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S-PLUS

e Spatial
— W.N.Venables and B.D.Ripley(1999) 14

o S+SpatialStats

e Environmental Stats for S-PLUS









Area Mesh Statistics

One of the small area statistics

The whole area of Japan 1s divided into small
square area like a mesh

Based on latitudinal and longitudinal line.
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The Advantages of Area Mesh

Statistics

The same size
and shape of
partition

The location and
partition is fixed

Partitioned by
the longitude and
latitude squarely

o

Measure and compare
inter-Area-Mesh
characteristics

Compare 1n time-
series without being
affected by the change
of local districts

Identify the location,
analyze the data
easily



Microsoft Access

ProAtlas2000/2001/2002/
http://www.sinfonica.or.|p/

(1998)



http://www.sinfonica.or.jp/
http://www.sinfonica.or.jp/download/meshnavi/es/mesh02.htm
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SAMAS

Statistical Area Mesh Analysis System



The Features of SAMAS

e Features of statistical analysis
» Predict the geostatistical data
» Calculate Echelon numbers, & etc.

e Features of displaying

> Display the Data (Mosaic Plot) on the
Map (Inherited from software Mesh
Navigator)

» Display the Result of Echelon Analysis
(Echelon numbers of each mesh data)



System Figure of SAMAS

SAMAS
f Delphi | .
I ProAlas
p PQCompo Develop Kit ﬁ

RDConnector

ProAtlas
PostgreSQL I Map

L RDCom
Mesh
Database I
R

Area Mesh Data Table Statistical Calculation Map



Demo of SAMAS

* Kriging the observed
geostatistical data
(Modified SO: data of
Okayama Prefecture in
2003, 52 points) to
mesh data (aim
locations are meshcode
selected from mesh
database )

E g

« Show the mesh data on

the map



' VariogramForm

Initial “Yalues
Models Mumber [
Mode| Sill Range MNugget
]Sphericallj ]4.9411?89I ]D.122EI‘I‘I 0
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showfitplot
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File

Kriging(

'I‘ Mezh Analysis

] Eriging

ErigsingResult l
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?" Mech Analyzsis
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Kriging & Variogram

® Kriging
Z(x)= m+zn:wi(Z(Xi)— m)
X : predict lolcittion, X; :observed data location, w. : weight
Under E{Z(x)-Z(x)} =0
Minimize o2 = Var(Z(x) - Z(x))
® Second-order Stationarity & Covariogram

E{Z(s)}=u
COV{Z(Sl )vZ(Sz )} = C(Sl -3, )

® Intrinsic Stationarity & Variogram
E{Z(s,)-Z(s,)} =0
Var{Z(s,)-Z(s,)} = 2y(s, -s,)

y 1s called semivariogram and often used in geostatistics.

€ Relation between Semivariogram and Covariogram
y(h)=C(0)-c(h) C (0) = Var {Z(s)}



Typical Semivariogram

® Parameter

sill: The supremum of
vV (semivariogram).

range: Minimum distance

. where VY reaches it’s sill.
C sill nugget effect: White noise.

nugget

ffect .
o : ® Spatial
ranse dependence

A .
v
U‘ v

sill/nugget

range



gamma

Estimate from Empirical
Semivariogram

0.6

0.3

0.0

0 500 1000 1500

dist

© Empirical Semivariogram

Theory Semivariogram

nonlinear least squares method (nls)

find @, to minimize

$(0)= (7(h)-r(h:)* ()

where 6 = (6,,6,,0,)’
(6, > 0:sill

6, > 0:range

|0, > 0: nugget

letg =(4.0,.9;)",

0 =¢°, =123
then (1) become

S(¢) = Z(ﬂhk )= r(h;:0(@))°  (2)

N\




nls for Semivariogram
Estimate

S(¢) = Z(?(hk )= 7(h;0(4)))’ (2)

have minimize at ¢ = 42, then

B0 (=123 ()
0p; |p = ¢
By Newton method, the kth approximation of ¢ s :

3, 9°S s L
2igag M=oy (17129 @

p" " =" + Ag )










Web

(L

» SVG Scalable Vector Graphics
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*PostgreSQL
*CQI
*Ruby

k-postgres

« SVG
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— http://face.f7.ems.okayama-
u.ac.]p/~ykameka/cqi-
bin/ruby/db/dbfile/index_02.html



http://face.f7.ems.okayama-u.ac.jp/~ykameka/cgi-bin/ruby/db/dbfile/index_02.html
http://face.f7.ems.okayama-u.ac.jp/~ykameka/cgi-bin/ruby/db/dbfile/index_02.html
http://face.f7.ems.okayama-u.ac.jp/~ykameka/cgi-bin/ruby/db/dbfile/index_02.html
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