Tutorial Session — Three dimensional Semi-variograms

Software Tutorial Session — Three dimensional Semi-variograms

The example session with PG2000 which is described below is intended as an example run to
familiarise the user with the package. This documented example illustrates one possible set of
analyses which may be carried out on data which has been collected from a three dimensional
space. This tutorial takes you through the following sequence of analyses:

» Reading in a data file
» Calculating and interpreting a semi-variogram for 3D data

There are many other facilities within the package, which are given as alternative options on

the menus. To start the tutorial, choose PG2000 from your Start menu. See Tutorial One for
starting up and specifying your ghost file output.

Reading in a data file

[ Practical Geostatistics 2000 -- the CD — Demao software

[Readinafile] Dsts manipulstion  Statistics  Semi-vanograms  Kriging  Service routines  About  Exit
Sample data * Geostokos text data file
Calculated semi-vanograms GECQ-EAS type text file
e g WOLFCAMP.DAT
Eaintlne: Ceoalmine.dat
Gasa.dat
BemnrmeBarm dat

As you can see from the above I have elected to read in a set of sample data by clicking on

Sample data

the MEEEIENER option and selecting from the menu which appears.

PG2000 will remember the last five data files accessed and include these in your options.
Three input file types can be read in. I will read in a standard Geostokos data file.

The layout of such files is described in detail in the main PG2000 documentation. The
routine which reads in the data shows the first 10 lines of your data file so that you can check
it is going in OK. The routine also checks whether we actually had the correct number of
samples on the file and informs you if there is any discrepancy.

Even if you select a file from the list of previously analysed data files, PG2000 will ask you
to confirm your choice. This is actually a quick way of getting back to your working
directory, since you can change your choice at this point. Be warned, though, that if you
change which file you want to read it must be the same type of file — that is, if you are
reading a standard Geostokos data file, you cannot change your mind at this point and read in
a CSV type file.

For this illustration, I have selected copper.dat for my input data file. This is a set of 442
borehole samples drilled into an unspecified mine dump in Eastern Europe. Copper grade
measurements are made on each sample and the length of each core section is recorded. All
co-ordinates are in metres.

As your data is read in, it is stored on a working binary file. A progress bar will indicate how
far the process has gone. When data input is complete, your Window should look like this:
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Reading in a data

|D ata file input hagz been completed. Chooze a menu option above to continue

Title far data sst: IEHampIe data for 3 dimenszional eztimation

MNumber of zamples: 442 Mumber of meazurements: |—5
Sample ident. | zonedarea code | = co-ordinate Y co-ordinate £ co-ordinate [| AreaCo..| Mumber of zamples 1=
BHLM 1 220 B25 122 1 125
BHLM 1 220 B25 117 3 1
BHLM 1 220 B25 112 ] IE
BHLM 1 220 B25 107
BHLO 1 220 B25 102
BHLM 1 220 E25 a7
BHLM 1 220 E25 52
BHLM 1 220 E25 a7
BHLM 1 220 E25 82
BHLOZ 1 270 E25 122
q | 3 K

Note that this data set also includes ‘geology’ or ‘zone’ coding. A column on the data file
includes an integer code which was of some meaning to the original logger. Perhaps a
lithology or a dating code (since this is a dump). This enables you to select data by code for
each analysis and has the effect of ‘separating’ samples in analyses such as semi-variogram
calculation.

NOTE: for this data you will need to switch into 3 dimensions. Use the service menu to do
this before continuing.
Semi-variogram calculation

When the data has been read in, you will see that the “greyed out” options on the main menu
bar will be activated. We use the menu bar to select an option, say:

EH Practical Geastatistics 2000 — the CO -- Demo software

Rezd in & file  Dats mznipulation  Statistics | Semi-variograms | Kriging  Serviceroutines  About  Bait
Calculate semi-vanograms
Calculste indicator semi-vanograms

Fit a polynomial trend surface
The screen will prompt you to choose the four variables for the analysis — X, Y and Z co-
ordinates and the measurement which is to be analysed.
The routine, needs to have information on the position of the samples and on the value at

each sample location. This particular data file only contains three variables. However, at this
stage, PG2000 does not know which of these variables is which.
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You will see two dialog boxes. The one in the top left hand corner lists the variables available
for analysis in your data file and the bottom right box shows the variables already chosen (at

this point, none!).

Exarple data for 3 dimendicnal sstmadion

[} Practical Gecstatiznics 2000 - the L — Deme safrware B0 e e S b =i
R s T = 3 —
Mo mieray selectony curmently svslable |
Chawsing yiciakles |
Plazie indicate which wansbls ix "I
PT&EEE:’]‘:.}TMQL-

Crange ol selection ] |
iSRS |
= cocideets -

i ol e I
2 co-cidnsts I
Girade (500 r
L of come ]
(Carat Wiy venebie
e i vtk wanialins checine, |
. bmanivesl] co-cidinets
Sendka i, ¥ |ridvieouh] co it | —i
Z [estion] coidnete |
Medieamant 1o be ssjaed | Change

o Teaching wafbware and dats set Teaching data sets Coppern,dat

There is a lot of information on the screen. At the bottom of the Window, you see the “status
bar” which shows the name of the current data file and the title read from that file. The
“already chosen” dialog box shows you that you are expected to select variables to be the “X
(east/west) co-ordinate”, “Y (north/south) co-ordinate” and “Measurement to be analysed”

for your semi-variogram.

The upper left dialog box lists the variable names as they appeared in the data file and is
prompting you to choose the variable which will be the “X co-ordinate” on the graph. For this
example, let us choose X co-ordinate for the X co-ordinate:

Fleasze indicate which wariable iz:

IY [niorthyzouth] co-ordinate

| Change all zelections

name for variable

varnable chosen

x [easzt/west] co-ordinate| | co-ordinate

# co-ordinate

" [northy'south)] co-ordinate

' co-ordinate

Z [elevation] co-ordinate

< co-ordinate

Measurement to be analysed

Change |

[arade [%Cu]

Zonefarea 'coding”

o o o [

Length of core

We may then choose “Y co-ordinate” for the Y co-ordinate:
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Fleaze indicate which wariable iz

IZ [elevation] co-ordinate

| Change all zelections

name for variable

varnable chogzen

# [east/west] co-ordinate

4 co-ordinate

% co-ordinate

" co-ordinate

< co-ordinate

Grade [%Cu]

Length of core

o ) S

" [northy'zouth] co-ordinate

" co-ordinate

£ [elevation] co-ordinate

teazurement to be analyzed

Zonesarea "coding”

e |

Change

Since we are working in three dimensions, we need a third co-ordinate:

Pleaze indicate which wariable iz

IMeasurement to be analyzed

| Change all zelection:

% co-ordinate

' co-ordinate

niame for variable

vanable chozen

¥ [east/west) co-ordinate

¥ co-ordinate

¥ [harthdzouth) co-ardinate

' co-ordinate

Z [elevation] co-ordinate

£ co-ordinate

Measurement to be analyzed

Chanage

< co-ordinate

Zonedarea "coding'

| R R S

Length of core

We must choose the variable to be analysed and state any relevant transformations to be
made. For this data we require no transformation of the variable “Grade (%Cu)”, so click on

Fleaze indicate which vanable iz

IMeasurement to be analyzed

take natural logarithrng ”additive C:onstant I n.ao
| Change all selections I gy . I.:ut.:.ff value I
= co-ordinate | rank. [uniform) transfarm |

W co-ordingte v simnple linear tratisfarm | arigin shift 0o
2 co-ordinate I~

— zoale by 1.0
Grade [Cu) v
=

Length of core

[E. |

Since this data file includes ‘zone’ codes, you will need to specify which codes are to be
included in the analysis and whether the routine should distinguish between them.

You may select any combination of zone codes by clicking in the check boxes.

Once selected, use the check here f routines must ignore code ™ to tell the routine whether or not to

distinguish between samples with different zone codes. The semi-variogram calculation will
not include pairs of samples with different codes unless you check this box.
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name for vanable varnable chozen f:-i'-.ll u:u:u:lings§| Accept zelection |
* [east/west] co-ardinate | [ co-ardinate
' [northdzouth] co-ordinate| [ co-ordinate check her f routines must ignore cade [
£ [elewation] co-ordinate| £ co-ordinate Zonedbrea code Samplez ﬂ
b eazurement to be analyzed| |Grade [ZCu) Change | 1 125 |
Zonedares "coding 3 1 I
g 51 T

For this illustration, we will select all codes by clicking on f | and check the ‘ignore

code’ box:

All codings | | Aocept zelection I

icheck here if routines must ignore cods v

Zonefbrea code Samples ﬂ
1 125 |v
3 1 v
5 6 |v
. A b select DF I . .
Once we click on | e sl I, the dialog will show the

harme for wariable vanable chozen

¥ [east/west] co-ordinate| [+ co-ordinate

¥ [north#zouth] co-ordinate| | co-ordinate

£ [elevation] co-ordinate| [£ co-ordinate

b eazurement to be analyzed| |Grade [ZCu]

Zonedarea "coding” | |lgnaoring the zone coding

This choice of variables is acceptable, so click on to proceed. This may seem
tedious to you at the moment, but (later) try running the program with another set of data with
more variables. Or try a data set where the columns are in a different order. The PG2000
input routine has been written to allow you this flexibility in building your data files.

Now, we may finally proceed to calculating a semi-variogram. For the complete data set,
samples are paired up. The difference between the values of the two samples is calculated and
squared. Plotting each of these points on a graph [ squared difference versus distance [
results in a “variogram cloud”.
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For the semi-variogram interpretation and modelling routines the “differences” are grouped
together into “distance” intervals. That is, all pairs of samples which are more or less the
same distance apart are grouped together and the differences averaged. To do this, you must
choose a distance interval and a number of groups. The maximum distance considered will be
the product of these two values.

— Options

Cancel

Specify several particular directions | LI

T ake all pozsible pairz ignaring direc:tin:nnl

Az calculation proceeds, vou will zee a variogram
cloud. Points are plotted as they are calculated.

The final zemi-wanogram for modelling
il be grouped into diztance intervals:

ihat interval do vow want between points an the graph? 0.0000

Hiw many intenrals do you reguire?

You have the opportunity to specify your own directions, in which case you will need to
define direction as azimuth clockwise from North and dip down from horizontal. For user
defined directions, you must also specify a tolerance angle to be allowed on either side of
your specified azimuth and dip directions.

You can simply make a graph which ignores direction entirely and groups all possible pairs
of samples into one semi-variogram.

Alternatively, you may accept the thirteen default directions: 0°, 45°, 90° and 135° (North,
Northeast, East and Southeast) horizontal, 0°, 45°, 90°, 135°, 180°, 225°, 270° and 315° ata
dip of 45° down from horizontal plus a ‘vertical’ semi-variogram for all directions dip 90°. If
you choose the “main points of the compass” you will also get the “omni-directional” semi-
variogram. The default directions allow 22.5° either side, so that the four directions cover all
possibilities.

For borehole data, accepting the default directions may not be appropriate, since you have to
select a single interval width to be used in all directions. For this illustration, we will choose
our own directions and specify azimuth, dip and tolerances as well as interval width and
number of intervals.

It is a good idea to have run an exercise such as that described in Tutorial Two, to have a
good idea of your inherent sample spacing and the extent of your study area before selecting
interval widths and maximum distances.

Click on Specify several particular directions and a new dialog will appear.
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You can define up to 24 different directions by scrolling along the bottom of the dialog. I will
specify two directions only for this example:

1. all possible pairs in the horizontal directions: azimuth 90° + 90°, dip 0° £+ 5°
2. the vertical (down-hole) semi-variogram: azimuth 90° & 90°, dip 90° + 5°

The final zemi-wariogram far modeling will be grouped into distance intervals.
‘Tou need to define the direction, talerance on direction. distance interval Help! | Accept |
and hiow marny intervals you require.
Direction 1 Direction 2 Direction 3 Direction 4 Direction 5 Dire

Azimuth in degrees clockwize fram North a0 an

Tolerance on either side of azimuth 30 a0

Dip down frarm horizantal ] 30

Tolerance on either side of dip 5 5

Interval between points on the graph 25 5

Mumber af intervals 1 )

<] |

2l

For the copper data, the average inter-borehole spacing is around 100 metres. For the
‘between hole’ semi-variogram I have chosen an interval of 25 metres. For the down-the-hole
semi-variogram, | have chosen the length of the core sections, 5 metres.

You also have a choice as to how much graphical output should occur. The graphics slow
down the calculation process. If you have a very large data sets, you should minimise the
amount of graphical activity to speed up the routine. In the following illustration, we use full

graphics.

A progress bar and four plots will appear on your screen to let you know that the calculation

is proceeding.

variogram cloud in all planes: Grade (%Cu)

8.0085

squared difference in value

distance between samples
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The variogram cloud shows the complete calculation process. For each pair of samples a
pixel is plotted showing the distance between them and the square of the difference in value
squared. In addition to this plot, three plots show a pixel illustrating how far apart the samples
are in the X direction and in the Y direction respectively (top left), X and Z directions (top
right) and Y and Z directions (bottom right).

When all the pairs have been identified, semi-variogram maps are plotted for the three main
directions, and an options bar will appear:

Return to main menu [Froup into semi-vanogranm ||F!edefine distancesfdirectiuns—él

For large data sets, the grouping process can take considerable time. Because of this, you are
offered the opportunity to scrutinise the semi-variogram maps and decide whether your
directional parameters should be re-specified before grouping. In particular, reducing the
maximum distance considered will speed up the grouping process considerably.

Click on Giroup inio sembvariogra |to continue with the calculations.

With our choices, all pairs of samples between 2.5 and 7.5 [5 + 2.5] metres apart will be
grouped together in the vertical (down-hole) direction. For each of these pairs, the difference
in value will be calculated and squared. All of these values will be added together and
divided by twice the number of pairs. This calculation will result in one point to be plotted on
our final semi-variogram graph. This process will be repeated for all pairs of samples
between 7.5 and 12.5 metres apart, and so on.

When the calculation is finished, the variogram cloud will be replaced by the traditional
semi-variogram point plot.

| emiaatingram Options ~ Aetum

=
sarvbanisgran wap in X7 plare

T oo rede
it

2T
X erorditaka

g wap n V8 ple

1 6var ol dPerrin el
*®
s

5
m
1

4 1% -6
Disiace Bk
Distancs B ehvoon Garplas L= e T

Servest Plemse bt B0 pition Trom ane of the menis sl Tgnoning Me Tone cading Larst flke read s 2 Geostokns Software il versan'data_secoCinpaerdit
f e Lo Lrle Ll L el
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For display and modelling of the semi-variograms, you will find it easier if you choose the

Full screen display of semi-variograms  tjon If you do, this option will switch to

Display the semi-variogram cloud maps o 4, ¢ you can return to the 4-part screen if you wish.

Plat experimental semi-wariograms

Semi-variogram Optiong BMEET

When you select from the

menu, a
new dialog will be displayed.
Choosing semi-variogram
Y'ou may zelect any combination of the following expenmental semi-variograms.
Indicate your choice[z] by checking boxes below
Select all optionz |
| Azimuth 0.0[+- 900, Dip 0.0[+~ 5.0) ;I [
I Azimuth 0.0 [+ 90,00, Dip 90.0 (+/- 5.0), gcaled svymbols *;'
"
+'¢- *¢$¢‘ﬁ

T

24

Zhaded graph

This dialog lists all of the semi-variograms which have been calculated (and for which the
routine found pairs of samples). You may plot any combination of these calculated semi-
variograms on the screen at once. Next to each calculated semi-variogram is a check box. At
the top of the dialog, you will see the message “You may select one or more of these at one
time”. Check the boxes for the ones you want to plot.

At the right hand side of the dialog, you will see two small graphs. These indicate the type of
graph you can plot. There are two ways in which the graph can be plotted. Firstly as a symbol
for each calculated point on the graph. The symbol size is proportional to the number of pairs
of samples which have been averaged to obtain that point.

Page 9 of 16



Tutorial Session — Three dimensional Semi-variograms

Select all optionz

Azimuth 0.0 (+4- 90.0), Dip 0.0 [+ 5.0)

Azimuth 0.0 (+4- 90.0), Dip 300 [+ 5.0).

aq
*

gcaled symhols .
¢+
$¢

ﬁﬂ;
¢‘*’$ﬁ
* +*

+
+

T

Choosing the two directions and clicking on the upper of the plotting options — the scaled

symbols plot — results in the following graph.

_|o] ]
Semi-variogram Options  Return
b
FANPTIT 02 4 Grade (%Cu) ¥
n g &
&
. *
A }K %
0.15 #*
A
“ &
E
@
g
B
=
K 02900, 0+ 50 =z *
$01a *
ﬁ *
5
£
= N
&
w
0.05
& 0+ 900 90+ 50
0 I,
T T T T T T T T TV
] 30 60 a0 120 160 180 210 240 270

Distance Between Samples

|Exarn|:ile data for 3 dimensional estimation

Ignoring the zone coding

|:da13 file: C:\Geostokos Software\data_sets\Copper.dat

The symbols in this graph are scaled to illustrate the number of pairs of samples which were
found in that interval. The largest symbol in this graph has 554 5pairs grouped together into
one interval. The smallest point has only 9 pairs in its calculation and is, one would think,

somewhat less reliable.

If we had chosen the shaded graph option, we would get the following graph.

Page 10 of 16




Tutorial Session — Three dimensional Semi-variograms

Semi-variogram Options Return
N 0000, 0£5.0 02 % Grade (%Cu)

0.15 H
£
[
g
=
2
g

wm 0.1 4
w
0+90.0, 90+ 5.0 5
=
=
Q
&
w

0.05

0 T T T T T T T T T B
0 30 60 90 120 150 180 210 240 270
Distance Between Samples
|Exam|:le data for 3 dimensional estimation Ignering the zone coding |:da13 file: C:\Geostokos Software'\data_sets\Copper.dat

This display is produced as follows:

o For each calculated semi-variogram, we join the first point to the third, the third to
the fifth and so on.

o The second point is joined to the fourth, the fourth to the sixth and so on.

0 The area between these two lines is shaded.

This display may be easier to interpret, especially for beginners. It does not, however, give
any information about the number of pairs of samples in each interval. One single pair of
samples giving an erratic high point can seriously distort the shaded graph. The best
combination, perhaps, is to use the shaded graph to get an idea of shape, possible anisotropy
etc, then use the symbol graphs to do the actual modelling.

When you have looked at the graphs to your heart’s content, you can choose to fit a model to
the calculated (or experimental) semi-variogram.

Note in particular the third option on the semi-variogram menu, which enables you to store
the experimental semi-variograms @0 not the model @0 on a text file for input to (say) a
report quality graphics package. An PG2000 option (read in experimental semi-variograms)
exists, which allows you to read this file back in and continue with the modelling stage.

We see that the two semi-variograms look very different in shape. They appear to have
similar nugget effects and final sills, but widely different ranges of influence. We can,

therefore, assume that we have obvious geometric anisotropy.

In point of fact, we constructed the semi-variograms in these particular directions because we
had a good prior idea that the dump is stratified horizontally. If you have no preconceptions
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on which directions anisotropy might take (if any), then the default directions are as good a
place to start as any.

Fitting a semi-variogram model
It would now be appropriate to fit a model to the experimental graph, so that we can proceed

to estimating unsampled locations. We will need to fit semi-variograms in our major
directions of anisotropy. Consider firstly the ‘horizontal’ semi-variogram:

Semi-variogram Options Return
h
¥ 5545 0.2 4 Grade (%Cu) ¥
=9
¥ *
0.15 H *
£
[
g
B
o | #*
o 01
ﬁ *
tE
O
K 0:000, 0+ 50 5 *

+90.0, 0+ 5. §

w
0.05 H
0 I I T | | T I I | D
0 30 G0 90 120 150 180 210 240 270
Distance Between Samples
|Example data for 3 dimensional estimation | Ignoring the zone coding |:da13 file: C:\Geostokos Software'\data_sets\Copper.dat

This looks pretty Spherical, although the nugget effect is difficult to pin down, since we have
few samples at the shorter distances on the graph.

On the other hand, we have enormous numbers of pairs of samples in the longer distance
points, enabling us to get a pretty good handle on the range of influence and sill for the semi-
variogram model.

Using the ‘point and click’ modelling facilities, described earlier in Tutorial Three (Part 1)

and Tutorial Four, we came up with the following model for the ‘all horizontal’ semi-
variogram:
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Semi-variogram Options  Return
A
>|< 5545 02 4 Grade (%Cu) -
0N
b odel: | Spherical
Mumber of components: 1
Mugget Effect 0.0234 0.15 7
Fange of inf. 24 e
Sill af comp. 01475 g
E
=
=
a0 o
m
k=
@
E
]
=N
=
w
[irawy semi-wariogran model I 0.05
Modified Cressie goodness of fit
I 0.0085
0 T T T T T T T T T b
0 30 60 90 120 150 180 210 240 270
Distance Between Samples
|Exam|:le data for 3 dimensional estimation | Ignering the zone coding |:da13 file: C:\Geostokos Software'\data_sets\Copper.dat

Turning to the vertical model, we bear in mind the sill and nugget effect found in this
direction and use that to guide our choices for the shorter range direction:

Mo menu selections currently available
| Click OMCE to zelect which point should be moved. | [Click right mouse button) Help! | |
A
iy a0 0.192 4 Grade (%Cu) N
A _an iy
Maodel: Spherical Fay
Mumber of components: 1
a X
Muaget Effect 0.0475 0.144 N
Range of inf. 189172 c
Sill of comp. 0.1234 g2 &
=
z
=
o 0.095
™
E
@£
=
]
=
w
Stop adjusting model I 0.048
Modified Cressie goodness of fit
I 0.0085
0 I | | | I | T | T l&
0 52 104 156 208 26 Mz 364 416 46.8
Distance Between Samples
|Example data for 3 dimensional estimation Ignoring the zone coding |:da13 file: C:\Geostokos Software'\data_sets\Copper.dat
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As a measure of the goodness of fit of the model to the calculated points, the Cressie
goodness of fit statistic is quoted at the bottom of the dialog. We use a modified version of
this statistic which is standardised by the total number of pairs included in the graph. This
gives a figure which is not influenced by the number of pairs and can, perhaps, be more
objectively interpreted. The statistic is calculated as follows:

HOBIIORY
x, o ( Z )

2, N

It is a good idea to get this as low as possible, but not at the expense of a good visual fit.

Given that the above model is an attractive fit to the points in the vertical direction, we return
to the horizontal direction and adjust the model to find the longer range of influence.

Semi-variogram Options  Return

&
PN 5545 0.2 4 Grade (%Cu) ¥
ﬁ , a Fiange of inf. | 2EI||
Model: Spherical
Mumber of components: l—‘l
Mugget Effect 0.0475 0.15 7 . -
Ranae of inf 280 Range of inf, |
2 . 1=
Sill of comp. 0.1300 2
=
z
E
& 01 o
W
E
@£
=
5]
=2
L

2
=1
o

[ravs semi-varogran mode] I

Modified Cressie goodness of fit

I 01783

0 T T T T T T T T I
0 30 60 90 120 150 180 210 240 270
Distance Between Samples

|Example data for 3 dimensional estimation | Ignoring the zone coding |:da13 file: C:\Geostokos Software'\data_sets\Copper.dat

By the way, you cannot get this plot with the software. This was produced by capturing the
screens, pasting into MSPaint™ and editing for clarity!

In the PG2000 software, only geometric anisotropy is allowed. That is, you have a ‘standard’
semi-variogram in one direction. The models for the two other directions orthogonal to this
must have the same shape of semi-variogram model but can differ in range of influence.
When you begin kriging, you will specify the ‘anisotropy factors’ for the change in range of
influence with direction.

The important thing to note here is that the horizontal direction has to have a range 14 times

that of the vertical direction, if we are to keep the nugget effect and sills the same in all
directions.
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If you store a model on file, at this stage it will not contain anisotropy information.

Remember to update your model once you enter these — possibly after cross validation.

| Semi-variogram Options  Return
Plot experimental semi-variograms
Fit a model to the semi-variogram
Store experimental semi-variograms on file

oal Value (KJ
Store model semi-variogram on file (KJ)

Import model semi-variogram from file

M adel: Spherical

Humber of components: | 1
Rl P CEEmmb I 7127 42

Before quitting this routine, we might want to store the calculated semi-variograms in case
we want to look at them again later. You can store any combination of the calculated semi-
variograms on a file. PG2000 will prompt you for the name of the file. The default name is
the original data file name with an extension of . SXP. You can change the default extension
simply by typing in a new one. Alternatively you can change the whole name to something
entirely different.

j Save I

Save as fype: I Expermental {zalculated) semi-varogram j Cancel L
2

Choosing which semi-variograms to store is identical to choosing which ones to plot:
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Y'ou may select any combination of the following experimental semi-variograms.
Indicate your choicelz] by checking boxes below

Select all options | F'ru:u:eed

I Azimuth 0.0 [+ 90.0), Dip 0.0 [+ 5.0).
I Azimuth 0.0 [+ 30.0), Dip 90.0 (+/- 5.0).

The stored semi-variograms can be read back in at any time using the option on the main
menu:

|F‘.ead ina file Datamanipulation Statistice Semi-variograms Kriging Service routines  About  Exit

Sample data »
Calculated semi-variograms
Grid files »
Fault lines

Storing a semi-variogram model

You may also want to store your model on a file for future use in modelling or in the kriging
routines:

| Semi-variogram Options  Return
Plot experimental semi-variograms
Fit @ model to the semi-variogram
Store experimental semi-variograms on file

Store model semi-variogram on file

Impart model semi-variogram from file
T —————————

You will be prompted for the name of the output file on which the model will be stored. This
has a default name the same as your original data file and an extension of . par.

The model file is a flat text file listing all the possible semi-variogram parameters and can be
accessed by Wordpad, Notepad or some such for reporting or editing.

Having done all we need to do with the semi-variogram calculation and modelling:

Semi-variograrm Options

which returns you to the main menu bar.

This Tutorial is continued in Software Tutorial Session — 3D Ordinary Kriging.
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