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Before Getting Started

The shape of the land surfaceis an important aspect of any area's physical envi-
ronment. Topography profoundly influences many physical and biological
processes and provides the backdrop for human activities such as construction,
transportation, communication, resource management, and recreation. Because
of thevaried waysin which natural or manmade systemsinteract with landscapes,
computer analysisand modeling of terrain requiresanumber of specialized soft-
waretools. Thisbooklet introduces a series of TNTmips® processesthat allow
you to analyze elevation rasters and to model various types of interaction with
terrain.

Prerequisite Skills Thisbooklet assumesthat you have completed the exercises
in Getting Started: Displaying Geospatial Data and Getting Sarted: Navigating.
Those exercisesintroduce essential skills and basic techniques that are not cov-
ered again here. Please consult those booklets and the TNTmipsreference manual
for any review you need.

Sample Data The exercises presented in this booklet use sample data that is
distributed withthe TNT products. If you do not have accessto aTNT products
CD, you can download the datafrom Microlmages web site. In particular, this
booklet uses samplefilesin the TErraIN data collection. Be surethe sample data
has been installed on your hard drive so changes can be saved as you use these
objectsin thefollowing exercises.

More Documentation Thisbooklet isintended only asanintroductionto terrain
and surface analysis. Consult the TNTmips reference manual, which contains
more than 15 pages on terrain analysis processes, for more information.

TNTmips and TNTIite® TNTmips comesin two versions. the professional ver-
sion and the free TNTIite version. This booklet refers to both versions as
“TNTmips.” If you did not purchase the professional version (which requiresa
hardware key), TNTmipsoperatesin TNTIlite mode, which limitsthe size of your
objects and does not allow export.

All the exercises can be completed in TNTIite using the sample geodata provided.
Randall B. Smith, Ph.D., 16 August 2001

It may be difficult to identify the important points in some illustrations without a
color copy of this booklet. You can print or read this booklet in color from
Microlmages’ Web site. The Web site is also your source for the newest Getting
Started booklets on other topics. You can download an installation guide, sample
data, and the latest version of TNTIlite.

http://www.microimages.com
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Welcome to Analyzing Terrain

TNTmips providesanumber of toolsfor visualizing
and analyzing Digital Elevation Models (DEMS).
Appropriate contrast enhancement and use of color
palettes can significantly aid in visualization of
DEMsin a 2D display. A DEM can also be dis-
played with relief shading, which helpsyou visualize
the surface by portraying it asif it wereilluminated
from a particular compass direction and elevation
angle, both of which you can adjust interactively.
These tools are a so applicable to other rasters that
represent 3D mathematical surfaces, such asgridded
gravity or cropyield values.

The Slope, Aspect, and Shading process computes
genera terrain characteristics from a DEM. Slope
and A spect refer to the magnitude and direction, re-
spectively, of maximum downward slope. Slopeand
aspect rasters can be used as components in more
complex environmental models, such as predicting
soil erosion or landslide hazards. The shading raster
provides afixed alternative to displaying the DEM
withinteractiverelief shading.

The Viewshed process performs|line-of-sight analy-
sis of a DEM to define a viewshed, the portion of
theterrain that isvisible from agiven viewpoint on
or abovetheground. Viewshed analysiscan beused
tofind optimal sitesfor communicationfacilitiessuch
astelevision or cell phone transmitters or for mili-
tary observation posts or firetowers. It can also be
used to assessthe visual impact of activitiessuch as
mining and logging.

The Cut and Fill Analysis process comparestwo el-
evation rasters of the same area and identifies
locationswheretheir elevation values differ. These
areasaretraced to form polygonsin an output vector
object. Thevolume of material added or subtracted
is calculated for each polygon and stored in an at-
tached databasetable.

STEPS

M choose Display / Spatial
Data from the TNTmips
main menu

M open a New
2D Group

A companion booklet,
Getting Started: Modeling
Watershed Geomorphology,
introduces the Watershed
process, which computes
stream networks,
watersheds, and related
properties from a DEM.

You can also view DEMs
and other rasters in3D in the
TNTmips Display process.
See the booklet Getting
Started: 3D Perspective
Visualization for further
information.

Techniques for creating
consistent and effective 2D
displays of DEMs are
introduced on pages 4-7.
Pages 8-9 cover the Slope,
Aspect, Shading process.
The Viewshed process is
discussed on pages 10-14,
followed by an introduction
to the Cut and Fill process
on page 15.
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Analyzing Terrain and Surfaces

Set Consistent Contrast and Colors |

STEPS

M press the Add
Raster icon button
in the Group Controls
window and choose
Quick-Add Single

M navigate to the matcH

Project File in the LiTEDATA

/ TERRAIN data collection
and select rasters EasT
and wesTt

M press the Tools
icon button_ in the TI'E
WEST layer icon
row and select Enhance
Contrast from the
dropdown menu

M in the Raster Contrast
Enhancement window,
change the value in the
left (minimum) Input
Range box from 1340 to

1280

Raster: F'n\HHTEH.ru[: / HEST
Hethod: Linear — | J Invert

Input Range: 1280 to 2741
Output Range:z 0 to 255

M choose Save from the
Enhancement window’s
File menu, then choose
Close

2

When you work with aset of adjacent DEM or other
surfacerasters, each raster will have adifferent range
of values, but the same numerical value hasthe same
meaning in each. To convey that meaning consis-
tently when the rasters are displayed, agiven range
of surface val ues should be displayed with the same
rangeof gray tones (or colors) ineachraster. Achiev-
ing that consistency requires that you adjust the
contrast enhancement for each raster.

Theproblemisillustrated by the
two DEMsused inthisexercise.
Elevations in raster EasT range
from 1280 to 1707 meters and
in raster west from 1340to0 2741
meters. The default linear con-
trast table that has been saved
with each raster stretchesthefull
range of gray tones from each
raster’s minimum to it's maxi-
mum value. Asaresult, thesame
gray tones correspond to differ-
ent elevation rangesin each raster and the DEMsdo
not appear to match along their common boundary.

To properly adjust the contrast, you should first ex-
amine the histograms of all the rastersin the set to
determine the overall minimum and maximum val-
ues. For rasters east and west the overall rangeis
from 1280 to 2741. You can then open the Raster
Contrast Enhancement window for each raster and
set the Input Range va uesto match theoverall range
of theraster set rather than the raster’s own particu-
lar range. (Alternatively, use the Project File
Maintenance process to copy thefirst adjusted con-
trast subobject to al subsequent rasters.) Gray tones
arethen spread over thislarger overall rangefor each
raster, producing consistent gray tonesfor the corre-
sponding elevation ranges in each (see illustration

onthefollowing page). 7his exercise continues on
the following page.
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Analyzing Terrain and Surfaces

Set Consistent Contrast and Colors i

Color is usually more effective than gray tones in
bringing out detail in a displayed DEM or surface
raster. Once you have set up a consistent contrast
table for each raster, you can use the Color Palette
Editor to select astandard color palette or to design
your own. (A linear contrast enhancement isrecom-
mended if you aregoingtousea
color palette.) The palette
should be saved as a subobject
for each raster in the set. The
same color is then assigned to
the corresponding elevation
rangein each displayed raster.

Rasters wesT and easT displayed
with gray tones in each raster
spread linearly over the overall
elevation range. Gray tones now
match at the boundary.

=Color Palette Editor L0l The EarthTones
| File Edit Palette Help I color palette,
CEEEEEENENEEEEEERNEEERREEEEESEEE | one of many
Standard Color
Palettes

available in

887 3] 2 Tndex: [ o || # <] Transparency:| o TNTmips.

A

EarthTones palette applied to rasters east and wesT.

When you have completed this exerise, remove both

raster layers from the display group but keep the group open.

STEPS

M repeat the last three
steps for the easT layer,
but change the right
(maximum) Input Range
value from 1707 to 2741

redraw the View
window @I

press the Tools icon
button in the wesT layer
icon row and select Edit
Colors from the
dropdown menu

click on the Palette menu
in the Color Palette
Editor window and select
the Earth Tones palette

if the Earth Tones palette
is not shown on the initial
menu, choose More
Palettes and select it
from the scrolling list in
the Standard Color
Palettes window and
click [OK]

choose Save As from
the Color Palette Editor’s
File menu and save the
palette as a subobject of
raster west

repeat the last step and
save the palette as a
subobiject of raster EasT
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Analyzing Terrain and Surfaces

Display DEM with Relief Shading

STEPS . TheRélief Shading tool showshow the surfacewould

B press the Add appear if illuminated by an infinitely distant light
Raster icon button . .
in the Group Controls source (assuming that the surface represents a uni-
window and choose form material). The Relief Shading Adjustment
Quick-Add Single window allows you to vary the azimuth (compass

M select raster cLkpem from

the swoe Project File direction) and elevation angle of thelight sourceand

@ press the Tools the Z-scaling (vertical exaggeration). The azimuth
icon button in the ?E canvary from 0to 360 degrees clockwise from north.
layer icon row and Surfacefeatures perpendicul ar to theillumination di-
fri';ctthiec'j're; pirc')‘jvdr:”n% enu | rection are accentuated by shadowing, while those

M vary the Azimuth setting | trending parallel to it are less visible. Decreasing
in the Relief Shading the elevation angle generally darkens the shaded
'[‘XﬂUISt]m;nrg ‘r']"c')'::m click | image and increasesthe contrast between shadowed
A irshainiinuy and illuminated areas. To produce a brighter image

T T === that preserves shadow contrast, increase both

the elevation angle and the z-scaling.

Azinuth Elevation

£ NOTE: you can change the display parameters for
a raster so that it is automatically displayed with
relief shading each time you add it to a group. To

= 45.000 do so, open the Raster Layer Controls window and
Z Scaling turn on the Relief Shading toggle button. The last-
T | used (or default) shading settings will be used. Any
[257.856 L5889 changes in the shading settings that you make
e subsequently for the raster using the Relief Shading
eply Close | Help | Adjustment window are not automatically saved. To
force a save of the new settings, turn the Relief
vary the Elevation setting Shading toggle button off and then back on.
and note the effect
M vary the Z Scaling setting Remove the cLkpem layer from the display group
and note the effect when you have completed this exercise.

DEM of Crater
Lake area,
- Oregonin
grayscale.

Crater Lake DEM
displayed with
relief shading
settings shown in
the illustration
above.
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Analyzing Terrain and Surfaces

Create a Color Shaded Relief Display

You can combinethe effects of color-mapped eleva-
tion and relief shading to create color shaded relief
displays. If you expect to use such adisplay repeat-
edly, it isbest to work with two copies of the DEM,
which can be set up to use different display param-
eters. Set up one copy of the DEM to display with
relief shading, and the other to display with a color
palette. Then display both DEMs in the same dis-
play group, with the color-mapped version on top
partially transparent. The resulting view combines
the textural information from the shaded layer with
the color-coded elevation information from the over-
lying layer.

You can vary the brightness and contrast of the
merged view by adjusting therelief shading settings
for thelower DEM; arelatively bright shaded image
producesbrighter colors. Vary thetransparency set-
ting of the color-mapped DEM to control therelative
contribution of the color and shaded versions. In-
creasing thetransparency will subduethe colorsand

place more emphasis on the terrain shading.

-

Relief-shaded view of Color-mapped view of
MWDEM1. WMDEMZ2.

STEPS

M Quick-Add raster !I
object mwbem1
from the sHaDE Project
File

M note the relief-shaded
view of the DEM

M Quick-Add raster !I
object vwpem2
from the sHaDE Project
File

M note the color-mapped
view of the DEM

M press the Tools
icon button in the ﬁ
wwbEM2 layer icon row
and select Controls from
the dropdown menu

M on the Options panel of
the Raster Layer
Controls window, change
the value in the
Transparency field to 55,
then press [OK]

= Raster Layer Cont

Ob ject l]ptionsl
- Relief Shading
Transparency: IE

Color shaded relief view of
the two versions of the DEM.

Remove both layers from the display group
when you have completed this exercise.
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Analyzing Terrain and Surfaces

Compute Slope, Aspect, and Shading

STEPS

M choose Process / Raster

/ Elevation / Slope,

Aspect, and Shading

from the main menu

click [Raster...]

navigate to the sLope

Project File and select

object pem_s1

M in the Output Raster
Information panel of the
Slope, Aspect, and
Shading window, turn off
the Rescale to Range
[0...255] toggle button for
the Slope raster

M press the Square .
icon button to set
the shape of the
neighborhood used to
determine the slope

M turn off the Rescale to
Range [0...240] toggle
button for the Aspect
raster

M change the value in the
Direction of Sun text field
to 225.00

KX

The Slope, Aspect, and Shading process creates a
separate raster object for each of these characteristics
of theterrain. All of the output values are computed
for each cell in the input DEM from the elevations
of the neighboring cells. The Crossand Squareicon
buttons determine which neighboring cellsare used
inthe calculations. If

you use the default
Cross option, only
four neighboring cells
(above, below, left,

and right) areused. If

you choosethe Square
option, all eight
bordering cell values
areused. If youdon't
need to compute all

three characteristics,

then only name the
desired output objects.

A grayscale representation of pem_s1 with normalized
contrast enhancement. To accomodate the range of

M press[Run..] possible Earth surface elevations (in either meters or
M use the standard Select feet) without scaling, most DEM rasters use a signed
Objects dialog window to 16-bit data range (-32,768 to +32,767). Elevations in
name a new Project File all of the DEMs used in this booklet are in meters.
and accept the default
names for the output
Slope, Aspect,
and Shading =i5lope, Aspect, and Shading mEEG
raster objects Raster. .. [[ci\tntdata\LITEDATANterrain\SLOPE.rve 7 DEH_S1
ODutput raster information:
Slope: 8-bit unsigned integer — | - Rescale to range [0,,.2551 o[l Degrees —
RAspect; 16-bit signed integer — | - Rescale to range [0,,,2401
Shading: 8-bit unsigned integer — |
Press [Exit] on Computational Parameters:
the Slope, Horizontal cell size {usually in netersd:| 10,0
Aspect, and Vertical cell size (usually in meters):| 10,0
Shading window Scale for Elevation:| 1,0
Elevation angle of the sun (in degrees):| 50,0
when you have oo )
completed [h/s Direction of the sun {in degrees}: 225.0

exercise.

Run... Exit Help
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Analyzing Terrain and Surfaces

Slope, Aspect, and Shading Results

Use the open display group to view the input raster (previous page) and the output
rasters shown below.

Slope Slope can be expressed as either an angle
measured from the horizontal in degrees (0 to 90)
or as percent slope [100 x tangent(slope); a slope
angleof 45 degreesisequal to a100 percent slope].
Choose Degreesor Percents from the option menu
to makethis selection. When Degreesis selected,
the Rescale to range [0...255] option is turned on
by default to spread the output values across the
entire 8-bit data range and increase detail. If you
would rather preserve the original humeric slope
angle values, turn thistoggle button off. (All out-
put rasters on this page are shown with
auto-normalized contrast enhancement.)

Aspect Aspect values increase clockwise from
north, so that northeast-facing slopes are darkest
and northwest-facing slopesare brightest (the DEM
isassumed to be oriented with north at thetop). In
order to fit the output values in the default 8-bit
data range, the Rescale to range [0...240] toggle
button is also turned on by default. Using this
choice, 0= north, 60 = east, 120 = south, and so on.
If you turn the rescale option off, the output data
type automatically changes to 16-bit signed, and
aspect values are expressed by azimuth angle (Oto
360 degrees clockwise from north). Flat areasare

indicated by values of -1.

Shading The slope and aspect values are used to
calculate astatic relief-shaded view of the surface.
You can edit the relevant Computation Parameter
text fields(Scalefor Elevation, Elevation angle, and
Direction) to vary the shading effect. The Shading
process uses adifferent algorithm than theinterac-
tive Relief Shading procedure in Spatial Data
Display, so similar parameter settingswill produce
different resultsin thetwo processes. The appear-
ance of the Shading raster will also vary depending
on the contrast enhancement method you use in

displayingit.

page 9



Analyzing Terrain and Surfaces

Viewshed Analysis

STEPS

M choose Process / Raster
|/ Elevation / Viewshed
from the main menu

M in the Select Object
window, navigate to the
VIEwSHED Project File and
select object pem_v1

The Viewshed Analysis window opens with
the Select Viewpoint tool active. Keep this
tool active for the following steps:

M use the mouse to drag
the cross-in-circle cursor
to location shown in the
illustration

=

File

Starting the Viewshed process opens the Viewshed
Analysis, Viewshed AnalysisView, Layer Controls,
and Point Edit Controls windows. The Viewshed
Analysis window displays the input raster and al-
lows you to select the viewpoint location for your
viewshed anaysis.

If the Layer Controls window does not
open automatically when you start the
Viewshed Process, you can open it by
pressing the Layer Controls icon button.

Select Viewpoint

= Y¥iewshed Analysis View

View Tool LegendY¥iew Layer Help

@|wilg) & HI2IRIQISII Qs NESFF <|% I

M (m|
Help

Transparency:

Input Raster...Ic:\tntdata\litedata\terrain\uieushed.ruc / DEH_V1

Vieupoint: Z: 2499 Height: 0,00 Z Scale:| 1,00

Line:l 424 Enlunn:l 187 Down Angle:
Up Angle:
Start Angle:

Sweep Angle:

Restore Defaults Vieu Distance:

Percentage of Vieu Pointst

“* Hon-Yisible Rreas - Visible

- Allou for Earth Curvature

Run,.. Test, ..

Exit

M use the arrow keys on
your keyboard to move
the viewpoint until the
Line field in the
Viewshed Analysis
window reads 424 and
the Column field reads
187 (or enter these
values directly into the
fields)

=Laye

Group Layer Options

M w3

Help Z)

= ] ) o ) - ) @) [ 194678 | e $[ 4013087.01 <] 39601571 n

@ B B DEM raster for Viewshed anal...

| ond |

This exercise continues
on the next page.
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Analyzing Terrain and Surfaces

Run aViewshed Test

Theresultsof aViewshed analysisare encoded asa
binary raster inwhich cellswithavaueof 1 arevis-
ible from the selected viewpoint. The Test option
allows you to preview the results by computing a
temporary viewshed raster that is displayed in the
Viewshed Analysiswindow. Theinitial display of
the temporary viewshed raster shows cells in the
viewshed (visible) in white and the remaining cells
(non-visible areas) transparent so that the input ras-
ter showsthrough. You canreversethisrelationship
if you desire by using the Transparency toggle but-
tons on the Viewshed Analysis window.

To identify cellsthat are visible from your selected
viewpoint, the viewshed process analyzes the 3D
lines connecting the viewpoint and each cell. If a
sightline remains above the ground surface between
theviewpoint and cell, thecell isvisible. The extent
of acomputed viewshed can bevery sensitiveto small
differencesin elevation around the
viewpoint.

The input DEM has been set to
display with shaded relief using the
controls accessed from the Relief
Shading option on the Tools icon
button menu. Once set, these and
other display parameters are
stored with the DEM and used
automatically by the Viewshed
process.

The computed viewshed is shown
in yellow in this illustration for clarity.
You can create this effect by
selecting Edit Colors from the Tools
icon button menu for the temporary
viewshed raster and changing the
color for index value 1. (See the
booklet Getting Started: Getting
Good Color for more information on
editing color palettes).

STEPS

M click the Test button at
the bottom of the
Viewshed Analysis
window

=Point Edit Contro mED

Hulti-Point

] o] "o |7 | ]t lPoings 1 2 1
Apply

I Hanual Entr
Help
/

You can compute a joint
viewshed for multiple
viewpoints. If you turn on
the Quick-Add icon button in
the Point Edit Controls
window, each left mouse-
click places an additional
viewpoint. You can then test
or run the process in the
normal manner.
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Analyzing Terrain and Surfaces

Vary the Viewpoint Height

STEPS

M type 30 in the Height text
box in the Viewshed
Analysis window and
press [Enter] or [Tab]

M press [Test]

The Z Scale parameter
applies only to the value
entered for the Height. The
entered Height value is
divided by the Z Scale value
(default value = 1.00) to
determine the actual
viewpoint height above the
surface. The Z Scale
parameter enables you to
correctly use a height value
in units different from the
elevations in the DEM. For
example, to use a height of
100 ft with a metric DEM,
enter a Height value of 100
and a Z Scale value of
3.281 (the number of feet in
a meter).

=Yiewshed Analysis

File

Theviewpoint inthe previousexerciseison the sur-
face at the top of asmall hill rising about 60 meters
aboveaflat area. Althoughthisisthehighest eleva
tion on the hill, the very low slopes on the hilltop
block most of the sightlinesto the foreground north
of the hill. You can model visibility from different
heightsby entering avalueinthe Height field in the
Viewshed Analysiswindow. A Height valueof 1 or
2 meters usually gives a better representation of the
area seen by a person standing at the samelocation.

For many viewshed applications the desired view-
point is at the top of atower some distance above
theground. Inthisexercisetheviewpoint is placed
30 meters above the ground. As expected, the size
of theviewshed isgreatly increased by el evating the
viewpoint. By running a number of viewshed tests
with different heights you can determine the mini-
mum tower height required to produce a desired
viewshed.

Help

Viewpoint; Z: 2499

Input Raster,.. Ic:\tntdata\litedata\terrain\vieushed.ru DEN_V1

Height:| 30,00 2 Sc}abﬁ

Line: m Colunnz W Down Angle: _—-90,00
Up Angle: _ﬂ—so,uo

Start Angle:
Sueep Angle:

[ o
| T

0,00

360,00

Restors Dafaults Vieu Distance:
Percentage of Vieu Pointst 0.00
i Allou for Earth Curvature |
Transparency? 4 yon-Yisible Areas - Visible
Run... Test. ..

Viewshed for a viewpoint 30 meters

above the ground surface.
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Analyzing Terrain and Surfaces

Limit the Horizontal Field of View

If you areinterested only inthe view in aparticular
direction, you can usethe Field of View tool to place
horizontal limits on the viewshed analysis. The pa-
rametersrelated to thistool can be set graphically in
the View window or by using didersinthe Viewshed
Analysis window. The two radial lines of the tool
limit the horizontal angle of view, or Sweep Angle.
The position of thelower radiusline definesthe Start
Angle, which ismeasured counter-clockwisein de-
grees from the positive x coordinate axis. The
position of the arc correspondsto aradial distance
limit, or View Distance, whichismeasured in raster
cell units.

Click and drag on the radius
lines to change the Start Angle
and Sweep Angle (using the
right or left arrow cursor).

Click and drag on the
arc to change the View
Distance (using the
hand cursor).

e
%% =Vieushed Analysis

File

)

o

STEPS

click on the }(
Remove icon

button for the temporary
viewshed raster in the
Layer Controls window

click on the icon
button for the il
Field of View tool :
in the Viewshed Analysis
View window

drag the cross at the
center of the circle
graphic to the location
shown in the illustration
use the arrow keys to
move the viewpoint until
the Line field reads 283
and the Column field
reads 195

move the View Distance
slider in the Viewshed
Analysis window until the
value is about 200

M keep the Start Angle

slider at a value of 0

M move the Sweep Angle

slider until the value is
about 90
press [Test]

Click and drag within the wedge
to reposition the viewpoint (using
the four-point arrow cursor).

O]
Help

NOTE: You can set field of view
limits using the sliders in the
Viewshed Analysis window without
turning on the Field of View tool, but
in that case the Viewshed Analysis
window will not show you the limits
you have set. Conversely, merely
switching from the Field of View tool
back to the Viewpoint tool does not

Restore Defaults

Input Raster...Ic:\tntdata\litedata\terrain\vieushed.ruc / DEH_¥1
Viewpoint: 2:] 2847
Line:lm Colunn: m Down Hngle:m
Up Angle:| | || 80.00
Start Hngle:_—o.oo
Sweep Hngle:m
Yiew Distance:m
Percentage of Yiew Fnints:_—0.00

Transparency: 4 yon-Yisible fireas - Visible

Height: 30,00 Z Scale:| 1,00

- Allow for Earth Curvature

reset the field of view parameters to

Test...

Exit I

the default settings; any adjustments

you may have made remain in effect.
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Analyzing Terrain and Surfaces

Limit the Vertical Field of View

STEPS You can a so usethe Viewshed Analysiswindow to

M move the Down Angle limit the vertical field of view for the current view-
slider in the Viewshed

Analysis window all the | Point. For this purpose the vertical field of view is

way to the right; the divided into two parts by a horizontal plane at the

value will read 0.00 elevation of the viewpoint. To set alower limit on

& prese [Tesg on the thefield of view for the computation, use the Down
iewshed Analysis . .

window Angledlider to set the maximum downward angle (O

press [Run] to 90 degrees below the horizontal). Set an upper

NI

use the standard Select | |imit by using the Up Angle slider (0 to 90 degrees
Objects dialog to name a

new Project File and an
output raster object When you are ready to create a permanent output
raster with the results of the viewshed analysis, use
the Run option on the File menu.

abovethe horizontal plane).

=Yiewshed Analysis

File

Help

Input Raster, .. [ci\tntdatasLitedatarterrainvieushed,rvc / DEH_VL
Viewpoint: 23] 2847 Height:| 30,00 Z Scale:| 1,00
Lines 283 Cnlunn:m Doun Hngle:_ﬂ—o.oo
Up Hngle:_ﬂ—ﬁo.ﬂo
Start Hngle:_—o.ﬂo
Sueep Anglez| | | ||  sz.88
Restore Dafaults Vieu Distances| | | [ [ z07.82
Percentage of Yiew Pointsz[ | | || 0.0 (@0

Allou for Earth Curvature
Transparency: . yon-yiefhle Areas - Visible

7

In its default mode, the viewshed
computation assumes that the
surface defined by a single
elevation is a horizontal plane.
This assumption is appropriate for
local viewshed analysis. If the
area you are analyzing is larger in
extent (tens of kilometers across),
you will achieve more accurate
results by turning on the Allow for
Earth Curvature toggle button.

)

close the Viewshed process by choosing File /
Exit when you have completed this exercise
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Analyzing Terrain and Surfaces

Cut and Fill Volumetric Analysis

In the Cut and Fill Analysis process you select two
€levation model sthat have the same size, geographic
extents, and cell size. Elevationsin the model se-
lected as DEM2 are subtracted fromthosein DEM 1.
Polygons outlining the areas of net elevation differ-
encearedisplayed automatically in the View window
at the conclusion of processing.

The Cut and Fill process can be used to assess
changes in landscapes through time due to erosion
and deposition or landdliding. In this exercise we
instead compare the DEM of an area with natural
depressions, many of which contain ponds, with its
depressionless equivalent (FiLLED) produced by the
Watershed process. Polygonswith positivevolumes
identify depressions that
have additional water stor-

EView

View Tool LegendView Layer

STEPS

M select Process / Raster /

Elevation / Cut and Fill

Analysis from the

TNTmips main menu

press [DEM1] on the Cut

/ Fill window and select

raster FiLLeD from the

poNDs Project File

press [DEM2] and select

raster ponbs from the

same file

M press [Run] and create
an output Project File

M accept the default
names for the output
vector object and
attached database table

age capacity.

=Cut / Fill 1] <]
DEH 1: litedata‘terrain\PONDS,RYC / FILLED

DEH 23 llitedata\terrain\FUNDS.RVC / POHDS

JQ)npute Difference Raster...
Run.>s Exit Help
\ 1

Turn on the Compute Difference
Raster toggle button if you want
to save the raster that records the
difference in elevation for each
cell location in the input DEMs.

=CUTFILL / PolyData / YOLUMES MEE]
Table Edit Record Field Help
Wi 2] a‘ill E
Type Volune
Positive 2304,84833328
5 _|Positive 2268.83507807
@ |Positive 25259985, 30857543
5 _|Positive 6590.42570297
' |Positive 36,01325621
P

95 of 95 records shown - 1 ¢

The voLumes table records the
volume difference for each

@Dl -2 9|2 2|0|2/0| als i im|
L™ o :

L

polygon, and whether the

difference is positive or

|Vieu: 1,0 Scale: 43461 gl [+ $|  5319800,34 <

422976,29 n

[[Tine to drau: 3 Seconds

negative.
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Advanced Software for Geospatial Analysis

Microl mages; Inc. publishes a complete line of professional’ software for advanced geospéti'al
data visualization, analysis, and publishing. Contact usor visit our web site for detailed prod-
uct information.

TNTmips TNTmipsisaprofessional systemfor fully integrated GIS, image analysis, CAD,
TIN, desktop cartography, and geospatial database management.

TNTedit  TNTedit provides interactive tools to create, georeference, and edit vector, A
image, CAD, TIN, and relational database project materialsin awide variety of formats.

TNTview TNTview hasthe same powerful display features as TNTmips and is perfect for
those who do not need the technical processing and preparation features of TNTmips.

TNTatlas TNTatlas lets you publish and distribute your spatial project materials on CD-
ROM at low cost. TNTatlas CDs can be used on any popular computing platform.

TNTserver TNTserver lets you publish TNTatlases on the Internet or on your intranet.
Navigate through geodata atlases with your web browser and the TNTclient Java applet.

TNTIlite  TNTliteisafreeversion of TNTmips for students and professionals with smal .

projects. You can download TNTIite from Microlmages web site, or.you can order
TNTlite on CD-ROM.

/ I ndex \
ASPECT...eiiii e 3,8,9  transparencCy.........ccooeeeveiiniiiineennnns 7,11

color palette........ccccvvivviiiiiiiiineeeeen. 57 viewpoint.............cooiiiinn 10-14
color shaded relief........... field of view.......ccccvvvvveeeennn. 13.-14
contrast enhancement height...........cooiiiii 12
cut and fill..ooooereiieee 3,15 viewshed..............ocoiini 3,10-14
histogram...........ccooiiiiiii i 4 viewshed teSt........ccoocvvvivieiiiinennnnnn. 11
relief shading........cccccovvveviviveiicnnns 6,7,11  volumes table..........ccooeeevviiiiieeennnnnns 15
shading raster........ccccceevvvveviineeennnen. 3,89 ZSCaAlCiiiiiiiiiiiiiiie e 12

Y 7HEE Microlmages, Inc.
rd’da |
‘ ‘ II 11th Floor - Sharp Tower

206 South 13th Street
Lincoln, Nebraska. 68508-2010 USA

Voice: (402) 477-9554 email: info@microimages.com
FAX: (402) 477-9559 internet: Www,microi mages.com

Qope .................................... 3,8,9 /
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