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Sill: The semivariance value at which the variogram levels off. Also used to refer to
the “amplitude” of a certain component of the semivariogram..

Range: The lag distance at which the semivariogram (or semivariogram
component) reaches the sill value. Presumably, autocorrelation is essentially zero
beyond the range.

Nugget: In theory the semivariogram value at the origin (0 lag) should be zero. If it
is significantly different from zero for lags very close to zero, then this
semivariogram value is referred to as the nugget. The nugget represents variability

at distances smaller than the typical sample spacing, including measurement error.
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SPSS 41391 0 3 40 b 0318 S9! 49

ﬁUnﬁﬂedI [DataSet0)] - PSS Data Editor

m— - - E - e - -

ol

.-F_.'rle". Edt Yiew Data Tranzform  Analyze Graphs  Utlities  Add-ons  Window  Help

[d ERE_SPS

My ]
y g
Open » IE}DQTQ... @ Open Data M
(Open Databaze b E Syrtax... = 1
5 e Lok ir; l.: Cesktop 'l i3] E% HE i
Read Text Dats... 7 oupt..
E ot - Libraries
| & Serit...
o s Cirl-F4 8 Conpuier
. Save Chl-S ﬁ::{SQDS'I Ad47-3FT2-44A7-59C5-5585FEGBI0EE}
Save 3. “! Metvwark
‘ Save & Data L Arcahil Water
1 final texture
l Export to Databasze ..  hes
B Merk File Read Only i Lana
| Rename Dataset... _ il
1 Modis
Display Data File Information » ; Ry
- wark sho L{;Js.}n L_gl.h sala L..ua)b e J.nl..f: ‘93..‘1 A.L‘v).o
% Cache Data... ;
. Stop Proceszor Cirl-Period : .
File name: | Vo | Open
% Switch Server ..
iicti i ; Files of type: '
Predictive Enterprize Repository b 1Es DTS SPSS (*sav) b Easte
B roint preview [ ] Minimize |=pesipes (*3y5)
& Frint... Chip Syatet (“ayd, t ays)
Retr| S_PSS Podab!e (*_.por)
Recently Lsed Data 4 Evcel (* xis, * xisx, *xlam)
b DS I a4
Recently Used Files b
Exit
51

£
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SPSS 1391 ¢ 59 &3 Jbo 5 SHockd

PSS Dyt i —

Add-ons  Window  Help

FH Compute Variable -

i

Target Yariahle:
|Lng very find sand

7).

Tranzform  Analyze  Grapl
@ Compute Yariahle...
x? Count Yalues within Cazes.
XX Recode into Same Variables... J
%Y Recode into Different Variables... L
g 1]
¥y Automatic Recode.., 0
M Vigual Binning... 0
[ optimal Binning... D
1]
Bﬂﬂ Rank Cazes,,, 0
Fﬁﬂ Date anct Time \Wizard.., g
l{‘f Create Time Sories,,, b
[?.E Replace Missing Yalues.., 0
@ Random Number Generatars. .. D
1]
. Run Pending Transtorms b
15 429000 4169000
16 423000 4169000
17 437000 4169000
12 426000 4169000
19 425000 4169000
0 424000 4169000
21 423000 4169000
22 491000 4170000
23 490000 4170000
4170000

24 439000

Type & Label...

veryfndsnd |

23554 | | point
&
19.344 ﬁ X e v
5480 y ;
e
5686 f wiry finsEsand®h [very B zﬂhmm \ J B
9.576 i
11197 B B +(s][e] e sonoenis Ir
' Conversion

13672
6.145 E] B B [] [Z] B Current DateTime L
1 = —c
6952 & = | [unctions and Special Variables:
2792 D B [M * | latuniorm B
4062 f it
004 LG10(numexpr ). Numeric. Returns the base-10 logarthm an(1)
29:38 ¢ ot numexgr, swhich must be numeric and greater than 0. ag(2)
0273 ength r
o003 0 —
5363
19158 nGEmmE
6.110 . Lowver
15.156 I (optional case selection conction) tj:im[‘l) &
13274 , im(2) -
= (o] J[ g ][ covm ][ sen ]

9661

Mumeric: Expression:

| G10(veryfindsand) w
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SPSS 38 Jbo s &395 y19909 g hwo gl s 0 LT (98597 cuwd &

Analyze  Graphs  Ltities  Add-ons  Window  Help

Reports ] % ‘

Descriptive Statistics b | 123 Frequencies...

Taples / Decenden List

Compare Means » S

Gearneral Linsar Mol »

Generalized Linear Models — #

Mixed Models b |[#] P Pits..

Correlate v | [ c-aPuts...

Begression / 13678 FE Frplere: Plots w1

Loglinear b 6.145 Labeyfases

Mewral Networks ] i ol

sasify ] 33700 [
Data Reduction 4 4:552 " ‘ ) Diepenrients tnoether Hisrntam
i) Hnne
Scale b 0942 .
: ; 20886 % |pRecet

Time Series 4 E':EIDB Sproad ve Loval with Lovene Test

Survival } 5363 () Hang
Missing Value Analysis... 19,158 [ percenties Pt e

Multiple Response b 6.110 : N rorstarina Poser Netillos .

15156 | conie || caca || b | Bl wismie Al
Complex Samples ’ ' i) Urdranstorine:d
13274 | ety =100
Guality Cortral b 2531 N — |
’ | orbinuz i[ Carcel ” Hela ]

ROC Curve... 0572

&)
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HE *Output2 [Document2] - SPSS Viewer

File Edit Miew Dala Transform Insert  Formst  Analyze Graphs  UWilfies Add-ons Window  Help
CHAR BE 60 BBl 0 & G955 #(ed + - A@ =55
t LyALASEL L]
0Q
wplore Case Processing Summary
= Title
2 Motes ChEES
[ Active Dataset Valid Missing Total
;ﬁ Case Processing Summary I Percent I Percant I Percent
i Descriptives very fine sand% 64 | 100.0% i 0% 64 | 100.0%
i Tests of Normality
E] very find sand%
) Title Descriptives
i Histogram ¢ . Statistic | Std Errar
'% Stern-and-Leaf Plot very fine sand%  Mean 1.4006E1 | 1.0921382
::H'_l'l Mormal @-Q Plot 95% Confidence Interval  Lower Bound 1.1823E1
Detrended N | G-k Plot for il
rHII Bnexrelzte orma 0 UL medn Upper Bound 1.6188E1
] BORR 5% Trimmed Mean 1.3503E1
Median 1.1785E1
Yariance 76.343
Std. Deviation 8.7374ED
Minimum 273
Maximumm 42.730
Range 42.458
Interquartile Range 13.909
Skewness 892 299
Kurtosis 514 590
I Tests of Hormality I
Kolmogorow-Smirnoy® Shapiro-wWilk
Statistic df Sig. Statistic df Sig.
very fine sand% 148 64 001 927 B4 001

a. Lilliefors Significance Comection
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SPSS O g sl 0818 ousud g & 395 P15 guund

Ver

Insert  Format  Analyze  Graphs  Lilties  Add-ons Window  Help

Rk Q® & Ges &jap + - B0 =258

204 ooto
KL
40020
15
==
= .
@ 0020
=3
o 10+
a
L=
18
Z0 0204
5
100209
o
10.000 20,000 30,000
0020
very find sand%

T
very find sand®%

wery find sand% Stewm—and-Leaf Plot

Freguency 3cem & Leaf
7.00 a 0234444
23.00 a EEEEEEGETT?TTEE292999909
11.00 1 11222333333
&.00 1 569999
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GS+ 4,0 B osls gl

GS+ 1391 p 93 40 b 0010 S1ga1 48

s ol o) i sl g Cnpioles coel ndy Gl gy wiz ay 580 e 5 ol jo b ools Silgl8
Sl a

g oo olatwl Import fill ... a5 5l b osls 89,9 slp =) ¥

gd oo ol | b ool (639,9 b g £ File name cood o -Y v

La ools sasilss sl Rebuild 438 5l 06d (oo 0,ly (Swd O j90 40 b 03l a5 Syew o0 -Y v

ool (& La oolo BAs> Lo 5l o,bgn Ol pesd &g j0 0,5 do g8 Wb adl gl colatul

Dol By 138l o5 4y oals Jleel &l o U 5 S colawl Rebuild a5

(i UTM (50 ol 518 sl 51391 0 3 ot 4 53359 b 0010 &5 39 63 diand))
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GS+ 4,0 B osls gl

E G5+ Geostatistics for the Er
File Edit Data Autocorrelation Interpolate Map Window Help

NZES 2R @Mz wEE N e E s

'
Data Worksheet [=] ][ 23
Base Input File ‘ Import file.. Print Rebuild Exit
Copy
Data Tite /D r
i
Y Select File =™
Data Records
1 [ 2 [ 3 [ 4 [ s V_|- Desktop ¥ |4 ||| Search Desktop I 16 7 [ o [ 1w [ -
#oor ey i 1 Organize » MNew folder j:: *, EI] @ | 7
Mame: —
Raot | — B A 1B ¢ [
=N 3 . Favorites oint X Y =
Z ] B ‘
. i B Desktop ' } Computer P L
3 i # | System Folder 2 1 488000 | 4166000 | F
4 b % Downloads : 3| 2 | 430000 | 4167000 .
5 = Librari W
- 4 _[3 Libraries f Nebwoik 4 3 488000 4167000 -
2 1 = Recent Places | System Folder : 1 AB1000 | d1ai00 1
8: 3 L 6 b] 436000 | 4167000 1
g i - Libraries ; waork shop E ? ? :SEODO ::z;ﬁ L
0 ) | | File folder . o .
T ] B AEck: ! s | 8 450000 4163000 3
12 1 o Music Data 10 9 483000 4168000 -
13 3 Pictures Microsoft Excel 97-2003 V| | 11| 10 487000 | 4168000 L
14 | B Videos 325KB - -
15: ! = (B 1 b =
16 4 L
17 A File name: Data -
18 A a
19 A s
20: 4 :
2: T cess Database Files ("mdb)
22 | dBase Files (*.dbf)
2 FoxPro Files (*.dbf)
24 Paradox Files (*.db)
2 HTML Tables (*.htm, *.html)
26: Allfiles (%)
Import data from external file

Ay
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GS+ 30 ygw 3 ylgis g wladuuo (ot

G5 18 s

= |y Name L laic g 00,5 o SIS ,Leo ] (69, 5w 2 Gleie s S ) v
[ Field (Column) Assignment | (ygmw 3 <ladumo (ot

G55 0 ,Le : Active Column v/

b oold aaseiv yuss - Assign Column as

< Lasl slael slass : Column Format

9% 31381 p 5 A Z1 (43,5 815 il was 72 b &) 3590 (ygiw S S 19211y ) 15 o5 gy udlodty AF (990 30

il (o0 Sizu 5 05 9§12 (81 YU (Fd b (ST ol )b Glod 72 (g (1 45 g (o0

A
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GS+ 30 ygw 3 g g Dladuuw (ot

Y G5+ Geostatistics for the Environmental Sciences (Data.par)

Fil= Edit Data Awutocorrelation Interpolate Map Window Help

D= = & B2 B = w B EE L R o
Drata Worksheet
Base Input File
Chalsers\kKamahDesktopiData. xi=
Data Title ¥ Description
Data Records ‘
[ 1 | z 3 | g | | 10| 11 |
e - 7
MHame S ' werny fing sand? a 5 1_
Fec 1 %8O 4280000041 5500000 23,55 e lﬁ
z 200 AES000.00| 4167000.00 19.94 e
E: 300 455000.00) 4167000.00 545 Apphy Mow oK
4 4.00  487000.00] 4167000.00 5.69 cowmn | 2| [§
5 500 486000.00) 4167000.00 9,55 : :
E: E.00 48500000 4168700000 11.20 Assign column as -
7 7.00 484000.00) 4167000.00 13.68 [~ sample ID
5 £.00 433000.00 4182000.00 E.15 [® X Coordinate [ Z (Primary “ariate}
3. 9.00 483000.00) 41&8000.00 4.00 ) o
10: 10.00 487000.00 4153000.00 5.95 [ Coordinate [ Z2 (Covariate)
11: 11.00 425000.00 41523000.00 23.79
1z 12.00 459500000 4162000.00 4.06 Column Format
13 1300 45400000 4163000.00 9.94 S S
14 14.00 45300000 4165000.00 3.89 places = wwidth [ =l
15: 15.00 45300000 4153000.00 0.27
16 16.00 48300000 4153000.00 3.00 “
17 17.00 487000.00 41§3000.00 5.36
15 15.00 485000.00 4153000.00 19.16
19 19.00 485000.00 4153000.00 611
20 20.00 42400000 4159000.00 15.16
21. 21.00 459300000 4169000.00 12,27
2z 2200 49100000 4170000.00 22 53
23 Z3.00 49000000 4170000.00 957
z4 Z4.00 45300000 4170000.00 9.66
Z5: Z5.00 45300000 41 70000.00 19.74
26 Z6.00 48500000 4170000.00 23.81

Egggr_‘?r change data waluss or click top row to change column assignments

)}
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038 o (Sroly il Jloy JooS £95 Ceond cpl oYV

3 S5l sl Jloy Syp0 53 s NONE 4y 51 (S al> po Sl 4 S5l g ¥ Y
D oo oolaiwl wilys o Weighted L Standard sle i,

2,5 dalin |y oas Jloy g Lol bloges oy (oo oo cpl o -F v

Aot 1z b ) sus (40 5 ABLON b il il 992 g (Ao S1ust b dus 1 0818 (g &F (G900 30 v
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gz ol (Yl g Slgl S @i 9 (SaudS (g e 5 Bl (1SSl ol a5

Ll 5l 6,5 ojlasl polie g igd (ygel 1) calisee slo a5 Wb cedl> o g s
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GS+ 193109 58 Gilw Jboy CHous

Y G5+ Geostatistics for the Environmental Sciences (Data.par)

File Edit Data Autocorrelation Interpolate Map Window Help

D&M e = B =l s BEME 7.
L Crota Ty
Data Worksheet -
XY Coordinates Z | Exit
Base Input File '
C\Users\KamahDesktop\Data. xIs — Transformation 1 r
{~ Mo Transformation
Data Title / Description " Scale to 01 Offset” IBackTransfurmatinn
{* Log-Normal Transform ‘@ o ‘B ;
0 None Weighted
{” Square-Root Transform %
Data Records
1 | 5 | 2 | 1 — Summary Statistics
Untrans formed Transformed BackTransformed
#-Coar ' -Coar 35 mean 14.0061 2.407 11.0996
: std deviation 87373 0.792 1.3682
‘_l sample variance 76.3408 0.8270 1.8719
. - — — minmum value 0.270 -1.3
u b b b - h maximum value 42730 2 B
W 3‘ 55 °) ' 4 GS) o Mb‘ n (n missing or excluded) 64 (0) 64 (0)
p— frequency distribution
5: 500 486000.00 4167000.00 9.58 . .‘.
E: .00 485000.00 4167000.00 11.20 :k:‘”ﬂm (=e) 0.87 (0.30) 162 (0.30)
7 7.00)  484000.00 416700000 13.68 Lz 0.38 (0.59) 5.81 (0.59)
8 8.00 489000.00 4168000.00 6.15 Fi h Y
3 900 483000.00 4163000.00 4.00 - F i LY
10: 10.00] 487000007 415000.00 £.95 Frequency Distribution '?HFH?'
11 11.00  486000.00| 4168000.00 23.79 ==
12: 12.00 485000.00| 4168000.00 4.0 N S
13 1300 484000.00| 4168000.00 9.94
14; 1400 483000.00| 4168000.00 29.89
15: 1600 48300000 41£3000.00 0.27 il !
16: 1600 4B8000.00) 4 ES000.00 5.00 £ 8 E
17 17.00  487000.00| 4163000.00 5.36 3 6 =
18 1800 436000.00] 4163000.00 1916 {Ean £
19; 19.00 485000.00| 4163000.00 6.1 :
20; 20.00]  484000.00| 4163000.00 1816 0.270 10.885 21.500 32.115 42.730 131 004 122 249 375
21; 21.00 483000.00] 4163000.00 13.27
27 2200 491000.00 4170000.00 2253 pEie S ilvesy-le samds)
23; 23.00 490000.00| 4170000.00 957
24; 2400 489000.00| 4170000.00 9.66
25 25000 4828000.00) 4170000.00 19.74 List values Edit graph Print graph List values Print graph
26; 2600 486000.00| 4170000.00 23.81 — "

|
L 0015 (g 4O (B0 SUs 392 g I>

—
o

Backtransformation method for interpolated values

7Y
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¥ GS+ Geostatistics for the Environmental Sciences (Data.par)

File Edit [Data Autocorrelation Interpolate Map Window Help

Do s m: wols wel- 7
Data Worksheet Quantiles Posting
Base Input File
Chlsers\WamahDesktop' =
[ oo roming E==|Eon
S l. .
ampling point Edit Grapn |
4177000 .00 + iPrint Graphi
Exit
o
Levels
. o= = Mumber [ 4 %
[ 4174250.00 T Type
E = o= o f {* Quantiles
H " Intervals
Fay Fa + + m] ] o (m} {” Custom
D Define....
Y e s o + iy iy Fy =] 1]
>.‘ Cuartiles .
T1500.00 1 o 7320 Mouse | ocation
"C £ ] L= L= o T =] = 12.180 Record:
(| + < 21.400 X
Fay 42.730 .
< ] ot m] iy = =] =] iy B e s
A 7
o '
+ + m] + m] < ] \
4168750.00 T
Fay < m} Fan m} jm] O
\ = = [m} o -
4185000.00 s

pivy
432000.00 485 o0 428000.00 451000.00
X

9 (50 (e Ao dlal (3T 3 a5 990 gmdin W0 g 510 ) Aiged Alal b Curdgo 419905 (1 4

7Y
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(Semivariogram) el y5 ¢ y1g (ow b lod gui pad v

Lol Lad o v bl S0 lg oo (bl o o o0ls S0 Judows g aujos > o ol Jo

sy S50 |y 0al (605 o3lail o sols  Kwod g5 o 5 JUT ol 5l oolawl b .ogls o

o2 Ao S0y blas as cal pl 5,8 Ol S jo 0l 1,8 Lo g 4o

1wl o 5 BB GSH 158l 0 5 o gy 90 31 aS o polie polde lylo

",I"' G5+ Geostatistics for the Envircnmental Sciences (Data.par)

File Edit Data | Autocorrelationl] Interpolate Map Window Help

===

| Semivariance Analysis lf_é' Primary VWariate (Z)

[£z Cowvariate (Z2)

F‘!ﬂ—. HKoran’s | Anahysis
lF Fractal Analysis

Data Work:

] Lo s o o 5 S g

I£% Cross Semivariance (Z x 23

Base Input Fi |53 pmadogram Analysis
Cusersye L8 Madog o \ J

N EH& & B@ms w E R = e 1 [ b k| R
Data Worksheet Semivariance Analysis
] T T - T = T - T - T —_

7Y
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GS+ 391 p 3 30 ob yostl s WIGT g 1 it

K 2 ey K 0| omeqy o0 ooy |

q L
b o o [ [ |2

1.15
VTHD_DHD

friance

(M)
O

¥ G5+ Geostatistics for the Envirol r—
File Edit Data Autocorrelation Interpolate Map Window Help GL
[ VI | e | i . . oo r h N ? = .c
o o £3 — * -0 \'
‘ﬁoé“w”b)‘w‘s lbﬁb‘“b)éﬁl 72
-6
Base Input File 4 t > 2
ChUsers\KamalDesktoptData. xls q‘
t
Data Title / _ e
— P \D
. .
. ; - Cal
Active Lag Distan 2044 27 % Anisotropic Axis . i r‘
Data Recordl 4o i
Lag Class Distance Interval Principal Axis (d ” )° M % Variog 5 g
[¥ Show mode
i i i 1000.00 5
@ur;rm cini | % Offzet tolerance (degrees)] | 22.20° % [® Show sanfple variance \:;
- {" Nongniform intervals — Define... Offsets: 0.00; 45.00; 50.0p; 135.00 @ Scale to sdmple variance l&\
Rec 1: . =
Isotropic Variogram
c

S8 5 dgod Jolgd

L=}
E;
m
=

| (0t 30 it 108 0 593) 1/ + (4l 8,50 aiiin 105 05, 3)

13 Separation Distance

14

1 g lsotropic Variogram  Expand.. | Model..
17 Tr 00 38700000 FTE9000. 00 536

X
) o

.

| o0 2

70
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Arc map 1381 5 38 (5,18 p Aiged Elr (3 55 5 39 (39 59T Cuwd &

File Edit View Bookmarks Insert Selection G

Jedsem s 00 oo AreGIS 31 p P 59 o1 3 Bged Eb 5 53 08 59T Cowd &

Parcel Editor = | [ ] °f, )
S R e . « | Flow= = | Analysis~ - -+ |Find Common Ancestors - | Geostatistical Analyst~ @y @ _ ' HawthsTools 17 0 QA A 5
@l | Table Of Contents 2 X | Measure @ B d :
= T = |
g 3EH8S8H Ba+]s - [x~ £ g
@ 8_ g % Line measurement{PIan‘ar) Eg :
o Segment: 12,102651 Kilometers
Marz g I
0 2 EhZ Length: 12102661 Kilometers @ =
= o rel &
yi [ @ Sheetl§ Events |@ f
b |5
(¥} o =
RE ez
L ]

[saumeay aeais G|

-
m

arz: Vertex

X =
|

I (Ao 5 590 dilaio Ela (99 55 3 ) 1/Y + (adllno 8 590 dilaio Sl (9 o5y ) V/F I “0 -BIUA-D- 2. -

44
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¥ G5+ Geostatistics for the

File Edit Data Autocorrelation Interpolate Map Window Help

Darda & 28R WwE Lk k£ L

Data Worksheet

Base Input File

Chlsers\KamalDesktoptData xls

Data Title / Def’ ! L oS 1o ) LSS‘..)S‘ J“ U‘;}'f

Semivanance Analysis
; : . : : : . . alculate | Exit
Active Lag Distance 2044 27 % Anisotropic Axis Orientation L
Data Records| Wi Opti
Lag Class Distance Interval i ; 0= % iy Cpio::
[* Show model
{+ Uniform interval 10 R . A o
h “’Oﬂ Uﬂb)" uﬂw Show sample variance
i Meonuniform intervals = Defin® — T —— Scale to =ample variance
Mame: : |
Hec 1: _ :
2 |sotropic Variogram 0 degress 45 degress
a
4 B 115,
= B nobBpo o
i & (nd}
B w 0877 O
i = T
a: 3 oz
g 8 1
2 & 025+
oo
* E 0.00 + + + ! t ' : |
12 000 234787 465574 TO4ZE1  SI5148
13 Separation Distance
14 |
:|I§ lzotropic Varbgrm Model... Anisotropic Variogra Model... '

17: LG ryLUU ATEEULI T s /

| 5l 515 25 e s e

44 éﬁw@ﬂswxﬁné&w\
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Y GS= Geostatistics for the Envi Sciences (Data.par

File Edit Data Autocorrelation Interpolate Map Window Help

D He &+ 2R EZ WwEkE k= |2 .
Data Worksheet
Base Input File
Chlsers\KamalDesktoptData xls
etz Title ] e Semivanance Analysis @]—
A ctive | a0 Nistance ey [ Anizotropic Axis Oriegtation Sifrend B
e & . . — . ) s - I - - = - LS & -
| L 0310 4 4Bl w3 32 (2058 1559 )19 () 3 B g Lod gk ol S Jiho E18! S T 309 9 Ol uilod |
— . e w i
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Inverse Distance Weighting (IDW) is a quick deterministic interpolator that is exact. There are very few decisions to make regarding

model parameters, It can be a good way to take a first look at an interpolated surface, However, there is no assessment of prediction

errors, and IDW can produce "bulls eyes”™ around data locations. There are no assumptions required of the data.
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i Global Polynomial Interpolation

Global Polynomial {GPI) is & quick deterministic interpolator that is smooth (inexact). There are very few dedsions to make regarding
model parameters. It is best used for surfaces that change slowly and gradually. However, there is no assessment of prediction errors
|| and it may be too smooth. Locations at the edge of the data can have a large effect on the surface. There are no assumptions required
of the data.
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Radial Basis Functions (REF) are moderately quick deterministic interpolators that are exact. They are much more flexible than IDW, but
there are more parameter dedsions. There is no assessment of prediction errors. The method provides prediction surfaces that are
comparable to the exact form of kriging. Radial Basis Functions do not allow you to investigate the autocorrelation of the data, making it
less flexible and more automatic than kriging. Radial Basis Functions make no assumptions about the data.
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