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Abstract - SAKWeB pretends to be the first E-Learning

research development of spatial autocorrelation anctJ

Kriging interpolation for geostatisticiens. It isxgected to
be available in 2009 as a worldwide Web platforranfed
myGeoOffice.org) for all research institutes andversities
that needs to carried out truly spatial stochastaad
deterministic interpolation analysis. This will iode
simulation, morphologic geostatistics and cost gesl At
present, major spatial autocorrelation and Kriging

interpolation are already offered. Founded on 1997

grasshopper dataset of Colorado, SAKWaelmjor features
are reviewed here with the perspective of a prorgidk-
Learning alternative.
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1 Preamble

Progress in digital data acquisition and stortagénology
has resulted in the growth of huge databases. Whs
occurred in all areas of human endeavor, from thedane
(such as supermarket transaction data, credit caede
records, telephone call details, and governmetistta) to
the more exotic (such as images of astronomicalielspd
molecular databases and medical records) domaisgatial
databases are at stake, the interest has growrhdn
possibility of extracting from them information thaight be
of value to the spatial user. The discipline conedrwith
this task has become known as spatial analysis

Geographical Information System (GIS) can be though
as an Executive Information System (EIS) that fesuen
data access and reporting functionality for prolsetinat
involve spatial dimensions in a spatial manner §sSeppi,
2003]. In this case, pertinent data would alsoudel spatial
information, such as regions location and theirneativity.
Certainly, GIS directly supports the intelligenchape of
spatial decision making. Thus, several framewoeksetheen
developed to describe this spatial decision makiragess:
GIS, spatial extensions of commercial statisticeddpcts
and independent research software. Unexpectedlg,
Internet choice was almost never undertaken.

Under the electronic business view, Internet tetdgis
providing the enterprise infrastructure becausaiit be used
to make information flow seamlessly from one pdrtte

organization to another. As well, Internet standacdn be
sed to link dissimilar systems, such as orderirdjlagistics
racking that previously could not communicate wéach
other. Yesterday, the cost of comparison shoppiag very
high, because people had to physically travel faiare to
store. At present, Internet has changed this osiship.
Once everyone is connected electronically, infoiomat
about products and services can flow on its owaatly and
instantly to consumers [Laudon, Laudon, 2002] algtothis
situation might create a channel conflict with tfien’s
traditional channels. Thus, Internet shrinks infation
asymmetry. In the same way, using Internet and Web
multimedia capabilities, companies can quickly and
inexpensively provide detailed product informatigpecific

to each customer to very large numbers of people
simultaneously [Evans, Wurster, 2000], the richfresgh
concept.

Similarly, Internet help B2C companies to created an
capture profit in new ways by providing the fouridatfor
new products and services such as people can nmakeeo
bids for items like rock concert tickets or antiguthe pure-
play business model. This includes m-commerce treleic
payment systems and customer support via e-maibthin
current trend is Web personalization, the capabitid
present to each customer a modified Web page lmaséuht
person’s purchase history.
¢ B2B e-commerce generates efficiencies by enabling
companies to electronically locate suppliers, #olids,
place orders, and track shipments in transit. T$arading
partners can directly communicate with each other,
bypassing intermediaries and inefficient multilaar
procedures. This means simpler business procefsesr
employees, and much flatter organizations thahénpast in
a redesigned and more closely integrated framework.

From the science organization, the synergy effédhe
online educational material (bibliographies, elegic
newsgroups, W3 sites and E-learning software) iichvthe
overall information may be greater than the sunitoparts
is a conviction. Under the GIS view, the greate& Wipact
is to close the data access gap among users (fhem t
ﬁreserve of the few to the right of the many) vfitee and

irect retrieval of spatial analysis tools.

Globally, GIS holds two major components: data and
model. The first element contains all spatial and-gpatial
attributes. The model base holds spatial analysisgsses



and other specific tools, report maps, particuladgnce for prospects of this new Web platform as an E-Learning
selecting decision alternatives, problem relatiggshand framework and some final grasshopper thoughts.

advice in interpreting possible outcomes. Whatgtal- )

seeking and other types of sensitivity analysesalaa be 2 SAKWeb®© Inner View

used to extend or modify the original analyses and
evaluations [Guisseppi, 2003]. Certainly, it isstfeedback
loop founded on spatial maps that increases useifdlence
recommendations and enable the decision maker tterbe
explain, justify and communicate its decisions ogri
implementation.

If GIS holds this distinct contribution to handleasial
data, what is, then, the difference between GlSaaBgatial
Decision Support System (SDSS)? No direct answerbea
given. The simplest perspective on SDSS definitsothat a
GIS is implicitly a Decision Support System (DS&,a GIS
can be used to support decision making [Keenan2]200
Mennecke [1997] sees SDSS as an easy-to-use sobse
GIS, which incorporates facilities for manipulatirend
analyzing spatial data. Confirmed by Armstrong anﬂ
Densham [1990], GIS lacks the modeling componeatieé
to be accepted as a DSS. However, GIS is regaiadam
of DSS generator [Sprague, 1980] to which models lwa
added to make a specific DSS [Keenan, 1996].

There are a hundred of species of grasshopper and,
occasionally, they develop into a plague. For imsta major
periods of drought are correlated with sunspot esicl
According to the University of Wyoming [2002], aalease
in the number of sunspots is followed by a fall in
precipitation which in turn is followed by grassipep
population increases. Pfadt [1977] suggests thptlpdon
densities double annually until the fifth year wiamnsities
triple or quadruple. Because of its negative hisebrimpact
on the rangelands, grasshopper habits quite ofterflict
with human interests. For instance, grasshoppers ea
pproximately one-half of their body weight in gneferage
er day.
The region of interest is the suitable plains ofoCado (cf.
gure 1). Very few samples were taken in the neddl
longitudes because that area corresponds to the&yRoc
Mountains of Colorado. Generally, there was ovenang
throughout the eastern plains (a region limited HFoyrt
. . . . Collins, Boulder, Cripple Creek, Florence, San Luis
Clark and Hoskm_g_ [1986] see spatial analysis atiaip Trinidad, Springfield, Cheyenne Wells, Wray andrlgtg)
modeling of a decision support such as GADS (G@Dd_aénd the western area of Craig, Dinosaur, Grand tifumc

Analysis and Display System) for solid waste spati - :
planning. In conjunction with the network and spbtiaDelta’ Glenwood SmeS'and Steamboat Sprﬁmgs.»

analysis of GIS modules, the Decision Support Syste
Location Plannét analyzes market saturation, retail facilities
accessibility, population mobility and demand-syppl
prediction based on demographic and socio-economic
attributes, warehouse locations, distance or traueke
between sites and expenditure flows between denaadd
supply chains [Arentzet al., 1998]. Once again, according
to Openshaw [1998], an emphasis of SDSS is a cienven
distraction to hide a lack of the relevant GIS teabgy.

That is, if GIS results becomes a major input playe
required for some type of information decision nratten
the GIS might be said to be acting directly as &SDIf GIS
focus on specific problems with the lack intere$tGiS
features outside that domain, GIS cannot be redaadea
SDSS. Under both visions, SAKWebelongs to the second
one.

In previous papers (see references), the four megisons
to develop SAKWeB project was analyzed: (1) Geo- .
statistical innovations, (2) E-Learning issues, @@yor - NEW MEXIGO  ©3001, Encyelopmdin B e e
knowledge among stochastic GIS issues, (4) Chaleng Figure 1 - Topographic (left) and city map (right)Colorado.
build an alternative framework to the traditionaéog
modules, geo-statistical and geo-independent stétwech The capability to retrieve data from MS-Exteinto
as Geostatistical Analyst of ESRIGSLib” or SAS-GIS.  sakwel® can be achieved by the Insert/Name/Define
Facing technologies (ASPPHF, WebChatt, Flasf, Java option although plain files can be used, as well A
Applets’ and JavaScriff) and user evaluation, both issuesrocessing records must respect the following patte
were undertaken, too. Thus, this essay presente stwhal Sample ID, Coordinate_x, Coordinate_y and Sampleeva
functionality and interfaces using an ancient agtite \vith the First Order Trend Surface with Join Count
problem of Colorado, USA: Grasshoppers infestati®o. Residualoption, this general linear trend model is shomn i
highlight some SAKWeb features become a main concerry 3p perspective embracing nine statisticg: b and b
of this paper. The last two sections summarize réutuparameters of the linear polynomial regressionaljot
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regression and residual variances, adjusteddv R and F

test (cf. figure 2). TheDescriptive Measures and Nearest :
Neighbourhood Analysigresents the sample histogram anc: =

the cumulative one. A series of univariate desisépt
measures are also displayed such as standard adrtbe
average, variance, coefficient of variation, skesgne
estimated global mean, standard deviation of distan
region density and expected mean nearest distaorca f
random arrangement.

b= 0.1000
b1=0.0056 iy g 4tk
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b= -0.0022 " 1
Total variance=74%.5497 (di=115) oat o

Eegression variance=124.7737 (df=1)
Residual variance=525.0760({df=114)
Adjusted R2=01518
E2=0.1664
F=114778 (4f=2,113)
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Figure 2 - Linear polynomial trend model (left topymulative
histogram (right up), box-and-whisker plot (righidatie), 2D data
posting (left down) and bivariate scatterplot (tigbwn) of
SAKWeb®.
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Figure 3 — Spatial autocorrelation correlogram aagogram for
the grasshopper 1997 dataset.

SAKWeB Moran | Analysisoption depicts the Moran |
correlogram for several distances and determines th
distance lags for the two highest statistics of &fot (cf.
figure 3). Actually, this correlogram indicates tthlaere is a
smaller spatial pattern of density then previousrye
[Negreiros, 2004].

At the heart of geostatistics, the variogram intisshow
different the values are as distance increases speaific
direction. Three major parameters describe this {49 the
range or lag distance at which all successive galae
independent of each other, (2) the sill, the vadogvalue
corresponding to the range (a length measure of
heterogeneity correlation), and (3) the nuggetetffehe
gradual change near the origin indicating strongtiap
continuity, while a sudden decrease in the variogpmints
out a scale variability situation. To fulfill thigoal, the
Variogram Setuprequires six parameters (lag distance,
tolerance lag, number of lags, horizontal bandwidth
principal axis angle and tolerance angle) to eggthe
experimental variograms.

User interactivity was not forgotten, either. Withe
mouse control, for instance, th@cal Interactive Statistics
holds the capability to select a continuous subgebints to
compute local statistics (i.e. average, standardatien,
coefficient of variation and kurtosis), which helpisecking

the

According to the box-whisker plot, a highly skewmeslocal heteroskedasticity within the dataset.

value was founded, a situation followed by manyursdt
phenomena. According to Skinner [1999], the lovekstsity

of grasshoppers when compared with the previougasy
are closely related with the precipitation of 13#¥ice moist
conditions increase mortality rates. Likewise, thastern
plains of Colorado reveal higher densities becanfséhe

drier climate which creates more favorable condgifor the
grasshopper population.

dress | @] http: fgarrott/contentilocal_statistics1.asp

SAKWeb Local Interactive Statistics

bset of poi

to obtain

ouse, select a contim some deseriptive statistics.

Figure 4 — The local interactive statistics optidrBAKWel.



Forgetting the geostatistical view, the state ofo€mlo the positive outlier average equals 11.12 grassérspper
can be described as one with small spatial pat@ndsbig m?.
concerns for local land owners. Several negativepasitive The Global and Local Region Confidence Intenggdtion
local spots in a scatter arrangement can be founthe estimates the minimum and maximum plume based en th
Moran location scatterplot, leading to a experirabntrescaled OK variance for a particular confidenaelleThis
variogram structure with a short range. Furthermdhe option also determines the largest and the smakegbns,
central-east region of Wray, Limon and Cheyenne I8Velfor the same confidence level, on the basis of riqodar
presents some grasshopper infestation fluctuatishieh cutoff limit, although the smoothing effect of King
hold a negative impact on the accuracy of the #séimates. estimates can be inadequate for high or low thidsho
According to Isaaks and Srivastava [1989], themmsitional choices. On the basis of the Normal error distidsytsill
regions are more disposed to misclassification #or variogram rescale and OK variance, SAK\Waimulates the
particular cutoff limit, with major economic consemces, minimum and maximum plume for three confidencerireaks
than regions classified as exhibiting positive @gative (80%, 90% and 95%) against three OK models (OK with

patterns. two structures and OK with and without CO).
I Quadrant I Quadrant Highest Plume Lowest Plume
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spatial Analysi:

Figure 5 — The SAKWeb©® Moran location scatterpéolipcal

exploratory spatial data analysis tool where eaghtpepresents §AKWeb 30-Z0 Profile of OK

samples locations. Defaull OK Variance | [Bubmit)
Detfault OK Variance
OK Wyith No C0 Variance
. . OKWith Two Structures Wariance
However, its low global mean makes this year thestmo DefeuttO__
tranquil one for farmers and local state fundingfdct, the

positive outliers in quadrant IV (cf. figure 5) dmaver than
in the previous years with a range of [2.9, 7.6] anglobal
average of 4.19 grasshoppers per @ompared with the
1994 dataset, for instance, the range equals 32.4] while
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Figure 7 — Notice that the black line in the lefiaige is not drawn
by SAKWelF.

3 The E-Learning Perspective
E-Learning does not pretend to replace traditioeathing
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Figure 8 — The present overall main menu of SAK#/eb

4 Grasshoppers Final Thoughts

Parallel to previous years, the central and eagbmeof the
Burlington and Cheyenne Wells districts registeégh lhevels
of grasshopper infestation. In addition, the wédé ©f the

methods but it constitutes a good complimentary. on®ocky Mountains in Colorado and the northern andgtwe
According to Painhet al.[2002], the major features for this gistricts of Stering, Yuma, Fort Morgan, WigginsdaRort

alternative are: (1) It targets an audience that teaching
cannot reach, particularly for long-life learninghase
students may have a full time job or lived far aweym
urban centers; (2) Global cost reduction (both esttsl and
universities); (3) Teachers are forced to structtheir
scientific knowledge regarding their subjects; 8tudents

Collins do not suffer from any grasshopper. Iths told
wind of the permanent Aspen ice that is respondiblghis
pattern? Is there any other local pocket to bertatteugh it

is not shown by this sampling design? What are the

disparities in the physical and biotic factors fe teastern
and western region that may influence the grasstwgp

can learn anytime anywhere at its own rithym; (Sjythreaks in the east? Does it rain more or isaitwer in the

Implementing the technological structure that sufspd-
Learning platform is a scalable solution (it is aj@ possible
to increase the number of servers that supporcthese);
(6) People without minimum technologies competerares
excluded; (7) Teachers need to have the right ctenpe
and skills to reflect a strong motivation regardstgdents
because there is a shorter interaction between both
Unquestionably, E-Learning enables the possibitity
reviewing traditional teaching methods and expegenew
learning approaches. Knowledge diffusion is faaiétd and,
thus, the use of Web applications such as SAKWedn
fulfil this need for any Bachelor or Master GIS desgy for
instance. Expected to be available in 2009, myGio©drg
personifies this belief. Simple, universal and @ador
Kriging, Cokriging, sequential and indicator sintida,
morphological geostatistics and costs analysidready on
the way. Its future use by geostaticiens might ttus
another major goal of this Web application. Theipri@ary
analysis of the survey presented in Negreiros [ROfwt
instance, announces a strong confidence for thisrriat
solution. At last, it is an encouraging aspect fhet that
students and colleagues from ISEGI-UNL, Portugald a
Universidad de Almeria, Spain, are both interestad

eastern region than in the west? Should more sanime
taken in the eastern districts to confirm the peremh low

densities of grasshoppers? In terms of soil atefbguch as
salinity, clay content or organic matter, how doegposition

differ? Since there are an enormous variety ofgragpers,
do these results reflect all of them? Comparingelevof

grasshopper infestations with those in other coemtris

there any spatial characteristic to be revealedd C&

spatial user extrapolate the grasshopper infestdgizels in

adjacent states for this and the following yeassthére any
preferred route for grasshopper plagues? Doesithetidn

of the prevailing wind correspond to those routesthere

any long-term cycle of grasshopper infestations taanot
be captured by the present dataset?

According to the University of Wyoming [2002], majo
epidemics occurred in 1936-38, 1957-58 and 198082,
approximately 22 year intervals. Smaller epidensicsurred
midway between major outbreaks. This is simply a
confirmation that major droughts in the western tehi
States tend to occur at 22 year intervals, followgdninor
ones at ll-year intervals. Certainly, the addedievadf
Geography is to discuss spatial autocorrelation spatial
interpolation processes to find space rules foem#tience

problems resolution.
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