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Preface

This textbook will be useful for readers who are either in training for or are
in positions having to do with the management of environmental systems and/or
wildlife populations wherein one of the decreed management goals is the protec-
tion of some part of the ecosystem, for example, wildlife that is at threat from
anthropogenic forces. Examples of such positions include being a member of a
forestry, fish and game, national parks, or environmental protection agency — or
a wildlife advocacy organization such as the African Wildlife Foundation or the
World Wildlife Fund. The prerequisites needed for grasping the ideas presented in
this textbook are some familiarity with natural resources and a precalculus course.
This textbook has the following pedagogical features:

[Se]

Explanations of probabilistic and statistical concepts are intuitive. Probability
is explained through simulations rather than mathematical derivations and
statistics is presented through computer-based resampling methods rather
than methods based on large sample approximations.

. Almost all examples show how probability and statistics can be applied to

ecosystem management challenges.

. Exercises are plentiful and appear just after the associated content — making

the textbook suitable for a lecture course in a natural resource and/or wildlife
management department or as the main text in a program of self-study.

Detailed instructions for using the statistical program R are provided along
with many complete R programs that generate the output of the textbook’s
many examples.

. Enough mathematical programming details are given so that the reader can

estimate statistical model parameters with minimum distance methods.

. An introduction to Geographic Information Systems (GIS) appears that

includes examples from quantum GIS (QGIS), a free GIS software package.

. Spatial and spatio-temporal statistics are introduced and illustrated with

examples from ecosystem management that make use of R’s spatial statistics
capabilities and JAVA® programs written by the author. The language of
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vectors and matrices is introduced in enough detail to allow the reader to
grasp spatial and spatio-temporal models that are expressed in this language.

. A capstone case study is presented of how one might manage the rhino

meta-population kept on private land in South Africa. This case study puts to
use the textbook’s material on probability, statistics, ecosystem stakeholder
models, and individual-based models of wildlife populations.

. An accompanying website (www4 . uwm.edu/people/haas

/introtext) contains all R and JAVA codes used in this textbook. It
also contains all datasets used in the textbook’s examples, a web-based
ecosystem management tool (EMT) developed by the author in his previous
book, Improving Natural Resource Management: Ecological and Political
Models (Wiley-Blackwell), and answers to all of the textbook’s exercises.

Several items are original to this textbook:

1.
2.

A new function to transform non-normal data to near-normality.

R codes to compute a spatial median filter, spatial cumulants, and spatial
neural networks; along with codes that implement a probabilistic model of
the spatial diffusion of an invasive species and an algorithm for constrained
random search.

A learning algorithm that models how ecosystem stakeholders learn from
experience as they reach ecosystem-affecting decisions.

Complete coverage of how to build and evaluate an individual-based model
of a wildlife population that is to be managed.

An Online Intelligent Tutoring System (OITS) tied to the text that uses a
learned model of a reader to deliver explanations that are focused on just
those topics the reader is having difficulty with. This tutoring system can be
found at the above-mentioned website.
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