfo rma nee.



You may think you need a big pile of money to start investing
today. But with your new, Golf Retirement PlusN benefit, you
can open an account with as little as $50.

Start investing your money today ... for a more secure future.

~est
your money?

Golf Retirement PlusTM
can help you ••.

Detailed data collection and
organization are two practices that
a site manager may implement
now through existing technologies
and products. Implementation of
these practices offers potential for
added future advantages as a solid
foundation of understanding site
conditions and management intri-
cacies is built. In implementing
these basic concepts, one must
remember that collection in itself
offers no real benefits. It is only
once collected data is integrated
into a systematic process of data
collection, data organization and
analysis, data in addition to
knowledge and data -founded
applications, that its benefits will
be realized and maximized.

Information Is The Key .•.
(continued from page 22)

NEXT STEPS
As site-specific management

affords many potential benefits
through its systematic approach to
detailed site management, it starts
with data collection and organiza-
tion. The foundation that is set
through data collection and orga-
nization will be a key determinant
in the future of site-specific man-
agement, the extent to which it is
applied and its ultimate effective-
ness.
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SEA WALLS - STEEL, VINYL, WOOD, ROCK,
BLOCK, GABION BASKETS, COCONUT ROLLS

EROSION CONTROL, RIP-RAP, CART PATH INSTALLATION
1-888-254-4155

OFFICE: 847-382-9696
DARRYL SCOTT BURKETT MOBILE: 147-338-9720
C.E.O. FAX: 847-51&-0116

On the NET: http:// •• page.comJpage/Rlverwalls

Rick & Bob Anton
ANTON'S OF KENOSHA
9140 Cooper Rd. (51st Ave.)
Kenosha, WI53142
414/694-2666

Gary Anton
ANTON'S OF EVANSTON

1126 Pitner Avenue
Evanston. IL 60202

847/864-1134

24 February 2000 On Course




