A note

| would like to draw to friends attention our new,
397 page Statistical Ecology - the quantitative
exploration of Nature to reveal the unexpected -
prepared with the assistance of M. Mihaly DFE.
The soft cover version (ISBN 9781453760529)
can be ordered through the AMAZON
(CreateSpace) distribution system (Book #
3476529 or type Statistical Ecology). The
external appendices are available on disc from
scada.london@gmail.com . The book on CD is
listed by eBay under item number
140426343983. For table of contents, please
click link "Stat's table of contents" on this page.
The book's topics traverse many problem areas
in univariate and multivariate data analysis. It
assumes advanced training in community and
population ecology, and familiarity with first year
college algebra. The topics are developed from
the very basic to the more complex in a
continuum, assuming no previous training in
statistics The manner of presentation
emphasizes reasoned methodological choices
and encourages innovations consistent with the
objectives, but mindful of the need to see clearly
the regularity conditions which set limits for valid
application of statistics in ecology. The main text
comes packaged with external appendices
including a technical manual, over 40
specialized application programs, and many
data files taken from the exercises in the main
text. The programs are conversational, designed
to challenge the user by requiring reasoned
choices at different points as the analysis
unfolds. The programs will run on 32 bit
Windows (XT and up), but have to be placed
high up in the directory. For further information

please write to lorloci@uwo.ca.
L. Orléci
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Preface

I find it appropriate to begin the preface with recollections regarding the general state of the Earth
process. Thomas Berry (1990) used this term and gave it well-definable meaning. Our text has in its focus
manifestations of this process when presenting the concepts and methods of statistical data analysis to
those in ecology and related fields.

The critical state of the Earth process and the dangerous course it is running on is no longer a theory
whose validity is disputed. Few do not agree that the high volume of greenhouse gases in the atmosphere,
mainly from the burning of fossil fuels, is causing global warming; dumping of limitless quantities of
chemical pollutants are poisoning the water supply; and vegetation destruction by everyday land use is
triggering erosion and desertification over vast tracks of land. The biota responds with extinctions in the
extreme, but not in trivial numbers. In fact conservative estimates put the extinction rate at the staggering
10,000 species annually with all forms of life counted. These suggest that one half of all the species now
existing will be eradicated before the closing of the 21st century (Willson 1992, 2001).

If one were to rank the deleterious effects by potential, most would probably consider global warming as
society's public enemy number one. The Manabe (2xCO2) — Mason scenario (Manabe 1990, Mason 1990)
is a benchmark prediction reinforced by almost two decades of research advances (IPCC 2001, 2007,
Gore 2006, Orléci 2008). According to this scenario, the Earth's climate will have undergone surface

warming by about 2.5 OC on average in about seven decades (about 3.6 °C in the Century) counting from
1990. Mason’s expectation of the oceans’ thermal inertia to be overcome and atmospheric warming to
manifest itself measurably became reality. The Tundra permafrost is melting and the polar Ice is doing the
same.

More recent estimates (IPCC 2001, 2007, Gore 2006, Orl6ci 2008) of the atmospheric warming rate are
much worse. But climate warming at even the early predictions is quite sufficient to force dramatic
changes in the World's biota. How dramatic? Consider a potential case from a typical site in the Boreal
region near Timmins, Ontario (Orl6ci 1994):

Annual Annual Thermal flux Temperature Expected
mean mean rate °C increase by temperature
precipitation temperature 2060°C by 2060°
mm °C C

711 1.3 3.7 9.2 10.5

Note: thermal flux is defined as the rise in local temperature per one degree rise in the global average temperature.

The necessary outcome of the process if left unchecked is a global disaster of unseen proportions.
Recognition of this has lead to the enactment of progressive environmental laws by many nations which
mandate a coupling of technical planning and environmental protection.

Clearly the statistical approach in sampling and data analysis must come up to par with the new sweeping
standards of the mandated, large scale environmental studies. Assessment and prediction are the main
tasks. These are concerned with the present state of the environment, its evolutionary past, and anticipated



future. The complexities of implementation place premium on choices that emphasise empiricism, power,
and very much, a clear local relevance.

These points were uppermost in our mind when we selected the topics for presentation. We had to go
beyond the deceptively simple Fisherian sampling environment (Orl6ci 1993,2001b) into the real world
whose complexities we know from Poore (1962), Mandelbrot (1967,1977) and Lorenz (1963). In world
they describe process is in centre in its full natural colours: complex (non-linear), fractal (irregular,
fragmented), and chaotic (disorderly, confused).

We begin these notes with the sampling environment, recognising the sharp dichotomy in
conceptualisations with Fisherian statistics (FS) in one direction and Poorean successive approximation
(PSA) in the other. The defining differences are substantive and should be easily grasped by any with
only a minimal exposure to ecological ideas:

1) FS assumes an ideal sampling environment of global regularity as if it were ruled by strict
experimental controls. PSA does not idealise the sampling environment, but takes it as it comes.
Consequently, the constraints on sampling and inference in FS are different from those in PSA.

2) PSA allows the statistical conclusion to grow and to come closer and closer in approximation to the
truth through recursive sampling and analysis. FS lacks inherent facilities to allow such an evolution of
the conclusion by virtue of its idealisation of the sampling environment.

3) FS focuses on the "average". PSA defines a role for the "type" and for the "typical” event as well.
"Average" and "typical” need not be the same.

In the organization of the book's contents problem-oriented lines are followed, giving due weight for
concepts and modus operandi of both FS and PSA. The text begins with definitions of terms and a
discussion of general ideas. Independent chapters treat data management, biological variables and their
measurement, population description, sampling, estimation, and sampling distributions. Subsequent
chapters cover the methods of comparison (variables, individuals, groups), character weighting (ranking),
trend seeking (regression, ordination), and classification (cluster analysis, identification). Reference list,
problems, glossary and subject index conclude the book. Numerous step-by-step examples are included.
Three external appendices are closely integrated with the main text and serve as a basis of hands-on
practice sessions: the APICE exercise book, sample data set, and application programs.

Marta Mihaly, Forest Engineer, gave invaluable technical and lectoral assistance throughout the
preparation of the book. For these and for her patience | express my sincerest thanks.

Laszl6 Orléci

Winter 2010, Kailua, Hawaii



