Applying Map Analysis

Identifying 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 (.pdf)

Processing Flow.
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The final step combines the maps of the five criteria for a map of the overall suitability
(SUITABLE). Note that the columns in 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 a Modeled map of suitability. The movement from maps of
physical Fact to decision Judgment involves a logical sequencing of map analysis operations.

You can take a hands-on “guided tour” of this model using the MapCalc Learner software...

Download and Install MapCalc Learner

{Free Educaticnal Downleads)

...from www.innovativegis.com/basis, “Software” item at the bottom.

Accessing a MapCalc Database
To begin a MapCalc session—
1. Click on the Windows Start button.
2. Navigate to Programs—> Red Hen-> MapCalc and click on the MapCalc icon.
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3. Choose Open existing map set from the MapCalc Quick Start menu and open the
Tutor25.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.

Accessing a Stored Script
Now open the command macro for Campground Suitability—
1. Access the Grid Analysis module by pressing the Grid Analysis button on the Main

Toolbar E

Select Script-> Open from the Map Analysis menu
3. Navigate to the C:\Program Files\Red Hen Systems\MapCalc\MapCalc
Data\Scripts folder open the Campground.scr script

N

[ Mo Analpsis MR
Scipt  Edit

R eclassify 'l Overlay 'I Distance 'I Neighbors 'I Statistical 'I Import/E #port 'l M acro 'l
Campaground

Operation Operation Detail Display |Clean Up
NOTE Camparount Suitability Model 20 l_
NOTE Derived Maps... D r
SLOPE SLOPE Elevation Fitted FOR Slopemap 20 |_
SPREAD SPREAD Roads TO 100 Uphil Only Simply FOR Prosimity_roads 20 |_
SPREAD SPREAD “Water TO 100 Uphill Only Simply FOR Prasximity_water 20 |_
RADIATE  |RADIATE “Water OVER Elewation TO 100 AT 1 NULLYALUE 0 Completely FOR Expo... 2D r
ORIENT ORIEMT Elevation Octants FOR Aspectmap 20 |_
NOTE Interpreted Maps. .. 20 |_
REMNUMBER |REMUMBER Slopemap ASSIGNING 3 TO 0 THRU 5 ASSIGNING 8 TOSTHRU15 .. 2D r
REMNUMBER | REMUMBER Prosimity_roads ASSIGMING 3 TO 0 ASSIGNING 8T0 .00 THRU 1.5 2D r
REMNUMBER | REMUMBER Prosimity_water ASSIGNING 3 TO 0 THRU 2 ASSIGNING 7 TO 2 THR... 2D r
REMNUMBER |REMUMBER Exposure_water ASSIGNING 3 TO 80 THRU 150 ASSIGNING 8 T0 30... 2D r
REMNUMBER |REMUMBER Aspectmap ASSIGHING 9 TO 6 THRU 8 ASSIGNING 7 TO 1 THRU 2 ... 2D r
NOTE Combine Preference Maps. .. 20 l_
AMALYZE | AMALYZE R_pref TIMES 1 WATH R_pref TIMES 1 WITH W_pref TIMES 1WATHY_.. 2D r
NOTE Mask Constraint Maps... 20 l_
REMNUMBER | REMUMBER Prosimity_water ASSIGNING 0 TO 0 THRU 1.4 ASSIGNING 1 TO1.47... 2D r
REMUMBER | REMUMBER Slopemap ASSIGNING 1 TO 0 THRU 50 ASSIGNING 0TO S0 THRU .. 2D r
COMPUTE  |COMPUTE MNO_slope Times MO_prox FOR Constraints 20 l_
COMPUTE  |COMPUTE Constraints Times Potential_average FOR Patential_masked 20 l_

Script Procedures

Each line of the script contains an individual Map Analysis command. The command lines
are executed in their listed order (top to bottom). You 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:

Elevation Map. Each grid cell value
identifies its elevation forming a continuous terrain gradient.
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Water

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

Roads

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

Step 1, Derived Maps.

Siopemap)|
Slaps jEvation
Gt Mode
GEE 15 Fitted I ] 1
= H o
£ o -
1 Average | -
2 -
For Slopemap - sl |
SLOPE Elevation Fitted FOR Slopemap
I u
| | 111
oK | Cancel | Help | :I j:h
Slopemap. The terrain

steepness varies from 0% to 65% slope.
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Spread x|
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Select | @& Lphil
£ Downhil

Seleot | & simply

For Proximity_roads e

FPHEAD Fioads T0 100 Uphill Only Simply FOR
Pr

rosimity_oads

—_— Proximity roads. The
distance from roads varies from O (road present) to 10.7 cells away. Since 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 ranges to 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|

B |

SPREAD Water T0 100 Liphil Oriy Simply FOR
Prosimity_water

x| e |t | Proximity_water. The
distance from water varies from 0 (water present) to 10.1 cells away. For more information
on how distance is measured, see “Determining Proximity” application scenario.

[ raawe |
Radiate WS ter -
Over Elevation B
Exposure_wate:
To [100 - Exposurs_water]
At [ - -
N ||
ul o - |
r Thu L2
[~ Onke L2 - o
-
Mode H
Select  Simply »
= Camplately H
€ Weighted = H
 Degrees b
For Exposure_water -
FADIATE Water OVER Elevation T0 100AT 1
HULLVALUE 0 Campletely FOR: Exposure_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. Since there is 128 cells with 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 exposure is
measured, see “Determining Visual Exposure” application scenario.

Aspectmap

Orient
Orient
Mode ——————
Select
£ Dotants —
—
£~ Precisely _— e
s
—
=1 iw
For Aspectmap - e il

ORIEMT Elevation Octants FOR Aspectmap

akK | Cancel | Help |

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

Step 2, Interpreted Maps.

S.pref
¥ NewYalue
0ldVale
0ld Uppetvalie
ASSIGNING 910 0 THRU 5 8
Add ASSIGNING B T0 5 THRU 15 H
ASSIGNING 5 T0 15 THRU 25 :
BSSIGNING 3 T0 25 THRU 40 m Il H
Del ASSIGNING 1 T0 40 THRU 101 n = '
gt : 1
For 5_pret =
RENUMBER Slopemap ASSIGNING 970 0 THRU §
ASSIGNING B T0 & THRL 15 ASSIGNING 570 15 | -
THRAU 25 ASSIGKING 3 T0 25 THRU 40 ASSIGNING
170 40 THRU 100 FOR 5_pref -:
o | Carcel | Hoe | S S f Th

“Slopemap” is calibrated to a 1 (worst) to 9 (excellent) scale of campground suitability with
gently sloped areas rated the best (green tones).

Renumber

Flenumber vty roads
¥ New Value —
Old Value —
OdUppetvae [

ASSIGNING 8 T0 0

Add ASSIGNING & TO 001 THRU 1
ASSIGNING 7 TO 1.5 THRU 3
ASSIGNING 3T0 4 THRU &

Del ASSIGNING 1 TO B THRU 100
For F_pref hd

RENUMBER Prosimity_roads 2551GNING 9 T0 0
ASSIGNING 8 TO 001 THRU 1.5 ASSIGNING 7 T0
1.5 THRU 3 ASSIGNING 3T0 4 THRU B ASSIGNING
1706 THRU 100 FOR R_pref

Repref

oK | Bl | Help |

R_pref. The
“Road_proximity” map is calibrated to a 1 (worst) t0 9 (excellent) scale of campground
suitability with areas close to a road rated the best (green tones).
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Renumber

Renumber

¥ MewWalue
Old Value
Dld Uppeivalue

ASSIGNING 8 TD 0 THRU 2

Add ASSIGNING 7 TO 2 THRU 4 H
ASSIGNING 4 TO 4 THRU & 1
ASSIGNING 1 TO 6 THRU 100 H
Del :

For W _pref -

RENUIMEER, Frosimity_water ASSIGNING 970 0
THRL 2 ASSIGNING 7 T0 2 THAU # ASSIGNING 4
T0 4 THRU & ASSIGNING 1 T0 6 THRU 100 FOR
i _pref

oK | Bl | Help |

W_pref. The
“Water proximity” map is calibrated to a 1 (worst) to 9 (excellent) scale of campground
suitability with areas close to water rated the best (green tones).

Renumber

7 NewWalue
Old Value
Old Uppeit/alue

ASSIGNING 3 T0 80 THRU 151

Vopref

Add ASSIGNING 8 T0 30 THRU 80 H
ASSIGNING 5 T0 10 THRU 30 1

ASSIGNING 3TO0 6 THRU 10 H

Del ASSIGNING 1 TO 0 THRU & H
=

Far v _pref -

RENUMBER Exposure_water A55IGNING 3 T0 80
THRU 150 ASSIGNING B 70 30 THRU 80
ASSIGMING 5 TO 10 THRU 30 ASSIGMING 3 T0 &
THRL 10 ASSIGNING 1700 THRU & FOR %_pref

oK | B | Help |

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

Renumber

¥ MewYalue
0Old Value
0Old Upper¥alus

ASSIGNING 9TOETHRU &

Add ASSIGNING 7 TO 1 THRU 2 H
ASSIGNING 3TO 4 THRU & - W

ASSIGNING 1T0 3 o

Del u
=

For j5_pref -

REMNUMEER Aspectmap ASSIGMING 3 T0 6 THRU 8
ASSIGNING 7 TO 1 THRU 2 ASSIGNING 3T0 4
THRU 5 ASTENINB 1703 FOR &_pref

oK. | e | Help |

A_pref. The
“Aspectmap” is calibrated to a 1 (worst) to 9 (excellent) scale of campground suitability
with westerly oriented terrain rated the best (greentones).

Step 3, Combine Preference Maps.
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Analy G -
Tirne i
M with -
Times
Potential_average
WITH F_pref TIMES 1
Add WITH W pref TIMES 1
WITH v pref TIMES 1
WITH A-pref TIMES 1
Del
|gnaring q PrAP_NULL -
r A d | <
nnnnnnn — =
SR & Mean  ( Hinimum © AvaDev i o
£ Variance £ Masimun (" MedDev B I u
" StdDev (" Range (" Majority - brl
© Skew  ( Casfivar © Minoiiy
 Kutosis ¢ Median ¢ Variety T
Far Potential_average -
IANALYZE R_pref TIMES 1 WITH R_pref TIMES 1°WITH
e pref TIMES 1 WITHV_pref TIMES 1 WITH A_pref TIMES
1 [GNORING PHAP_NULT Mean FOR Foteniial sverags 1 =
T
x | o] v | Potential_average.

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

Step 4, Mask Constraint Maps.

Renumber roHiTiEy Wt NO_pro;

7 NewWalue
Old Value
Old Uppeit/alue

ASSIGNING 0 TO 0 THRU 1.4
Add ASSIGNING 170 1.4 THRU 1C
Del

Far [NO_prox -

RENUMBER Prosimiy_wter ASSIGNING 070 0
THRAU 1.4 ASSIGNING 1 TO 1.4 THRU 100 FOR
0_pros

oK | B | Help |

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

Renumber Clopemap NO_slope!

¥ MewYalue
0Old Value
0Old Upper¥alus

ASSIGNING 1 TO 0 THRU 50
Add ASSIGNING 0 T0O 50 THRU B5
Dl

For NO_slope =

RENLMEER Slopemap ASSIGNING 1 T0 0 THRU 50
ASSIGNING 0 TO 50 THRU 65 FOR NO_slope

oK. | e | Help |

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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Computs

Compute 0 clope
' Dperation -
" AnothetMap B Constraints
¢ Constant

© Anothettap -
" Corstant

Times NO_prox
Add
Del

For Constraints hd

COMPUTE NO_slope Times NO_prox FOR Constraints

ok | Cancel | Help |

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 %]
Computs Frrciaite
' Dperation -
€ Jioatatizn H Potential_masked
 Constant
 Anotheibap =
 Constant

For Potential_masked B

COMPUTE Constraints Times Patential_average FOR
Fotential_masked

ok | Cancel | Help |

Potential _masked.
The same binary masking procedure is used by multiplying the “Constraints” map by the
“Potential _average’ map. The result is a map with 0 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.

Extensions. The model can be extended in two ways. First, the logic can be enhanced to
include other factors, such as “being in or near forested areas” as best...

SPREAD Forests TO 100 Simply FOR Forest_prox
RENUMBER Forest_prox ASSIGNING 9 TO 0 ASSIGNING 7 TO 1 THRU 2 ASSIGNING 3
TO 1.01 THRU 4 ASSIGNING 1 TO 4 THRU 100 FOR F_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...
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ANALYZE S_pref TIMES 1 WITH R_pref TIMES 10 WITH W_pref TIMES 5 WITH V_pref
TIMES 5 WITH A_pref TIMES 5 WITH F_pref TIMES 5 IGNORING PMAP_NULL Mean
FOR Potential_average?2

COMPUTE Constraints Times Potential_average2 FOR Potential _masked?2

Give the extensions a try on your own. You 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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