Exercise 6
Building a Time Step Linear Model of Cattle
Distribution in the California Foothills

Step 1: Starting the KRESS Program

To launch the KRESS model double click on the icon

[ KRESS Model 2.0.1
File Tools Model ‘iewer Help R

HEBE H

= i

Step 2: Setting the Working Directory and Output Settings

.
”
""‘

Files to be used in this exercise are saved in the directory D:\KRESS\new_maps.

Choose a palette for the factor and constraint layers.

Options [*]

Working Directory: Output Settings:
=4 - Decimal Places: E%
S d o
EKHESS Falette: ||:|Efau|t.|:|tf ]
W NEW_TERS Congtraint Colar: B
|
Reszet Save
aE Cancel
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Step 3: Launching the Multi-Criteria Analyses

=

This will initiate a dropdown menu that has four choices: Single Pass Linear,

From the lower tool bar, click on the Multi-Criteria Analyses icon.

Single Pass Non-Linear, Time Step Linear, and Time Step Non-Linear. You can

choose one of these four types of models.

Single Pass Linear

Single Pass Non-Linear
P Time Step Linear

Tirme Step Mon-Linear

For this exercise, click on the third choice, “Time Step Linear”.

Single Pass Linear
Single Pass Non-Linear

Tirne Skep Mon-Linear k

You can also click “Model” on the menu bar, then “New”, “Time Step MCE”, and
“Linear”, or hit the F4 key.

< KRESS Model 2.0.1

File Tools BEEEEN Viewer Help
BT o )l . L
Load Time Step MCE b m .
: Mon-Linear “F5
?ﬂ i ‘y——v—\} ‘, )

Notice that the icon changes to display a clock.

) L
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Step 4: Setting the Starting and Ending Date and Time - Time Step
Information — Step 1/5

This will open a new window titled “Time Step Information — Step 1/5”

¥ Time Step Information - Ste... E|§|@

Year: tanth: Day:
Start: o4 |.Jar'|uarj,I j |'I j

Year: tanth: Day:
End: |2I:II:|4 |.Jar'|uarj,I j |'”:I j
Time Step Increment: |1 |DE'-"' ﬂ

[ Extended E xit | Heut}l Help |

Click the “Extended” checkbox on the “Time Step Information” module.

ﬂ Time Step Information - Step 1/5 [Z”i”gl
Year: bl onth: Day: Hour: Minute: Second
Start: |4 |.Januar_l,l ﬂ |1 j |':' j |':I j ||:| j
Year: b anth: Day: Hour: Minute: Second:
End: | |.Jar'|uar_l,l j |'IEI j |EI j |EI j |EI j
Time Step Increment. |1 |D-3.'r' j

—T v E:-ctenderj E xit | Mext }l Help |

Choose the following using the drop down arrows;

The data used in this exercise covers a 24 hour period on July 07, 1997.
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& Time Step Information - Step 1/5

Year: tonth: Dray: Hour: b irwate: Second
Start: 1997 uly 7 =0 =0 = o =~
Year: b orith: Cray: Haur: tirute: Second:
End: 1997 uly 7 =l f= 0o = o =~
Time Step Increment: |1 |H|:|ur j
v Extended Exit | [Mews:] Hep |

Then click the “Next” button to access the “Time Step Information Step 2/5”.
Step 5: Loading the Factors - Time Step Information Step 2/5

The next step is to load the factors in the “Time Step Information Step 2/5”
window.

The factors can be loaded either one at a time or all at once. To do them
individually, click on the “...” button next to the file name to search for the desired

file. The file name can also be typed directly into the blank text space; however,

for the file to be found there can be no spelling errors.

# Time Step Information - S5tep 2/5 [Z||E|E|
File Tools
Factors:
Filename: Factor Weight: Mumber of Factors:
1 - ]
“ i+ High “alues Good 1 :‘
| J :lv ﬂ_| J 1 i Lowaluesz Good r &)
Delete Checked Factaors |
Constraints:
Add | Remove |
= < Back | Mext > |
Set the number of factors to 6.
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Murmber of Factors:

=S|
=

» £

Delete Checked Factors

& Time Step Information - Step 2/5

File Tools
Factors:
Filename: Factor Weight:
1
- * High%alues Good
— J = |8 j 1 " LowWaluez Good
2
* High Values Good
J = |8 j 1 " LowWaluez Good
3
+ High Yalues Good
J hd I ﬂ 1 ™ LowWalues Good
4
+ High Yalues Good
ﬂ J hd I ﬂ 1 ™ LowWalues Good

Murnber of Factars:

(=]
E
=
Delete Checked Factars

Constraints:

——

Add Remave
< Back

It is important to remember that all factor formats are ASCII raster layers and

should have the “*.asc” extension.

From the data set folder select the following files:

. “s97forage_factor.asc”,

. “waterl_factor.asc”,

. “slope_factor.asc”,

. “trail_factor.asc”,

. “supplements97_factor.asc”, and
. “temp00.asc” (solar/temperature).

OO WNBE

Step 6: Adding the Constraint Layer
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Click the “Add” button for the “Constraints” box and select “ulmask_10m.asc”.

] Time Step Information - Step 2/5 ['__||E|g|
File  Tools
Factors:
Filename: Factor Weight; Mumber of Factors:
1 =
+ High'alues Good g
J sﬂ?fnlage_factor.:lv ﬂ J j 70 . LD?-\I Waluer Good L E‘

Delete Checked Factors |

2
" HighValues Good
J supplements37_f. ﬂ J j 55 & LowValues Good | Constraints:

D:AKRESS wnew_mapziul
< | B

" Highalues Good

3
J trail_factor.asc - ﬂ J ﬁ 20 " LowValues Good r

Add | Hemove|

High alues Good

4
~
j J Water'l_factor.asc:'v ﬂ J ﬁ 40 {* LowYalues Good < Back "Wl

Define weights for each factor using the “Set Weight” button.
When done click the “Next” button.

Step 7: Defining Non-Static Factors’ Behavior - Time Step Information Step
3/5

@ Define Non-Static Factors’ Behavior -... Q|ﬁ|@

...... Method of Change

=5 7forane .
water]_factor. asc (o Static
slu:u_pe_fan:tclr.asc: ¢ Esisting Files
trail_factar. azc
supplernents37_factor asc ™ & Product D atabaze
terpO0. azc

< Back Help E xit Mext »

Define Non-Static Factors. Highlight the temperature file “temp00.asc” from file

list and click the “Existing Files” selector in the “Method of Change” box.
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#] Define Non-Static Factors' Behavior - Step 3/5

a7 ; Method of Change
s37forage_factor. asc r Static

waterl_factor. asc
glope_factar. asc
trail_factor. azc

supplements37 factar. asc ™~ & Product D atabaze

{« Ewmizting Files

Highlight “temp00.asc” in the file selection list, hold down the shift key and scroll
down and click on “temp23.asc” to select all files up to “temp23.asc”.

=g templ 3. asc

|‘|-'r|||:|1 -|
= [V
_AKRESS

W NeW Maps

trail_ fan:tn:nr Az
ulmazk_10m. azc
water] _factor. asc
water? factor. asc

£

Next click to highlight “7/7/1997” and then click on the “Add Selected” button.

¥ Define Non-Static Factors’ Behavior - Step 3/5 |= | ,&|
— - Method of Change
zd7torage factor asc £ Ciatic ks
water]_factor azc FA7M1997 1:00:00 AM =
glope_factor. s = Egiatic Fi FA7A1997 2:00:00 Ab
trail_factor. asc  Exisling Files 7/71357 30000 AM
supplements37_factar asc = & Product Database 4741997 4:00:00 AM
templ0. azc FA7A1997 B:00:00 Ab
FATA9T B00:00 AM
FATA97 F.00:00 AM
< Back | Help | 7/7/1997 B:00:00 &M
47997 9:.00:00 AM
FATA1997 10:00:00 Ak B
4741997 11:00:00 Ak
| =d j 7471997 12:00.00 P
7471997 1:00:00 PM
0 FATA9F 2:.00:00 PM
EKRESS 4741997 3:00:00 PM b
3= Add Selected
SIS Move: j
L . Read Directory
ulmaszk_10m.azc =
wiaterl_factor asc b Reset Flip | Pasition:
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Click the “Next” button.

-
[l Define Non-Static Factors' Behavior - Step 3/5

£9¥forage_factar,asc
waterl_factor. asc
glope_factar. azc
trail_factor. azc
supplementz37_factar. asc

Method of Change

" Static

{# Exizting Files
A Product D atabaze

templ0. asc

¢ Back

Help E xit

Hexl ¥ ——

Step 8: Set Weights for Behavior Time Step Information Step 4/5

Time Step Information — Step 4/5. Set weights for behavior over the time period

for each factor using either weighting graphs or defined using *.csv files.

The default setting shows a linear relationship between weights. To change this,

click on the “Graph Styles” tab.

#l Time Step Information - Step 4/5

z37forage_factor.asc
waterl_factor. agz
glope_factor, azc
trail_factor asc

supplements97_Factor asc

11

Graph Styles

/N

s
VANVA

termpll. asc
< > LN ’/
Graph Information 1
Linear
74741997
F:00:00 Ak Initial *»eight:
‘Weight: 0.99 1
Tome ] Losd | Final Weight:
Showsl | Resst | !
< Back | Next > | 03 R ’: V
77997 74741937 17:00:00 Pr4
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If you want to use a csv file, click the graph box for an editable graph (lower left
box of the six) and a button to “Load CSV” will appear. The curve shown is from

a csv file called “grazing.csv” which is scaled from data showing the percentage

of cows grazing for each hour in summer.

ﬂ Time Step Information - Step 415

Graph Styles

—/\
VANVA

Graph Styles
:37forage factor azc
water]_factor asc 1E5
slope_factor. asc
trail_factor.asc
supplements37_factor.asc .
termpOD. azc r r
J A
,— =
7 N
- I~
< » / \ .. J
Graph Informati ; g : :
raph Information
74701997 h r/ \'_ Points
bl awi Weight:
11:00:00 PM / kS ’12‘?‘&
\Weight: 0.97 r O :
\F Minimum ‘W eight:
, 0.45
Save | Load | - l—\
P
Showal | Resst | x =L Load C5v | Save C5V |
r r
I I
0.45 i |
< Back | ’WI Change number of points
7471997 7471937 11:00:00 P
Click on the “Load CVS” button.
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Points
b axirnum ‘Weight:

1.5
kinirnurn \Weight:

0.525

Save C5W

Change number of points

Load CSV X

Loak jr: |lf} nEw_Maps j £ [EE-

e

ky Recent Temperature
Documents
([
Deszklop

My Documents

ar

58

My Cormputer
.g File name: |I3ra2ing ﬂ Open |
My Metwark  Files of bvpe: |E0mma Separated Yalues File [cov) ﬂ Cancel
Places
[ Open as read-only
Forage Factor
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& Time Step Information - Step 4/5

s97forage_factor.asc
water]_factor. asc 15 -
glope_factor. asc AN
trail_factar. asc aln r
supplementz37_factor. asc
ternpO. asc /\ V\
< > . ’/
Graph Information
Ll F’l— Points
74741997 r [ M i wWeight
3:00:00 AM " ./ f;'mum el
Weight: 1.04 \ = '
- / imirnurn eight:
0528
Save | Load | r r
=
Showal | Resst || . Save L5V |
- |
0.525 - a3 i ‘
< Back | Hext > | Change number of points
74741997 74741997 11:00:00 P

Graph Styles

Time periods in csv file must match increments of time step (24 entries for 24

hours in day).

Additional csv files are included for “supplement.csv”.

Supplement Factor

| Time Step Information - Step 415

CoX

Graph Styles

:97forage_factor azc
water]_factor.asc 15 r
slope_factor asc '
trail_factor.a
supplements37 factor.asc
templ0. azc
=
/
l_
< * "t J
Graph Information 1 r
74741997 i Points
A I_\ /'_ h;la:mum wieight:
Weight: 0,93 . '
'_"I_ Fimimum ‘weight:
05
Save | Load | ,_al— / l_\ -
Showal | Reset | / \ y Load C5W| Save csv|
05 L i ; |
< Back | Hext > | Change number of points
7471997 7471937 11:00:00 P
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and “temperature.csv”.

ﬂ Time Step Information - Step 4/5

Temperature Factor

Graph Styles

g97forage_factor. azc
water]_factor asc 15 r-4
tlope_factor. asc
trail_factor.asc / \
supplements37_factor asc r I
i —— { \
r
- / -
/ Y
=
£ > L J
r = .
. r .
Graph Information 1 Y
= Paoints
S;-"DT-"DH:'IDSDEI;M /I— \ h;la;imum Weight:
\Weight: 0.9 - r :
{(( \\ Minimum ‘W eight:
r I 0.5
Save | Load | ~ Vi
I r
Showdl | Reset | el Save C5Y |
\I_
05 i |
< Back | Mext > | Change number of points
7471997 FAT18597 11:00:00 Prd

“Waterl_ factor.asc” can be modeled with a bell-shaped curve with a Base of

“0.5", a Center of “0.5”, a Peak of “1.5"and a Std. Deviation of “0.2".

& Time Step Information - Step 445

water] factorasc
slope_factor.asc
trail_factor. asc
supplementz97_factor. asc
templO0. asc

< *

Graph Information

7997
11:00:00 Phd
Weight: 1.2
Save | Load |
Showdll | Reset |

< Back | Mext > |

Water Factor

0.5

7/741857

7/7/15957 11:00:00 PM

Bell Curve

Baze: (0.5
Center: ’F
Peak: 115

Std. Deviation: |0.2
N
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“Slope_factor.asc” and “trail_factor.asc” can be modeled with a straight line with
an Initial Weight of “0.5” and a Final Weight of “0.5".

Slope Factor

H Time Step Information - Step 415 f”a|ﬁ|

Graph Styles
s97forage_factor.asc

\water] _factorasc 0s / /\
slope factor asc

trail_factor. asc

supplementz97_factor. asc

templO0. asc A V\

< * SLICHE
Graph Information 05 I_Iineal
fﬂ?ﬂf:-lﬂ%gghd Iriitial b gight:
Weight: 0.46 ’05—
Save | Load | Firal wheight:

Showdll | Reset | 0.
<Back | [Wewt> ] ™ N

7/741857 7/7/15957 11:00:00 PM

Trail Factor

& Time Step Information - Step 4f5

Graph Styles
s37forage_factor asc
water]_factor. asc 0.5 / /\
tempOl.asc . /\ \/\
< > .- L. ’J
Graph Information a5
) Linear
FATA997
1:00:00 Lbd Imitial Wweight:
Weight: 0.5 &
T | Load | Final Weight:
Showal | FReset | 0.5
0.4
< Back | Next> | K ’: [7
7471997 74721997 11:00:00 Pr

All weights can be shown on a single graph by clicking the “Show All” button.
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Save Load

P Show Al Feset

Do o wish bo scale time skeps weights by individual Fackar weights

Mo Cancel

Graph Styles

:97forage_factor azc

slope_factor. asc 15
supplements37_factor.asc
trail_factor.asc

S b4

templlase /\V\
o

Graph Information 1
Bell Curve

-
Wieight, 0.41 Center: [05
Save |  Load | Peaki [15
] Reset | Std Devietion: [02

<Back |  Mext> | = lf_\ W

7471397 7471937 11:00:00 P
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& Time Step Information - Step 4f5

s37forage_factor asc
water]factor. asc 1.5
zlope fachor, asc ’ /
trail_factor.azc
supplements97_factor. asc
temp0. asc /\ \/\
£ > . mm B
Graph Information 1
Linear
FATA997
Imitial Wweight:
Weight: 0.42 &
T | Load | Final Weight:
TERRAl]  Reset | 0.5
0.5
< Back | Next> | K ’: [7
7471997 74721997 11:00:00 Pr

Graph Styles

Step 9: Saving Graph Information

The graph information (weights) should be saved. Click on the “Save” button to

do this. The file name can remain the same because the file type changes to a

“Graph Information” file (“*.gri").

E— TN Load
Shaw &l Fezet
£ Back Mext >
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Save Graph Information @
Savein: |_} neEw_maps j I‘:_“F '

notrn_kest.gri

N
‘_\wﬁ TSML.ari

My Recent
Docurments
=,
My Documents
8
y Computer
‘l} File name: |TSLI j Save |
Myprlwl ;x:urk Save as bype: |Graph Information [ gri) j Cancel
Click the “Next” button.
...oave Load
Show Al Hezet
< Back Next > {1

Step 10: Outputting Information Time Step Information — Step 5/5

Create a new folder with your name to write files to. Choose palette and
constraint color. The Frame Scale Option is Group. You have the option to
output time steps as individual ascii or bmp files for import into other programs.

Then click on the “Finish” button and the data will be processed.
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Output Folder: Information:

| =d j Output File Prefix:

%‘EE - Palette: |Default [
Consgtraint Colar; .
| S

Export Options:
v Export Frames az ASCH R aster
[v Export Frames as Bitmaps

[v “wirite |nfarmation File

Create Folder

Frame Scale Dptions:
(* Group " | ndividual |

< Back | Exit | Finish >

Step 11: Running the Model

Once the model has been saved, you can run it. Click on the “Finish” button and
watch the progress bar indicating the length of time before completion. This
process should not take more than few seconds.

£ Back E xit
[ ]
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[#| Time Step Viewing Utility

File Information: 255 - High

Columns: 177
Rows: 162

Cell Size: 10
Palette: idrisi

Factor Weights:
s97lorage_factor -
slope_factor

tlail_[aclo_l
waterl_factor

-

Animated Yiewer:
Start: End: Frames/Sec.

FZR

5

[ wfiite AW

Zoom Window

[~ Active [slower)
0-Low

[~ Load Map Data [slower] w W Value: 0

< Back Exit )' :

7771997

Step 12: Viewing Animated Maps

When the “Time Step Viewing Utility” window opens, type in the number of
frames to show in Frames/Sec. and click the play button to view the sequence.

Anmnimated Yiewer
Start; End: Framez/5Sec.

R 24 2

—n | | Write A \

]
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E e Step Viewing Utility

File Information:
Columns: 177
Rows: 162
Cell Size: 10
Palette: idrisi

Factor Weights:

sO7forage_factor | =
slope_factor

plements37_factor

Urail_factor
waterl_factor

Animated Yiewer:
Start: End: Frames/Sec.

[ EN

L]

Zoom Window

7

[ Active [slower)

[ Load Map Data [slower]

<Back Exit

s

Sample of output map

256538.79 ¥ 4108702326 Walue: 0

74771997 11:00:00 PM

5%

255 - High

0-Low

File Information:
Columns: 177
Rows: 162
Cell Size: 10
Palette: idrisi

ime Step Viewing Utility.

Factor Weights:
s97forage_facter | +
slope_factor

Animated Viewer:

Start End: Frames/Sec.
i o @
L] e

Zoom Window

I~ Active [slovier)

[~ Load Map Data (slower)

< Back Exit

E

25E770 62 Y 410865638 Valuer 0
7/7/1997 3:00:00 AM

4

X

255 - High

0-Low

KRESS Tutorial
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[#] Time Step Viewing Uti

File Information:
Columns: 177
Rows: 162
Cell Size: 10
Palette: idrisi

Factor Weights:

slope_factor

tail_factor

Animated Viewer:
Start: End. Frames/Sec.

24
ook

Zoom Window

|

2| T

[~ Active (slower)

[ Load Map Data [slower]

< Back Exit

b

25E644.65 Y 4108659.31 Walue: 0
74771997 6:00:00 AM
|

’

(=)

25 -Hih

0-Low

e Step Vi

File Information:
Columns: 177
Rows: 162
Cell Size: 10
Palette: idrisi

Factor Weights:

Animated Viewer:
Start End: Frames/Sec.

far—

|

7] T

[ [ ] v

Zoom Window

I~ Active [slower)

I™ Load Map Data (slower)

< Back Exit

=

26EE32 33 410876184 Walue:

o
74771997 12:00:00 PH
|

?

ST

255 - High

0-Low

KRESS Tutorial
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[# Time Step Viewing Utilit:
p g Utility

File Information:
Calumng: 177
Rows: 162
Cell Size: 10
Palette: idrisi

Factor Weights:
s97forage _factar | ~
slope_factor
plements97_factor
trail_factar
waterl_facter
temp23

Animated Viewer:

St End FramesfSec
- R

e A1

Zoom Window

[ Active (slower)

[~ Load Map Data [slower]

< Back Exit

¥ 25673253

v 410890832 Valuer 0
74771997 11:00:00 PM

FEX

55 - High

0-Low

Step 13: Zooming to Area of Interest

You can zoom in on an area of interest by clicking and drawing out a box with

your mouse.

Zoom Window

...................................

KRESS Tutorial
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[#] Time Step Viewing Utility

File Information 255 - High
Columing: 177
Rows: 162
Cell Size: 10
Palette: idrisi
Factor Time Step Weights:
Animated Yiewer
Start: End: Frames/Sec.
1 24 2
L [ ]| witeaw ‘
]
Zoom Window
0-Low
M Lo iEplEEa ] X 25663293 : 4108706.18
/771997 8:00:00 AM
: |
< Back Eut C o o 0 1 o0 o0 oo v

Step 14: Querying the Output

To query the output, check the box next to “Load Map Data.” Because this
option makes the analysis move at a slower pace, the default leaves it un-
marked. After selecting this option, move your cursor over the map, noticing that

there are now X and Y positions attributed to the area.
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Zoom Window

v Active [slower)

As you move the cursor over the map the values change.

%] Time Step Viewing Utility

File Information

v Load Map Data [slowerf

< Back E mit

255 - High
Colurns: 177
Rows: 162
Cell Size: 10
Palette: idrisi
Factor Time Step Weights:
Animated Yiewer
Start: End: Frames/See.
1 ]
nn wiite A
Zoom Window
Iv Active [slower)
0-Low
o L= ep B ¥ 2570925 v 410800246 Ve 8373
?I?*S? 7:00:00 AM
< Back Exit J; I
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Step 15: Saving the Model Information

Save the Time Step Information, if desired upon closing this window.

Exit Time-5tep

Sawe Time-Step Infarmation?

Mo Cancel |

Notice the file extension *.tsi Time Step Information.

The model using the provided weighting graphs preformed adequately during the
hours between 8 AM and 4 PM but preformed worse than a random model during
the hours between 7 PM and 7 AM (with the exception of 12 AM). We feel this is

a problem with the weighting of the variables and not with the program’s

operation.
Animated Yiewer
Start: E nd: Framesz/Sec.
1 24
[T | |wite g
r - ]
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Select Output AV File @
Savein |lﬂ new_maps j l:_uf( -

2_ [GREM

My Recent
Documents

T
Desklop
My Documents

5

by Computer

‘3 File name: |TSL.avi j Save |
My Network Save as lype: | 2] Files j Cancel

Places

L

Under compressor you have 14 options to choose from. Select Full Frames
(Uncompressed).
Video Compression

Cormpressar: o

|Fu|| Frames [Uncompressed] ﬂ
.

Cancel

Intel Indea® Yideo 4.5

[hdeo® video 5,10

Sony D zoftware CODEC

#irlink, H.263 Yideo Codec

#irlnk, Y12 <-» RGE converte—
Full Frames [Uncomprezsed]

M

Click OK
Step 16: Export Frames as Bitmaps

If you did not check the box next to “Export Frames as Bitmaps” under “Export
Options” click on the “Back” button and select it.
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Export Options:
v E:-:|:u:|rt Frames az A5CH FiElEtE[

IF wWite |nforrmation File

< Back ‘ E xit ‘ Finish >

Browse to your folder, from the view menu choose the thumbnails to display your

bitmap frames.

Favarites Tools H

Toolbars k
Skatus Bar
Explarer Bar r

Tiles
Icons
List
Dekails

frrange Ioons by k

iChoose Details, ..
Custormize This Eolder...

o Ta 3
Refresh

KRESS Tutorial
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Fle Edit ‘“ew Fawvorites Tools Help -."

eBack - \_/J l? /-__\J Search H Folders v

Address |23 D\KRESS|TSL

File and Folder Tasks

= Wake a new folder

&) Publish this folder to the
Weh

&4 share this folder

Other Places

) KRESS

B My Diocuments
d My Computer
& 1y Mebwork Places

Details
1

TSL

File: Folder

Date Maodified: Today,
December 18, 2003, 9:56 AM

om
s
Py
A
'.‘4.' B
a9
P 5
| xvar/|
.r- "
13

14 15 16
" [ m
i1y 7 ! ;-/ : ﬁ /
ok LYo > -
Finally, you can either “Exit to Builder” to run another model or “Exit to Main,”
taking you back to the starting page of the KRESS Model.
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