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In the fast paced and evolving world that we live in today, new technology is constantly
changing the way we approach issues and meet goals. The same is true in the field of range and wildlife
management. Landowners and managers are constantly utilizing new tools within the agriculture
industry to help tackle issues and make sound wildlife management decisions. For example in Texas,
many landowners provide a high protein rich supplemental feed throughout the year to provide nutrition
for their white-tailed deer knowing its benefits to antler growth and juvenile recruitment. Or perhaps a
better example can be noted when looking at how far we have come when conducting game surveys on
our properties. Technology like motion censored cameras, unmanned aerial vehicle (UAV) fly overs
and thermal detecting night vison have given landowners the means to survey their property with more
precision, accuracy and efficiency than ever before. And no other tool is more important to landowners
in the 21st century than use of global information systems or GIS for short.
GIS is a mapping based program that allows the user to “visualize, question, analyze and
interpret data to understand relationships, patterns and trends” (ESRI 2016). The program makes use of
different geographical layers that can be worked on individually or in aggregate depending on the
question or project goal. The program was first introduced in the mid-1800s to simply map districts
within cities. In 1960, GIS took its first major leap into the agriculture sector with the development of
the world’s first operational GIS by Roger Tomlinson of the Canadian Federal Department of Forestry
and Rural Development. The program was used to analyze and interpret all aspects of the land such as
water, recreation, wildlife populations and soils to determine the land capability for rural Canada. Today
these simple capabilities are still embedded within the program’s core but of course with technological
accomplishments made over recent years we have evolved the system to do much more
than what it could at its
infant stage. The
capabilities of GIS are
almost limitless but some
of the common tasks
include but are certainly
not limited to habitat
analysis, home-range
kernel estimation and
even forage abundance
estimation from satellite
imagery.
The biggest player
in the GIS field today is
Environmental Systems
Research Institute (ESRI)
who puts out a mapping
and spatial analytics
Long-term rotational disking map (Author: Nicholas Kolbe)
software product known

as ArcGIS. Established in 1969, ESRI first made its mark as a land-use consulting firm. Today ESRI
holds 10 regional offices in the U.S. with approximately a million users across 200 different countries.
In 1981 ESRI held its first international user’s conference with a turnout of 16 attendees. Thirty-one
years later in 2012, the same conference supported 15,000 attendees from 131 countries around the
world. ESRI also holds approximately 43% of the global GIS market, the most by any other GIS
software producer in the world. Needless to say the company is doing well and growing for good
reason.
Like any new tool, ArcGIS can be a little difficult to initially grasp and practice routinely as it
operates using an immense amount of data and spatial layers to answer questions. It also is presented in
a layout that actually uses multiple different programs and data files that work in conjunction with one
another to help organize and interpret the data you are working with. What is great about ESRI’s
ArcGIS though is that with the immense amount of people working with the software all over the
world, there has been a great support system established to help those in need of assistance. ESRI does
a fantastic job putting together training videos and workshops online to assist program users whether
they be experienced or just starting out. They also have a great support team within the company that
you may call or email to troubleshoot problems and answer questions when they arise with their
product. Moreover with so many using ArcGIS across the globe, online forums have been established
for individuals to post questions about tasks they are trying to complete with the program for other
users to help troubleshoot. More than likely, someone somewhere has experienced the same issue(s)
that you are facing. Resources such as these are priceless when trying to become familiar with GIS.
Once familiarizing one’s self to the program and the layout, using it to plan and answer specific
questions becomes much easier as you begin applying the program more routinely to everyday tasks.
GIS and ESRI’s ArcGIS is an overall great tool to use and can benefit landowners and managers
tremendously when implementing range and wildlife management strategies. However one of the
major drawbacks of the software is the price which tends to be about $1,500.00/year for the license.
There are however other products out there that are less expensive or even free like Quantum GIS
(QGIS). QGIS is an open source software that has similar capabilities of ArcGIS. The biggest positive
to this software is of course the free sales price attached to it and the ability for users to upload data
packages to the program’s platform for others to use. This cross-platform program was initially
introduced in 2009 and that recent debut is probably the software’s biggest concern. Since only in its
infant stage, a lot of the flaws associated with the new software product are still there and the company
does not have the support system like ArcGIS to assist users. However over time and with QGIS
gaining more popularity, it will become a go to tool as its capabilities evolve and its user base grows.
Plus, as I said earlier, who doesn’t like free. It is important to note that whichever GIS platform one
wishes to begin using, whether it be ArcGIS, QGIS or another GIS platform, there will more than
likely be a learning curve associated with a new software product as detailed as GIS.
I was first introduced to GIS while attending Texas A&M University-Kingsville for my
bachelor’s when conducting research on movement patterns of white-tailed deer fawns in the South
Texas Plains ecoregion. When deciding to continue my education and obtain my master’s degree in
wildlife ecology at Texas State University, I began to apply the program daily to answer questions
pertaining to Roosevelt elk foraging patterns in the Redwood National Park of California. The program
was used to map study site areas, estimate biomass abundance within geographical regions of Northern
California, map home-range estimates of Roosevelt elk, plot GPS coordinates on spatial overlays and

much more. Today I still use the program very frequently to assist landowners to accomplish numerous
different tasks associated with range and wildlife management.
One of the most important and common tasks that is useful to landowners through a GIS software
is the ability to get an up to date aerial representation of a subject property. A lot of times property
owners will have an aerial overlay map of their property showing infrastructure locations such as roads
and ponds which is priceless when looking to reference different areas of your ranch fast. However, this
information can be somewhat inaccurate if the map was constructed from 1995 satellite or fly-over
imagery. More than likely infrastructure locations have changed or been removed, climax vegetation
communities have shifted, ponds have gone dry and new ones built and blind/feeder locations have
moved half a dozen times. With GIS technology, landowners can acquire new property maps yearly to
view changes on their ranch such as vegetation regrowth after a prescribed burn, soil composition layout
across the landscape or even simple items like blind and feeder placements if deciding to rearrange
hunting locations. Moreover, the beauty of using a GIS software is that 1995 image can still be useful.
Now you have an older image to compare with your current map to view changes across your particular
landscape over the past 20+ years. One can then see how certain practices such as mechanical brush
clearing or rotational grazing has changed the landscape over time. Also if desired and with the help of
other available public data such as USGS landsat imagery, landowners can construct maps with satellite
photos taken in monthly or even weekly intervals for short-term comparisons.
GIS is also a fantastic planning tool when making large scale project decisions. For example
when planning a large scale brush removal project, you’ll want to look at the section that you are
planning to work in and answer questions like “What type of brush is currently within that area? What
types of soils are in this area? Exactly how large is the area of interest? What type of motted brush
pattern do I want, if any? Can I simply just give the machine operator a GIS/GPS data file to upload to
his onboard computer so he knows exactly what to clear and what not to clear (yes you can)?” Or
possibly when deciding to preform your annual aerial game survey for white-tailed deer or quail,
questions that may need attention are “Which direction is appropriate to fly? What percent visibility
will we have when flying? Is there a way to mark where each deer or covey was seen while in the air?”
GIS has the capability to provide insight to answer these questions and allows landowners and managers
to make educated decisions when implementing wildlife management practices on their property.
Learning a mapping and data analytic software like GIS or having access to someone that is
familiar with the tool can only be helpful when managing your ranch and wildlife. GIS based programs
can provide insight into future projects, assist in planning and managing your current projects and even
help review and maintain past projects. Taking time to utilize this tool can help to greatly improve all
aspects of range and wildlife on your property.
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1.) Ranch habitat Analysis 2.) Ranch aerial survey planning map 3.) Home-range kernel density estimation of
Roosevelt elk in the Redwood National Park, California 4.) Road mapping. All Authored by: Nicholas Kolbe
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