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Table 1 Topographic features considered in the study

Number Symbol

Type Description Modality

b~ [ X, Y] Spatial coor- Location of the sample®
dinates
3 [Z] Altitude Altitude of the sample“
4—6 [DoG] Difference of Substraction of two smoothed Small / Medium / Large
Gaussians  DEMs, describes convexity of
terrain
—D [Slope] Slope Norm of terrain gradient, de- Small / Medium / Large

scribe slopes of terrain

10—13 [DD]

Directional highlight natural topographical NorthSouth, EastWest
derivatives  obstacles that break wind at Small and Medium
scales

“ Monitoring station or pixel extracted by DEM.

Uil

UNIL | Université de Lausanne

$<






X2

I

UNIL | Université de Lausanne

X1

X2



28'424

7'383 vl

12'562
4'354

-1.17

KMeans SMALLIOL EILDOG_H MEDITH 3 SMALL DI
£ _MMERT MEDIEDO GMALT, EL EIG_ILOFP 1

1
=
N

UNIL | Université de Lausanne O 1 , 1 - A B7 C$8(DE

-5.27 K
EIG_DIE_

$

E




CH_GRIDNOXY-B5K_CSV.C5Y: § GROUFPS, METHOD = EM,

2'aa4

4'a44

13968

19283

12'010

UNIL | Université de Lausanne

5 EM classes

Ty
f
+
i
=
o)

1.59e+05

de+0d

o

5. 3e+05

((




@2




NIL | Université de Lausanne




DD <!
H#+ H&EBHYE 3(&&%4

Suppose we are given a set of input-output data

D (1), @)y} ={ (%) £ 1 £ M)

If the underlying relationship is of the form

y=m(X, %,...%)+ 1
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where p(X,y) Is a joint input-output distribution function
and Is estimated using kernel density estimator



(A)GRNN

(see nonparametric statistics, Nadaraya-Watson estimator).
N — number of data; m — number of features

IMAGE LAYER INTAGRATION
LAYER

INPUT OUTPUT
X %l
i=1 2‘S‘iz

GRNN estimate at a node e = 2l

D, from samples £ 25 :
=1 i

(Presented this way by Specht in 1991)
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Simulated data. Large scale structure. Training set
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Cross-Validation, Common Sigma
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Cross-Validation, Common Sigma
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+ KG:.L :

Sigma values (metres)

Model Cross-Validation
error X y Z Zshuffled
3D 419 7011 7601 192
4D (3D+Noise) 420 6949 7474 191 4135
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HiddenLayel
weights w, weights b,

*?18*
InputLayer
OutputLayel
biases b
\ 0

N
bg(x;w, +h)=y "F 1,..N

j01



0
HO =y, whereH;, =g %w,; +Dh ) is the output matrix of aben layel

Sigmoid function
1

I DX = L expE xt b))

Gaussian function:

g(w,b,x) = exp¢ bjx- w|")

Fourier function
g(w, b,Xx) = sinfwx + b)
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Training error: 0.013
Testing error: 0.017

Variography of Ni.
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