Hands on Exercises for

Grid-based Map Analysis and GIS Modeling Workshop

— Exercise #1 — Map Analysis Framework (MapCalc)

— Exercise #2 — Example of a Simple Erosion Potential Model (MapCalc)
— Exercise #3 — Reclassify and Overlay Techniques (MapCalic)

— Exercise #4 — Measuring Distance and Connectivity (MapCalc)

— Exercise #5 — Characterizing Spatial Neighborhoods (MapCalic)

— Exercise #6 — Surface Modeling (MapCalc and Surfer)

— Exercise #7 — Spatial Data Mining (MapCalc)

— Exercise #8 — Gaining GIS Modeling Experience (MapCalc)

— Optional Exercise — Data Exchange Procedures (MapCalc)

. Workshop CD

— The following “short set” of exercises used in the workshop are designed to
demonstrate basic Map Analysis techniques and GIS Modeling considerations. For a more through experience, complete
the “full set” of Workshop Exercises as homework using the software contained on the Workshop CD.

(Short Exercise #1) Map Analysis Framework (Raster; grid-based data structure and analysis)

Install MapCalc from the Workshop CD using \MapCalc\mapcalc_learner.exe.
Access MapCalc by Start-> Programs-> MapCalc Learner > MapCalc Learner and select “Open existing map set” then
browse to the ...\WorkshopData\ folder you copied from the workshop CD and select Bighorn.rgs as the database.
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Display Tools

lg Layer Contour button - mouse-over to identify Elevation values within contour polygons
lE Layer Mesh button

Toggle 3D View button

C’i Rotate button

= Reset View to Defaults button

Zoom-in button > click and drag area on the map to be enlarged

lE Use Cells button

[:3 Select button > mouse-over to identify Elevation values within grid cells

Example Map Analysis (Slope operation identifying terrain steepness)

S

Map Analysis button, select Neighbors—> Slope

...accessing the Slope command




T E
Slpe  [Elewston =]
Select | & pited
o
 Average
For  [Sepemadl <]
SLOPE Elevation Fitted FOR Slopemap
ok | ] | Help
Min [ >=] Max [ < ]| Eountl acresl"/° Gridded Areal Calar Lock |
30 35 4 0.e9 0.041 On
............................... B 0 -0 s 0 o
20 25 182 36 17 Off
15 20 433 m 51 On
10 15 1447 322 15 Off
5 10 3632 a21 38 aff
a 5 3977 a4 1 On

Enter SLOPE Elevation Fitted FOR Slopemap command, then OK button

'Stopemap

Double-click on Slopemap

]

legend and swap Red (to high values) and Green (to low values) color assignments

View, Rename and Delete Layers button > Elevation - View

And then from the Main Menu at the top, select Map > Overlay > Slopemap

Slopemap over Elevation|

lE Use Cells button II Zoom-in button - click and drag area on the map

(Short Exercise #2) Example of a Simple Physical Model (Erosion Potential Model that Derives, Calibrates and
Combines map layers)

Become familiar with the following simple model flowchart and script for estimating soil erosion potential—

500 feet 0% 1 Gentle 11 Light/Gentle

: — : —— 2 Moderate :

2500 feet 65 % 3 Steep 33 Heavy/Steep
Elevation SlopeMap Slope__classes Erosion__classes

500 feet 1 Path 10 Light

: — : —— 20 Moderate

2500 feet 200 Paths 33 Heavy
Elevation FlowMap Flow _classes

Logical processing sequence
(Flowchart)...
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A, Map Analysis Pl

Seript  Edit

Reclsssify  v| Overay  ~v| Distance | Neighbors v Statisticsl  v|Impot/Expot v| Macio )

Bighotn_erosion

Operation | Dperation Detail Disply  Cleanlp =~

NOTE fimpls Ercision Potertial Modsl n ]

MOTE Create and interpret a tenain steepriess map... D O

SLOPE SLOPE Elevation Fitted FOR: Slopemap D O

RENUMBER RENUMBER Slopemap ASSIGNING 1 T0 0 THRU 4 ASSIGNING 270 4 THRU12.. 2D O

PALISE Hone O

NOTE Create and interpret a water flow map... 2D O

DRAIN DRAIN Entire OVER Elevation Simply Stespest FOR Flowmap n O

RENUMBER RENUMEER Flowmap ASSIGNING 10 70 1 THRU 2 ASSIGNING 20 TO 2THRU 8... 2D O

PALISE Haore O

NOTE Corbine the stespness and flow maps for erasion potential classess map. n O

COMPUTE | COMPUTE Flow_classes Plus Slope_classes FOR SlopeFlon_classes il O

PALISE Haore O < .

= = = Command sequence (Script)

E Press the Map Analysis button to pop-up the Map Analysis dialog box.
Select Script-> Open and then browse to and select Bighorn_Erosion.scr file in the ...\WorkshopData\Script\ folder.

g
Zini|

i)
LN

Etevation|

Resize and position the script window to the lower-left portion of the display.

Execute the command script a line at a time by double-clicking on the line and interpreting the dialog box information.
Submit a command line by pressing OK. The first portion of the erosion model...

MOTE Create and interpret a terrain steepness map...

SLOPE SLOPE Elevation Fitted FOR Slopemap

REMUMBER |RENUMBER Slopemap ASSIGNING 1 70 0 THRU 4 ASSIGNING 270 4 THRU 12 ..

...creates a map of terrain steepness (Slopemap) then “calibrates” the steepness into three classes (1= Gentle, 2=
Moderate, 3= Steep). The next portion of the model...

MOTE Create and interpret a water flow map...

DRAIM DRAIM Entire OWER Elevation Simply Steepest FOR Flovwmap

REMUMBER |RENUMBER Flowmap 45SIGNING 10 TO 1 THRU 2 ASSIGNING 20 TO 2 THRU & ..

...creates a map of water confluence (Flowmap) then “calibrates” water flow into three classes (10= Light, 20= Moderate,
30= Heavy). The final portion of the model...

MOTE Combine the steepness and flow maps for erosion potential clazsess map..
COMPUTE |COMPUTE Flow_clazses Plus Slope_classes FOR SlopeFlow_claszes

...combines the steepness and flow maps into a single erosion potential map (Erosion_classes) to identify each map
location by a two-digit code where the first number (tens digit) indicates the flow class and the second number (ones digit)
indicates the steepness class. For example, 11= Light/Gentle (low erosion potential) and 33= Heavy/Steep (high erosion
potential).

NOTE Calibrate Erosion Clazzes for Erozion Potential ... 1= high EF [1each farther] through 3=1...
RENUMBER |FENUMBER SlopeFlow_classes ASSIGNING 1 TO 33 ASSIGMING 2 T0 32 ASSIG...
W Calculate the effective distance from streams for every location in the project area
SPREAD  |SPREAD Water NULLYALUE PMAP_NULL TO 300 THRU Erosion_potential Simply F..
W ...end of script

RENUMBER |RENUMBER ‘Water ASSIGNING -1 TO 1 FOR Newtap

COVER  |COVER Erosion_eProw_Buffers WITH NewMap IGNORE 0 FOR EPot_display

The remaining commands create a variable-width buffer around streams (Full exercise #2).




(Short Exercise #3) Example of a Suitability Model (Habitat Suitability Model that Derives, Calibrates and Combines
map layers)

The combination of geographic factors often determine habitat quality. In this example, using the Bighorn.rgs database
Hugags in this locale have shown a preference for...

e Gentle Slopes (<10%)
e Southerly Aspects (E-W)
e [ower Elevations (<2450 feet)

...are evaluated using computer-based map analysis techniques for Binary, Ranking and Rating suitability models.

Using the flowchart and script listing below, become familiar with the model logic ingrained in each processing step that
leads to the final Hugag habitat suitability map.

Conveying Suitability Model Logic

gentle slopes

Stope
Elevation [— Slope —1 Preference
G Jrefereice T crmes
southerly aspects
Aspect ) Habitat
Elevation | ——  Aspect | —— Preference Rating
Bad 1109 Good Bad 1109 Good
lower elevations
Elevation @
Elevation Preference
Bad 109 Good
Base Maps Derived Maps Interpreted Solution
Maps Map
Water
Covertype Mask
0=No, 1=Yes
Constraint Map
e Map Analysis =)
Script Edit
Feclassify v| Ovelay 7| Distance | Neighbors |~ _Statisicsl | Impor/Ewport ¥| Macio ¥
ighom_Habitat
Operation | Dperation Detail Display | Flean Up
NOTE {Eimp Habita Hodeks. Jo O
NOTE Creale maps of Slope and Aspect... D O
SLOFE SLOFE Elevation Fited FOR Slopemap D O
ORIENT | ORIENT Elevation Octants FOR Aspecimap D O
NOTE press Continue to proceed: Close o stop the seript D O
PAUSE Nane |
NOTE Binary Madel- gentle, southem and low, D O
REHUMBER |RENUMBER Slopemap ASSIGNING 170 0 THRU 10 ASSIGNING 07010 THRU 100 FOR §_Pref D O
RENUMBER | RENUMBER Aspecimap ASSIGNING 0 T0 1 THRU § ASSIGNING 1 T0 3 THRU 7 FOR 4_Pref D O
|| RENUMBER | RENUMBER Elevation ASSIGNING 1 T0 0 THRL 2450 ASSIGNING 0 TO 2450 THRU 5000 FORE_Pief 2D ]
COMPUTE | COMPUTE S_Pref Times &_Pref Times E_Pref FOR B_Habitat D O
PAUSE Nane O
NOTE Rarking Modsh- number of acceptable condiions with = none thiough 3= llthres condiions good D O
COMPUTE | COMPUTE S_Pref Plus A_Pref Plus E_Pref FOR R_Habiat D O
PAUSE None ]
NOTE Flating Modek- "calbrate" preferences on a scale of 1= paor thiough 9= excelent D O
RENUMBER |RENUMBER Slopemap ASSIGNING 3 TO 0 THAL 3 ASSIGNING 7 TO 3 THRL 4 ASSIGNING 5 TO 4 THRUL. 2D O
RENUMBER |RENUMBER Aspectmap ASSIGNING 1 T0 1 THRU § ASSIGNING 570 3 ASSIGHING 6 T0 7 ASSIGNING ... 2D O
REHUMBER |RENUMBER Elevation AS5IGHING 8 T 0 THRU 2350 ASSIGNING 7 T0 2350 THRU 2375 AS5IGNING 5 T... 2D |
| Pavse None O
NOTE caloulate total and average "soore” D O
COMPUTE | COMPUTE 5_Pref2 Plus &_Pref2 Plus E_Pref2 FOR Total_Suitable D O
COMPUTE | COMPUTE Total_Suitable Dividechy 3 FOR Avg_Suitable D O
PAUSE Hone O
NOTE mask for water D O
RENUMBER |RENUMBER Water ASSIGNING 0 T0 1 ASSIGNING 17010 FOR Water_mask D O
CALCULATE | CALCUILATE évg_Suitable * Wiater_mask FOR Ava_suitable D O
NOTE sl O
NOTE end of script 20 r

Under the guidance of the instructor, access and complete the suitability model for Hugag habitat by selecting Map
Analysis—> Script-> Open—-> Bighorn_Habitat.scr in the ...\WorkshopData\Script\ folder and completing the processing a
line at a time.




(Short Exercise #4a) Spatial Analysis (Simple and Effective Distance)

o Within the Bighorn.rgs database select the Map Analysis button, and then select Distance-> Spread

B Map Analysis [EIEI=x=

Scipt Edit

Rocisty_~|_Ovetay_+|_Disarcs_[~| Napbors |+ _Stsitienl | inpatEpon +|_acro_<]
rrery b

o &
Opeatin Operaion Dot i3, Dy |CleanUp
SPREAD  [SFREAD st 1 g DI TO 700 Sy PO Fosd por 1E3 m]

...accessing the Spread command

Simple Distance
& Spread ==

Spiead Roads -
HullVahue  [Prap_MULL -

To |100 -
I~ Thu
[~ Over

Select

Select

a0 a0

Select | @& Simply

" Explicitly
" weighted
For  [Road_prox -

SPREAD Raads NULLYALUE PMAP_NULL To
100 Simply FOR Fioad_prox

oc | el | [CHee

SPREAD Roads NULLVALUE PMAP_NULL TO 200 Simply FOR Road_prox

5y Shading Manager [Road_prox) ==
Range Displey Riange Controls
MnO=l]  Marlcf] Com| comGradedaealCoor [losk [ [ gk || Hitogem Templates e
25| EX] : ml 9. 074‘ 41 Hﬁ‘ — Caodetn: I | Saision % = H
S % e 1ee Bl 00| | calculation Mode For Ranges = éﬂ
15 20 340, 203051 953 oif Cancel Uset Defined Ranges =
10 15 1318 3116 1345 n
5 10 2551 567.328 260 [N ot Help
1 5 31| 75658 3.2 [ O

g 1 21| 138107 534-Dn wlles

Double-click on the map
legend and set the display to “User Defined Ranges” (Calculation Mode), “7” (Number of Ranges), Color settings as shown
(Grey, Green to Red with Yellow inflection), enter the Min[>=] values as shown and press OK to create the custom display.

Effective Distance
SLOPE Elevation Fitted FOR Slopemap ...already created

RENUMBER SlopeMap
ASSIGNING 1 TO0 THRU 3
ASSIGNING 2 TO 3 THRU 5
ASSIGNING 3 TO5 THRU 8
ASSIGNING 4 TO 8 THRU 12
ASSIGNING 5 TO 12 THRU 16
ASSIGNING 6 TO 16 THRU 24
ASSIGNING 7 TO 24 THRU 30
ASSIGNING 8 TO 30 THRU 100
FOR sFriction ...identifies increasing relative barrier to hiking movement as terrain steepness increases



Shading Manager [SFriction] S|
Range Display | Flange Confrols
Min[>=] Max [ < ]| Euuntl scvexl % Gridded Alssl Color  [Lock [ I Histogram | Templates

8 27 5 028 iﬁl """ Ealetiations | Stalislics
434 95 +4 [ or ﬂl Caloulation Mods For Ranges

787 175 [ arf Canecel Equal Aanges -

1641 35 17/ On

7

B

g Mumber of ranges: [7 -
o e s 5 ar Help

3

2

Round ranges by [0.1 -
Color Interpolation Methac
Ao | st ||| e e

235 524
2095 266

'Sriction

RENUMBER Water
ASSIGNING1TOO0
ASSIGNING 0 TO 1

FOR wFriction ...identifies water as absolute barrier to hiking movement

Shading Manager [wFriction] 5]
Categaory Display

Categary | Caumtl acresl’/a Gridded Areal Color Ok I
1 9594 2134 98
Apply |

0 'water-- sbeolute barrier 207 45 21

\wrriction

-
== —

COMPUTE sFriction Times wFriction FOR Friction ..

shading Manager [Friction] 21x
Fiange Display | [RargeContols |
Min (3= Mar [ < | Eouhll aclesl 2% Gridded Areal Color Lok ok I __ Histogam |  Templtes
27 B 0.28] on Lt Calculations | | Statistics
430 BE 4 4- off ﬂl Calculation Made For Ranges
mn 73 off [ [UserDefined Ranges =]
I 16 on

Number of ranges: |8 -
2415 537 ] off Hep
Feund ranges by: |01 -

Color Interpalation Metha
" RGB & Hsv

239 518 24 of

03 452 2 [ o
207 4% 21 On <¢Lese

.combines relative and absolute barriers

[Frcdon

SPREAD Roads NULLVALUE PMAP_NULL TO 200 THRU Friction Simply FOR Road_hikingprox

proximity to the nearest road for all locations in the analysis frame.

i
Fiange Display | Range Contioks
Min [>=] Manl< || Count] aoresf Gridded dreefOoior Lok | [ o Histogram | Templates
20 e 2 n Calelations | Statisties
199 [1] i PP || Calcuiation Mode For Ranges
180 f 0 Cancel | | [User Defined Ranges -
100 140 257 872 Number of ranges: [11 k3
a0 00 28 552 ﬂl
Round ranges by [1 -
&0 GO %) ee? Color Interpolation Methox
40 61 @0 19 & Hsv
20 40 M4 4%
10 0 197 43
1 0 w@s s
0 ICIRED <¢Less

[EffectiveProx

(Short Exercise #4b) Spatial Analysis (Viewshed, Visual Exposure and Weighted Visual Exposure)

Viewshed

...identifies relative

Grid-based Map Analysis and GIS Modeling
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B Radiate ==
Radiate [foats =]
Over [Eevaion <]

To 100 =
At 1 -
Nl |
I Thu [ =
r o omo |

Mode
Select & Simply
" Completely

© Weighted
" Degiees

For Road_viewshed -

RADIATE Roads OVER Elevation TO 100 AT 1
NULLYALUE 0 Simply FOR Road_viewshed

oK ‘ Cancel | P e

RADIATE Roads OVER Elevation TO 100 AT 1 NULLVALUE 0 Simply FOR Road_viewshed
...Identifies all locations that are visually connected to at least one road cell as a binary map (1=seen, 0=not seen)

By Shading Manager [Road_viewshed] lﬁ
Category Display
‘ |Calegurp | Cuunt| acres| % Grdded Area| Color Ok |
1.0: Seen 9226 2,051.812 94.13

" 00| Mot seen 575 127877 587 Lpely
Cancel

dep |

[Road_viewshed

Visual Exposure

e Map Analysis button, select Distance-> Radiate

R Map Anayss =6 ]

Scipt Edit

Rederty_~|_veley -]
T

T Nebes |- _Stastoa_~]imsavEspot +|_Mao_|

(Opertion | Operaion Dsta
SPREAD  [EPRERD Fasd:

Dy |CleanUp
D0 700 Sery PO Foad o 1E3 [}

...accessing the Radiate command

RADIATE Roads OVER Elevation TO 100 AT 1 NULLVALUE 0 Completely FOR Road_VExposure ...identifies the number of road
cells visually connected to each map location (increasing values indicate areas that are increasingly more exposed)

Shading Manager [Road_¥Exposure] 21x
Range Display | Flange Conlrols
Min (3= Mar [ < ]| Eouhll aclesl 2% Gridded Areal Color Lok ok I Histogam | Templates
300 2 05 002 On {7 Eskeisons ] tatstios

250 % 578 0.27 S o &I Caleulation Mode For Ranges

200 450 100 46 off Concel || JUser Defined Ranges -
100 180 1sm 407 19 on Number of ranges: |7 -
50 100 %; 9 37 [ o ﬂl Found w
iound ranges by: |
i Il L “ Colot Interpolation Metha
0 IGERE] 53 On  RGE @ Hav
<¢Lese

Road_VExposure

Weighted Visual Exposure

RENUMBER Road_type
ASSIGNING 1 TO 4
ASSIGNING2TO 3
ASSIGNING 10 TO 2
ASSIGNING 40 TO 1

FOR Road_classes ...calibrates the roads based on relative number of cars

Shading Manager [Road_classes] 5[
Categary Display ‘
Category | Cuunll acreslz Gridded Areal Calor | ‘ Ok I
40 cars per hour 220 4849 22
Anply
10 102 27 ' |

2 500 111 ns Cancel |
1 E I 25 \

0 g180 2042 94

[Road_ctasses

Grid-based Map Analysis and GIS Modeling
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RADIATE Road_classes OVER Elevation TO 200 AT 1 NULLVALUE 0 Weighted FOR wVExposure ...identifies the

weighted visual exposure for each map location (uses the road type as the weight)

wVExposure

Shading Manager [wV¥Exposure] 2%
Riange Display | Fiange Conlrols
blin [ >= | Mas[<]]  Coun] acresf% Gicded reafCalor  [Lock ok I Histogrom Templates
6800 7 15 0.8 On (T alodaions | tatisies
5000 €000 194 431 z- of 20| | Ealoudstion Mode For Ranges
4000 5000 451 100 45 off [ Equal Ranges B
3000 4000 7m0 183 75 on Numberofranges: [7 =]
2000 w0 M 8 11 off ﬂl — =
i aon) e w0 17 o Color Interpolation Metho
0 1000 5548 1234 57-Dn << Less ~ RGB @ Hav

(Short Exercise #5) Spatial Analysis (Neighborhood operators)

S

Within the Bighorn.rgs database select the Map Analysis button, and then select Neighbors—> Scan

Map Analysis
Sarpt_Edt

laix

Retonly o] vty - Ditce | Nepbws |3 St [impotEipon - Moo ]
v

i S Tnterpolate
Operson | peraion Dl . [ Disley Gl
o proile [
£
2 Spe .
...accessing the Scan command
Scan
Select [~ Orienttd ode
O Average  © Median
© StdDev  © Majority
€ Coffvar € Minaiy
& Total © Diversity
 Mavimum € Deviation
 Minimum € Propartion
lgnaring 0.0 B
within 5 -
~OrientShape————————
g & Cicle
€ Square
[~ Awound -
For Housing_density B
SCAM Houses Total IGNORE 0.0WITHIN 6 CIRCLE
FOR Housing_density
oK | Earedl | Help |

number of houses within a 6-cell reach of every map location

SCAN Houses Total IGNORE 0.0 WITHIN 6 CIRCLE FOR Housing_density ...identifies the total

Housing_density

Sk -

Shading Manager [Housing_density] 2%
Range Display | Flange Contiols
Min [ 3= | Man[ < ]| Enum| acresl 2% Gridded Areal Colot |Lock ok Histagram Templates
B B ok 038 on O Edelaiions Y Statistis .
40 43 956 044 - off ﬂl Calculation Mode For Ranges
20 Ell 7w 079 ot Cancel User Defined Ranges =
10 2 2285 Y 23 On Nurber of ranges: |8 -
5 0o 40 102 47 oif ﬂl Found N —
jound ranges -
3 5 508 13 5.2 [ ot e ‘
Color Interpolation Methor
1 3 14 38 15 [ 0 " RGB @ Hsv
[ 1 6%m3 1548 7l on << Less ﬂ

wese

SCAN Covertype Diversity IGNORE 0.0 WITHIN 4 CIRCLE FOR Covertype_diversity ...identifies the number of different
cover type classes within a 4-cell reach of every map location

[Covertype_diversity
shading Manager [Covertype_diversity] x|
Categary Display ‘
Categary | Caumtl acresl 2% Gridded AreaI Color Ok I

4 four covertypes 164 35 1.7
"3 e w2 35 ey |

2/ bwn 4562 15 47 Cancel |

1/ ane 420 92 2l ;

Grid-based Map Analysis and GIS Modeling
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SCAN SlopeMap CoffVar IGNORE 0.0 WITHIN 2 CIRCLE FOR Roughness ...identifies the coefficient ([StDev / Mean] *
100) of variation as the relative amount of variation within a 4-cell reach of every map location

Shading Manager [Roughness] 21x] Roughness
Range Display | |RangeContros |
Min (3= Ma [ < ]| cuum| aclssl 2% Gidded Areal Color Lok ok I Histogam | Templates
38 19 4z 013 On {7 Eskeisons ] tatstios

%0 % 163 o7 [ of 200 ||| Cacuetion Made For Ranges
il 80 147 27 15 off ] User Defined Ranges =

B0 70 332 87.2 4 On Number of ranges: |10 -
Help

50 60 1205 %8 12 off Fand o
ound ranges -
0 50 2388 527 2+ o o=
Colot Iterpolation Metho
0 40 F00 689 3z-mf  RGB & Hov
20 0 2us 477 2 [ O
10, 0 3w 7S EG on

0 10 FI T 0041 [ 0n D

As time and interest permits for optional homework, complete the MapCalc Tutorials on the Workshop CD in the
...\Surfer\Surfer_Tutorial\ folder.

(Short Exercise #6) Surface Modeling (Generating continuous geographic distributions from discrete point sampled data—
Density Analysis and Spatial Interpolation)

Density Analysis

) HUGAG_COUNTS.GRD - Notepad =@ % |

File Edit Format View Help

DSAA <« Identifies Surfer .grd Ascii file -
99 99 «—— Identifies 99 rows by 99 columns
0 0.0267278617711 «—— Identifies Latitude of LL corner

0 0.0267278617711 +— Identifies Longitude of LL corner
08 i value

0.0.9.00.00.00 0 EE—
8 g g 8 8 g g g g g From _ Biowse | [ DatHUGAG_COUNTS grd
0000000000 st
O00000O0O0OO0 O |99column values (left to right) € Bae
10000000 0 0 | defining the first row of data foven x| ;Ei;‘:z;ﬁ]‘”‘"
0000000000 ook [SSpecaDoe 7] & e ED-
0000000000O0 Nobvave  [SURFERRUL ]
0000000000 7 O Lower Left Cormer)
000000000 For e —
000O0O0O0O0O O 0 O« Beginnext 9 column values for e
000000O0OOO0 nextrow ..continue until all 99 0 oo ool shop WalopDlacoss
He EONS have ESen S nnad X Fienane:  [HUGAB_COUNTS 53 Open = nCafesmFoentiep
< »
lesofype: [Suferhscifg) 7] ancel ancel el .
_ e e = ) o) == = V]\f the Hugag counts map isn't

in the Bighorn.rgs database, import it by selecting Map Analysis—> Import/Export-> Import-> choose “Surfer (Ascii)”
format, browse to the Hugag_counts.grd file in the ...\WorkshopData\Special_Data folder you copied from the workshop
CD, enter Hugag_counts as the new map name and click OK.

SCAN Hugag_counts TOTAL WITHIN 6 FOR Hugag_density ...identifies the total number of Hugag occurrences within a
6-cell reach to generate a density surface of animal activity

Shading Manager [Hugag_density] 21x|

Range Display Rlange Conlroks
Min [ 5= Max [ < ]| l:uum| al:resl % Gridded Areal Color  [Lock | N | Histogram | Templates
N S 1 on [ Caletigtions | statistics

k] 81 18 [ES ﬂl Calculation Mode For Ranges
B 28 ez 28 oif Cange || [Vser Befned anges -
0 50 661 147 6.7 On Number of anges: [3 >
£l 40 956 23 a8 oif Heb o o
ound ranges -
El EC IR FY T 1 o et
Color Interpolalion Methol
10, ST 2 [ 0 € RGB & HSV
1 0 3628 807 37- On
0 1 20 sad 24 On «Less

Right-click on the map and select the Shading Manager. Click on the Statistics tab and note that the average customer
density is 17.5 with a standard deviation of 15.0 (rounded). Therefore the breakpoint for unusually high Hugag densities is
17.5 + 15.0= 32.5 (Mean + 1 Stdev).

RENUMBER Hugag_density
ASSIGNING 0 TO 0 THRU 32.5
ASSIGNING 1 TO 32.5 THRU 1000
FOR Hugag_highDensity ...isolates the locations of high Hugag density (assigned a value of 1 embedded in zeros)

Grid-based Map Analysis and GIS Modeling
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Hugag_highbensity

Shading Manager [Hugag_highDensity] ﬂ

Category Display

|
Category | Cuunll acreslz Gridded Areal Calor Ok I

1: High density 1679 373 17

. =}
0/ Mot high ;22 1806 a3 ﬂl S
LCancel | 4 =

Spatial Interpolation

Install Surfer from the Workshop CD using \Surfer\s8demo.exe.
Access Surfer by Start> Programs—> Golden Software Surfer 8-> Surfer 8.

Bring the data into Surfer by...

Selecting Grid—> Data-> and browsing to ...\Program files\Golden Software\Surfer8\Samples folder and specifying the
DEMOGRID.DAT data file. Accept all of the defaults and press OK to generate the interpolated surface.

Selecting Map—~> Contour Map—-> New contour map and accepting the default DEMOGRID.GRID file specification to
generate a Contour map of the interpolated data.

Selecting Map—~> Wireframe—-> New contour map and accepting the default DEMOGRID.GRID file specification to generate
a Wireframe map of the interpolated data.

Grid Data - D:\Projects\DU\MOSacademy_Geotech

H IColumn A Lon [x] j Filter D ata... |
' ICqumn B: Lat[¥) j Wiew Data |
Z IEnlumn C: Period 1 Activity j Statistics | ™ Grid Report

Gridding Methad
lrllnverse Distance to a Power j Advanced Options... | ‘ Cross Validate. .. |

Cancel

22X
Data Columnz (16 data points] 03

Output Grid File
ﬁeotechnolngy\MElS_ZEIEIF\MDS_GeotechnDIOgyU?\LabE\AnlmaI_actlwtyT.grd = ‘

Grid Line Geometry
Minirmum b aimum Spacing # of Lines

% Direction: |-1D4.030858 |-m4n129553 |ono0i78s1s1s . 100 =

7 Diiectior: [40.33409115 | [40.34758657  [O000017993833 |76

As time and interest permits for optional homework, complete the Surfer Tutorials in the
...\Geotechnology_software\Surfer\Surfer_Tutorial\ folder on the Workshop CD.

(Short Exercise #7) Spatial Data Mlnlng (Similarity and Clustering)

If MapCalc is still open, change to the Precision Farming database by File> Open-> AgData.rgs. If MapCalc isn’t open,
access it by Start-> Programs—> MapCalc Learner - MapCalc Learner and select Agdata.rgs as the database.

o Map Analysis button, select Statistical> Relate

wExpon | Meco <]

Diplay | CsanUp,

...accessing the Relate command




Similarity

ETTEE— A

Relate

Map SR simierty
weight [
Comparisanval  [11.0

With Map v
Weight i
Comparison'Vel

(1336_Fall K.1.177.0)
add | |(1995ZFal Totam, 1.328)

Del
For  |PKN sty 5l

[FELATE ((PKN_similarty, 1, 11.0]WITH (1936_Fal K, 1,177.0),
(13%6_Fall TotalN, 1, 32 9) FOR PKN_simiaity

ok | Cancel | He |

Display the 1996_Fall_P surface and double-click at location 45¢, 18r to pop-up
the “drill-down” summary of the values at that location for all maps. Note that P=11.0, K=177.0 and N= 32.9.

RELATE ((1996_Fall_P, 1, 11.0) WITH (1996_Fall_K, 1, 177.0), (1996_Fall_TotalN, 1, 32.9) FOR
PKN_similarity ...identifies the relative amount of similarity of each map location to a comparison set of map values

PR simitarty

Clustering
I
Chuster 1996_Fal_P hd
With hd
1996_Fal_K
Add 13996_Fal_TotalN
Del
Using 3 -
Far PKZ_cluster -

CLUSTER 1996_Fal_P\WITH 1936_Fal_K,
1996 _Fall_TotalN USING 3 FOR PEZ_cluster

oK | Cancel | "Heip |

CLUSTER 1996_Fall_P WITH 1996_Fall_K, 1996_Fall_TotalN USING 3 FOR PKZ_cluster
...Identifies distinctly similar data zones where the data values within a zone are as similar as possible and as different as
possible among the data zones

Shading Manager [PK2_cluster] x|
Category Display |
| Category. | Emmll acrexl % Gridded Areal Color
3 Data Zone thiee IEIEE a1
Apply
2 two 1667 97 Bl
1 one 7 186 o2 Cancel
'

PKZ_cluster

Grid-based Map Analysis and GIS Modeling
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Script of Short Exercise Solutions (ShortExercise.scr)

_ioix
Script  Edit
Reclassify 'l Owerlay 'l Distance *'l Meighbars *l Statistical 'l Imnport/E xport *'I Macm |+
ShortExercises
Operation Operation Detail Dizplay |Clean Up
MOTE Short Exercises #1 through #6 . ***USE Bighom.rgs database™ 20 I_
NOTE Short Exercise #1.. D (Il
SLOPE SLOPE Elevation Fitted FOR Slopemap 20 |_
NOTE Short Exercise #2 .. uses Bighom_erogion, scr script 2D I_
MOTE Short Exercise #3 .. uzes Bighom_Habitat, zcr script 2D I_
NOTE Short Exercise Ha.. D (I
SFREAD SPREAD Roads MULLYALUE PMAP_MIULL TO 200 Simply FOR Road_prox 2D O
REMURMEER |REMUMBER Slopemap @55IGMING 1 T0O 0 THRU 3ASSIGNING 2 TO 3 THRU 5455IGMNING 3 TO 5 THRU 8 ASSIGNING 4 TO .. 2D O
REMUMEER [REMUMBER ‘W ater 455IGMING 1 TO 0 ASSIGMWING O0TO 1 FOR wFriction 2D O
COMPUTE | COMPUTE sFriction Times wFriction FOR Friction 2D I_
SPREAD SPREAD Roads MULLYALUE PMAP_MIJLL TO 200 THRU Friction Simply FOR Road_hikingprox 2D O
FADIATE RADIATE Roads O%ER Elevation TO 100 AT 1 MULLYALUE O Simply FOR Foad_viewshed 2D O
RaDIATE RADIATE Roads OWER Elevation TO 100 AT 1 NULLVALUE O Completely FOR Road_VExposure 2D I_
FEMUMEER [RENMUMEBER Foad_type ASSIGMING 1 TO 4 ASSIGNIMG 2 TO 3ASSIGMING 10 TO 2 A55IGMNING 40 TO 1 FOR Road_classes 2D O
RaDIATE RADIATE Road_clazses OWER Elevation TO 180 AT 5 MULLWALUE 0'Weighted FOR Road_wWExposure 2D I_
NOTE Short Exercise H5.. i (I
SCAN SCAM Houszes Total IGMORE 0.0WITHIM 6 CIRCLE FOR Houzing_denzity 20 I_
SCAN SCAMN Covertype Diversity IGMNORE 0.0WITHIN 4 CIRCLE FOR Covertype_diversity 2D I_
SCaM SCaM Slopetap Coffar IGNORE 0.0°'WITHIN 4 CIRCLE FOR Roughness 2D O
NOTE Shert Exerciss H6.. ] O
RELATE RELATE [[1936_Fal_P. 1. 11.00%ATH [1936_Fall_K, 1. 177.0). [1936_Fal_TotalM, 1, 32.9) FOR PKM_similarity 2D O
CLUSTER  [CLUSTER 13996 _Fall_P'%/ITH 1936_Fal_k.. 1336_Fal_TatalM USING 3 FOR PKZ_cluster 2D O
SCAN SCAM Hugag_counts Total IGNORE 0.0 wWITHIMN & CIRCLE FOR Hugag_density 2D I_
REMUMEER [REMUMBER Hugag_density ASSIGNING 0 TO 0 THRU 325 AS5IGNING 1 TO 325 THRU 1000 FOR Hugag_highDensity 2D O
NOTE Short Exercise #7 .. **USES AgData.rgs database™ 2D I_
RELATE RELATE [[1936_Fal_P. 1. 11.00%ATH [1936_Fall_K, 1. 177.0). [1936_Fal_TotalM, 1, 32.9) FOR PKM_similarity 2D O
CLUSTER  |CLUSTER 1996_Fall_P wITH 1336_Fall_k.. 1956_Fall_TotalM USING 3 FOR PKMN_cluster3 2D O
NOTE End of script D (I




