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ArcGIS 3D Analyst Tutorial

IN THIS CHAPTER The best way to learn ESRI® ArcGIS® 3D Analyst™ is to use it. In the

exercises in this tutorial, you will:

e Copying the tutorial data : ;
* Use ArcCatalog™ to find and preview 3D data.

e Exercise 1: Draping an image over e Add data to ArcScene™.

a terrain surface : a3
» Set 3D properties for viewing data.

e Exercise 2: Visualizing

o, .\ : e (Create new 3D feature data from 2D features and surfaces.
contamination in an aquifer

* Create new raster surface data from point data.

e Exercise 3: Visualizing soil
contamination and thyroid cancer
rates * Make animations.

e Build a TIN surface from existing feature data.

« Exercise 4: Building a TIN to * Learn how to use ArcGlobe™ and manage its data content.

represent terrain In order to use this tutorial, you need to have the 3D Analyst extension and
ArcGIS installed and have the tutorial data installed on a local or shared
network drive on your system. Ask your system administrator for the
correct path to the tutorial data if you do not find it at the default installation

e Exercise 6: ArcGlobe basics path specified in the tutorial.

e Exercise 5: Working with
animations in ArcScene

e Exercise 7: ArcGlobe layer
classification

e Exercise 8: Creating and using a
terrain dataset



Copying the tutorial data

First you will copy the tutorial data to a local drive. You will
use ArcCatalog to browse to and copy the data.

1. Click Start, point to Programs, point to ArcGIS, and click
ArcCatalog.
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ArcCatalog lets you find and manage your data. The left
side of the ArcCatalog window is called the Catalog
tree; it gives you a bird’s-eye view of how your data is
organized and provides a hierarchical view of the
geographic data in your folders. The right side of the
Catalog window shows the contents of the selected
branch of the Catalog tree.

2. Click in the Location combo box and type the path to the
\arcgis\ArcTutor folder on the drive where the tutorial
data is installed. Press Enter.

J Location: IE:'\arcgisk&rcTutnr —e

The ArcTutor folder is now the selected branch of the
Catalog tree. You can see its contents in the Contents
tab.

3. Right-click the 3DAnalyst folder and click Copy.
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. Right-click the local drive where you want to place the

tutorial data and click Paste.
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The folder is copied to your local drive. Now you’ll
make a folder connection to the 3DAnalyst folder in the
Catalog tree.
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5. Click the 3DAnalyst folder on your local drive and drag
it onto the top-level node, Catalog, of the Catalog tree.

Catalog

There is now a folder connection in the Catalog for your
local copy of the tutorial data.

In the graphics illustrating this tutorial, the ArcCatalog
option to use a special folder icon for folders containing GIS
data is turned on. That is why the folder GISdata, in the
graphic above, looks different from the other folders. You
can turn this option on in ArcCatalog, in the Options dialog
box, on the General tab. ArcCatalog works faster when this
option is turned off, so it is off by default.
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Exercise 1: Draping an image over a terrain surface

Viewing a remotely sensed image draped over a terrain
surface can often lead to greater understanding of the
patterns in the image and how they relate to the shape of
the earth’s surface.

Imagine that you’re a geologist studying Death Valley,
California. You have collected a TIN that shows the terrain
and a satellite radar image that shows the roughness of the
land surface. The image is highly informative, but you can
add a dimension to your understanding by draping the image
over the terrain surface. Death Valley image data was
supplied courtesy of NASA/JPL/Caltech.

Turning on the 3D Analyst extension
You’ll need to enable the 3D Analyst extension.

1. Click Tools and click Extensions.

Main menu B

File Edit Yiew Go |Tools Help

ﬁ arcToolbo:
a ArcMap

Macros [

Cuskomize, ..

Extensions...

opkions. ..

2. Check 3D Analyst.
3 Click Close.
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&bout this extension,

30 Analyst 8.1.3
[c] ESRI 1998-2002

Fiovides tools for surface modeling and 20 visual lization,

o H€©

Previewing 3D data in ArcCatalog

Before you drape the image, you’ll browse to the terrain
data and preview it in ArcCatalog.

1. Navigate to the 3DAnalyst folder connection in the
Catalog tree.
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2. Double-click 3DAnalyst.

3. Double-click Exercisel.
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You see a folder called Data and a TIN layer called
Death Valley Terrain.

A layer is a shortcut to geographic data. It also stores
information about how the geographic data should be
drawn on a map or in a 3D scene.

4. Click Death Valley Terrain.
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5. Click the Preview tab. You can preview your GIS data in
ArcCatalog. With 3D Analyst installed, you can also
preview some data in three dimensions.

6. Click the Preview dropdown arrow and click 3D View.

Frevie: I Geography

o

7. Right-click above the preview window and click 3D
View Tools.

E T .

|7 Main menu
Cantents  Preview |M9tad'|7 Standard
—IT Geography

|T Location
|T Metadata

LCustamize. ..
2 Wiew Source

Preview: |3D R | 0




The preview becomes a 3D preview, and a new set of The data rotates around its center. The Navigate tool
tools appears on the 3D View Tools toolbar. also allows you to zoom in and out and pan across the
data, depending on the mouse button that you click while
dragging in the 3D preview.

Navigate

9. Right-click on the 3D preview and drag down.

[vasaeaaunundo)n al

Zoom In/Out Pan

Cortents  Preview | Metadatal

The Navigate tool is active when you first preview data
in 3D. You can see the names of tools by hovering the
pointer over the tool.

The Navigate tool allows you to rotate 3D data and
change the apparent viewer height by clicking and

dragging left and right and up and down, respectively, in Preview: |30 view =l
the 3D preview.
8. Click on the 3D preview and drag to the right. The pointer changes to the Zoom In/Out pointer, and the

view zooms in to the data.

10. Click the middle button—or both the right and left
buttons if you have a two-button mouse—and drag to
the right.

Contents  FPreview | Metadata

Contents  Preview | Metadata

Frevigw: |3D i j

i)

Presiew: 30 Wiew j
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The pointer changes to the Pan pointer, and the view
pans across the data.

11. Click the Identify button and click on the TIN.

|[vasas@anzndou al

Identify

The Identify Results window shows you the elevation,

slope, and aspect of the surface at the point you clicked.

12. Close the Identify Results window.

Froperty Walue

Elewation 1910979
Slope 20,235
Aszpect 142862

Face Tag¥alue 0O
Mode Tag'alue 0O

4 |

13. Click the Full Extent button.

[ @ o aeaaq:r:ms @Z||F|s.a|@|
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The view returns to the full extent of the data.

Conterts  Preview |Metadata|

Freview: 30 Wiew j

Now you’ve examined the surface data and begun to learn
how to navigate in 3D. The next step is to start ArcScene
and add your radar image to a new scene.

Starting ArcScene and adding data

ArcScene is the 3D viewer for 3D Analyst. Although you
can preview 3D data in ArcCatalog, ArcScene allows you
to build up complex scenes with multiple sources of data.

1. Click the ArcScene button on the 3D View Tools toolbar.

ArcScene

T @le|dEd




ArcScene starts. Note that many of the tools on the
ArcScene Standard toolbar are the same as the 3D
navigation tools that you see in ArcCatalog.
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2. Click the Death Valley Terrain layer in the Catalog tree
and drag it onto the right-hand side of the ArcScene
window, then release the mouse button.
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The TIN is drawn in the new scene.
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. Click the Add Data button on the ArcScene Standard

toolbar.

| DEE| s B2EX |4 @ QS|

. Navigate to the Data folder for Exercisel.

ArcScene
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5. Click dvim3.TIF.

6. Click Add.
ArcScene
Losk i [ Dats =l = Blswles

workspace] e

Narme: [dvimaTiF Add —0
Show of type: |Dalasets and Layers [*lr] j Cancel

The image is added to the scene.

|x

= Scene layers -
= dwim3. TIF
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Edge type
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Hard Edge

Elevation -
| »

Dizplay

The image is drawn on a plane, with a base elevation
value of zero. You can see it above the Death Valley
terrain surface where the terrain is below 0 meters
elevation (sea level); it is hidden by the terrain surface
everywhere else.
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7. Uncheck the Death Valley Terrain layer.
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Now you can see the whole image. The black areas are
parts of the image that contain no data and are a result
of previous processing to fit the image to the terrain.

You have added the image to the scene. Now you will
change the properties of the image layer so that the image
will be draped over the terrain surface.

Draping the image

While the surface texture information shown in the image is
a great source of information about the terrain, some
relationships between the surface texture and the shape of
the terrain will be apparent when you drape the image over
the terrain surface. In ArcScene, you can drape a layer—
containing a grid, image, or 2D features—over a surface (a
grid or TIN) by assigning the base heights of the layer from
the surface.



1. Right-click dvim3.TIF in the ArcScene table of contents
and click Properties.

I=F Scene layers
=] dvim3. TIF
AGEC B3 Copy
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The layer Properties dialog box appears. You can change
how a layer is drawn on a map or in a scene by setting
its properties.

2. Click the Base Heights tab.
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3. Click the option to Obtain heights for layer from surface.

Because the TIN is the only surface model in the scene,
it appears in the surface dropdown list.

4. Click OK.

The image is draped over the terrain surface.

Now you will be able to navigate around the image and see
the relationship between surface texture, as shown by the
image colors, and the shape of the terrain.

Exploring the image

You will use the navigation tools on the ArcScene Tools
toolbar to explore the draped image.

1. Click the Zoom in button.

[d@ead@QuTO@E R OM
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2. Click and drag a rectangle around the middle of the 4. Click on the scene and slowly drag up and to the left.
image.

The scene rotates, and the view angle lowers, so it looks
as though you are looking down the valley, past the
higher land on the left side of the scene.

Elevated, rocky area

3. Click the Navigate button.

[dasaeqaunzO@ 5 k on |

Alluvial fan Floodplain
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The elevated land is visibly rougher terrain than the flat
valley bottom. The surface texture—and therefore the
color, in the radar image—of this rocky area is different
than the fine sediment of the floodplain—the yellow and
black region in the valley bottom. The rocky area is also
a different texture from the gently sloping alluvial fan
that runs past it, down onto the valley floor.

Draping the radar image over the terrain surface allows you
to see the relationship between the general shape of the
land surface and the texture of the rocks and sediment that
make up the surface.

Exaggerating the terrain

The valley is a broad area, relative to the height of the
terrain, even though the mountains at the edge of the scene
are more than 2,000 meters above the valley floor. In order
to enhance the sense of depth in the scene, and to bring out
subtle features in the terrain, you will exaggerate the height
of the terrain.

1. Right-click Scene layers in the table of contents and

12

click Scene Properties.

The Scene Properties dialog box lets you set properties
that are shared by all of the layers in the scene. These
include the vertical exaggeration, the background (sky)
color, the coordinate system and extent of the data, and
the way that the scene is illuminated (the position of the
light source relative to the surface).

. Click the General tab.

Scene Properties

General I Coordinate Systeml shent I lllurniraticn I

Drescription:

-]
Werltical Exaggeration: |2 'I Calculate From Extent
—

Backaround calor: Shiow Current Cretault |

™ Use as default in all new scenes

I~ Enahle Animated Rotation

When you uze the M avigation tool to rotate the scens, hold
down the left mouse button, drag in the direction pou want the
scene bo rotate, and release the mouse button whils the scene
is moving.

aK I Cancel Lpply

o

3. Type “2” in the Vertical Exaggeration combo box.
4. Click OK.

The apparent height of the terrain is now doubled.
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You can now clearly see how the alluvial fan spreads out
onto the valley floor, between the larger rocky area at
the center of the scene and the smaller rocky area in the
foreground at the left side of the scene.

You have added depth to the radar image, explored the
general relationship between the data in the image and the
terrain data, and enhanced the scene so that you can
perceive more subtle variations in the terrain.

Now that you’ve built the scene, you will save it so that you
can explore it later if you choose.

Saving the scene

Scenes, also called Scene Documents, are like maps. They
contain information about how the layers that are in the
scene should be rendered and where the data is located.

ARcGIS 3D ANALYST TUTORIAL

J File Edit “iew Selection Tool: Window Help

O Hew... Chil+h
= Open... Clrl+0
H Save Chl+5
. AddData.
& Fiint..
Diocument Properties. ..
Erport Scene »
Exit Alt+Fd

1. Click File and click Save As.

Save As H
Savein: IaExercisnﬂ ﬂ gl

Ciata

File name: IDeathvaIIey

Save ﬂ——o
j Cancel |

Save az lppe: IArcScene Documents [ sxd]

(3]

2. Navigate to the Exercisel folder.
3. Type “Deathvalley”.
4. Click Save.

The scene will now be available for you to open later.
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Exercise 2: Visualizing contamination in an aquifer

Imagine that you work for a water district. The district is
aware of some areas where volatile organic compounds
(VOCs) have leaked over the years. Scientists from your
department have mapped some plumes of VOCs in the
aquifer, and you want to create a 3D scene to help officials
and the public visualize the extent of the problem.

Some of the data for the scene has already been assembled
in the Groundwater scene. You will modify the scene to
better communicate the problem.

VOC data was supplied courtesy of the San Gabriel Basin
Water Quality Authority.

Opening the Groundwater scene document

This scene document contains a TIN that shows the shape
of the contaminant plume, a raster that shows the
concentration of the contaminant, and two shapefiles that
show the locations of parcels and wells. You will drape the
concentration raster over the plume TIN, extrude the
building features and change their color, and extrude the
well features so that the wells that are most endangered by
the contamination may be more easily recognized.

1. In ArcScene, click File, then click Open.

J Filz Edit Wiew Selection Tool: ‘Window Help

2. Navigate to the Exercise2 folder.
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3. Click Groundwater.sxd.

Lok in: IaExercise2 j gl

1 warkspace?

Groundwater sxd

File hame:

=10
j Cancel |

IGroundwater srd

Files of bype: IArcScene Documents [*.zxd]

[~ Dpen as read-orly

4. Click Open.

The Groundwater scene opens. You can see the four
layers in the table of contents.

Showing the volume and intensity of
contamination

You’ll drape the raster of VOC concentration over the TIN
of the contaminant plume surface to show the volume and
intensity of contamination in the aquifer.

1. Right-click congrd and click Properties.

|:| 022
[ ]-43- Properties. ..
congrd
Walue
High : 5.000000

I Low : 1.000000

B
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2. Click the Base Heights tab. 4

Piopeities

2 Generall Soulcel Exlentl Display 'Symbolagy | Figlds | Joinz & Relates | Base Heights Handenngl

Show
Unique Y alues
Classified

| Draw raster stretching values along a color ramp

Properties

Genelall Sourcel Extenll Dlsplayl Symbolugyl Fields I Joins & Relates  Base Heights | Hendemgl
Colar Walue Label

5000000 [High : 5.000000
1.000000 i v 1.000000
o T s -0

Shietch

Type: ISlandald Deviations j Histogram. .. I
e H ™ Invert

I™ Display Background Value: [ \vl
Display NoData as B

~ Height

" Use a constant walug or expression to set heights for layer.

|n

lui
l=

& Obtain heights for layer from surface:

Fiisten Fesalitian.

) Layer features have 2 values, Use them for beiafits.

Z Unit Canversion

’7App\y conwersion factar o place heights in same units as scene: | custom - 1.0000¢

- Difset
Add an offset using a constant or expression:

0 = |
[ = I ok, || Ceneel || sy |

1] I Cancel | Apply | 6

3. Click the dropd d click pl to get th
ok T CTOPHEOWR AToW and cliek piume to get the 5. Click the Color Ramp dropdown arrow and click a red

heights from the plume TIN.
color ramp for the raster.

N ill ch th bol f th ter t
ow you will change the symbology of the raster to 6. Click OK.
show the intensity of the contamination.

4. Click the Symbology tab. =

= Scene layers
= O plume e
Edge type
— Soft Edge
— Hard Edae

7. Uncheck plume in the table of contents.
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Now it is possible to see the shape of the plume and its 3. Click the Calculate Extrusion Expression button.

intensity in 3D. You will display the well points as vertical lines equal to

the depth of the well. This information is stored in the

Showing the relationship of the plume to wells WELL._DPTH field.

You can see that some Qf tbe .wells are w1th.1n the area of 4. Click WELL_DPTH.
the plume. However, it is difficult to see which wells are
most seriously affected because the contamination is more Exprossian Buildet B

widespread but less concentrated at greater depths.

You will extrude the well features based on their depth
attribute in order to see which wells intersect the plume.

1. Right-click wells and click Properties. B
N
Lo Save Az Layer File... ;I LI _BI _I
28 facily T
) e I

Save Load | 0K I Cancel I
I

_9

2. Click the Extrusion tab.
5. Click OK.

2 6. Click the dropdown arrow to apply the extrusion
expression by adding it to each feature’s base height.
The well depths are expressed as negative values, so
they’1l be extruded downward.

General | Gowce | Selection Display Sumbology | | Fields | Definition Duery |

Joins & Relates | Base Heights Exfision i Rendering

[~ Esiud fealurss inlaye. Extusion tums points nto vertics! s, s nto
wals, and polgons into blocks

Exlrusion value of expression: 7. Cth OK
U A ©
LI Apply extruzsion by
adding it to each & heighl 0
Apply extrusion by

[ adding it 12 each feature's minimum height =

| 7
0K I Cancel Apply |

1S | Cancel Lpply
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You can see the places where the wells intersect, or are

close to, the plume. Now you will modify the scene to show

the priority of various facilities that have been targeted for
cleanup.

Showing the facilities with a high cleanup priority

Analysts in your department have ranked the facilities
according to the urgency of a cleanup at each location.

You’ll extrude the facilities into 3D columns and color code

them to emphasize those with a higher priority for cleanup.

1. Right-click facility and click Properties.

Y

l Hial

faciliy

Save bz Layer File...

=l [¥]

2. Click the Extrusion tab.

3. Click the Calculate Extrusion Expression button.

Properties
Genersl | Souce | Selection Display Syrbology || Fields | Definition Query |
Joing & Relates | Base Heights Extrusion Rendering |

[ Evtude features in ayer. Extrusion tums peints info vertical s, fines into
walls, and polgons into blocks.

Estrusion value o supression:

0 = E: 9

4. Click PRIORITY].
5. Type “* 100”.

ARcGIS 3D ANALYST TUTORIAL

6. Click OK.

Expression Builder HE
Fields Functions
Bbs( 1 jl
ain( )
Cos (]
Expl ]
Fisl ]
Int( )
st i |
Expression
PRIDRITYT]* 100 _7| _al LI _/l
B - L D
N e e e
IR | | e e
Save Load | ’TI Cancel | E

The expression you created appears in the Extrusion
value or expression box.

Propeities EH

Gereial | Sowce | Selection | Display | Symbology | Fields | Definiion GQuery |

Joins & Felates Base Heights Extrusion Fiendering

Extrude features in laper. Extiusion lums points into vertizal lines, lines into
7
wialls, and polgans into blocks.

Estrusion valus or supression:

[PRIORITYT] =100 =

Apply extruzion by

adding it to gach feature’s minimum height j
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8. Click Quantities.

. Click the Symbology tab. 11. Click the Save button.

. Click the Value dropdown list and click PRIORITY1.
R = - A== Wil

Properties
Joing & Relates I EBiase Heights | Extrusion | Rendering |
General Saurce | Selection | Diisplay Symbclogy I Figlds | Defirition Quemn
o
Tr— Draw quantities using color to show values. Irnpot.
Categorie$ r Field: ~Clagsification
Quantities Yalie: EETERIT - Natural Breaks [enks] 0
- Gradualed colors
' Bradusted symbeks | Homalzalion: [<HONE> =] | | Blassss |5 =|  Classily..

- Propattional symbols

.- Dot Dersity Color Fiamp: . -

Charts
Multiple Attributes Symbol | Flange [ Label
[ 0
] 1
- z-3
[ s
% | - 5

[~ Show class breaks using feature values

1] I Cancel Apply
T

. Click OK.

The facilities are now extruded in proportion to their
priority score. The scene now shows the shape and
intensity of the contamination, the wells in relationship to
the plume, and the facilities that need to be cleaned up
in order to prevent further pollution of the groundwater.

Now you’ll save your changes to the scene.
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Exercise 3: Visualizing soil contamination and thyroid cancer rates

In 1986, after the catastrophic accident at the Chernobyl
nuclear power plant in Ukraine, a large amount of
radioactive dust fell on Belarus. Since then, scientists have
studied the aftermath of the accident. One tool for exploring
the data is 3D visualization. In this exercise, you will create
two surfaces from point data collected in Belarus. One set
of points contains measurements of soil CS137
concentrations. CS137 is one of several radioactive isotopes
released by the accident. The other set of points shows the
rates of thyroid cancer, aggregated by district, with the
sample point placed near the district centers.

The CS137 contamination and thyroid cancer data was
supplied courtesy of the International Sakharov
Environmental University.

Viewing the point data

First, you will open the Chernobyl scene and view the point
data.

1. Click File and click Open.

J File Edit Wiew Selection Took Window Help

& save Chl+5

2. Navigate to Exercise3 and click Chernobyl.
3. Click Open.

ARcGIS 3D ANALYST TUTORIAL

Lok in: IaEHercisxﬂ j gl |
File name: IChemobyI.sxd Open j——e
Filez of twpe: IArcScene Documents [*.sxd] j Cancel |

™ Open as read-only

The CS137 soil measurements are shown with small
point symbols, using a graduated color ramp to show the
intensity of the contamination. The districts’ thyroid
cancer rates are shown with larger symbols, using a
different color ramp.

Creating 3D point features

The soil CS137 samples are 2D points with some attributes.
One way to view 2D points in 3D is by setting an extrusion
expression, or a base height. You can also incorporate a
z-value into a feature’s geometry to allow it to be directly
viewed in 3D without the need to set a base height from a
surface or an attribute.

First, you’ll add the 3D Analyst toolbar to ArcScene.
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1. Click View, point to Toolbars, and click 3D Analyst.

J File Edit “iew | Selection Tools Wwindow Help

3. Click the Input Features dropdown list and click
Subsample_1994_CS137.

Convernt Features To 3D HE
Input Features: ISubsamplE_1 994_C5137 g_g__e
Source Of Height
€ Fasternan TIH Suface; I j g

“Wiew Settings...
Zoom Data »
Toolbars 4 |7 I ain menu
E Table Of Contents |T Standard
|7 Status Bar |T Tools
Scene Properties. ..
Graphics
LCustomize. ..
Wiew Saurce

The 3D Analyst toolbar in ArcScene contains several 3D
analysis and data conversion tools. The ArcMap™

3D Analyst toolbar contains the same tools, plus several
additional tools that you can use in ArcMap.

Now you will create 3D point features from the soil
CS137 points.

2. Click 3D Analyst, point to Convert, and click Features
to 3D.

J|3D Analyst ¥ | Layer:l j @ 3
T CiesteModiy TN b

Interpolate to Raster

Surface Analysis ]

Reclazsify. .

Features to 300...
Options... Fiaster to Features...
Raster ta TIN...
TIN ta Raster...

TIN to Features...

20

# |nput Featue Attibute: IES13?_E|_K =|

!
(>)

 Mumeric Constant: II] 0
Output Features: D 30AnalysthE wercize M Data\C5137_30 EI e
Ok I Cancel |

4. Click the Input Feature Attribute button, then click the
Input Feature Attribute dropdown list and click
CS137_CI_K.

5. Change the output feature name to CS137_3D.
6. Click OK.

The features are converted to 3D point features. However,
they still seem to be resting on a flat plane because the
CS137 concentration values range from 0 to 208.68, which
is small, relative to the horizontal extent of the data.
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Increasing the vertical exaggeration

You will exaggerate the scene to show the new points with
their height embedded in the feature geometry.

1. Click View and click Scene Properties.

Wiew Selection Tool: ‘Window

Wiew Settingz...

Zoom Data »

Toolbars »
[El Table Of Cantents

’T Status Bar

Tl Scene Properties...

2. Click the General tab.

Scene Properties

General | Coorcinate System | Estent | llumination

Description:
-]
Velcal Evaggeiation. [1541 =] [[Caculae From Erer) 9

|v| Shaw Curent D efault I

[~ Use as defaul in all new scenes

Background color

[~ Enable Animated Raotation

‘when pou uze the Mavigation toal to ratate the scene, hald
dovin the lsft mouse button, drag in the: direction you want the
scene to rotate, and release the mouse button whils the scene
s mowing.

| Cancel Lpply I

| o

ok
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3. Click Calculate From Extent.

4. Click OK.
5. Click the Full Extent button.

T @=E K

Now that you can see the new 3D points in the scene,
you can turn off the original CS137 sample point layer.

6. Uncheck the box in the table of contents beside

Subsample_1994_CS137 and click the minus sign beside
the box to hide the classification.

=

£ Scene layers

O Subsample_1934_CS137

= ThyroidCanceR ates
IMCID 000

{3 0-0.0752
{3 00753 - 0.2053

Extruding columns

Viewing points in 3D space is one way to investigate data.
Another way is to extrude points into columns. You will
extrude the thyroid cancer points into columns to compare
them to the contamination data.

1. Right-click ThyroidCancerRates and click Properties.

Save Az Layer File...

Scene layers
| Subsample_'IE
= ThyroidCancerbates
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2. Click the Extrusion tab.

Properties

Geneidl | Sowce | Selection Display Symbology| | Fields | Definition Query |

Joins & Rielates B M Exlusion | Rzt

[~ Exiiude feahures nlayer. Extision s peints o verical nes, ines infa
inalls, and polgons into blacks.

Estiusion value o sxpiession
" ;I E _e

-]

3. Click the Calculate Extrusion Expression button.

4. Click INCID1000 (the rate of cases per 1,000 persons).

Expression Builder EHE

Fields Functions

CASES Abs [ ] -

FOPULUSE At [ ] —

= Cos[ |

hd Expl ]
= =0
Int[ ]
Logl ]
Sinl 1 |

Expreszion
[IMCID000] <100

Save Load | 0k |

—— o

Because the z-values of the phenomena that you are
comparing have different ranges, you will multiply the
cancer rate by 100 to bring the values into a range
similar to that of the CS137 measurements.

5. Type “* 100”.
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6. Click OK on the Expression Builder dialog box.
7. Click OK on the Layer Properties dialog box.

Now the district centroid points are shown with columns
proportionate to the thyroid cancer rates. If you navigate
the scene you will see that the areas with the highest
contamination levels also tend to have high thyroid
cancer rates, although there are areas with lower CS137
contamination levels that also have high cancer rates.

Creating a surface from point sample data

You know what the soil concentrations of CS137 are at the
sample point locations, but you do not know what they are
at the locations between sample points. One way to derive
the information for locations between sample points is to
interpolate a raster surface from the point data. There are
many ways to interpolate such surfaces, which result in
different models of varying accuracy. In this exercise you
will interpolate a surface from the samples using the
Inverse Distance Weighted (IDW) interpolation technique.
IDW interpolation calculates a value for each cell in the
output raster from the values of the data points, with closer
points given more influence and distant points less
influence.

1. Click 3D Analyst, point to Interpolate to Raster, and click
Inverse Distance Weighted.

J | 3D Analyst = | LLayer; I j Jp?ﬁ

Creste/Modiy T b |

Interpolate to Raster b

Irwerse Distance Weighted...

Surface Analysis » Spline. .
Fieclazzify. . Kriging...
Conwvert » Matural Meighbors...

Options... |
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2. Click the Input points dropdown list and click
Subsample_1994_CS137.

Inverse Distance Weighted EHE

Input points: ISubsamp\ej 994 C5137 ';_E_ﬂ‘ _e
Z walue field: IESW 37_CI_K j.__e

Power: I 2

Search radius type: I\"'anab\e j

Search Radiuz Setting:

Number of points: 12
Mairnurn distance:
[ Use barrier polplines: I 'I i
Output cell size: I 2069744
Output raster: |<Tempurary> g__a

Caniel |

3. Click the Z value field dropdown list and click
CS137_CI_K.

4. Click the Browse button.

5. Navigate to the Exercise3 folder and type
“CS137_IDW” in the Name field.

Laak ir ID Exercieed j EI =k I=NE

Data
Mame: [E5137_Dw —e
Save as type |E5H| GRID =l Cancel

o
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6. Click Save.

7. Click OK.

Inverze Distance Weighted

Input points:
Z walue field:

Fower:

Search radiuz type:
Search Radius Setting:
Mumber of pointz:

Maximurm distance:

K E

|Subsample_1934_C5137 7| EI

Jcs137_oik =l
| 2
IVariabIe j

I
C

™ Use barier polylines:

Output cell size:

Clutput raster:

|
I 2053.744

| =

ID:\SDAnaIyst\ExerciSES\l:S13 El

o]

Cancel |

7]

ArcScene interpolates the surface and adds it to the scene.
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Viewing the interpolated surface

Now that the surface has been added to the scene, you can
see that there are two areas with very high concentrations
of CS137. You will view the surface in perspective, with a
new color ramp, to better see its shape.

1. Right-click CS137_IDW and click Properties.

High: 177.333305

Lo : 0.000000

2. Click the Symbology tab.

General | Source | Extent] Display  Svmbology | Base Heights | Rendering

ow
[Clasiied | Draw raster stretching values along a color ramp

Color Walue Label
177.333305 IH\gI’\ 177.333305

0.000000 fLow - 0.000000

Color Ramp: [

3. Click the Color Ramp dropdown arrow and click a new
color ramp.
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4. Click the Base Heights tab.

Layer Properties

Ganerall Sourcel Extentl D\splayl Symbology  Base Heights | Rendering
~Heighl

" Use a constant value o expression to set heights for layer:

i E| I

% Dbtain heiphts for laye from suface:

[ harcistarctuton 3denalysthexercizedos1 37_idw = =&

Raster Resalution

€ Layerfeatures haye 2 values, Use them for hetalits,

"Z Unit Conversion

Apply conversion factor to place heights in same units as scene: Icustum - 1.0000

- Offset

Add an offzet using a constant or expression;

P =

0K I Cancel

Spply

(6]

5. Click Obtain heights for layer from surface.
6. Click OK.
7. Uncheck CS137_3D in the table of contents.

= [ ThyroidCancerRates
INCIDT000
£ 0-0.0758
£ 0.0755 - 0.2053
4 0.2054 - 0.3571
@ 0.3572- 06522
& 06523-1.6129

20 CHF_D a

-
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Now you can see the interpolated surface of CS137
contamination, along with the thyroid cancer rate data.

4E Chemnobylsxd - ArcScene

File Edit Yiew Selection Tools MWindow Help

S [=] B3

FH/TRX | HALP W
E@ﬂ}ﬁf&@@::::@om@kom\

J a0 enast = | Layer [os137_idw <]’

— |

T Subsample_1334_C5137

5 F ThyidCancerRates
INCID 1000

8 0.2054-0.3571 p

8 0.3572- 08522 =

# 0ESZ3- 16129 - - =
= 0 Ce1F7_ 30 - e —

.

=] 3137 _idw - =
Walue =
High: 177.323508

Low oo =]

Display -

o 00078 = =
& 00759 - 0.2053 - - T *

4

Next, you will select the province centers with the

highest rates of thyroid cancer.

Selecting features by an attribute

Sometimes it is important to focus on a specific set of data
or specific features. You can select features in a scene by
their location, by their attributes, or by clicking them with
the Select Features tool. You will select the province
centers by attribute to find the locations with the highest

rates.

ARcGIS 3D ANALYST TUTORIAL

1. Click Selection and click Select By Attributes.

Selection Toolz Window Help

L"E
[ Select By Location...
@ Zoom 1o Selected Features

= Statistics, .

_o

Set Selectable Layers. ..

fd LClean Selected Features

Interactive Selection Method — »

Options...

2. Click the Layer dropdown arrow and click

ThyroidCancerRates.

Select By Attribute

ThyroidCance

Layer:

Select procedure : IEreate a new selection

Figldz:

"FIDT
"MAME™
"CASES"
"POPULUSE"
e

et

"IMCID 00"

=i
[ |
Kl
-]

ez le
=T
a | @

=
=3

Izl_l_l_

Inique values:

3. Double-click INCID1000 in the Fields list.
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4. Click the >= button.
Select By Attribute 7] ]
Layer: IThyroidEancerHates j | "
Select procedure : ICreate a net selection j -
L
Fields: Unigue values: 2
FID | < | Like | 04762 AI
"HAME" 014333 9 -
"CASES” > | =] ] [osass T
F'DF'ULUSE 05308

Lo e o] 12

05822

“INCID1 000" J d 0 | Mat | 0.6522 — They are drawn in light blue to indicate that they are
n.9108
1 A4 =l selected.
SOL Info... | Complete List |
SELECT *FROM terate WHERE: Viewing the attributes of features

"INCID1000" >=05 0

You will investigate attributes of the selected locations and
find out how many cases of thyroid cancer occurred in
these districts.

1. Right-click ThyroidCancerRates and click Open
Clear Werify | Help | Load... | Save... | Attrlbute Table‘

Apply Cose | SR ThyroidCanceEates
IMC ‘ Eop_l,.l

0 e g 302 X Remove

&0 20 J Open Attnibute T able

5. Type “0.5”. : g g: Joins and Relates 3
; ; : = O C5137_ <% Zoom Ta Layer
6. Check the selection expression you’ve built. o
! Selection »
. = cs137_0
7. Cth Apply al ‘5? Convert Features to Graphics. ..
: Higk
8. Click Close. I Data »
. . . L A
The province centers with thyroid cancer rates greater T I
. izplay | -
than 0.5 cases per 1,000 are now selected in the scene. = & Propeties..
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2. Click the Selected button.

£ Selected Attributes of ThyroidCancerRates | _ (O] x|
FID Shape NAME CASES POPULUSE X
v 10|Paint Luninets 12 22740 5437585
15 | Paint Stalin 23 16638 54978125
16 |Paint Bragin 8 7300 A729519.5
17 | Paint Buda-Koshelevo el 10300 5741826
18 | Paint Vetka g 9500 B7EER4E.5
13| Paint Gomel 74 135454 B7RATES.S
27 | Paint Love 2 4800 5742303
29| Paint Marovipa 10 E200 REYTZT
32 | Paint Rechitsa 17 23200 5721661
35 | Paint Khainiki il 11100 B700827
91| Paint Slavgorod 3 BE00 77481
o | |
Record: 14| _<|| 1 v|m] Show al | SEleiled Records (11 out of 117 Selectsd ) Options -|

The table now shows only those features that you

selected.

3. Right-click CASES and click Sort Ascending.

ed Attnb 0 oid _ |0 x
FID Shape NAME LASES POPULUS =

10/ Paint Luninets 12 £ 585

15 |Point Staolin 23 = Gabesmg 5125

16| Paint Bragin 8 519.5

17 | Paint BudaKashelevo a Z Summaize.. [

18| Point Vetka B Beloulate i 5485

19| Point Gomel 74 Statistics. 7E5.5

27 | Paint Love El 903

54 Point Meedlim T Freeze/Unfresze Column 571

32|Point Rechitsa 17 Delete Field BE1

35| Paint Khainiki ] - - 27

91| Poirt Slavgorod 3 | 5600 |57ar4s1
o [ 2
Fiecord: ﬂ;" 0 _PIﬂ Show: Al I Selected  Records (11 out of 117 Selected ) Options -|

The selected province centers are sorted according to

the number of cases.
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4. Right-click CASES and click Statistics.

ed Attrib o oidCa M [=] B3
FID | Shape NAME POPULUSE

27 | Point Love 3 Sort sscending 303

91 | Point Slawgorod 3 St Dzl 481

1E | Point Bragin g b 519.5

18 Pant Velka 8 SR 585

17| Point BudaKoshelevo 3 Calculste Y5les 826

35| Point Khairiki 9 327

29| Point Marovlya 10 271

10/ Pore Luninets 12 Freeze/Urfreeze Columin 5

32| Paint Rechitsa 17 Delete Field 661

15| Point Stalin 23 — 8125

19| Pairtt Gomel ] | 133453 |57E37ES 5
| | I
Record 14| 4| 0 _p[»| Show an [Selectsd Records (11 outaf 117 Selected | Oplions ~

The total number of cases in the selected set of
11 province centers is 176.

5. Close the Selection Statistics dialog box.

Selection Statistics of tcrate
Field
EASES j Freguency Distribution
Statistics:
Count 11
Minirnun: 3000000
b aimum: 74.000000
Sum 176000000
Mean: 1E.000000
Standard Deviatior: 19140828
27 a1
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6. Click the Navigate button and click on the scene.

é‘:— Chernobyl_sxd - ArcScene [_[O] x]

J File Edit Yiew Selection Tools Window Help

|osRs2ex |t ElQ@osv|
[vaeeoaan @@ ron

| a0 anabst = | Laver [c137 0w B ‘
x|
I=F Scene layers - _ - =
[0 Subsample_1994_C5137 _ -
=] ThyroidCancerR ates - -
INCID1000 ! - nl.
£ 0-0.0758 "y 3 L

@ 0.0759 - 0.2053 !
i 0.2054 - 0.3571
@ 0.2572 - 06522

B Selected Attributes of ThyroidCancerR ates

FID Shape NAME CASES PODPULUSE =

v|  10|Paint Luninets 12 22740 54

16| Paint Stolin 23 16638 54

16 |Paint Bragin 8 7300 LT

17 | Paint Buda-Koshelevo g 10300 57

18| Paint Wetka 8 5500 A7

18| Paint Gomel 74 133459 57

E 27| Point Love 3 4B00 57
_I] 23|Point Narovya | 10 200 is'j @

»

L]
Record: ﬂ_ill 1wt Show A I Selected  Records [11 out of 117 Selected)

You can work in ArcScene while the attribute table is
open.

7. Click the Save button.

|DEEHE e X & E Qs N

In this exercise you have created 3D features, extruded

point features, and interpolated a raster surface from a set
of data points. You’ve compared the extruded vector data
to the surface data and explored the attributes of the vector

data.
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Exercise 4: Building a TIN to represent terrain

The town of Horse Cave, Kentucky, is situated above a
cave that once served as the source of drinking water and
hydroelectric power for the town. Unfortunately, the
groundwater that flows in the cave was polluted by
household and industrial waste dumped on the surface and
washed into sinkholes. Dye tracing studies and a three-
dimensional survey of the cave revealed the relationship
between the cave passages and the town and demonstrated
the connection between open surface dump sites and
contamination of the groundwater in the cave below.

Thanks to the development in 1989 of a new regional
sewage facility and the joint efforts of the Cave Research
Foundation and the American Cave Conservation
Association (ACCA), the groundwater is cleaner, and the
cave has been restored. It is now operated as a tour cave
and educational site by the ACCA.

Cave data was provided courtesy of the ACCA.

Viewing the cave and the landscape

First you will open the BuildTIN scene and view the cave

survey and some terrain data layers. You’ll use this terrain
data to create a TIN and drape some other layers on it to

visualize the relationship of the cave to the town.
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1. Click File and click Open.

J Eile Edit Wew Selection Tools Window Help

O mew Chrl+H
=
H Save Chrl+S
Sawve As,..
Save & Copy...

2. Navigate to the Exercise4 folder and double-click
BuildTIN.sxd.

Open P

] «®mcrE-

Lookin: [ ) Evercised

(CaCavedata
[ Terraindata

Town e

File hame: [BuiaTin sua

Open I
Cancel

L el

Files of type [4:c8cene Dacuments (%sxd)

I~ Open as ieadonly

The scene opens, and you can see the location of roads
and railroads, some sample elevation points, and a few
significant contour lines. In the table of contents, you
can see that some layers have been turned off.
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3. Check the box to show the Cavesurvey layer.

|%

l=# Scene layers

= wipoinks poink
*

= roads

=] railroad

= brklines

O {-ommr——
Copy

20O smdp ¥ Remave

O = Refresh
E O phato.ti -
valu Seale 30 Symbals, ..

High Open Attribute Table

Lo Joins and Relates

Dizplay I Sourc

<

Zoom To Layer

Selection

4. Right-click Cavesurvey and click Zoom To Layer.

The cave survey data consists of PolylineZ features,
which are automatically drawn in 3D because they have
z-values embedded in their geometry. They appear
above the rest of the data because all of the other layers
are drawn with the default elevation of 0.

In the next steps you will build a TIN to provide the base
heights for the streets and a photo of the town.

Creating a TIN from point data

You have a point layer called vipoints point. This coverage
consists of points with an attribute called SPOT that
contains elevation values taken at these points. You’ll create
the TIN surface model from these points.
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1. Click 3D Analyst, point to Create/Modify TIN, and click
Create TIN From Features.

J|3D Analpst = | Layer: Ipholo tif

Modify TIN-—

Interpolate to Raster b

Create TIM From Features.
Add Feature ta TIN..

Surface Analysiz »
Feclassii,.

Cornwert 3
[Hptions. .

2. Check vipoints point.

Create TIN From Features

— Input:

Check the laper(z] that will be uzed to create the TIM. Click a layer's name to specify

itz zettings.
Layers:
— Settings for selected layer———————————
wipoints point e
O roads Feature type: 2D paints
O rairoad Height zource: ISPDT VI
O biklines
O Cavesurvey Triangulate as: Imass poirits VI
O smelp Tag walue field: |<N0ne> VI
Output TIM: C:harcgishare Tutarh 30 AnalsthE wercized T erraindatabtind —ﬁ——e

ok Cancel |

=

The SPOT field name appears in the Height source
dropdown list, and the layer will be triangulated as mass
points.

3. Change the default path so that the new TIN will be
created in the Exercise 4\Terraindata\ folder.

4. Click OK.
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The TIN is created and added to the scene. Note that it is
drawn above the Cavesurvey layer; the elevation values in
the TIN define its base height.

By default, the TIN is symbolized using a single color for
every face.

Right-click on the tin1 layer in the table of contents and
click Properties, then click the Symbology tab. You can see
there is a single renderer in place, titled Faces.

Layer Properties (@3]
General | Source | Display [ SiB6I5GH | Fields | Base Heights | Rendeing |
Show

aaaaaa th the same symbol

Symbal

Label sppeaiing nest to the syl n table of conterts:

Desciiplan.

‘Addiional dessiiption appearing reat to the symbl in your map's legend

v Show hilshade.
ilumination effect in
2D display.

=
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Click on the Add button to open up the Add Renderer dialog
box. Click on the Face elevation with graduated color ramp
option and click Add. Click Dismiss to close the Add
Renderer dialog box and return to the Layer Properties
dialog box.

Add Renderer

Edge type grouped with unique symbal ’
E dges with the zame zpmbal
ith araduated co
n with graduated color ram
Face slope with graduated colar ramp
Face tag value arouped with unique sy
Faces with the zame spmbol

Mode elevation with graduated color ran
Mode tag value grouped with unique syr
Modes with the same syrmbol

< | 5 Add Dismiss |

If the symbol for the highest elevation range is set to blue
instead of white, then right-click on any of the symbols and
click Flip Symbols. This will switch the order of the symbols
and render the highest points of the TIN as snow capped
peaks.

Symbol | Hange

0,952 - 261.783
40.115 - 250,952
29.277 - 240115
8.44 - 229277

07.603-218.44

96. 765 - 207 603
05,928 - 196.765

Properties for Selected Symbols., .
Properties for all Symbals, ..

Reverse Sorking
Remove Classes

Format Labels,..
Edit: Description...
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Switch off the old single color renderer by checking off the
Faces checkbox in the list of renderers.

Layer Properties

Generall Sourcel Dizplay  Symbology | Fieldz I Baze Heightsl Henderingl
Shaow:

|Face elevation with graduated color ramp

Elewation

Walue Field
’V Elexation

L

Calor Hamnp:

Click OK to close the Layer Properties dialog box.

While this TIN is a fairly good model of the surface, you
can make it more accurate by adding more features.

Adding features to a TIN

Now you will add hard and soft breaklines and a clip
polygon to the TIN. You’ll add the railroad features as soft
breaklines, so they’ll be represented on the surface but
won’t influence the shape of the surface. You’ll add the
brklines features as hard breaklines with elevation values to
refine the shape of the surface in areas that you’re most
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interested in. Finally, you will add the smclp polygon as a
soft clip polygon to more smoothly define the edge of the
TIN.

1. Click 3D Analyst, point to Create/Modify TIN, and click
Add Feature to TIN.

J |3D fnalyst ¥ | Layer: Iphoto.tif

Create/Madify TIM »

Create TIM From Features...

Interpolate to Razter

Add Feature ta TIM...

Surface Analysiz b
Feclassitiy..

Careeert »
[Hptions..

2. Check railroad.

Add Features To TIN [ 2] %]

—Input;

Input TIM: Itin‘l

= =

Check the layer(s) whose features are to be added to the TIM. Click a layer's
name ta specify its settings

Layers: .

- = — Settings for selected layer
[] vipointz point EI
[roads E . :

- = 1 20 line:
—
[ brklines .y :
[ Cavesurvey eight source: <nones e 9
[ smclp

Triangulate az: 0

Tag walue field I(mne> 'I

3. Click the Height source dropdown arrow and click
<none>.

4. Click the Triangulate as dropdown arrow and click soft
line.
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5. Check brklines.

Add Features To TIN HE
— npt:
Input TIN: [tint =

Check the layei(s] whoze features are to be added to the TIM. Click a layver's
name to specify its settings.

Layers:

[] wipoints point EI
[roads

railroad
e afbrklines
[[] Cavesurvey
[ smelp

—Settings for zelected layer————————————————

Feature type: 2D lines

ELEVATION ~ l
Triangulate az: hard line hd l
Tag value figld: |00 Ik l

Height zource:

The Add Features To TIN tool detects that there is an
ELEVATION field and uses it for the height source. You

will accept the default and triangulate them as hard
breaklines.

6. Check smclp.

Add Features To TIN HE
i~ Input:
Input TIM: Itm‘l j EI

Check the layer(s) whose featuies are to be added to the TIN. Click a layer's
name to specify ity settings.

Layers: .
— = i~ Settings for selected layer
[ vipointz point EI
[ ioads F
eatune bype 20 polygons
tailroad 4 payg
brlclines

[[] Cavesurvey Height source:

<

< NONE:

Triangulate as

Isnﬂ clip 'l
|<nnne> 'l

Tag value field:
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7. Click the Height
<none>.

source dropdown arrow and click

8. Click the Tag value field dropdown arrow and click

<none>.

You have defined the feature layers that you want to add

to your TIN and specified how they should be integrated
into the triangulation.

Add Features To TIN 7| x|
 Input:
Input TIR: Itin1 j EI

name to specify its settings
Layers:

[] wipoints point

[ roads

railroad

brklines

[] Cavesurvey

Check the layer(s] whose features are to be added to the TIM. Click a laper's

D,.,‘l — Settings for selected layer———————————

Feature tppe:

2D polygons

Height saurce:
Triangulate a3 Isoft clin vl
<naner i e

Tag value field:

{* Save changes into the input TIN specified above:

= Save changes into & new autput TIN:

Output TIN: |D:430ARElystE sercized T eraindatatting EI

9. Click OK.
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The new features are added to the TIN. 2. Click the Base Heights tab.

After the next step you will see that the railroad follows

a bed that has been leveled somewhat relative to the 3 2
surface. Propertics
Ggneral Souce Selectn | Display | Symbolomy | Fields | Definition Query |
Joins & Relates Base Heights Extrusion | Rendsring

Setting feature base heights from the TIN

~ Height

Use a constant value or expression to set heights for layer:

Now you will set the base heights for the road and railroad p =)
features from the new TIN. =

& Dbtain heinhts for layer from suface?

3 : s : D:A30ANalysthE: AT datablind ==
1. Right-click roads and click Properties. ooy v Teren i = 9
FastenFesolution,
O Layer testines bave Zhualues. seitem forheights
Z Unit Corversion
‘52 Canvert Features ta Graphics... ’VApp\y conversion factar to place heights in same units as scenes  [oustom | 1 ‘
~ Dffset
g— gata " Add an offset using & canstant or expression:
Scene layers 5
v E ==

Sawve Az Layer File. .

= wipainks poi

ok, | cencel | e

= railraad 6
= brklines
— 3. Click Obtain heights for layer from surface.

= bl Favesurvey 4. Click the dropdown arrow and click tin1.

=0 ,i“lc'p = 5. Click OK.
Display | Source | The road features are now draped over the TIN surface

that you created. Now you will drape the railroad
features over the surface.
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6. Right-click railroad and click Properties.

<% Convert Features to Graphics. .

@ Scene layers

= O vipoints po
*

=] roads

= I I —

—

B O brklines

Data 3

Save fz Layer File...

=] Cavesurvey

= O smelp

Diizplay

=

7. Click Obtain heights for layer from surface.

Properties [ 2] %]
Generasl | Souwce | Selecon | Dieplay | Symbobay | Fields | Definition Query |
Joins & lelates Base Heights Extiusion | Fendsring

- Height

£ Use o constant value or expression ba set heights for laper
0 = R
| -]

& ctain heights forlyes fom suface:
[ Do 3DanaysE sercise AT enaindatatin = =
Flioilie e e

& Layer festures haye i valles, Use them for heiafits,

"Z Linit Corversion

Apply conversion factor to place heights in same units as scene: | custom - 1

~ Offset
Add an offset using a constant or expression:

P = NIC)

| Cameel | apek

8. Click OK.
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The railroad features are now draped over the TIN
surface that you created.

Next you’ll drape the aerial photo over the TIN.

Setting raster base heights from the TIN

Including the aerial photo of the town in the scene makes
the relationship between the cave and the town much more
evident. You’ll drape the raster over the TIN and make it
partly transparent so that you’ll be able to see the cave
beneath the surface.

1. Right-click photo.tif and click Properties.

W alue
High: 255
Lowe : 0 j

Dizplay I Source I
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2. Click the Base Heights tab. 7. Click OK.

3. Click Obtain heights for layer from surface. 8. Check photo.tif.
4. Click the dropdown arrow and click tin1. Now the aerial photo is 30 percent transparent. You can see
large patches of the TIN over the photo because the TIN
3 2 and the photo have the same drawing priority. If you

wanted the TIN to be visible below the photo, you could
change its drawing priority to 10 (lowest) on the Rendering

Propeities

Gendral| Souce| Extent | Display | Symboloay | Fields 'Base Heiahts | Rendering

b tab of the TIN’s Layer Properties dialog box. You could
“;E“““‘“ e i o - also offset the base height of the TIN or the photo by a
! | ™ small amount.

* Obtain heights for layer from surface,

= ) | o Cleaning up the scene
_ . To clean up the scene you’ll turn off some layers that are
5. Click the Display tab. no longer needed and make the cave line symbol larger.
6. Type “30” in the Transparency text box. 1. Uncheck vipoints point.

2. Uncheck brklines.
3. Uncheck tinl.

Layer Properties

i o T [ s e s v | 4. Double-click the line symbol for the Cavesurvey layer.
T Show Map Tios Juses pimary displap fiskd]
T~ Display raster efolution intable of contents
I~ Alow for Effols toolbar =
Resample during disgla using —
[Bilinea Interpolatiorfor continucus data) = % écene .Iaty e's_ X =
WIPoINES point
Orthorectfication usina elevation .D P
Contrast 0% S e e i
s 17 5 . crstart Slevaton: - - 1oads
= @ DER -] =
- il _
Uiy l_‘ El Elewation adjustment———————————————— = railioad
Zite | |
Display Qualty —
Geerm Medbm  (ame Zdza 2 O biklines
J G @
= Cavesurvey —
= O smelp E
= O tinl 9
Edge type
— Soft Edge
oK, | Cancel Apply Hard Edge
T Elevation j
é Dizplay
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5. Type “5” in the Width box.

Symbol Selector

Category: I Al j
Highway Highway Ramp Expressway j
Expresswap Ramp  Major Road Adterial Street
Collector Street  Residential Street Railroad
_ e e
River Boundary, Boundary, Gtate
National
— R RS

[~ Previev

- Options

Coor: [~

widh:  [f —=

Properties |

Hare Symbols - I

Save. Beset I
ance

= o]

N6 )

6. Click OK.

Now you can see the three-dimensional passages of the
cave, symbolized by thick lines. The surface features
and the aerial photo provide context, so you can easily
see the relationship of the cave to the town.
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Creating a profile of the terrain

The cave follows the valley floor orientation. To get an
understanding of the shape of the valley, you will create a
profile across the TIN. In order to create a profile, you
must first have a 3D line (feature or graphic). You will start
ArcMap, copy the TIN to the map, and digitize a line to

make your profile.
1. Click the Launch ArcMap button.

|[DEEE ' mex |t Q&

ArcMap starts.
2. Click OK.

% ArcMap

— Start using Archdap with

fiar warious geographic regions.

é = An esisting map:

Templates provide ready-to-use layoutz and base maps

Browze for maps...

I~ Immediately add data
I~ Do ot shaw this dislog again




Now you will add the 3D Analyst toolbar to ArcMap. The
ArcMap 3D Analyst toolbar contains a few tools that do not
appear on the ArcScene 3D Analyst toolbar. Two of these
are the Interpolate Line tool and the Create Profile Graph
tool, which you will use to create your profile of the

surface.

3. Right-click on one of the ArcMap toolbars and click

3D Analyst.

#. Untitled - ArcMap - Arcinfo

D EEd =X = £

[T 2
Editer ¥ | 3 |, * Task: [Create New Feature

= 1@
!

File Edit View Insert Selection Tools Window delp|7 Main Menu

3D Analyst
Advanced Editing
Animation
Annatatian
ArcPad

ArcScan

Data Frame Tools

Dimensioning

The 3D Analyst toolbar appears.

4. Click Tools and click Extensions.

Eile Edit Wiew Insert Seleckion |Tools Window Help

[+ Editor Toolbar
Graphs
Reports
Geocoding

£3 add %y Data...

7% Add Route Events.

@ ArcCatalog
Arceb Services

£ My Places...
Macros

Customize. .

Styles

Options. .

38

—— =@

B “ 30 Analyst Y

5. Check 3D Analyst.
6. Click Close.

Extensions

Select the extersions you want 1o use

About this extension

30 Analyst 813
(c) ESRI 1938-2002

Provides tools for surface modeling and 30 visualization.

=240

The 3D Analyst extension is enabled.

7. Right-click tinl in the ArcScene table of contents and
click Copy.

x|
.Low:D ~
EI
EIe

272 ¥ Remove
1,

. oe Refresh

. 24 @ Zoom To Layer

| et

21e,  Data 4

.20? Save fs L Fil
106 ave As Layer File,.,

Dicply IE Propetties. ..
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8. Right-click Layers in the ArcMap table of contents and

click Paste Layer(s).

=

Dizplay | Sourc

&+ addData...
@ Mews Group Laver

el

9. Check tinl in the ArcMap table of contents to make the

layer visible.

x

= tinl

Edge type

— Soft Edge

— Hard Edge
Elevation

[18594.444 - 930

7] 852,829 - 834.444

I 523,333 - 858,889

W 7E7.TE - 823333

Wl 752222 - 787.778

[ F1E.BET - 7h2.222

B 581,111 - FIB.EET

[]1645.556 - B21.111

1610 - 645,556

Dizplay I Source I

19

10. Click the Interpolate Line button.

3D Analyst

a0 Analyst = Layer: |tin1

et - @@
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Interpolate Line

11. Click the upper-left corner of the TIN, drag the line to
the lower-right corner, and double-click to stop digitizing.

You can create a profile along a line with more than one
segment, but in this case you’ll just make one straight

line.

12. Click the Create Profile Graph button.

3D Analyst

30 Analyst *

Laver: |tint

i“reate Profile Graph

39



The profile graph is created.

Profile Graph Title 5]

Profile Graph Title

a s00 1,000 1,500 2,000
Profile Fraph Subtithe

You can edit the title, subtitle, and other properties of the
graph; you can save, print, or export the graph; you can
copy it to the clipboard; and you can show the graph on
the layout. You can also simply close the graph.

13. Right-click the Profile Graph Title bar and click Add to
Layout.

14. Close the profile graph window.

Profile Graph Title

Identify...
Profile Graph Tit|  Print--

Duplicate
Copy as Graphic

Refresh

Save...
Export...

Advanced Properties. ..
Propetties. ..

a 500
Frofife Graph Snbtitle
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You can see the graph on the layout of the map.
15. Click the Data View button to return to data view.

Bl =

I L B O P A O

[0

19,

| 8

ém Quﬂ

Creating a line of sight on the terrain

Another way of understanding the terrain is to create a line
of sight. Lines of sight show what parts of a surface are
visible and what parts are hidden along a line from an
observer point to a target point.

1. Click the Create Line of Sight button.

polt 2 S| @

5
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. Type “2” in the Observer offset text box.

Line0fSight

Set optionz below as desired, then click the

obzerver point and the target point on the map.

Observer offset: |2 urits
Target affzet: ID Z unitz

= | fpply curvature andlrefraction carection

2]

The line of sight will be calculated to show what is
visible from the perspective of an observer two meters
tall, as the z units for this scene are meters.

3. Click on the south slope of the higher land in the upper-
right part of the TIN (the observer point), drag the line
to the lower-right part, and release the mouse button
(the target point).
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The line of sight is calculated. The green segments show
areas that are visible from the observer point; the red
segments are hidden from the observer.

4. Close the LineOfSight dialog box.

LineDfSight Es 4

Set options below as desired, then click the
obzerver point and the target point on the map.

Obszerver offzet |2 £ units
T arget offzet: ID Z unitz

= &pply cunvatine and refiaction comestion

1



Lines of sight, like other graphic lines, can be copied
from ArcMap to ArcScene. Now you will copy both the

lines you’ve created into the scene.

Edit Wiew Insert Selection Tools

K7 Unda Paste Layer(s)  Chrl+2

. Click Edit and click Select All Elements.

indow

T4 Bedn CEr{
#cut Chrl+
Copy Chrl+C
[ paste Chrly

Paste Special...
x Delete Delete

B8 Copy Map To Clipboard

@& End...

B GaToEf..

i
O Unselect All Elements

@id Zoom to Selected Elements

—e

Both of the lines you created are selected.
Click Edit and click Copy.

Edit Wiew Insert Selection Tools

&7 Undo Paste Laver(s)  Ctr+2
P Redy Gl

Chrl+%

Chrl+C

Chrl+y
Paste Special...

X Delete Dielete

&% Copy Map To Clipboard

@ Find...

o GOTORY..

[ Select All Elements

O Unselect Al Elements

i Zoom to Selected Elements

‘Window

o
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Edit ¥iew Insert Selection Tools “Windaw

&7 Undo Paste Laver(s)  Ctr+Z

# oot Chrbts

Copy Chrl+C
Paste Special...

> Delete Delete

&% Copy Map To Clipboard
@ Eind...

S GOTORY..

[ Select All Elements

O Unselect All Elements

G Zoom to Selected Elements

7. Click Edit in ArcScene and click Paste.

The lines are pasted into the scene.
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8. Click the Save button in ArcScene.

|owHes s ex s 8ase]

9. Click File in ArcMap and click Exit.

J File Edit Wiew Insert Selection Tools Window Help
0 Hew. .. aren |
= open... Ctri+0
& save Chrl+s
Save As...
Save & Copy...
+ addpata...
Add Data From GIS Portal »

| Page and Print Setup. ..
@ Prink Prewview. ..

@ Brink. ..

Document Properties.. .

Impart From Arciiew project...

Export Map...

TR O

10. Click No.

ArcMap | x|

& Save changes to Untitled?
Mo | Eancell

®

ARcGIS 3D ANALYST TUTORIAL
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Exercise 5: Working with animations in ArcScene

Imagine that you wish to create an animated sequence
showing the flight of an object over a landscape. You’ve
created a TIN and have draped images over it to show the
area. You also have some data pertaining to a strange
phenomenon that has been occurring in the region. You are
interested in displaying all the data in a dynamic way,
making an animation to tour points of interest, and showing
how you made the surface. You would also like to model
the phenomenon by moving a layer in the scene.

The tutorial data has already been assembled in the scene
document named Animation.sxd. You will use ArcScene
animation tools to effectively convey the points you want to
show.

Data was supplied courtesy of MassGIS, Commonwealth of
Massachusetts Executive Office of Environmental Affairs.

In this exercise, you will play an existing animation in the
scene document, Final Animation_A.sxd, and perform the
tasks typically used to create the animation.

Opening the Final Animation_A scene document

In this section, you will play an animation that demonstrates
some of the effects that you can create when you animate
a scene.

1. Click File in ArcScene and click Open.

J File Edit “iew Selection Tool: “indow Help
| O Mew cubn | oy
J—E Ctrl+0 — o
J_ B sav Chrl+5 1
J Save As

44

2. Navigate to the Exercise5 folder and double-click Final
Animation_A.sxd.

Open HE
= « merE-

Look . | /=3 Exerciss 5

|_1fly data
| Jimage data
| surface data

] Animation. sxd
Final Animation_#,sxd e

Opsn I
=l Caricel

File name: |Ammatinn s

Files of type: IArcScene Daocuments [* sad]

™ Open as read-only
2

This scene contains geographic information and recorded
special effects that have been combined to make an
animation.

Easw
HEODE K OM|
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Playing the scene’s animation

In order to view a scene’s animation, you need to turn on
the Animation toolbar.

1. Click View, point to Toolbars, and click Animation.

Wiews Selection Tools Window Help

View Setkings. ..

Zoom Daka [
Bookmarks 3
Toolbars » |7 Main menu
E Table Of Contents |7 Skandard
|T Skatus Bar |7 Tools
Scene Properties. ., |7 30 Analyst
3D Effects
ECTEEE O
Graphics
Custamize...
ViEW SOUrcE

The Animation toolbar appears. Now you’ll play the
animation.

2. Click the Open Animation Controls button.

Animation | | | E:I-—e
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This animation shows the flight of a hypothetical
unidentified flying object (UFO) over the terrain.

. Click the Play button.

Animation Controls K

[ 2 ] | | @ Optiohg >

(3]

The animation plays, illustrating some of the effects you
can use in an animated scene.

DEE& e s Eas|e]
QO QEAAHTOOEN OB

In the next section you will work through the steps used
to make animations like this one.
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Opening the Animation scene document The scene contains an ortho photo, a scanned

1. Click File in ArcScene and click Open. topogrjaphlc map, and other data you need to make your
animation.

g% Deathvalley. sxd - ArcScene

J E Dﬁué\x%exw\no\wj-e».,@eee@e
o D - | B =%

J Mew... Chrl+mM a

== Open... Chil+0 | sl o

J_n Save Chrl+5 i

J Save As..

2. Navigate to the Exercise 5 folder and double-click
Animation.sxd.

[ [2]x]
Look jn: [ (3 Exercise 5 =] « & et B

Fly data
image data
surface data

finimation_é.sxd e

File name: — [animation, sxd Open I
Files of type: [ ceans Documents - sxd) =l Cancel |

™ Open as read-orly

il

46 ARcGIS 3D ANALYST TUTORIAL



In this section, you’ll use the animation tools to capture
keyframes, import tracks, play back your animations, and
save them to a scene document.

There are three types of keyframes that you can use to
build animations. The first is a camera keyframe. A camera
keyframe is a snapshot of the view you see in a scene. The
second, a layer keyframe, is a snapshot of a layer’s
properties. The third type is a scene keyframe, which stores
properties of a scene. In this section, you will create a
simple animation from a set of camera keyframes.

Capturing Perspective views as keyframes to
make an animation

The simplest way to make animations is by capturing views
to be stored as keyframes. The captured views are
snapshots of camera perspectives in a scene at a particular
time. The most fundamental element of an animation is a
keyframe. Keyframes are used as snapshots to interpolate
between in a track. You'll create a set of keyframes to
make a camera track that will show an animation between
points of interest in your study area.

1. Click the Capture View button to create a camera
keyframe showing the full extent of the scene.

Animakion = | ﬂj| b
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For a camera keyframe, the object is the virtual camera
through which you view the scene. Navigating the scene
changes camera properties that determine its position.

ArcScene interpolates a camera path between
keyframes, so you’ll need to capture more views to
make a track that shows animation.

2. Right-click UFO.lyr and click Zoom To Layer.

UFO. L s
O Flight 1
= Surface de@

3. Click the Capture View button to create a camera
keyframe showing the UFO layer.

animation > | ﬁ” E

4. Click the Full Extent button to view all the data.

& @1

o
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5. Click Zoom In on the Navigation toolbar and zoom to 8. Zoom to Littleville Lake.
Goss Heights, located near the center of your view.

Ele Edt View Selection Tooks Window Help
DEE& ) TEX [ $EAQEN|[$4-Q000QAXZODENO M|

a0 anayst v | L |

Scene layers
) @ Fight data

& O Flgh Path

9. Click the Capture View button to capture a view of

6. Click the Capture View button to create a camera Littleville Lake.

keyframe of Goss Heights.

animation ~ | @ || ¥
Animation = | ﬂj| kn -

10. Click the Full Extent button.

7. Click the Full Extent button.

7 @M
T @[

48 ARcGIS 3D ANALYST TUTORIAL



The captured views you just made are stored as a set of
camera keyframes in a camera track. When the track is
played, it shows a smooth animation between the
keyframes. Next, you’ll play your animation track.

Playing back your animation

You will play back animations using simple tools that
resemble the controls of a video cassette recorder (VCR).

1. Click the Open Animation Controls button.

&nimation = | ﬁ | EJ——G

2. Click the Animation toolbar and drag it to the lower-left
corner of the scene so it won’t block your view of the
tools or data.

e W Help
EECERE R g
$-QOQGAANTNOENOM|
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3. Click the Play button.

Animation Controls EH

[ 3 ]| | ..... I ..... . @ | Optionz >3 |

(3]

An animation is played back by interpolating the camera
position between the keyframes in the track. In this
case, the animation shows a virtual tour through the
views you captured.
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Clearing an animation Recording navigation

If you want to start over, you can erase all the tracks you Another way to create a camera track for an animation is
created. In this section, you’ll remove the tracks you just to record in real time while you navigate in a scene. In this
created so you can improve your animation. section, you will record your view of the scene while you

1. Click Animation and click Clear Animation. navigate using the Fly tool.

All animation tracks are removed from the scene. 1. Click the Fly tool on the navigation toolbar.

The Fly tool allows you to fly through your scenes.

T
— (=T |
Animation = ﬁ | ku J T @

- g Clear Animation
B Create kKevframe... _ )
2. Click the Record button to start recording your
ﬂ Creake Group Animakion. .. C e
navigation.
=5 Camera Elvby: fram Eath..
b Mave Layer alamng Pat,.
(2 Load Animation File. .. Animation Controls
= Save Animation File. .. [ 11 | ---- m ' @ | Ophionz > |
IX Export to Wideo...
r Animation Manager... e

ArcScene begins recording as soon as you click the
Record button. If you don’t navigate right away, your
track will reflect this.
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Exercise 6: ArcGlobe basics

Navigating in ArcGlobe lets you explore your data and
teaches you how to accomplish fundamental tasks that
you’ll use later.

In this exercise, you’ll learn how to use the ArcGlobe
navigation tools and set properties that enhance your
viewing experience. This exercise assumes that you are
using ESRI-supplied default layers.

Examining the default layers in ArcGlobe

First, you’ll start ArcGlobe and learn what kind of data is
included by default.

1. Click the Start menu, point to Programs, then ArcGIS,
and click ArcGlobe.

IT) Accessories »
) Games »
) Microsoft Developer Network »
i) Startup »
7)) %ML Spy Suite »
+. Remote Assistance

) Administrative Tacls »
) Jasc Software »

IT) MSEML 4,0 »
& windows Media Player

[ & Arccatabg

() Microsoft Office Toals » [ ArcGlS Deskiop Help

| Documents

>
» @ Archiap

(3 settings > 1) Arcseene

- search > B, Deskiop Admiistrator

@) Help and Suppcrt

2 Run..

-] Log Off stevzaz7..,

(9] shut Down...

i start

ArcGlobe starts and its default layers are loaded. Notice
which layers are loaded in the globe by looking at the list
in the table of contents.
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2. Click the Type tab in the table of contents.

Type IDiSDH}'l Sourcel

ArcGlobe categorizes layers according to their type.
Layers are classified as elevation, draped, or floating.
Elevation layers are raster sources with height
information. They give the globe surface terrain. Draped
layers are features or rasters that use the elevation
layers as a source of their base heights. These layers
appear draped over the globe surface. Floating layers
are features or rasters that float independently of the
terrain surface. They appear offset from other layers,
either draped on discrete surfaces or set to some
constant elevation. Note the way the default layers are
categorized. Notice the default layers listed in the Type
page of the ArcGlobe table of contents. Both layers are
draped layers and, therefore, appear draped on the globe
surface.

Adding more layers

Default layers serve as a background to any data that you
want to add to ArcGlobe. Next you’ll add some local data
for the Las Vegas area.

1. Click the Add Data button.

1 L
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2. Navigate to the location of the Exercise 6 tutorial data
folder.

3. Click las_vegas_area.img, press Shift, and click
las_vegas_strip.img.

The multiple layers are selected.

Marme: |Ias_vegas_area.img, las_wegas_stripimag Add —e

Show of type: IGIoba supported D ataszets and Layers j Caricel

o

4. Click Add.

The image layers are added to ArcGlobe as draped
layers. You’ll explore them later in this exercise.
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Changing a layer’s drawing priority in the table of
contents

Draped layers that have overlapping extents need to have a
drawing priority set so one layer gets drawn on top of the
other. ArcGlobe makes some assumptions to accomplish
this, using criteria such as the cell size of a raster layer.
Occasionally, you’ll need to override the ArcGlobe default
drawing priorities. One way to do this is to change the order
of draped layers as they appear in the Type page of the
table of contents.

1. Click the Continents layer and drag it so it’s just above
the World Image layer.

A black line indicates where the layer will be placed.

|2

= @ clobe layers
£= Floating lavers
= B oraped lavers
[ ~VEEEmE @)
= las_wegas_strip.img
R.aGE
Mred Band_ 1
I Green; Band_2
M Eluz: Band_3
= las_wegas_area.img
RisE
Mred: Band_1
M Green: Band_2
!Blue: Band 3, e
wiarld Image 1
28 Elevation layvers

2. Release the mouse pointer to drop the layer in its new
position.

The drawing priority is now set so las_vegas_area.img
and las_vegas_strip.img get drawn on top of the
Continents layer.
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Navigating in Globe mode

ArcGlobe has two viewing modes: Globe and Surface.
Globe mode allows you to navigate your data in the realm
of the whole globe and sets the camera target to the center
of the globe. Surface mode lets you work with your data at
alower elevation, allows additional perspective viewing
characteristics, and sets the camera target on the surface
of the globe. You’ll learn how to navigate in Globe mode
first, then in Surface mode.

The Navigate tool is active when you start ArcGlobe. You
can see the names of other tools on the Tools toolbar by
hovering the pointer over the tool.

Zoom In/Out

P R AN LT UPEON T

Navigate
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1. Click the globe, slowly drag up and to the right, then
release the mouse pointer.

The globe rotates and the view angle lowers, so you gain
a different vantage point.

2. Right-click and drag down.

The pointer changes to the Zoom In/Out pointer, and the
view zooms in on the globe. To zoom out, right-click the
globe and drag up.
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3. Click Full Extent.

Using the Spin tools
1. Click the Spin Clockwise button.

Spin ]

Viewer:lMainViewer j Speed:l1U.UUUUUU :I gﬂs -

The globe displays at full extent.

Turning on the Spin toolbar

You can use the Spin toolbar to automatically spin the globe
clockwise or counterclockwise at any speed you wish.

1. Right-click the menu area and click Spin.

+  Main menu

30 Effects

’7 Animation

Globe 3D Graphics
Publisher __o

[« standard

,7 Tools

Customize. ..

Yievy Sairce

The Spin toolbar appears as an undocked toolbar.
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0

The globe continuously spins clockwise around the
z-axis. You can change the speed at which it spins.

. Click the Up arrow on the Speed text box to increase the

rate at which the globe spins.

Viewer:lMainViewer j Speed:lm.DUDUUU :I Es R |

Continued clicks will incrementally increase the spin
rate. You can also type in a value. Click the Down arrow
to decrease the rate.

Viewer:lMainViewer j Speed:l1U.UUUUUU :I » sﬁ

@

. Click the Stop button to stop the globe from spinning.

You can also press Esc to stop the globe from spinning.
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Finding places on the globe

If you have an Internet connection, you can find world

locations by using the ESRI Online Place Finder in the Find
dialog box.

1. Click the Find button.

Tools B

P~ 1@eanEUROT oM

o

Click Places.

Type “Las Vegas” in the Place Name text box.
Click Find.

DA

Right-click Las Vegas, Nevada, United States, and click
Create Bookmark.

6. Right-click Las Vegas, Nevada, United States, and click
Zoom To.
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Service:
Flace Mame:
Flace Tupe:

LCandidates:

Featurss Flaces | Addresses I

|ESRI Onlink Place Finder

Stop |

Mew Seach |

IAny

[CHERNEN

@

Lancel |

Bight-click a row to show contest menu.

Las Wegas

D escription

| >

vada, United States

Las "egas, Mew Mesico, United States —
Laz Wegas Las “Yegas [Mayaguez. Municipio], Pu...
Laz Wegas Laz Vegas [Catano, Municipio], Puert..
Las Yegas Las Wegas [Maguabo, Municipia). Pue...
Laz Wegas Las “Yegas, Texas, United States
| &z Wenasz Town | Az Wenaz Trown Mew bdesicn | Inite bt
20 objects Found A
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7. Click Cancel to close the Find dialog box.

a

The Find tool is an easy way of locating almost any place in
the world. Use it to locate points of interest, then use
bookmarks to save perspectives of these places.

Now that you’re zoomed close to the globe surface, you’ll
learn how to navigate in Surface mode.

Navigating in Surface mode

When you zoom in close to your data, you can switch to
Surface mode to make your navigation apply more correctly
to your new environment. Switching to Surface mode
places the camera target on the globe surface and gives
you a sense of 3D perspective while you navigate your
data.

las_wegas_skrip.im -

ISR RG _strip gow
Mlred: Band_1 K Remowve
M Green: Band_2
M ElLe: Band_3

= las_wegas_area.img

RiGE

Ml red: Band_1
B Green: Band_2 @ SEkritite Tatle

Ml Eue: Band_3

W'_jrld Image Visible distance range »
Elewvation lavers

Refresh

fl
&&= Generate Data Cache

Redefine layer »

3 EE
EIR

Daka [ 3

Save As Layer File, ..

Properties. ..
LI
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1. Right-click las_vegas_strip.img in the table of contents
and click Zoom To Layer.

The display zooms to the Strip area of Las Vegas.

2. Click the Center on Target button.

@ -
EL3

3. Click the center of the Fountains of Bellagio.

The point you clicked is moved to the center of the
display. Centering on a target sets a target on the globe
surface and switches to Surface mode.
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4. Click Zoom to Target and click the central dome of the
Bellagio.

A new target is centered and the display is zoomed to it.

5. Click the Navigate button.

e~1 &

6. Click the bottom of the display and slowly drag up.
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The globe rotates, and the viewing angle lowers. The
horizon becomes visible with a light blue background,
and you view the globe in a new perspective.

7. Click the Full Extent button to return the globe to its full
extent position.

Setting some preferences

You can modify the way ArcGlobe functions at both the
application and globe levels. First, you’ll explore some
application-level options.

1. Click Tools and click Options.

1 @ ArchMap

@I ArcCatalog
Macros 3
Cuskomize. .,

Extensions...

Shyles »

oo __ipg 1)

The Options dialog box is where you set application-level
preferences. The settings will be preserved in all
instances of ArcGlobe.
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2. Click General. 5. Click View, click Bookmarks, and click Las Vegas.

3. Check Animate viewer when using tools and commands.

Wiew

Wiews Setkings. ..

Zoom Data 3
2 Pl

> Eﬂ Create, ..

Toolbars 3 Manage. ..

Default Lers | Geoprocessing | Tables | Raster | Table Of Contents | ~  Status Bar
General I Cache | Meszages | Level of Detail | Compression

Globe Properties. ..

Startup
’7'75.!19&.8.2‘ h sereer ‘

New Layer Visibili
’VF Make newly added layers visible by default ‘

The display moves to the Las Vegas bookmark in a
r— Animate Tools and Command:

sk e— smooth, animated transition. Next, you’ll examine a
6, Sped gy ———————— document-level option.

~ Full Wiew Observer Fosition
Latitude:

|45 oo 2

Longitude:

[50.000
Alftude:
[1a000 000

Us= Cument Posiion Fiestore Dafaul |
Matise whesl, Navigate Tool, and Zoom In/Cut Tool
{ Roll Forward / Drag Lp: ¢ ZoomsIn  Zooms Out
T e

o

This option will show smooth transitions from one view
to the next when you use tools that change your
perspective. This will be the standard behavior every
time you start ArcGlobe until you turn off the option.

4. Click OK.
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Setting a document-level option
1. Double-click Globe layers.

“" Globe layers

2. Click the Background tab.

3. Click the Sky color dropdown arrow and click a color of

the morning or evening sky.
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Sky color is the color of the background when you zoom
in close to your globe as defined by the lower limit of the
transition zone.

4. Click OK.

4

If you switch to Surface mode and lower the viewing
angle, you’ll notice the background color changing to the
color you indicated.

In this exercise you learned how to differentiate between
ArcGlobe layer types, navigate in Globe and Surface
modes, find places, and set some application and globe
properties. Now that you’ve learned some fundamentals,
you can begin to explore other areas of ArcGlobe. In the
next exercise, you’ll learn how to use data as different layer
categories.
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Exercise 7: ArcGlobe layer classification

ArcGlobe classifies layers into three types to help you
manage them: elevation, draped, and floating. In this
exercise, you’ll learn how to use the classifications to help
layers provide the right information to your documents. This
exercise assumes that you are using ESRI-supplied default
layers.

Adding elevation layers

Elevation layers provide height information to the globe
surface. You'll use rasters with height source information to
provide topography to the globe surface, making it a globe
terrain.

1. Click the Start menu, point to Programs, then ArcGIS,
and click ArcGlobe.

ArcGlobe starts, and its default layers are loaded.

1) MSXML 4.0 v

B8] Mew Offize Document
4] Open Offics Document
@ St Program Access and Defaults

se
@) Help and Support
&7 Run,

=
&
&
s

B, Desktop Administrator

] Log Off stew23z?
(@) shut Down.

i start

2. Click the Type tab in the table of contents to show the
default layer classifications.
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‘ Type | Display | Source |

o

. Right-click Globe layers, point to Add Data, and click

Add elevation data.

This indicates that you want to add a specific type of
data to that layer category.

—————————— ||
. '
Add Data N+
£ Floating | Add floating data
B Drapedla &g Mew Group Layer ﬁ add draped data
2 Elereation & prste Loyer(s) E

T Al Layers o

Turn &ll Layers OFF

Select All Layers
Expand All Layers

B Gollapse &l layers

Globe Properties...

. Navigate to the location of the Exercise7 folder.
5. Select sw_usa_grid.
. Click Add.

Add elevation data

Losk it [ Everise? I

angelus oaks tiF
03 9510k
adhs

Mame: [ew_usa_grid Add —0
Show of ype: [Surtace datassts = Cancel
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The raster is added to the elevation category and will be

used as a source of elevation for the globe surface.

Adding draped layers

Draped layers are placed on the globe surface and use any
elevation data present to show base heights. Next, you’ll
add images that will be draped on the globe terrain you
created.

L.

2.

Right-click Globe layers, point to Add Data, and click
Add draped data.

x|
{

B & e
= Flostig | & add foating data
B Oraped la 4 Hew Group Layer 1
o Elevation g e Layer(s) & Add clevation data

Turn Al Layers O
Turn All Layers OFf
Select All Layers

Expand All Layers

Bl oflagse &l Layers

Globs Froperties...

Layers you now add will be draped on the globe terrain.

Click angelus oaks.tif, press Ctrl, and click
socal_mmosaic.sid.

Add Data

Lookin: [ Exercise?

& world30.shp

None  FecaLorormr o8 et oo = 3 )

Shaw o pe: [ Gjobe supported Datasets and Lagers = Cancel

Both layers are selected.
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3. Click Add.
4. Right-click angelus oaks.tif and click Zoom To Layer.

The display zooms to the extent of the layer. A few
moments will pass before the layer is shown at full
resolution as the on-demand cache is built. Once the
cache is built, you’ll be able to revisit the area and
display the layer quickly.

Copy

Bemove

L 4

Refresh

Generate Data Cache

0N

Redefine laver 3

Open Attribute Table

@ Zoom To Laver

Wisible distance range B

Data 3

Save As Laver File. ..

Propetties...

The Angelus Oaks imagery appears washed out due to the
Continents layer being drawn with a higher drawing priority.
Next, you’ll learn how to change the drawing priority of a
draped layer.
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Changing the drawing priority of a layer in the
table of contents

Draped layers that have overlapping extents need to have a
drawing priority set so one layer gets drawn on top of the
other. ArcGlobe makes some assumptions to accomplish
this, using criteria such as the cell size of a raster layer.
Occasionally, you’ll need to override the ArcGlobe default
drawing priorities. One way to do this is to change the order
of draped layers as they appear in the Type page of the
table of contents.

1. Click the Continents layer and drag it so it’s just above
the World Image layer.

A black line indicates where the layer will be placed.

2. Release the mouse pointer to drop the layer in its new
position.

- @ Globe layers
£ Floating lavers
- Draped layers
o
+ [ angelus oaks L
= socal_mmosaic, sid
RGE
.Red: Band_1
B recn: Band_2

.Blue: Band 3 P e
+ [ World Image v

- 28 Elewvation lavers
s_usa_grid

The drawing priority is now set so angelus oaks.tif and
socal_mmosaic.sid are drawn on top of the Continents
layer.
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Setting a target to initiate Surface mode
1. Press Ctrl and click the middle of the display.

You’ve initiated Surface mode and set a target at the
location on the globe surface where you clicked.
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2. Click the bottom of the display and slowly drag up.

The globe terrain you created becomes discernible as
you investigate the imagery you added.

3. Click the Full Extent button to return the display to the
original view.

% @
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Adding floating layers

Floating layers are layers that float independently of the
globe surface. Next, you’ll add a raster as a floating layer
and set it to elevations not connected with the globe
surface.

1. Click Globe layers, point to Add Data, and click Add
floating data.

|
1 -
B Yoicte lavers Add Data r
£= Floating | i = g

B Craped la 4 New Group Layer i Add draped data

#8 Elevwation B pacte Laver(s)

,"& Add elevation data

T &l Layers G

Turn All Layers OFF

2. Click 03_99x10k.

03_99x10k is a raster showing average annual ozone
concentration for 1999 in California.

Add floating data

=] = sslimle [

Lookine ] Euercise?

1] snoelus naks, tif

s
92210k e
an Background by

socal_mmosaic sid

sw_usa_arid
world3t.shp

Mame: [o3_33¢10k Add —e

Show ofype! [Giobe supported Datasets and Layers = Cancel

3. Click Add.
The layer is added to the floating category.
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Setting elevation properties of floating layers 2. Click the Elevation tab.

1. Right-click 03_99x10k and click Properties. 3. Click Elevation values provided by this layer in the Layer
floats independent of the globe surface, draped on

x| dropdown menu.
= @ Globe layers
= #£= Floating lavers
= 2
Valn = CORY
High 3 Remave
Layer Properties
=¥ Refresh
Low GlobeGeneral | Sowce | Ewent | [Display | Symbobgy | GlobeDisplay | Fields |
= B Drapedlayel & Generate Data Cache Joins & Flelates ey | b | £hiL Loz
angelus e > - Top
edefine layer
=l sacal_mr i o Bire s el e
RiGE @pen Atbrbute Table 171 [ayer proyides eleyation data b the alobe surtacs
M Red: & Layer floats independent of the globe surface, draped on
M Gree < Zoom To Layer [ sutace of constant slevation [ofset) =l = =
M Elue: e e & suace of constant elevation [offsel
Countrie 5 .
world I Data > ) Use eleyation values inthe layar
[Z] & Elevation lay - £ Use constant value or expressian:
sw_usa_ Save As Layer Filz... [ 1'
’7Facturlu convert laper elevation values to meters e - 1 ‘
of |
’VAddacunslantElevatmnulfsellnmelers. 5000 T 9

0K | Cancal Apply

4. Type “5000” in the Add a constant elevation offset in
meters text box.

5. Click Symbology.

6. Select the red to blue color ramp in the Color Ramp
dropdown menu.
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7. Check Invert. Setting a vertical exaggeration factor for floating

layers
5 1. Right-click 03_99x10k and click Zoom To Layer.
Layer Properties
Globe Gieneral | Sowce | Extent | Display - Symbology| Giobe Display | Elevation | Cache| E]
Shaw:
v [ Draw raster stratching values along a color ramp B @ Globe lavers
Classified = = £= Floating layers
ml =] 10k JE e
Color Value Label Value e
3411.438813  [High: 3411 484619 P High : & * Remove
= Refresh
-3828.890825  [Low - -3628 890625 . Low ;-3
=
Generake Data Cache
Color Ramp: [ I - 0 = H Drapedlayers & Lx
- angelus oal Redefine layver »
I Display Background Vahe: 0| & i = socal_rmo:
Display NoData as T RGE Apen Airbute Table
retch MRed: |
T Standard Deviations - Histogram. M Green: @w
n 2 ¥ Invert 0 e E Visible distance range b
- =l Couritries
Warld Imag . DAta g
#4 Elevation layer:
8 ¥ ] Sawve As Laver File...
Sw_Usa_ati
0K, Concel | apoy |
1

Properties. ..

The layer is displayed in the view.

This inverts the color ramp so that high values will be 2. Click the N:':.lvig.ation Mode button to change the mode to
displayed as red, low values as blue. Surface navigation.
8. Click OK.
You’ve set the raster to use its own values as a source
of base heights, offset those heights 5,000 meters from
the globe surface, and symbolized the concentration ™ %@ =

values with color. Next you’ll take a look at how this
appears in the display and set a vertical exaggeration to
accentuate the elevation.
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3. Click the bottom of the display and slowly drag the
mouse pointer up.

This allows you to see the effect of changing the vertical
exaggeration.

4. Double-click Globe layers.

#" Globe layers

5. Click the General tab.
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6. Select or type a value of “10” in the Vertical
Exaggeration Of floating layers dropdown menu.

Globe Properties

General | Background | Sun Position | Transformations

Drescription:

|

—Wertical E xaggeration

Of globe surface: INone VI
Of floating layers: lm ﬂ Calculate value I
N

[ =]

[
1
Globe display units: 2
5

i

" Enable Animated Flotation

Wwhen you uge the Mavigation tool to rotate the scene, hold down
the left mouse buttan, drag in the direction you want the scene ta
ratate, and release the mouse button while the scene iz moving.

— Show Globe Tips
™ Latitude & Longitude ™ Elevation

QK I Cancel Apply

7]

The floating layer will be exaggerated by a factor of 10.
7. Click OK.
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Examine the floating layer you created. You’ll see a 3D
raster showing average ozone concentrations in
California in 1999. The layer floats above the state of
California and is a surface that is different from the
terrain below.

In this exercise, you learned how to differentiate layer types
in ArcGlobe, saw the effect they have on the globe, and set
properties to improve their display. Explore Exercise7.3dd
globe document in the Exercise7 folder to discover
additional ways to enhance your globe documents. The
document contains layers saved with custom settings,
bookmarks, globe lighting, and animation tracks.
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Exercise 8: Creating and using a terrain dataset

A terrain dataset is a multiresolution TIN-based surface
derived from measurements stored in one or more feature
classes in a geodatabase.

In this exercise, you will use geoprocessing tools to load
surface data into a geodatabase, construct a terrain from
them, and use the terrain inside ArcMap and ArcGlobe.

Loading surface feature data into a geodatabase

In this scenario, you have LIDAR points and
photogrammetric breaklines stored in ASCII text files.
You’ll use them to construct a terrain. To accomplish this,
you need to import them into feature classes that reside in a
feature dataset. The terrain will be made at the same
location, next to its source data.

You’ve been provided a file geodatabase with a feature
dataset. It contains two polygon feature classes. One is for
lakes, the other to delineate the study area. What you need
to do first is import the ASCII points and lines.

1. Start ArcCatalog and make sure the 3D Analyst
extension is enabled via the Tools>Extensions dialog
box.

_

Select the extensions you want to use.

\A-»Q'\.o\,.‘ Ay

R S
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2. Browse to the terrain geodatabase and open the
topography feature dataset.

3. In the ArcToolbox window, choose the
3D Analyst Tools >Conversion>From File>
ASCII 3D to Feature Class tool.

ArcToolbox x|

15§ ArcToolbox -~
=-8 3D Analyst Tools

=& Corversion

& From Feature Class

=-& From Fie

: 30 to Featlire

# Import 3D Files

#* LAS to MLItipoint

&y From Raster

& From Terrain

& From TIN

g Layer 30 to Feature Class =]

Faworites |Index | Searchl

Next you’ll convert points from a simple text file in XYZ
format into a multipoint feature class. These points only
define surface geometry. All that’s recorded for them are x,
y, and z. There’s one point per line, and the coordinates are
separated by spaces. Since there is no attribution associated
with these points, dedicating a database row for each is
wasteful and inefficient. Instead, you’ll combine them into
multipoints. A multipoint can store many points per shape or
row, saving storage space and improving read-write
performance.
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4. Open the ASCII 3D to Feature Class tool, make sure the
Browse for drop down list is set to Files, click the
Browse button, and choose the masspoints.xyz file as
input. Set the Input File Format to XYZ, name the output
feature class topo_mass_points and save it inside the
topography feature dataset. Set the Output Feature
Class Type to MULTIPOINT and the Average Point
Spacing to 10 then click OK.

* ASCII 30 to Feature Class

Input

=ofx|

|»

Browise for: IFi\es

[«]
e

Dihterrain_warkitutorial_new\Exerciseb\masspointsxyz

EAENENES

Input File Format
pevz

L«

Output Feature Class

%

Iork\tutoriaLnew\ExerciseB\(erramgdb\topography\topoimassfpoims =

Outaut Feature Class Type
[MULTIPOINT =l

Z Factar (optional)

Input Coordinate System (optional)

|

Average Point Spacing (optional)

| e
4| |»

0K I Cancel

Enmviranments... | Show Help >> |
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The point spacing represents the average distance between
measurement points. Sometimes this is referred to as
nominal point spacing. This is given in the Xy units of the
data.

The average point spacing option is only available when the
Output Feature Class Type parameter is set to
MULTIPOINT. It facilitates the clustering of points so that
each output multipoint is made from points that are
relatively close to one another.

In the next step, you’ll use the same tool to import
breaklines. Breaklines are linear features, such as roads
and water body shorelines, that need to be represented on
the surface. These are provided in the 3-D GENERATE
format; an ASCII format similar to XYZ but more
appropriate for line and polygon data. You can find a
detailed description of the format in the help. To find it, click
the Learn more about link located at the top of the help
page for the ASCII 3D to Feature Class tool.
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5. Open the ASCII 3D To Feature Class tool again. Choose
breaklines.lin as input and set the Input File Format to
GENERATE. Name the output feature class
topo_break_lines and locate it inside the topography
feature dataset. Set the Output Feature Class Type to
POLYLINE and click OK.

* ASCII 3D to Feature Class

Input

Browse for. IF\|E!S j ﬂ
|

D:terrain_workhtutorial_new\Exercisefibreaklines lin

Input File Format
[GENERATE |

COutput Feature Class
Ior\al_new\Exerciseﬁ\lerram gdbitopographyitopo_break_lines =
[

Cutput Feature Class Type
[PoLvUINE

Z Factar (optional)

Input Coordinate System (optional)

|

Average Point Spacing (optional)

I hd
q | B

OK I Cancel

Environments | Show Help >> |
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Now you’ve loaded the mass points and breaklines from
which a terrain will be built. The points came in XYZ
format, the lines in 3-D GENERATE format. Both are
ASCII formats for simple 3-D data and are read using the
same tool, ASCII 3D to Feature Class.

If you need to process a large collection of LIDAR points,
consider using the LAS format instead of XYZ. LAS is an
industry-standard format for LIDAR data. It’s more
efficient because it’s binary. It also has more information
stored in the file about the data. There’s a separate tool to
import LAS format files, LAS to Multipoint, that’s located in
the same toolset as the ASCII 3D to Feature Class tool.

Building a terrain from features

Use the Terrain wizard in ArcCatalog to define and build a
terrain.

1. In ArcCatalog right-click the topography feature dataset
and select New>Terrain from the context menu.

e |

?

ld (] Feature Class... “

Import » B Relationship Class. . {
Export » J

Propertis. .. ¥ Metwork Dataset..,

‘ El Topology..

*
& polygon Featura Class From Lines.., {

oo AR e e Q Geometrig | N;Mor

e e
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Terrains are located in feature datasets. Terrains, and the
feature classes used to build them, must reside at the same
location. One benefit of using the feature dataset as a
container is that it ensures all the data used to build a terrain
has the same spatial reference. In an SDE database, it’s
also the organizational level at which data gets registered as
versioned for editing.

2. Accept the default name for the terrain. Click the Select
All button to check on all the feature classes. Then set
the Approximate point spacing to 10.

20x

1. Choose Terrain Characteristics

Enter a name for your terain

[topography_Terrain

Select the feature classes thatwill participate in the terrain

[T 0pa_mass_pains Select All
[Fl=lopn_break_lines
[ 0po_clip_poly Clear All

1opo_water_poly

< |

Approximate point spacing

——

< Back I Mext > I Cancel
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3. Click Next and indicate how each feature class will
contribute to the terrain. Click the Advanced button to
expand the column list. Use the same values as shown in
the graphic below.

21

2 Select Fetaure Class characteristics.

Each data source has some settings to indicate how it should be used to build the terrain. Use the: drop-dawn
menus in the table belowto chonse elevation source and surface type

Chaose the opiions for afeature class by clicking in each calumn,

Feature Class [ Height Source [ sFT [ ovenviewTerrain
2 tapo_mass_points Shape mass points es
Htopo_break_lines Shape hard line Ko
Slltopo_clip_poly <Mane> softclip ‘es
Slltopo_water_paly sPOT hard line ‘es

< i
Preserve Embedied Felds. ¢ Normal

<Back [ N> | cancel |

Since the mass points and breaklines have z-values, which

will be used to define the terrain surface, the height source
for them is set to Shape. This means that z comes from the
shape geometry.

The topo_clip_poly feature class contains a 2D polygon. It
defines the horizontal extent of the surface and minimizes
interpolation artifacts around the surface perimeter. Clip
polygons work best when they’re smaller than the extent of
the data that is being used to provide z-values.

The water polygons are represented by 2D geometry but
have the height attribute SPOT. Each polygon can have its
own height, but that height is constant. For lakes, this is fine,
since they’re flat. With this data, there are no
measurements inside the lake boundaries that contradict the
lake SPOT values, so you can add the boundaries as
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breaklines; otherwise, they’d be added as replace polygons
to ensure their areas get flattened.

Everything but the breaklines are used for the terrain’s
overview representation. The overview is a generalized
representation of the terrain, similar to a vector-based
thumbnail. The breaklines are too detailed for this, but all
the other information is needed to produce a reasonable
looking overview.

On the next panel, you’ll define the pyramid for the terrain.
Terrain pyramids are used to create multi-resolution
surfaces. They’re similar to raster pyramids in concept
(that is, coarser pyramids are used for display at smaller
scales to improve display performance), but there are
differences. The most significant are that they’re composed
of vector-based measurements, their construction is based
on some measure of vertical accuracy, and they can be
used for analysis as well as display.

Terrain pyramids are defined using two factors: z-tolerance
and reference scale. The z-tolerance of an individual
pyramid level represents its approximate vertical accuracy
relative to the full resolution data. The reference scale of a
pyramid level defines the display scale at which it becomes
active.

4. Click Next to define the terrain pyramid levels. Click
Add four times, then manually reset the values for
Z Tolerance and Maximum Scale. Use the values
specified in the following graphic.
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3. Create Terrain pyramid properties,

Add the number of pyramid levels, z-talerances and sssociated scales foryour Tersin

Terrain Pyramid Levels and Z-Tolerances

Calculate Pyramid Properties
[ Maximurn Scale | Add

1 1 7500

2 28 10000 Remove

3 5 25000

4 i 50000 Remove Al

No [ 2 Tolerance

Advanced Bounds Sefling..

< Back MNext > I Cancel |

Using these settings, the full resolution data is used in map
displays up to a scale of 1:2,500. Between display scales of
1:2,500 and 1:10,000, only the data necessary to achieve an
approximate vertical tolerance of 1.0, relative to the
full-resolution data, is used. Between 1:10,000 and 1:25,000,
a tolerance of 2.5 is used. Between 1:25,000 and 1:50,000, a
tolerance of 5 is used. For any scale smaller than that, a
tolerance of 10 is used.

Tolerances and scales used to define a terrain pyramid need
to be specified based on application requirements. One
approach is to mimic the accuracy requirements of a
contour map series. A generally accepted rule is that
contours should be accurate to within one-half of their
interval. For example, if a 1:24,000 scale map within your
study area uses a 5-foot contour interval, then the vertical
accuracy should be 2.5 units RMSE. Base the pyramid on
the scales and contour intervals appropriate for a map

series of the terrain.
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While breakline vertices are used where needed through all
pyramid levels, the actual line enforcement can be
restricted to occur in a subset of these levels. For example,
road curbsides need not be enforced as triangle edges in a
terrain at scales smaller than 1:24,000. You control
enforcement via the Pyramid Bounds dialog box.

5. Click the Advanced Bounds Setting button to open the
Pyramid Bounds dialog box.

6. Set the Max Z Tolerance for the topo_break_lines
feature class to 1. Accept the defaults for the others.

|

Each breskline data source can participate in one or more resalutions, specified through lower/upper
bounds. The lower hound is inclusive, whereas the upper bound is exclusive. Classes representing the
same world objects should have the same group .

Specity the options for a feature class by dlicking in each calumn

[ Min 2 Tolerance | Max 2 Tolerance
0 1

3 0 10
topo_water_poly 4 0 10

Feature Class [ Group
2

In the dialog box, z-tolerances indicate at which pyramid
levels the enforcement is to take place. Using the given
values, the breaklines will be enforced for pyramid levels
with z-tolerances >= 0 and <= 1.0. This translates into the
breaklines being enforced only at scales larger than
1:10,000. The water and clip polygons are enforced through
all scales. This ensures the data boundary is always correct
and water bodies remain flat.

7. Click OK to dismiss the Pyramid Bounds dialog.
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8. Click Next to reach the summary panel. Review your
settings. Click Finish to initiate the terrain build process.
This will take less than five minutes.

4, Summary of terrain setings
Terrain name: topography._Terrain
Paint spacing: 25

Feature Class setings:

Feature Class [ Height Source [ sFT [ OverviewTerrain
[ltopa_mass_points Shape mass points Yes

S topo_break_lines Shape hard line Na
Elltopa_dlip_poly <None> softclip ‘es
Slopo_water_paly SPOT hard line Yes

< | i

Pyramid settings

[ Mesdrmum Scale |
1 1 2500

2 25 10000

3 5 25000

4 10 50000

IND. [ 2 Tolerance

< Back I Finish I Cancel

When the terrain build process is complete, the new terrain
is added to the Catalog Tree inside the feature dataset. You
can right-click this to get properties. You can also preview
the terrain in ArcCatalog.

x|

=3 Tutorial -]
= terrain.gdb

- topograpty —

topo_break_lines
topo_dlip_poly
] topo_mass_points
topo_water_poly

topography_Terrain
o [y
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Viewing a terrain in ArcMap

Viewing a terrain in ArcMap is similar to viewing other data
types. There’s a terrain layer that you can turn on and off in
the table of contents (TOC). It has a Layer Properties
dialog to control display parameters. The Symbology tab on
this dialog is identical to TIN layers.

1. Start ArcMap.
2. Click the Add Data button.

3. Browse to topography_Terrain, add it to the map, then
make sure its visibility is turned on.

il
J Ele Edt Yew Dnsert Selection Tooks Window Help ‘
JDB”HQ‘&S Eagx‘mm‘\-l;‘wz,zaa v‘g_“gg‘k?‘
| oo~ | L [omogomreran T o 2 s 5|1 | @ @
Edge typ x
— Soft Edge o
— Hard Edge o
Elevation
iz o || @
153457 - 173135 | €@
1535564 - 1534557 |
1141871 - 1338364
oo taLan |
I 745,684 - 945377 ]
552,391 - 748,584 N
355,897 - 552,391
159,404 - 355,657 (i}
8
®
®v
&
=4 L
Display [ Source BE( 2 A | |
[ [6455048.756 1960622612 Feet Y

The terrain will retrieve measurements from the database
for the pyramid level associated with the current display
scale. The measurements are triangulated on the fly and
drawn to the screen. When going from a coarser pyramid
levels to more detailed levels, only the additional
measurements needed to get to the higher-detail pyramid
level are retrieved and added to the triangulation.
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4. Zoom in on the display. Note how the vertical tolerance
associated with the current display is listed in the map’s
Table of Contents.

Table of Contents =

s
= topography_Terrain
Z tolerance: 1.000
Edge type
— Soft Edge
— Hard Edge
Elevation
1731.35 - 1927.544
1534857 - 1731.35
Ml 1335.364 - 1534,857
I 1141.571 - 1336.364
I 945,377 - 1141.571
I 745,554 - 945,377
I 552,391 - 745,654
355,897 - 552,391
159,404 - 355,597

Dizplay I Source |

5. Zoom to the full extent of the layer. Note that Overview
Terrain is listed in the Table of Contents.

The terrain overview is the coarsest representation of the
terrain. It’s coarser than the lowest level of detail (LOD)
pyramid specified when the terrain was defined. The
overview is used by default when the layer is zoomed out to
full extent or beyond. This is used to speed up rendering.
Use of the overview representation can be turned on and
off from the Display tab of the terrain’s Layer Properties
dialog. You can also apply a point limit from this tab.

The use of a limit tells the terrain layer to downgrade its
display resolution if the current environment (that is, display
extent, scale, and pyramid definition) would require too
many measurement points. This helps maintain display
performance at the cost of not always honoring the terrain’s
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original pyramid display definition. When the resolution has Using the interactive surface analysis tools in

been downgraded, an asterisk is displayed next to the ArcMap
terrain l'c.lyer s name in the TOC. By default, a point limit of 1. Make sure the 3D Analyst extension is enabled by
800000 is used.

clicking its check box in the Tools>Extensions dialog.
6. Open the terrain’s Layer Properties dialog and click the

Display tab. ’—
7. Change the point limit from 800000 to 125000 and click !

OK Select the extensions you want to use.

3D Analyst
MNetwaork Analyst
o] Spatial Analyst

8. From the map display, zoom in and out, then pan around.

\A..A\;\,H e

General | Source | Symbology Display | Analysis | e i e o o
Rendering Preferenc
& Use default drawing behavior
[V Use overviewwhen zoomed o full
~ A s Dlrnce e — 2. Add the 3D Analyst toolbar from the View>Tools menu
i‘*’”‘”‘y“m”“”“ — if it’s not already displayed. The terrain is displayed in
Lock surface.
the Layer combo box on the toolbar.
[ ShowMapTips (uses primary display field)
[ Display terrain resolution intable of cantents =
[+ Scale symbols when a reference scale is set 3D Analyst ¥ ‘ Loyer [topography_Temain  ¥] V8 o 90 L B £ | e | ‘ L]
Transparent 0%
If you aren’t zoomed in far enough, the tools on the toolbar
| W e are disabled. By default, they’re only enabled when the

terrain is displayed at full resolution. Based on how the

The display should be consistently fast because the layer is terrain’s pyramid was defined, this will occur at display
adjusting which pyramid levels gets used to keep the point scales of 1:2,500 or larger.
count below the 125000 limit. You can enable the tools at lower resolutions from the

Analysis tab of the terrain’s Layer Properties dialog. When
you enable the tools at LODs lower than full resolution, the
accuracy is also decreased. Interactive tools always

operate at the current display resolution. This is useful if the
full-resolution terrain is oversampled for the requirements of
the analysis.
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3. Open the terrain’s Layer Properties dialog and, on the
Analysis tab, set the enabling resolution to 1.0.

General | Source | Symbology | Display Anabsis |

Enable 3D Analpst toolbar tools when tenain is displayed at the
specilied resolution or better:

[ ok | cesl | o |

4. Zoom in on the terrain until the display scale is larger
than 1:10,000. The tools should now be enabled.

5. Use the Create Line of Sight tool to see how it works on

the terrain.

6. Use the Interpolate Line tool. The resulting graphic line
will automatically be selected. A selected 3D polyline
enables the Create Profile Graph tool.

7. Execute the Create Profile Graph tool to graph the 3D
line.

Profile Graph Title

3e0 T T T ‘
i s00 1,000 1,500 Ny
Profite Graph Subtitle \%'
~ W
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Rasterize a terrain using a geoprocessing tool

Terrains can be rasterized based on any extent, cell size,
and vertical tolerance. You can choose between linear and
natural neighbor interpolators. The latter generally produces
higher quality results but at the expense of processing time.
Rasterization is performed using the Terrain to Raster
geoprocessing tool.

1. Open the Terrain to Raster tool. It’s located in the 3D
Analyst Tools>Conversion>From Terrain toolset.

2. Choose the terrain in the Input Terrain combo box. Set
the other values to match the graphic below.

1ol
Input Tenain
[kopography_Terrsin =l =
Dutput Raster
[ estutenain_grd =
Output Data Type
[FLOAT |
Method
|NATLIF\AL7NE\EHBDF\S =l
Sampling Distance
[cELLsIZE 10 =
Purarid
[ |
oK, Cancel Erviiorments... | ShowHelp> |
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Keeping the Output Data Type as FLOAT will preserve
vertical precision. Changing the interpolation Method to
NATURAL_NEIGHBORS will take a little longer than
LINEAR but it adds some smoothness everywhere except
across hard breaklines where sharp discontinuities are
supposed to occur. Setting an explicit Sampling Distance
lets you know exactly what the output cell size will be. The
pyramid resolution represents the z-tolerance of the desired
pyramid level. In this terrain, the pyramid level with a
resolution of 1.0 has the breaklines enabled. This surface
will be somewhat generalized relative to the full-resolution
data but not by much, and this process will run faster
because it’s using a thinned version of the data.

3. Click OK to execute the tool.

To see the morphology of the derived raster surface,
generate a hillshade image:

1. Open the 3D Analyst Tools>Raster Surface>Hillshade
tool.

2. Specify the raster created by the Terrain To Raster tool
as input.

3. Click OK to execute the tool, and examine the resulting
hillshade layer.
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Chishose M=K
o
Input raster
Iterrain_grd LI ﬂ
Output raster
[d MestiHilS ha_terr! ﬂ

Azimuth

Altitude

™ Model shadows

Z factor

4] I>ILI
1

Cancel | Enviranments. | ShaneIp))I

Using a terrain as an elevation layer in ArcGlobe

Terrains can be used in ArcGlobe as elevation layers,
contributing to the definition of the globe surface.

1. Start ArcGlobe.

2. Add the terrain as an elevation layer.

3. Add the rasterized terrain and hillshade as draped layers.
4

. Place the rasterized terrain on top of the hillshade on the
Type tab of the TOC.
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5. Symbolize the elevation raster using an elevation color
ramp and assign about 50 percent transparency via the
Effects toolbar.

For best quality display, you can do several things. Go to the
Cache tab on the terrain’s Layer Properties dialog and
uncheck the option to compress to 16 bits. This will
eliminate the possibility of the surface geometry looking
stair stepped when zoomed in very close. You can also set
both the draped layers to use bilinear renderers. These will
draw a smoother picture. Also, the hillshade raster should
not use any stretch. The default using standard deviations is
not appropriate for this data.

As an alternative to viewing draped rasters derived from
the terrain, you can add the terrain directly as a draped
layer. To do this, open the TOC context menu, click Add
Data>Add Draped Data, then choose the terrain.
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