Exercise 7
Building a Time Step Non-Linear Model of Cattle

Distribution in the California Foothills

Step 1: Start KRESS program

To launch the KRESS model, double click on the icon.

[Z KRESS Model 2.0.1
File Tools Model ‘iewer Help k

ol Wi A

Step 2: Set the Working Directory and Output Setting

L4
“‘4

Depending on where you saved the files for this exercise, set your working

directory. Choose a palette for the factor and constraint layers.

Options ]
Working Directory: Output Settings:
=d il Decimal Places: E%
Eqd —
A KRESS Palette: |default ptf .. |

PR - I
== hew Mmaps Conztraint Calar: .

Hezet Save

ak. Cancel
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Step 3: Launching the Multi-Criteria Analyses

_%T'

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 Mon-Linear
Tirme Step Linear

Tirme Step Mon-Linear

For this exercise, click on the fourth choice, “Time Step Non-Linear”.

Single Pass Linear
Single Pass Mon-Linear
Time Skep Linear

Tirne Skep Mon-Linear

You can also click “Model” on the menu bar, then “New”, “Time Step MCE”, and

“Non-Linear”, or hit the F5 key.

Z KRESS Model 2.0.1
File Tools BEGEEN Viewer Help
Y Single MCE »| | dea

Mew
G Load Time r;nE 3 Linear F4 | ‘i

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 entitled “Time Step Information — Step 1/5”

# Time Step Information - Ste... |Z||E|rz|

‘Year: b anth:

Dray:

Year: konth:

Start: |4 |Jar'nuarj,I j |1 j

Dray:

End: |1 |..|anuar_l,l j |1EI ﬂ

Time Step Increment: |'| |Da_|r' j
[ Estended E xit | |Heut > | Help |

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

HEES

# Time Step Information - Step 1/5

Year: b anth: Day: Hour: Minute: Second
Start: |'I |-.|ar'|uar_l,l j |'I j |EI j |EI j |EI j
ear; b onith: Daw Hour: Minute: Second:

End: | |.Januar_l,l j |1Dj ||:|

Time Step Increment |1 |DEIP j

—I}I? Eutended Exit | Mext > | Help |

= Jo =

o =

Choose the following using the drop down arrows:

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

' ear; kM anith: Cray: Haur: MinLite: Second
Stat: |1997 Huly 7 =0 o = Jo =~

' ear; kM anith: Cray: Haur: MinLite: Secand:
End J1997 Huly 7 =@ =0 = o =
Time Step Increment: |1 |H|:|ur j

[w Extended

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 loading 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.

&l Time Step Information - Step 2/5 E”E'El
File Tools View Options
Factors:
o 1
>J ,—L| Setweight | I~ Muriber ofElactors. -
'®
Delete Checked
Fead Directory
Wigw &l
— Resat Al | i]
=l 0 pizid
Constraints:
Add Load | S | Help |
Remowe ¢ Back | Mext > |
Set the number of factors to 6.
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Mumber of Factors:

Delete Checked

Read Directany

Wiew Al

Fezet All

If you want to add all the files in a working directory, click on the “Load” button. It
is important to remember that all factor formats are ASCII raster layers and

should have the “*.asc” extension.

et |12 | Save | Help

< Back | M et »

From \Program Files\KRESS\Maps folder select the following files:
1. “s97forage_factor.asc”,

. “waterl_factor.asc”,

. “slope_factor.asc”,

. “trail_factor.asc”,

. “supplements97_factor.asc”, and

o O A WN

. “temp00.asc” (solar/temperature).

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

ﬂ Time Step Information - Step 2/5 |Z||§|E|

File Tools Wjew Options

Factors:

1
J $97forage_factor w | SetWweight | [ Number of Factors: s97forage_factor.asc

-

2
J water]_factor.as « Setweight | [ Delete Checked

3
J slope_factorasc Set'weight | [ REEIICEE

Wigww Al

J J trail_factorasc =« Setweight | [ Reset Al

e

1]

0 255
Conztraints:
D:AKRESSAnew mapziulmask_ |[§ Load ‘ Save | Help |
< | 3| Remove < Back ‘ Mest > |

Define weights for each using the “Set Weight” button as done in the previous

exercise.

When done click the “Next” button.

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

¥ Define Non-Static Factors' Behavior -... E|§|@

Method of Change
e Static

water] _factar asc
zlope_factor. azc
trail_factar. asc

[~ Exizting Files

supplements37_factor asc A Praduct D atahaze
temp00. azc
< Back Help E uit Mext >
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Define Non-Static Factors. Highlight the temperature file “temp00.asc” from file

list and click the “Existing Files” selector for “Method of Change”.

#'4 Define Non-Static Factors’ Behavior - Step 3/5

M ethod of Change
" Static

£97forage_factor. asc
water]_factor.azc
glope_factor. asc
trail_factor. asc

supplementz37 factor. asc ™ A Product D atabaze

fo Existing Files

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

D4 = ~
300
£ KRESS
& new_maps
trail_factor. asc
uimaszk_10m.asc
viater]l_factor. azc —
water?_factor asc bl

Next, click to highlight “7/7/1997” and then click on the “Add Selected” button.
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| Define Non-Static Factors’ Behavior - Step 3/5 Z||E|rz|
Method of Change
(" Static

7471997
471997 1:00:00 &M

s97farage factor. asc
water]_fachar. asc

|

glope_factor asc s Ewich ; FAEM997 200:00 Ak
brail_factor. asc Existing Files 74741997 300:00 M
supplements37_factar. azc ™ A Product Database FATM997 4:00:00 Ak
templ0. asc FAEM997 500:00 Ak
747997 0000 Ak
FATA997 F.00:00 A
< Back | Help | Esit Next > 7/7/1997 S:00:00 AM
77997 3.00:00 Ak
FATA1997 10:00:00 Ak B
FATA1397 11:.00:00 AM
Er: -l ~ | | | 74741997 12:00:00 PM
0 FA7A1997 1:00:00 P
300 FATM1997 200:00 P
EJKRESS 7/7/41997 2:00:00 PM v
S new_Mmaps
Add Selected -
= Move: —
trail_factor azc Fead Directary | -
umazk_10m.azc — ——
water]_factorasc o Fieset | Fiip | ety
Click the “Next” button.
L
ﬂ Define Non-5tatic Factors® Behavior - 5tep 3/5
97" o Method of Change
:E:!_ ¢ arage racior.gsc .
waterl_factor. asc £ Shatic
sln_pe_factnr.asc: + Existing Files
trail_factor. azc
supplerments37_factor asc 7~ A Product Databasze
templ0. azc
¢ Back Help E xit Hext @ @e——

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 define using *.csv files.
The default setting shows a linear relationship between weights. To change this,

click on the “Graph Styles” tab.
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i Time Step Information - Step 4/5

z37forage_factor.asc
water]_factor azc
slope_factor. azc
trail_factor.asc
supplements97_factor asc
tempO0.asc

< b

Graph Information

TN
7:00:00 A

“wWeight: 0.93

5 Load |
Showal | Reset |
< Back | Next » |

11

Graph Styles

049

77997

74741997 11:00:00 P

/
VAN

Iitial ‘weight:

:

Final Weight:

e
NFE

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 labeled “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.

EEX
Graph Styles

=\
VANVA

|/
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& Time Step Information - Step 4f5

FE&)

Graph Styles

s37forage_factor asc
water_factor asc 1.65 / /\
glope_factor asc
trail_factor.azc
supplements97_factor. asc r-
ternp0. asc - ™
) ) /\ \/\
'_ |—
7 hN
] \ %
< > -
Graph Informati '_/ g 3 -
ral niormaton
?3?,:99? h r/ \'_ Points
M amirumn b eight:
11:00:00 P \
Wweight: 0.97 r/ - 169
Vi \F Minirnom Y eight:
-
Save | Load | I'/ \,— 045
Showal | Resst | = 28 Load C5v | Save C5V |
I—'_ I
< Back | ’WI 0.45 Change number of points |
7471997 7471997 17:00:00 PM
Click on the “Load CSV” button.
Foints
b awirnum ‘Weight:
1.5
b inirnurn \Weight:
0525
Save CoW
Change number of points
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Load C5¥
Laok jre | (23 new_maps =l EFEEr
1 LN Grazing
b B Supplement
My Recent ETemperature
Documents
€
Dezktop
fdy Documents
ky Camputer
.g File name: |Grazing j Iﬂl
by Metwork,  Files of bope: |I:|3mma Separated Values File [.csv] j Cancel
Places
[ Open az read-only

# Time Step Information - Step 4/5

Forage Factor

o0&

Graph Styles

z97forage factor asc
water_factor asc 15 -
slope_factor. asc - kS
trail_factar. asc ol r
supplementz37_factor. asc
ternpO. asc /\ V\
< [E 1 _/
Graph Information
1.0 - r Points
74741997 r [ M i Waight:
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

Time periods in the .csv file must match the increments of the time step (24

entries for 24 hours in day).
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Additional .csv files are included for “supplement.csv”.

Supplement Factor

ﬂ Time Step Information - Step 4/5

Graph Styles
g97forage_factor. azc
water]_factor asc 15 o
tlope_factor. asc
trail_factor. asc
supplements37 fac
tempOD. azc
/"_
=
h$ > .-
= -
Graph Information 1 r
Points
g"'l EI? 5:1D%SSM '_\ h;la;imum Weight:
Weight 0,93 Chil :
r_h'_ Minimum ‘W eight:
05
Save | Load | l_al_ / \I— '_\ ]
- .
Showdl | Reset | \ /I’ Save C5Y |
05 KD ; |
< Back | Mext > | Change number of points
7471997 FAT18597 11:00:00 Prd

and “temperature.csv”.

Temperature Factor

ﬂ Time Step Information - Step 4/5

Graph Styles
g97forage_factor. azc
water]_factor asc 15 r-4
tlope_factor. asc
trail_factor.asc / \
supplements37_factor asc r I
i —— - \
- / -
/ Y
=
£ > L J
r = .
. r .
Graph Information 1 Y
= Paoints
S-"'D?D” :1USDSSM r \ h;la;imum Weight:
\Weight: 0.9 r :
\\'_ Minimum ‘W eight:
I 05
Save | Load | ~ a
I
Showdl | Reset | - Save csv|
N
05 N i |
< Back | Mext > | Change number of points
7471997 FAT18597 11:00:00 Prd
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“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".

Water Factor

& Time Step Information - Step 445
Graph Styles

water] factorasc 15
slope_factor.asc

trail_factor. asc
supplementz97_factor. asc

templO0. asc /\

< * o

LS

Graph Information 1
Bell Curve

P97

11:00:00 P Baze: |05

Weight: 1.2 i
Save | Load | Peak: [1.5

Showdll | Reset | Std. Deviation: [0.2
<Back | [ Next> | o= L/_\ W

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

“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

ternpll. asc A

F3 S L
Graph Information 05
' Linear
77997
1:00:00 P Initial ‘eight;
Weight: 0.46 05
E— | Leed) | Final \weight:
Showdll | Reset | 0.
< Back | Next> | 04 K |: 7
74771887 7/7/1337 11:00:00 Pk
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Trail Factor

& Time Step Information - Step 4f5

Graph Styles

s37forage_factor asc
water]_factor asc 0.5
slope_factor.asc

temp00. asc /\

< > .
Graph Information a5

) Linear
FATA997
1:00:00 Lbd Imitial Wweight:
Weight: 0.5 &

Final Weight:

Save | Load |
Showal | FReset | 0.5
N7

< Back | Next> |
74741837 11:00:00 P

74741397

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

Save Load

> Chiow Al Reset
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& Time Step Information - Step 4f5

Graph Styles

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

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").

—p Dave Load
S b Al FHezet
£ Back Mext > |
File narme: |TSNL.gri Save

Save az hupe;

|I3ra

ph [nfarrmation [.qri]

[
El

-

[ see |
Cancel
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Click the “Next” button.

Loave | Load
Shiow Al Fesat
< Back Hext > <

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

Choose a folder to write files to, enter a name for files, choose a palette and
constraint color. The “Frame Scale Option” you want is “Group”. You have the
option to output time steps as individual .ascii or .bomp files for import into other
programs. Then click on the “Finish” button and the data will be processed.

¥ Time Step Information - Step 5/5 E”E|E|
Output Folder: Information:
COutput File Prefis: Ii
Palette: |Default J
W NEW Maps Constraint Color: |
| |

Export Options:
Iv Expart Frames az ASCH Faster
| Export Frames azs Bitmaps

[v ke |nfarmation File

Create Folder
Frame Scale Options: < Back | Exit | Finish >
i+ Group O Individual |
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Step 11: Run 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 | Exit | |[Finish >
[ ]

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
— | ] [ Write A \
]
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Sample of output map

P 1w
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R v e

R T

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
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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 X and Y positions attributed to the area.
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Zoom Window

v Active [slower)

——— |/ | 0ad Map Data [dlowerf

< Back E mit

As you move the cursor over the map, the value changes.

%] Time Step Viewing Utility

File Information

Colurns: 177
Rows: 162

Cell Size: 10
Palette: idrisi

Factor Time Step Weights:

Animated Yiewer
Start: End: Frames/See.

1 24 1
L] o
Zoom Window

¥ Active [slower)

v Load Map Data [slower)

¥ 257409.25 i 410890246 Y alu

8879

I
?I?*S? 7:00:00 AM
o L

285 -High

0-Low
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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?

es ko | Cancel |

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

Notice the file extension is *.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; End: Framesz/5ec.
1 24
| 0T [wite
L ]
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Select Output AV File 23]

Save jn: |l'f) new_maps j =% Ea-

D

My Recent
Documents

=
[
Desktop

My Documents

My Computer

L File name: |TSNLla\ri j Save |
My Metwork  Save as type: | &1 Files = Cancel

Flaces

Under compressor you have 14 options to choose from. Select “Full Frames

(Uncompressed)”.

Video Compression E'
Compressor:; OF.
| Full Frames [Uncompressed) j Cancel

Intel Indeo® YWideo 4.5 e
Ihdea® video 510 0
Sony OV zoftware CODEC

#irlink, H. 263 Wideo Codec

airlink, v12 <-» BGE converte—
Full Frames [Uncompressed)

Click OK.
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Step 16: Exporting Frames as Bitmaps

If you would like to export frames as Bitmaps, click on the “Back” button.

Animated Viewer
Start: End: Frames/Sec.

= | m write Al ‘

Zoom Window

v Active [slower]

v Load Map Data [slower)

_* < Back | E xit

Export Oplions:
W Export Frames az ASCI R aster

v Export Frames az Bitmaps

-------------------------------------------------------------- -

L

W \Wirite Information File

¢ Back ‘ E xit ‘ Finish >
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Fil=  Edit View Favarites Tools  Help

@Back * &l I'ﬁ‘ j'-ll Search b= Folders v

Address |";) DHAKRESS new_maps

I File and Folder Tasks

3 Maks a new Foldar

&) Publish this Folder to the
WWeb

e share this Folder

Other Places

) KRESS

|j:'| My Documents

i My Computer

\'.'J My Metwaork Places

Details

new_maps
File Folder

Date Modified: Today,
December 05, 2003, 2;32 FM

Finally, you can select either “Exit to Builder” to run another model or “Exit to

Main” to return to the main page of KRESS Model.
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