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http://homepage.ntu.edu.tw/~r07228005/1082SA/

semi-variogram y(h)

 The variogram is defined as the variance of the difference between field Temperatures in South Africa
. . . . on 15 April, 2009 at 11am
values at two locations (Si, Sj) across realizations of the field.

2y(sy,s;) = Var(Z(s;) — Z(s;)) = E [(Z(Si) - Z(Sj))2]

field has constant mean u(s;) = p(s;)

/ e s; - location (station)
// /S « Z(s;) -value (temperature)

* stationary & isotropic

nl =

Zy(si,sj) = 2y(h) = Var(Z(x + h) — Z(x)) = E[(Z(x + h) — Z(x))?*] = j[Z(x +h) —Z(x)]*dA
S

h=Si—Sj



semi-variogram & covariance function

semi-variogram - y(s;, Sj) = %Var(Z(si) — Z(Sj)) 2y (si,57) = Var(Z(sp) — Z(sp))
= Var(Z(si)) + Var (Z(Sj)) — 2 COV(Z(Si);Z(Sj))
covariance function - C(s;,s;) = Cov(Z(s;), Z(s))

Var(X+Y) =Var(X) + Var(Y) + 2 Cov(X,Y)
= y(si, Sj) = g2 — C(Si» Sj) Var(X — Y) = Var(X) + Var(Y) — 2 Cov(X,Y)

semi-variogram covariance

Partal
Sill

0 Distance 0 Distance
v(si, s5) = sill - C(si, sj)

https://desktop.arcgis.com/en/arcmap/latest/extensions/geostatistical-analyst/semivariogram-and-covariance-functions.htm



https://desktop.arcgis.com/en/arcmap/latest/extensions/geostatistical-analyst/semivariogram-and-covariance-functions.htm

empirical semi-variogram
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R-code ° |si—sj
d=dist(SP@coords)
> d
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z=dist(SP$z)"2
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R-code
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library(gstat)

vgm = variogram(SP$z~1,SP,cutoff=0.9,width=0.1)

x=seq(0, cutoff,width)

v.d=v.z=c()

for(i in 1:(length(x)-1)){
judge = d>x[i] & d<x[i+1]
v.d[i]=mean(d[judge])
v.z[i]=mean(z[judge])/2

}
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plot(vgm)
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variogram model
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variogram model

fit.variogram(vgm, model = vgm(500, "Exp",b30000,5))

vgm(sill, model, range, nugget)
power > vgnO

linear short Tong
1 Nug Nug (nugget)
2 EXp Exp (exponential)
3 Sph sph (spherical)
E 4 Gau Gau (gaussian)
£ 5 EXC Exclass (Exponential class/stable)
g, spherical 6 Mat Mat (Matern)
P a, 7 Ste Mat (Matern, M. Stein's parameterization)
exponential g cir cir (circular)
9 Lin Lin (Tinear)
10 Bes Bes (bessel)
11 Pen Pen (pentaspherical)
12 Per Per (periodic)
13 wav wav (wave)
pure nugget 14 o1 Hol (hole)
15 Log Log (logarithmic)
16 Pow Pow (power)
17  spl spl (spline)
distance 18 Leg Leg (Legendre)
19 Err Err (Measurement error)

20 Int Int (Intercept)



