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Multiple-point Geostatistics
Springer Science & Business
Media

This volume is the first book-
length treatment of model-
based geostatistics. The text is
expository, emphasizing
statistical methods and
applications rather than the
underlying mathematical
theory. Analyses of datasets
from a range of scientific
contexts feature prominently,
and simulations are used to
illustrate theoretical results.
Readers can reproduce most of
the computational results in the
book by using the authors'
software package, geoR, whose
usage is illustrated in a
computation section at the end
of each chapter. The book
assumes a working knowledge
of classical and Bayesian
methods of inference, linear
models, and generalized linear
models.

Applied Geostatistics with
SGeMS Cambridge University
Press
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This book presents a geostatistical

framework for data integration
into subsurface Earth modeling.
It offers extensive geostatistical
background information,
including detailed descriptions of
the main geostatistical tools
traditionally used in Earth related
sciences to infer the spatial
distribution of a given property of
interest. This framework is then
directly linked with applications
in the oil and gas industry and
how it can be used as the basis to
simultaneously integrate
geophysical data (e.g. seismic
reflection data) and well-log data
into reservoir modeling and
characterization. All of the
cutting-edge methodologies
presented here are first
approached from a theoretical
point of view and then
supplemented by sample
applications from real case studies
involving different geological
scenarios and different challenges.
The book offers a valuable
resource for students who are
interested in learning more about
the fascinating world of
geostatistics and reservoir
modeling and characterization. It
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offers them a deeper
understanding of the main
geostatistical concepts and how
geostatistics can be used to
achieve better data integration
and reservoir modeling.

Basic Steps in
Geostatistics: The
Variogram and Kriging
John Wiley & Sons

This brief will provide a
bridge in succinct form
between the geostatistics
textbooks and the
computer manuals for
“push-button’ practice. It
is becoming increasingly
important for
practitioners, especially
neophytes, to understand
what underlies modern
geostatistics and the
currently available
software so that they can
choose sensibly and draw
correct conclusions from
their analysis and
mapping. The brief will
contain some theory, but
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only that needed for
practitioners to
understand the essential
steps in analyses. It will
guide readers sequentially
through the stages of
properly designed
sampling, exploratory data
analysis, variography
(computing the variogram
and modelling it), followed
by ordinary kriging and
finally mapping kriged
estimates and their errors.
There will be short section
on trend and universal
kriging. Other types of
kriging will be mentioned
so that readers can delve
further in the substantive
literature to tackle more
complex tasks.

Applied Mining Geology
John Wiley & Sons

Theory of Spatial Statistics: A
Concise Introduction presents
the most important models
used in spatial statistics,
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including random fields and
point processes, from a
rigorous mathematical point of
view and shows how to carry
out statistical inference. It
contains full proofs, real-life
examples and theoretical
exercises. Solutionsto the
latter are availablein an
appendix. Assuming maturity
in probability and statistics,
these concise lecture notes are
self-contained and cover
enough material for a semester
course. They may also serve as
areference book for
researchers. Features *
Presents the mathematical
foundations of spatial statistics.
* Contains worked examples
from mining, disease mapping,
forestry, soil and
environmental science, and
criminology. * Gives pointers
to the literature to facilitate
further study. * Provides
example codein R to
encourage the student to
experiment. * Offers exercises
and their solutions to test and
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deepen understanding. The

book is suitable for
postgraduate and advanced
undergraduate students in
mathematics and statistics.
Introduction to

Di sjunctive Kriging
and Non-1i near
Ceostatistics

I ntroduction to
Ceostatistics

The Wley d assics

Li brary consists of
sel ect ed books that
have been nade nore
accessible to
consurers in an effort
to increase gl oba
appeal and general
circulation. Wth

t hese new unabri dged
sof tcover vol unes,
Wl ey hopes to extend
the lives of these
wor ks by maki ng t hem
avail able to future
gener ati ons of

stati sticians,

mat hemat i ci ans, and
scientists. Spati al
statistics —anal yzing
spatial data through
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statistical nodels —
has proven
exceptional ly
versatil e,
enconpassi ng probl ens
rangi ng fromthe

m croscopic to the
astronom c. However,
for the scientist and
engi neer faced only
with scattered and
uneven treatnments of
the subject in the
scientific literature,
| ear ni ng how to nmake
practical use of
spatial statistics in
day-t o-day anal ytica
work is very
difficult. Designed
excl usively for
scientists eager to
tap into the enornous
potential of this

anal ytical tool and
upgrade their range of
technical skills,
Statistics for Spati al
Data is a

conpr ehensi ve, singl e-
source guide to both
the theory and applied
aspects of spati al
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stati stical nethods.
The hard-cover edition
was hail ed by

MVat hemati cal Revi ews
as an "excell ent book
which will beconme a

basic reference.” This
paper - back edition of
the 1993 edition, is
designed to neet the
many technol ogi cal
chal | enges facing the
scientist and

engi neer.
Concentrating on the
three areas of

geostati stical data,

| attice data, and
poi nt patterns, the
book sheds light on
the |link between data
and nodel, revealing
how desi gn, i nference,
and di agnostics are an
out growt h of that

link. It then explores
new nmet hods to revea

j ust how spatia
statistical nodels can
be used to sol ve

i nportant problens in
a host of areas in

sci ence and
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engi neering. Discussionis an exceptionally

i ncl udes: Exploratory
spatial data anal ysis
Spectral theory for
stationary processes
Spatial scale

Si mul ati on nethods for
spatial processes
Spati al boot strapping
Statistical inmage

anal ysis and renote
sensi ng Conput ati onal
aspects of node
fitting Application of
nodel s to di sease
mappi ng Designhed to
acconmodat e t he
practical needs of the
professional, it
features a unified and
conmon notation for
its subject as well as
many detail ed exanpl es
woven into the text,
nunmerous illustrations
(i ncludi ng graphs that
illumnate the theory
di scussed) and over

1, 000 references.
Ful |l y bal anci ng theory
wi th applications,
Statistics for Spati al
Data, Revised Edition
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cl ear gui de on naki ng
opti mal use of one of
t he ascendant

anal ytical tools of

t he decade, one that
has begun to capture
t he i magi nati on of
professionals in

bi ol ogy, earth
sci ence, civil,
electrical, and

agricul tural
engi neeri ng,
geogr aphy,
epi dem ol ogy,
ecol ogy.
Basic Linear
Geostatistics John
Wley & Sons

A reader-friendly

i ntroduction to
geostatistics for
students and

resear chers struggling
Wth statistics. Using
sinple, clear

expl anations for

i ntroductory and
advanced material, it
denystifies conpl ex
concepts and nakes
formul as and

and
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statisti cal
to apply. Begi nning
with a critical
eval uati on of
experi nmental and
sanpling design
book nobves on to
expl ain essenti al
concepts of
probability,
stati sti cal
significance and type
1 and type 2 error. An
accessi bl e graphi cal
expl anati on of

anal ysi s of variance

t he

(ANOVA) | eads onto
advanced ANOVA
designs, correlation

and regression, and
non- paranetric tests

i ncl udi ng chi -square.
Finally, it introduces
t he essentials of

mul tivariate

techni ques, multi-

di mensi onal scaling
and cl uster anal ysis,
anal ysi s of sequences
and concepts of
spatial analysis.
Illustrated with w de-
rangi ng exanples from
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tests easy topics across the Earth

and envi ronnent al

sci ences,
Ceostatistics
Expl ai ned can be used
for undergraduate
courses or for self-
study and reference.
Wor ked exanpl es at the
end of each chapter
reinforce a clear
under st andi ng of the
statistical tests and
their applications.

Model i ng Spati al
Variability Using
Ceost ati sti cal

Si nul ation Spri nger
Sci ence & Busi ness
Medi a

Ceostatistics for
Engi neers and Earth
Scientists

Sol ved Probl ens
Ceostatistics
Springer Science &
Busi ness Medi a
Ceost ati sti cal
Functional Data
Anal ysi s Expl ore

I N
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the intersection bring new insights

bet ween and new open
geostatistics and questions to
functional data resear chers com ng
analysis wth this fromboth

I nsi ghtful new scientific fields.
ref erence Thi s book provides
Ceost ati sti cal a conpl ete and up-
Functional Data t o-date account to

Anal ysis presents a deal with
uni fied approach to functional data

nodel |'i ng that is spatially
functional data correl ated, but
when spatial and al so includes the
spati o-t enpor al nost i nnovative
correlations are devel opnents in
present. The di fferent open
Editors |ink avenues in this

together the wide field. Containing
research areas of contributions from
geostatistics and | eadi ng experts in
functional data the field, this
anal ysis to provide practical guide
the reader with a provi des readers

new area call ed with the necessary
geostati sti cal tools to enpl oy and
functional data adapt cl assic
analysis that will statistical
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techniques to
handl e spati al
regression. The
book al so i ncl udes:
A t hor ough

I ntroduction to the
spatial Kkriging

met hodol ogy when
working with
functions A
detail ed exposition
of nore cl assi cal
statistical

t echni ques adapt ed
to the functional
case and extended
to handl e spati al
correl ations

Practi cal

di scussi ons of
ANOVA, regression,
and clustering

met hods to explore
spatial correlation
in a collection of
curves sanpled in a
regi on I n-depth
expl orations of the
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simlarities and

di fferences between
spati o-t enpor al
data anal ysi s and
functional data
anal ysis Al ned at
mat henat i ci ans,
statisticians,
post gr aduat e
students, and
researchers

I nvol ved in the
anal ysi s of
functional and
spati al dat a,

Ceost ati sti cal
Functional Data
Analysis will also
prove to be a
power ful addition
to the libraries of
geosci enti sts,
envi r onment al
scientists, and
econom sts seeking
I nsi ghtful new
know edge and
guestions at the
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I nterface of
geostatistics and
functional data
anal ysi s.
CGeostati sti cal
Reservoir Modeling
Spri nger

Thi s successful text
has been extensively
revised to cover new
al gorithnms and
applicati ons.
Statistical
Applications for

Envi ronnent al Anal ysi s

and Ri sk Assessnent
John Wley & Sons

When this two-day
neeti ng was proposed,
it was certainly not
conceived as a

cel ebration, nuch |ess
as a party. However

on reflection, this

m ght have been a

whol |y appropriate
gesture because
geostati stical

si mul ati on canme of age
this year: it is now
21 years since it was
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first proposed and

i npl emented in the
formof the turning
bands net hod. The

i npetus for the

ori gi nal devel opnent
was the m ning
i ndustry, principally

t he probl ens
encountered in mne

pl anni ng and desi gn
based on snoot hed
estimates which did
not reflect the degree
of variability and
detail present in the
real, m ned val ues.
The sustai ned peri od
of devel opnent over
recent years has been
driven by hydrocarbon
applications. In
addition to the
original turning bands
nmet hod there are now
at | east six other

est abl i shed net hods of
geostati sti cal
simul ati on. Havi ng
reached adul t hood,
is entirely
appropriate that
geostati stical

it
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simul ati on should now world situati ons and

be subjected to an

i ntense period of
reflection and
assessnment. That we
have now entered this
period was evident in
many of the papers and
much of the discussion
at the Font ai nebl eau
neeting. Many
questions were clearly
articulated for the
first tinme and,

al t hough many ofthem
wer e not unanbi guously
answered, their
presentation at the
neeting and
publication in this
book will generate
confirmatory studies
and further research.
Ceost ati sti cal

Functi onal Data

Anal ysi s Spri nger
Statistical
Applications for
Envi r onnent al

Anal ysi s and Ri sk
Assessnent gui des

readers through real -
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the best statistical
nmet hods used to
determ ne the nature
and extent of the
probl em eval uate the
potenti al human
heal t h and ecol ogi ca
ri sks, and desi gn and
i npl enent renedi al
systens as necessary.
Feat uri ng numer ous
wor ked exanpl es usi ng
actual data and
“ready- made” software
scripts, Statistical
Applications for
Envi r onnent al

Anal ysi s and Ri sk
Assessnent al so

i ncl udes: -
Descriptions of basic
statistical concepts
and principles in an
informal style that
does not presune
prior famliarity

Wi th the subject -
Det ai | ed
illustrations of
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statistical
applications in the
envi ronnment al and
rel ated wat er
resources fields

over| ooked, role of
statistics in
envi ronnent al
sanpl i ng design and
subsequent exposure

using real-world datari sk assessnent.

in the contexts that
woul d typically be
encount ered by
practitioners e
Software scripts
usi ng the high-
powered statistical
software system R
and suppl enent ed by
USEPA' s ProUCL and
USDCE' s VSP software
packages, which are
all freely avail able
 Coverage of
frequent data sanple
| ssues such as non-
detects, outliers,
skewness, sustai ned
and cyclical trend
that habitually

pl ague environnent al
data sanples « Cear

Ceostatistics for

Conpositional Data
wi th R BoD — Books
on Denand

Thi s book contains
sel ect ed
contributions from
t he geoENV98 - the
Second Eur opean
Conf erence on
Ceostatistics for
Envi r onnent al

Sci ences, held in
Val encia, Spain in
Novenber 1998. This

second book of the
geoENV series
illustrates the
devel opnents on
geostatistics as
applied to the
envi r onnment al

denmonstrati ons of thesciences which have

cruci al, but often
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occurred during the
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past two years. |t
al so presents

practi cal
applications which
w |l be of interest

to both researchers
and practitioners.
The book starts with
t hree keynote papers
on ecol ogy,
climat ol ogy and soil
sci ence, foll owed by
forty-three
contributions. The
contents of the book
are emnently
practical. The

obj ective of the
editors was to
conpile a set of
papers in which the

reader could perceivein ecol ogy,

how geostatistics is
applied within the
envi ronment al

sci ences. A few

sel ected theoretical
contributions are

al so included. The
papers are organi zed
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in the foll ow ng
seven main areas Air
pol | uti on C i nat ol ogy
Ecol ogy Hydr ogeol ogy
Soi |l Science Theory
O her applications
presenting
applications varying
fromparticle natter
anal ysi s, noise
exposure sanpling,
space-tinme nodeling
of ozone |evels,
downscal i ng of
precipitation,
kriging with
categorical external
drift, analysis of

fi sh abundance,
conbi ni ng vari ograns
and radio-telenetry
krigi ng
radi onucl i de
deposi tion,
of soil
cont am nati on,

net wor k desi gn for
soi |l nonitoring,

i nverse nodeling in
hydr ogeol ogy,

mappi ng
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groundwat er transport spatial and

nodel i ng, coast al conput at i onal

evol ution mapping to statistics, which
spatial nodeling of should be accessible

cancer rati os. t o postgraduate
Audi ence: This students as well as
publication will be to experienced

of great interest andstatistica
practical value to resear chers.

geost ati sticians | ntroduction to
wor ki ng both in Geostatistics
academ a and in El sevi er

i ndustry. Uni vari at e

Geost ati sti cal

. : _ descri pti on.
Si mul ati on Springer

Sci ence & Busi ness Blvar!atg
) descri ption.
Medi a )
Spat i al

Thi s vol une shows .
how sophi sti cat ed descrlptlpn. Fata
spatial statistical Sets. Estimation.

and conput ati onal Random functi on

met hods apply to a  nodels. d obal
range of problens of estimation. Point

i ncreasi ng esti mation.

i mpor t ance for O di nary kriging.
applications in Bl ock kri gi ng.
science and Sear ch strat egy.
technology. It Cross val i dati on.
|ntroduc§s toplcs_of Cokri gi ng.

current interest in
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Estimating a

di stribution.
Change of support.
Assessi ng
uncertainty. Final
t hought s.
Geostatistics for
Envi r onnent al
Scientists Springer
Sci ence & Busi ness
Medi a

I ntroduction to Ceos
tatisticsCanbridge
Uni versity Press
Spat i ot enpor al

Anal ysis of Extrene

Hydr ol ogi cal Events
CRC Press

The Stanford

Geost ati sti cal
Model i ng Sof t war e
(SGeMs) is an open-
source comput er
package for solving
probl ens i nvol vi ng
spatially rel ated
vari ables. It

provi des
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geostatistics
practitioners with
a user-friendly

I nterface, an

I nteractive 3-D

vi sual i zati on, and
a W de selection of
algorithns. This
practical book
provi des a step-by-
step guide to using
SGeMs al gorit hms.
It explains the
underlying theory,
denonstrates their
I npl enent ati on,

di scusses their

pot enti al
limtations, and
hel ps the user nake
an i nfornmed
deci si on about the
choi ce of one

al gorithm over

anot her. Users can
conpl ete conpl ex

t asks using the
enbedded scripting
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| anguage, and new

al gorithns can be
devel oped and

I ntegrated through
the SGeMsS pl ug-in
mechani sm SGeMs
was the first
software to provide
al gorithnms for

mul ti pl e- poi nt
statistics, and the
book presents a

di scussi on of the
correspondi ng

t heory and
appl i cations.

| ncorporating the
full SGeMs software
(now avail able from
Www. canbri dge. org/ 9
781107403246), this
book is a useful
user-gui de for

Earth Sci ence
gr aduat es and
resear chers,
wel | as
practitioners of

as
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envi ronnent al

m ni ng and

petrol eum

engi neeri ng.

A Practical Quide to
Geost ati sti cal
Mappi ng CRC Press
Thi s book provides a
det ai | ed overvi ew of
t he operationa
principl es of nodern
m ni ng geol ogy,

whi ch are presented
as a good m x of
theory and practice,
al l owi ng use by a
broad range of

speci alists, from
students to

| ecturers and

experi enced
geol ogi st s.
i ncl udes
conpr ehensi ve

descri ptions of

m ni ng geol ogy

t echni ques,

i ncl udi ng

conventi onal nethods
and new approaches.

The book
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The attri butes

descri bes the

presented in the book application of

can be used as a
reference and as a
gui de by m ning

i ndustry specialists
devel opi ng m ni ng
projects and for
optim zing mning
geol ogy procedures.
Applications of the

nmet hods are expl ai ned

usi ng case studies
and are facilitated
by the conputer
scripts added to the
book as El ectronic
Suppl ement ary

Mat eri al .

Basic Steps in
Ceostatistics:
Var i ogram and
Kriging Springer
Sci ence & Busi ness
Medi a

Thi s paper, the
|l ast in a four

I ntroduction to
geostatistics,

The

part
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simulation to site
| nvesti gation

probl ens.

Geost ati sti cal
simulation is a
nmet hod for
generating digital
representations or
“maps" of a

vari able that are
consistent with its
val ues at sanpl ed

| ocations and with
its in situ spati al
variability, as
characterized by

hi st ogr am and

vari ogram nodel s.
Conti nui ng the
synthetic case
study of the three
previ ous papers,
the reader is |ead
t hrough the steps
of a geostatistical
simul ati on. The
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simul ated fields
are then conpared
wi th the exhaustive
data sets
describing the
synthetic site.
Finally, it is
shown how si nul at ed
fields can be used
to answer questi ons
concer ni ng
alternative site
remedi ati on
strat egi es.

Spatial Statistics and
Conput at i onal Met hods
John Wley & Sons

Thi s book provides a
conpr ehensi ve

i ntroduction to

mul ti pl e- poi nt
geostatistics, where
spatial continuity is
descri bed using
training i mages.

Mul ti pl e- poi nt
geostatistics ains at
bri dgi ng the gap

bet ween physi cal

nodel | i ng/ real i sm and
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spati o-t enpor al
stochasti c nodel li ng.
The book provides an
overview of this new
field in three parts.
Part | presents a
conceptual conparison
bet ween traditional
random function theory
and stochastic
nodel | i ng based on
training i mages, where
random function theory
is not always used.
Part |1 covers in
detail various

al gorithnms and

nmet hodol ogi es starting
from basi c buil ding

bl ocks in statistical
sci ence and conputer
sci ence. Concepts such
as non-stationary and
mul ti-variate

nodel i ng, consi stency
bet ween data and
nodel , the

construction of
training i mages and

i nverse nodelling are
treated. Part 11
covers three exanple
appl i cation areas,
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namel y, reservoir
nodel |'i ng, m neral
resour ces nodel |ing
and clinmate nodel
downscal i ng. Thi s book
w |l be an inval uabl e
reference for
students, researchers
and practitioners of
all areas of the Earth
Sci ences where
forecasti ng based on
spati o-tenporal data
is perforned.
Ceostatistics for
Seismc Data
Integration in Earth
Mbdel s John Wley &
Sons

Devel opnents in
Geomat henati cs, 2:
Ceostatistical Oe
Reserve Estimation
focuses on the

nmet hodol ogi es,
processes, and
principles invol ved
I n geostatistical
ore reserve
estimation,

I ncl udi ng the use of
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vari ogram sanpling,

t heoretical nodel s,
and variances and
covari ances. The
publication first

t akes a | ook at

el enentary
statistical theory
and applications;
contribution of
distributions to

m neral reserves
probl ens; and

eval uati on of nethods
used in ore reserve
cal cul ati ons.
Concerns cover
estimati on problens
during a mne life,
origin and
credential s of
geostati sti cs,
precision of a
sanpl i ng canpai gn and
predi ction of the
effect of further
sanpl i ng, exercises
on grade-tonnage
curves, theoretica
nodel s of
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di stributions, and the practice of

conput ati onal remarks kriging, and the
on vari ances and effective conputation
covari ances. The text of bl ock variances.

t hen exam nes The text is a

vari ogram and t he val uabl e source of
practice of variogramdata for researchers

nodel i ng. Di scussionsinterested in
focus on sol ving geostati sti cal

ore

probl ens in one reserve estimation.

di mensi on, |inear
conbi nati ons and

aver age val ues,

t heoreti cal nodel s of
| sotropic vari ograns,
the variogramas a
geol ogi cal features
descriptor, and the
variogram as the
fundanental function
in error
conput ati ons. The
manuscri pt ponders on
statistical problens
I n sanpl e
preparation, orebody
nodel i ng, grade-

t onnage curves, ore-
wast e sel ection, and
pl anni ng probl ens,
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