Applying MapCalc Map Analysis Software

| dentifying Campground Suitability: A recreation specialist needs to generate a map that
identifies the relative suitability for locating a campground. In an initial planning session it
was determined that the best locations for the campground is on gently sloping terrain, near
existing roads, near flowing water, with good views of surface water and oriented toward the
west.

<click here> for a printer friendly version (Campground.pdf)

Processing Flow.

MAP_"PEDIGREE" (FLOWCHART) Campground Suitability—
Suitability = fn{Elevation, Roads, Water) M Odel Log| c
“Algorithm” “Calibration™ “Weighting” All GIS models can be
ELEVATION ] SLOPE Gentle Slopes | S-PREF eXpre$ed asa ﬂ OWCha_rt Of
processing steps. Inthis
ROADS PROXR Near Roads |R-PREF example, SLOPE is derived
|| from a base map of
WATER PROXH Near Wafer | U-PREF SUITABLE ELEVATION. Inturn, the
ELEUMLIN Modeled | S| OPE map isinterpreted for
WATER VEXPOSE | Good Views |U-PREF areas of “relative goodness’ in
| ~rows identify | terms of terrain steepness and
ELEUATION ASPECT Westerly | R-PREF inodel criferia stored asthe S PREF map
Base Derived Interpreted - ’
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The each row in the flowchart
is evaluated to reflect preferences for locating a campground—

gentle lopes 1 near roads 1 near water 1 good views of water 1 and westerly oriented.

The final step combines the maps of the five criteriafor a map of the overall suitability
(SUITABLE). Note that the columnsin the flowchart reflect increasing abstraction from
Base maps of physical features, to Derived maps of spatial context, to Interpreted maps of
relative goodness, and finally to aModeled map of suitability. The movement from maps of
physical Fact to decision Judgment involves alogical sequencing of map analysis operations.

Y ou can take a “guided tour” of this model using the MapCalc Learner software...

Accessing a MapCalc Database
To begin aMapCalc session—
1. Click on the Windows Start button.
2. Navigateto Programs & Red Hen Systems & MapCalc and click on the MapCalc
icon.
3. Choose Open existing map set from the MapCalc Quick Start menu and open the
Tutor 25.rgs database. The database will be accessed, several of the base maps will
be opened and a 2-D display of the Elevation map will be maximized.
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Accessing a Stored Script

Now open the command macro for Campground Suitability—

1. Accessthe Grid Analysis module by pressing the Grid Analysis button on the Main
Toolbar Y&
2. Select Scripta Open from the Map Anaysis menu
3. Navigate to the C:\Program Files\Red Hen Systems\MapCalc\M apCalc
Data\Scripts folder open the Campground.scr script
“Mehnabes ——————mEm]
Scrpt  Edit
Fieclassify 'I Overlay 'l Distance 'I Meighbaors 'I Statistical 'l Import/E xport 'I acro 'I
Campground
Operation Operation Detail Display |C|Ean Up
HOTE Campgrount Suitability Madel 2D (]
NOTE Derived Maps... 2D I
SLOFE SLOPE Elevation Fitted FOR Slopemap 2D |_
SPREAD SPREAD Roads TO 100 Uphill Only Sirmply FOR Proximity_roads 20 I_
SPREAD SPREAD W ater TO 100 Uphill Dnly Simply FOR Proximity_water 2D |_
RADIATE | RADIATE Water OVER Elevation TO 100 AT 1 MULLVALUE 0 Completely FOR Expo... 2D r
ORIENT ORIEMNT Elewation Octarts FOR Aspectmap 20 I_
HOTE Interpreted Maps... 20 O
REMUMBER | REMUMBER Slopemap ASSIGNING 3T0 0 THRU 5 ASSIGNING 8 TOSTHRU 15 ... 2D O
REMUMBER | REMUMBER Proximity_roads ASSIGMING 3 TO O ASSIGMING 8 TO .001 THRU 1.5 2D -
REMUMBER | RENUMBER Proximity_water ASSIGMING 9 TO O THRU 2 ASSIGNING 7 TO 2THR... 2D O
REMUMBER | REMUMBER Exposure_water ASSIGNING 9 TO 80 THRU 150 ASSIGNING 8 T0 30... 2D O
REMUMBER | RENUMBER Aspectmap ASSIGHING 3 TO B THRU 8 ASSIGMING 7 TO1 THRU 2. 2D O
MOTE Combine Preference Maps... 2D |_
AMALYZE  |AMNALYZE R_pref TIMES 1'ITH R_pref TIMES 1 %/TH ' _pref TIMES 1%W/ITHY_... 2D r
HOTE tazk Constraint Maps... 20 I_
REMUMBER | REMUMBER Proximity_water ASSIGMING 0 TO O THRU 1.4 ASSIGMING 1 TO1.4T.. 2D I
REMUMBER | REMUMBER Slopemap ASSIGNING 1 TO 0 THRU 50 ASSIGMING 0 TO 50 THRU ... 2D O
COMPUTE | COMPUTE MO_slope Times NO_prax FOR Constraints 2D O
COMPUTE | COMPUTE Constraints Times Patential_average FOR Potential_masked 2D I_ .
Script Procedures

Each line of the script contains an individua MapCalc command. The command lines are
executed in their listed order (top to bottom). Y ou can view a command’ s specifications by
double-clicking on a command line, then click “OK” to execute the command and display the
derived map. In many instances the default map displays are modified for the ones shown
below using the procedures described in Tutorial Lessons 1 through 6.

Base Maps. The Base Maps needed include:

2}

Elevation

identifies its elevation forming a continuous terrain gradient.

Elevation Map. Each grid cell value
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Water

- Water Map. Each grid cell value identifies
surface water present.

Roads

([T

HH Roads Map. Each grid cell value identifies the
type of road present.

Step 1, Derived Maps.

Slopemap

Slope =]

Slope

evation
Mode |

Seleet | Fited m w

 Masimum i . 5;

" Minimum 5

 fwerage u z

f

:

For Slopemap -

E
SLOPE Elevation Fitted FOR Slopemap
[ |
| |

i3 | Cancel | Help | THA H-olem

Slopemap. Theterrain
steepness varies from 0% to 65% slope.
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Nl o Proximity_roads|
o
I~ Thu = u

For Prosimiy_roads ~ T
[SPREAD Floads T 100 Upkill Ol Siraply FOR
Prasirity_razds Ol

x ] o | Proximity_roads. The
distance from roads varies from O (road present) to 10.7 cellsaway. Snce each cell is 100
meters (328 feet), the farthest location in the northeast corner is 1.07 kilometers
(10.7* 328=3509.6/5280= .665 miles) away from the nearest road location. For this display,
the * Shading Manager” was set to Equal Ranges, number of rangesto 11, black assigned to
range 0-1, red to range 1-2, yellow to range 5-6 and green to range 10-10.7.

Proximity_water|

[SPREAD Water 70 100 Uphill Orly Simply FOR
Prozimity_wiater

x ] o | e | Proximity water. The
distance from water varies from O (water present) to 10.1 cellsaway. For more information
on how distance is measured, see “ Determining Proximity” application scenario.

|
Radats e -
wer Elewation -
Exposure_watej
To 100 -
A ! | T
I
Wl 0 - I
0 Thu ¥
I~ Onio ¥ - e
i
Mok B
Select £ Simply »
& Completely “
 fsighted o - »
 Degiees L ®
Far Exposure_water ~
RADIETE ‘woter OVER Elmvation 10 100AT 1
NUILLVALUE 0 Completely FOR Exposre_water
x | e | | Exposure water. The

relative exposure to water varies from 0 (not seen) to 121 water cells seen from the location
indicated in the figure. Sincethereis 128 cellswith water present (blue area in the
Proximity_water map above), a location that is visually connected to 121 cells “ sees’ a lot
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of water (121.128= 95% of the water area). For more information on how visual exposureis
measured, see “ Determining Visual Exposure” application scenario.

Aspectmap

(rient:

levation
- Mode————
elect

' Oolants

" Precisely
Far #spectmap - I

ORIENT Elevation Octants FOR éspectmap

m

0Ok | Cancel | Help |

Aspectmap. The
dominant terrain orientation is West (7= West) and Northwest (8= NW). Thelargeflat area
(no aspect) in the upper left corner is a lake (blue area in the Proximity_water map above).

Step 2, Interpreted Maps.

Renumber < lopemap S_pre

= lopemap
W MNewValue l—
0ld Valus |
0l Uppetvalus |—

ASSIGNING 3TO D THRL &
Add ASSIGNING 8 T0 5 THRU 15

ASSIGHING 570 15 THRU 25

ASSIGNING 370 25 THRU 40

Del ASSIGHING 1 TO 40 THRU 101
For 5_pref il

RENUMBER Slopemap ASSIGNING 9 TO 0 THRU &
IASSIGNING 8 TD 5 THRU 19 ASSIGNING 5 T0 15
THRU 25 ASSIGNING 3 T0 25 THRU 40 ASSIGNING
170 40 THRU 100 FOR S_pref

— S pref. The
“ Sopemap” iscalibrated to a 1 (worst) to 9 (excellent) scale of campground suitability with
gently sloped areas rated the best (green tones).

Renumber 103 nads R_prei

M NewVale
Old Value
Oid Uppetvalue

ASSIGMING 3 TO 0
ASSIGHING 8T0 001 THRU 1
ASSIGNING 7 TO 1.5 THRU 3

Add
ASSIGHING 3T0 4 THRL B
Del ASSIGNING 1 TO & THRU 100

For R_pref -

RENUMBER Progimity_roads ASSIGNING 8 TO 01
|ASSIGNING 8T 001 THRU 1.5 ASSIGNING 7 TO
1.5 THRU 3 ASSIGNING 370 4 THRU 6 ASSIGNING
170 & THRU 100 FOR R_pref

— R _pref. The
“Road_proximity” map iscalibrated to a 1 (worst) to 9 (excellent) scale of campground
suitability with areas close to a road rated the best (green tones).
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Renumber

T
W MNewValue l—
0ld Valus |
0l Uppetvalus |—

ASSIGNING 3TO D THRL 2
Add ASSIGNING 7 TO 2 THRL 4
ASSIGNING 4 TD 4 THRU B
ASSIGNING 1 T0 6 THRU 100

For (' _pref -

RENUMBER Prosimity_water ASSIGNING 8 TO 01
THRU 2 ASSIGNING 7 TO 2 THRU 4 ASSIGNING 4
TO 4 THRU 6 AS5SIGNING 1 T0O 6 THRU 100 FOR
[w_pref

o | cancel | Hen | W_pref The

“Water_proximity” map iscalibrated to a 1 (worst) to 9 (excellent) scale of campground
suitability with areas close to water rated the best (green tones).

Renumber posure ot

W MNewValue l—
0ld Valus |
0l Uppetvalus |—

ASSIGNING 3 T0O 80 THRLI 151
ASSIGNING 8 T0 30 THRU 80
ASSIGHING 570 10 THRU 30

Add
ASSIGNING 3TO 6 THRU 10
Del ASSIGNING 1 TOOTHRU B

V_prei

For [ _pref -

RENUMBER Exposure_water ASSIGNING 3 TO 80
THRU 150 ASSIGNING 8 70 30 THRU 80
|45S5IGNING 5T 10 THRU 30 ASSIGNING 3 T0 6
THRU 10 ASSIGNING 1 TO O THRU & FOR V_pref

o | cancel | Hen | V_pref The

“ Exposure_water” map iscalibrated to a 1 (worst) to 9 (excellent) scale of campground
suitability with areas* seeing” a lot of water rated the best (green tones).

P A_pref|

Renumber pecim:
W MNewValue l—
0ld Valus |
0l Uppetvalus |—

ASSIGNING 3 TO & THRL 8
Add ASSIGNING 7 T0 1 THRL 2
ASSIGNING 3T0 4 THRU 5

ASSIGNING 170 3
Del
For [A_pret =

RENUMBER Aspectmap ASSIGNING 3 T0 6 THRU 8
|ASSIGNING 7 TO 1 THRU 2 ASSIGNING 370 4
THRU & ASTGN\NE 1703 FOR A_pref

— A pref. The
“ Aspectmap” iscalibrated to a 1 (worst) to 9 (excellent) scale of campground suitability
with westerly oriented terrain rated the best (greentones).

~xgegse

Step 3, Combine Preference Maps.

From the online Example Applications materials supporting the book Map Analysis by Joseph K. Berry, www.innovativegis.com/basis/.
All rights reserved. Permission to copy for educational use isgranted.
Page 6


www.innovativegis.com/basis/

Potential_average

WITH Fi_pref TIMES 1
Add wlTH W _pref TIMES 1
WITHY pref TIMES 1

WTH A_pref TIMES 1
Del

lgnoring PHAP_HULL - E
I Aund iz [l
,
o (Command -
@ Mean € Minimum © AvaDey I &
£ Vaiance © Masimun ™ MedDey I o
 StdDev C Rangs ¢ Majoiily -
" Skew " Coefivar € Minsiiy

© Kunosis € Median ¢ Wariety |

IANALYZE R_pref TIMES 1 %/(TH R_pref TIMES 1WITH
[\ _pref TIMES 1 %ATH % _pref TIMES 1 %/TH A_pref TIMES |
1 IGNORING PMAP_NULL Mean FOR Patential_average

oK | Cancel | Help |

Potential_average. An
overall suitability map is generated by calculating the average of the individual preference
maps. Areaswith higher average suitability (green tones) are the best areas * overall.”

Step 4, Mask Constraint Maps.

Rerumber oy i NoZpro

T
W MNewValue l—
0ld Valus |
0l Uppetvalus |—

ASSIGNING D TO 0 THRU 1.4
Add ASSIGNING 1 T0 1.4 THRU 1C
Del

For NO_prox -

’HENUMEEH Progimity_water ASSIGMING 070 0

THRL 1.4 ASSIGNING 1 T0 1.4 THRU 100 FOR:
NO_prox

o | Carcel | Hen |

No_prox. Areastoo
close to water (0to 1.4 cells) are legally constrained and are not available for locating a
campground (black areas).

Renumber Slopemap NO_slope

M NewVale
Old Value
Oid Uppetvalue

ASSIGNING 1 70 0 THRU 50
Add ASSIGNING 0 TO 50 THRU 65
Del

For NO_slope: =l

RENUMBER Slopemap ASSIGNING 1 TO 0 THRU 50
|ASSIGNING 0 TO 50 THRU 65 FOR NO_slope

o | Carcel | Hen |

No_slope. Areas steep
(greater than 50% slope) are legally constrained and are not available for locating a
campground (black areas).
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Compute (x|
MO slope

Compute

¥ Dperation -

€ AnctherMap hd Constraints.
" Constant
 AnotherMap -
" Constant
Times MO_prox
e | e
=
Del

For Constraints -

COMPUTE MO_slope Times MO_prox FOR Constraints

oK | Cancel | Helps |

Constraints. The two
individual constraint maps are multiplied together for an overall map of constraints (black
areas)—0*1, 1* 0 or 0*0. Only areas that are available on both maps are identified as
available overall—1* 1.

Compute (x|
Constiaints

Compute

Consuainis
¥ Dperation -

© Anotheitiap = Potential_masked|
 Constant
© Anothetap -
© Constant
[ s
] 8
Add H - :
5 H
Del u - :
Far Patential_masked -
COMPLTE Constraints Times Potential_average FOR
Potential_masked
K | Cancel | Help | Pot tl al m I I

The same binary masking procedure is used by multiplying the * Constraints” map by the
“ Potential_average” map. Theresult isa map with O indicating unavailable areas and
higher values indicting the best areas.

Summary. The simple Campground Suitability model identifies the “relative goodness’ of
each map location for a campground. This suitability map can be used to narrow field work
and serve as a starting palace for further map analysis. The model can be extended in two
ways. Thelogic can be enhanced to include other factors, such as “being in or near forested
areas’ as best...

SPREAD Forests TO 100 Uphill Only Smply FOR Forest_prox

RENUMBER Forest_prox ASSGNING 9 TO0 ASSIGNING 7 TO 1 THRU 2 ASSIGNING 3
TO 1.01 THRU 4 ASSIGNING 1 TO 4 THRU 100 FORF_pref

Also, the model’ s parameters and weights can be changed to reflect different interpretations,
such as proximity to water more important than terrain steepness...

ANALYZE S pref TIMES1WITH R _pref TIMES10 WITH W_pref TIMES5 WITH V_pref
TIMES5WTH A _pref TIMES5 WITH F_pref TIMES 5 IGNORING PMAP_NULL Mean
FOR Potential _average2
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COMPUTE Constraints Times Potential _average?2 FOR Potential _masked?2

Give the extensions atry on your own. Y ou can compare the two results by...

COMPUTE Potential _masked Minus Potential _masked2 FOR Difference

...areas with 0 assigned indicate no change; sign of the values indicate type of change
(positive means original rating higher); and magnitude of the value indicates the amount of
change (large values indicate a lot of change).
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