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Introduction to the ArcGIS 3D Analyst tutorial

Copying the tutorial data

Exercise 1: Draping an image over a terrain surface

Exercise 2: Visualizing contamination in an aquifer

Exercise 3: Visualizing soil contamination and thyroid cancer rates
Exercise 4: Building a TIN to represent terrain

Exercise 5: Working with animations

Exercise 6: ArcGlobe basics

Exercise 7: ArcGlobe layer classification

Exercise 8: Creating and using a terrain dataset

Exercise 9: Creating a realistic 3D view

The best way to learn ESRI ArcGIS 3D Analyst is to use it. In the exercises in this tutorial, you will do the
following:

Use ArcCatalog to find and preview 3D data.

Add data to ArcScene.

Set 3D properties for viewing data.

Create new 3D feature data from 2D features and surfaces.
Create new raster surface data from point data.

Build a TIN surface from existing feature data.

Make animations.

Learn how to use ArcGlobe and manage its data content.

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 path specified in the tutorial.

Exercise 1: Death Valley image data courtesy of National Aeronautics and Space Administration (NASA)/Jet
Propulsion Laboratory (JPL)/Caltech.

Exercise 2: San Gabriel Basin data courtesy of the San Gabriel Basin Water Quality Authority.

Exercise 3: Belarus CS137 soil contamination and thyroid cancer data courtesy of the International
Sakharov Environmental University.

Exercise 4: Hidden River Cave data courtesy of the American Cave Conservation Association.
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Exercise 5: Elevation and image data courtesy of MassGIS, Commonwealth of Massachusetts Executive
Office of Environmental Affairs.

Exercise 6: Las Vegas Millennium Mosaic (Year 2000 Landsat) and QuickBird images data courtesy of
DigitalGlobe.

Exercise 7: Ozone concentration raster derived from data courtesy of the California Air Resources Board,
Southern California Millennium Mosaic (Year 2000 Landsat) image courtesy of DigitalGlobe, Angelus Oaks
imagery courtesy of AirPhoto USA, Southwestern U.S. elevation data derived from U.S. National Elevation
Data courtesy of the U.S. Geological Survey.

Exercise 8: Spot elevation points and breaklines are of the Napa River Watershed area. GIS data courtesy
of the County of Napa.

Exercise 9: Quickbird imagery of London courtesy of DigitalGlobe. Multipatch buildings Copyright © 2008
Google. All rights reserved.
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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.

Steps:

1. Start ArcCatalog by clicking Start > All Programs > ArcGIS > ArcCatalog 10.

@ License Manager (9.x) »
I ArcGlS Desktop Help — #

I Python 2.6 ’
ITT) Accessories ll 5T Arccatalog 10 I._o
all Programs W ArcGIS 4 = ArcGIS Administrator
@ ArcGlobe 10
Log CFF E Shut Dowin
Q ArcMap 10
Iff Start @ ArcScene 10

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 ArcCatalog displays the
contents of the selected branch of the Catalog tree.

Click in the Location combo box and type the path C: \arcgis\ArcTutor, which is where the
tutorial data is installed and press ENTER.

Lacation: IE: SarcgishdreTutor .—°

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

Right-click the 3DAnalyst folder and click Copy.

Contents IF'reviewI Descriptionl

Mame | Type
Folder

Eenimation (5] copy  CulbC | o— o

T ArcReader

Earcscan

ETBuidingas X Delste

Ecatalog Rename Fz

EData_Intel 2 Refresh

EDatabases

EEditingwith W= D

Eeditor [ Properties...

£ Geocoding TomET

Click the Connect to Folder button, and choose the local drive where you want to place a copy
of the tutorial data to work from, then click OK.

L+
|

LletE BE X

Right-click the local drive you just made in your Folder Connections list and click Paste.
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Catalog Tree

@

=l E5 Folder Connections
£ CiharcgisiArcTutar

Toolbaox I Lﬂ

v Databa.la

3l Databas
Bl als Ser
B

=l
L=

&

Paste Crl-+y | — o

Rename
Disconnect Folder

Refresh
Mew

Properties. ..

Fz

The tutorial data folder is copied to your local drive. Now you'll make a folder connection to the
3DAnalyst folder in the Catalog Tree. A folder connection acts like a bookmark or mapped drive to
a path you frequently use.

6. Double-click the 3DAnalyst folder on your local drive and copy the path from the Location

combo box.

There should be nine exercise folders and one file geodatabase in your local drive.

£ Exerrisel
£ Exerrisez
3 Exercise
3 Exercised
£ Exercises
£ Exerrisen
E Exercise?
3 Exercisea
£ Exercised
3 30_Default.odb

B £, A|

[ |

7. Click the Connect to Folder button and paste the path, then click OK.

Connect to Folder [ 2] x]

Choose the folder to which you warnk to connect:

| DA\ZDAnatyst

= [ Deskiop

4-7Y My Documenits
=¥ My Computer

&4 3% Floppy (A1)

[+ Local Disk {iC:)

[+ Local Disk (D)

[+ Shared Dacumnents
= \;_4 My Metwork Places

[ o ]

Cancel

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

Copyright © 1995-2010 Esri. All rights reserved.



3D Analyst Tutorial

Catalog Tree
B B4 Folder Connections
£ CriarcgisiarcTutor

ﬁ Toolboxes

({7 Database Servers

@ Database Connections
B GIS Servers

You can also disconnect the folder you do not need here. For example, right-click the folder
C:\arcgis\ArcTutor and click Disconnect Folder .

Catalog Tree

=l B3 Folder Connections

qis) AT g
£ o |L]ﬂ
£ Da\3DAnalyst | [E Paste Chrk+y

Toolboxes

7 Datahase Servers
EE| Database Conned
B GI5 Servers e Refresh

Rename Fz

|§_§ﬂ Disconnect Folder

e 3

P Properties...

Now the folder is no longer available in the Catalog tree.
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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.

First, you'll need to enable the 3D Analyst extension.

Steps:

Complexity:
Beginner

Data Requirement:
Installed with software

Data Path:
See Copying the tutorial data

Goal:
Familiarize with the navigation tools to
preview data, and setting layer properties
to drape imagery.

1. Start ArcCatalog by clicking Start > All Programs > ArcGIS > ArcCatalog 10.

2. Click Customize and click Extensions.

Customize

Taoolbars

Windows  Help

b

| Extensions... |

Zuskamiz

Add-In Manager ...

WBA Macros 3

arcCatalog Options...

e Maode...

3. Check 3D Analyst.
4. Click Close.

Extensions

Select the extension: you want to e,

-
O Geostatsbical Analyst
[0 Metwork Anayst
[ Publisher
O Schematics
O Spatial Analpst
[0 Tracking Analpst

Descnplion:

30 Analyst 1000
Copyight ©1335-2010 ESRI Inc. &ll Rights Ressrved

Pronadess tools for surface modeling and 30 visualization.

About Extenzions I
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Previewing 3D data in ArcCatalog

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

Steps:
1. Navigate to the 3DAnalyst folder connection in the Catalog Tree.
2. Double-click 3DAnalyst.

3. Double-click Exercise1.

Catalog Tree

° = B3 Folder Connections =

5 Exercise?
5 Exerdisea
ES] Exercised
3 Exercises
3 Exercises
5 Exercise?
[ Exercised
3 Exercises ;I

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 view.

4. Click Death Valley Terrain.

° ¢

Contents Preview l Description |

= £ Folder Connections
(=1 B De\3Dainahyst
El £ Exercisel
® E] pata
P

BRY e alley Tarrain

EI Readme
& EJ Exercise2
B £ Exercises
[#1 [ Exercsed
Bl [ ExerciseS
Bl E Exerdisets
[ £ Exercise?
B [ Exercises

0} E: sl -
4] 3 K Exercis ILI_I Preview: |Eeo-graDhl' =l

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 drop-down arrow and click 3D View.

Preview: Geography j
Globe Yiew o
| B—
Geography

7. Right-click above the preview window and click 3D View Tools.
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Standard
Geagraphy
Locakion
Metadata

3D View Tooks | o

ArcGIS Server Tools

Conterts  Previsw | Description |

Ll df=dl=]

Geagraphy
‘alobe View Tools

Preview:  |3D View =

The preview becomes a 3D preview, and a new set of tools appears on the 3D View Tools
toolbar.

Zoom In/CQut

(3D WiewTools x|
¢RG4 eaRQANIN0 0/ @
] I

Mavigate Pan

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 3D preview.

8. Click inside the 3D preview and drag to the right.

Contents  Preview |Descriplion|

Preview: |3D WView j

The data rotates around its center. The Navigate tool 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.

Copyright © 1995-2010 Esri. All rights reserved.
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9. Right-click the 3D preview and drag down.

Contents  Preview IDescriptionl

Preview: |3D Wiew j

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  Preview IDescriptionl

Freview: |3D Wigw j

The pointer changes to the Pan pointer, and the view pans across the data.

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

BDviewTools x|
¢4 xlN00# @
I

The Identify Results window that appears shows you the elevation, slope, and aspect of the
surface at the point you clicked.

12. Close the Identify Results window by clicking the top right x.

Copyright © 1995-2010 Esri. All rights reserved.
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Identify Results B e
Layersz: I <Top-mast layer = LI
= Dgath

Yalley Terrain [Location: (430728, 502870 4038783.512531)

R 155679 Property | value
Elesation 1525.679
Slope 23339
Aszpect 154726
Face Tag Value 0
Mode T ag Yalue 0

13. Click the Full Extent button.

|
Qe AARANENO0 8O

The view returns to the full extent of the data.

Contents  Preview |Descripti0n|

Preview: |3D WView 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 one of two 3D visualization environments for 3D Analyst (ArcGlobe is introduced in Exercises 5
and 6). Although you can preview 3D data in ArcCatalog, ArcScene allows you to build up complex scenes
with multiple sources of data.

Steps:
1. From ArcCatalog, click the ArcScene button on the 3D View Tools toolbar to launch the
application.

#0000 % oF—@

Copyright © 1995-2010 Esri. All rights reserved. 12
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2. Inthe ArcScene - Getting Started dialog box, click New Scenes and click the Browse button to
set the default geodatabase path to D:\3DAnalyst\3D_Default.gdb.

This location will be used for output spatial data generated in the tutorial exercises.

% ArcScene - Getting Started HE

. . LE|a0foo

Open existing sceme or make naw scene wsing a bamplate EE| ;ull oo
[=- Existing Scenes New Scenes

Recent:

Elank Scene

Def ault geodatabasa for this scene: m
et | D300y 20_Defaulk.gdb :' =

I™ Do not show this dalog in the future. 4 | Cancal

3. Click OK to close the Getting Started dialog box.

Note that many of the tools on the ArcScene Standard toolbar are the same as the 3D navigation
tools that you see in ArcCatalog.

# Untitled - ArcScene (=] E3
File Edit Wiew Bookmaks Selection Geoprocessing  Customize  Windows  Help

DBpES +Bax oo s D EEEEEIF:
e~ A QQATQBNINQOE N LD

Table of Contents

Lo &

waes ]| [sowmol]

4. Close ArcCatalog.

5. On the right side of the ArcScene window, move your pointer over the Catalog tab or click the
Catalog tab

Copyright © 1995-2010 Esri. All rights reserved. 13
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The Catalog window slides into the view, ready for use.

6. Navigate to the Exercise1 folder in the Folder Connections path where you locally saved the
tutorial data.

7. Click the Death Valley Terrain layer and drag it into the 3D view area of ArcScene, then release
the mouse button.

 Uintithed - ArcScene M=K
Fle Edt WView Bockmarks Selection Geopracessng Customize  Windows Help

DS LA x>~ ¢ EEEERO P

QALQEE N OB N LE

I FIEEET ﬂ-—o
Location: [ Death Yalley Terrain yr jg
= & D:30Analyst

# (7 30_Default =

Mame:  Death Valley Temain
Twoe  Laper

4

The TIN is drawn in the new scene, and the TIN layer is automatically added into the table of
contents.

o 8
= Scene layers
= [ Death Valey Terran
Edge Lype
Soft Edge
— Hard Edge
Elevation
1796.222 - 2031
1561444 - 1796222
B 6667 - 1561444
W 1091069 - 106,567
B o=7.101 - 1091 889
B 522,233 - 657111
W 367,556 - 622 333
152.778 - 307 556
-8z - 152,778

[wemes §I|

| Beres

£

8. Navigate to the Data folder inside Exercise1 from the Catalog window.

Copyright © 1995-2010 Esri. All rights reserved.
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9. Click the dvim3.TIF layer and drag it into the 3D view of ArcScene, then release the mouse

button.

= Scene layers
= [ Death Valey Terrain

Edge bype
Soft Edge
— Hard Edge
Elevation
1796,222 - 2031
1561444 - 1796222

Catabg
Qv

oo B2

Locakion: [ dvim3. TIF

= i D:\3Danalyst
= B Exercisel

=l £ Data

H [ workspacel

- S

.7 Death Valey Terrain

W 1526567 - 1561444

1091069 - 126,667

W 557111 - 1091889

W 622,333 - 857,111

W 387556 - 622,33
152,778 - 37 556
-az- 152778

<
‘

() readme
[ Exercissz
B Exercisa3
£ Exercisat
[ Exercises
[ Exercises
£ Exercisa?
EJ Exercised

FEHEHEEEHEA

8 Band_1
B Band_2
[ Band_3

The image is added to the scene.

Tabds of Contents

[{o 8

= Scene lavers

RGB
W red: Band_1
. Green: Band_2
. Blise: Band_3
= W Death valey Terrain
Edpge type
— Soft Edge
Hard Edge
Elervation :I

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.

10. Uncheck the Death Valley Terrain layer.

[(]o &

£ scene layers
=l [ dvim3. TIF

RGE
W red: Band_1
. Green: Band_Z
. Bliss: Band_3
@—-HOD Death Yaley Terrain
Edpge type
— Saft Edge
Hard Edge
Elevation :I

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.

Copyright © 1995-2010 Esri. All rights reserved.
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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.

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.

Steps:

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

Table of Contents

= Scene layers ;I
= dvim3, TIF @ G
RGE
. Red: Band_t| X Remove
|:|Green: Band_2 | &' Refresh
. Blue: Band_3
= O Death valley Terra| =
Edge type Joins and Relates 3
— Saft Edge [y Zoom Tolayer
— Hard Edge
Elevation Data *
1796.222 - 203| 0 5ave s Layer File...
1561444 - 179 o Create Laver Package
B 1328.667 - 156
I 1091589 - 132 Properties.. | o
. 857.111 - 1091889
622,333 - 857,111 |

Display the properties of this layer

The Layer Properties dialog box appears. You can change how a layer is drawn on a map orin a
scene by setting its properties.

2. Click the Base Heights tab.

Copyright © 1995-2010 Esri. All rights reserved.
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Layer Properties

Eanerall Soucel E:-:tentl Displapl Symbology  Base Heights IHerl:IelingI

[ Elevation from surfaces
" Mo elevation values from a surface

|Di3DAnatyst\Exercisa1iDatalworkspace 1dvein

Raster Resojution;. .

[~ Elewation from features
& No festure-baged helghts

= Use elevation values in the lever's Features

Factor to conwvert layer elevation values to scene uniks: I(u‘;tgm

c Lise & constant walle or exoression:

m

[ Layer offsat
fdd a constant elevation offset in scene units: o ‘

[TTTTTTTT]

3. Click the option Floating on a custom surface.

Because the TIN is the only surface model in the scene, it appears in the surface drop-down 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.

Copyright © 1995-2010 Esri. All rights reserved.
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Exploring the image

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

Steps:
1. Click the Zoom in button.

o Qe QANQEDINO

I
©

2. Click and drag a rectangle around the middle of the image.

The scene zooms to the middle part of the image.

h 1

3. Click the Navigate button.

Copyright © 1995-2010 Esri. All rights reserved.
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©
l

o Qe QANQEDINO

4. Click and hold the scene with the mouse pointer and slowly drag up and to the left.

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
I Floodplain

Alluvial fan

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.

Copyright © 1995-2010 Esri. All rights reserved.
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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.

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

The Scene Properties dialog box lets you set properties that are shared by all the layers in the
scene. These include the vertical exaggeration, the background 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).

2. Click the General tab.

3. Type 2 in the Vertical Exaggeration combo box.

General | Conrdinate System | Estert || Iiumination |

Descripbion:

=
Vertical Exaggeration: |2 _;I Caleulake From Exbent

Background color: [ ] 1-| Restore Default I

[T Use as defaulk in all new documents

[~ Enable Animated Rotation

‘When you use the Navigation todl to rotate the scene, hold
diowan the left mouse butkan, drag in the direction you wank
the scene to rotate, and release the mouse button while the

SCEnE is moving,

0K I Cancel Anply

4. Click OK.
The apparent height of the terrain is now doubled.

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.

Copyright © 1995-2010 Esri. All rights reserved. 20
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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 in that they contain information about how the layers
that are in the scene should be rendered and where the data is located.

Steps:
1. Click File and click Save As.

mEdit View  Bookmarks  Selection  Geopr
[ mew Clrl+N
B Open... Chl40
& save Ctrl+5
| Save Bs... |-—°

Save A Copy...

Add Data 3
= Print...

Export Scene ]
E‘j‘ Scene Document Properties...

Exit Alc+F4

2. Navigate to the Exercise 1 folder.

3. Type Deathvalley as the file name.

Copyright © 1995-2010 Esri. All rights reserved.
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Save As

Save in; I@ Exercizel ﬂ O [’: - '

@ Data

File name:; IDeathvaIIe_l,l j
7| Saveas ypes IArcScene D ocument j

Save I.

Cancel |
E

4. Click Save.

The scene will now be available for you to open later.

Copyright © 1995-2010 Esri. All rights reserved.
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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 has already been assembled in the Groundwater
ArcScene document. You will modify the scene to better communicate the
problem.

Complexity:
Beginner
Data Requirement:
Installed with software
Data Path:
See Copying the tutorial data
Goal:

Use ArcScene to assess the impact of a
groundwater contaminate in an aquifer

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 most endangered by the contamination may be more easily

recognized.

Steps:

1. Start ArcScene by clicking Start > All Programs > ArcGIS > ArcScene 10.

License Manager (9.:x)  »
ArcGIS Desktop Help
Pythar 2.6 ’

* ) ArccCatalog 10

4 = ArcGIS Administrator

@ AroGlobe 10

Log CFf E Shut Down Q) Archap 10

Ifb’ Start # Arcocens 10

Accessories

&l Aarccls

All Programs

o

2. On the ArcScene - Getting Started dialog box, click Existing Scenes --> Browse for more.

The Open dialog box appears.
3. Navigate to the Exercise2 folder.

4. Click the Groundwater ArcScene document and click Open.

Open H =
Look jm; I 7 Exercize2 j 0 ? * m-
E || |warkspacez
it
File name: IGroundwater j Open I'_o
Files of type: IArc:S cene Documents j Cancel |
My Do
. [~ Open as read-only
A

Copyright © 1995-2010 Esri. All rights reserved.
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The Groundwater scene opens. You can see that four layers are already added to 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.
Steps:

1. Right-click congrd in the table of contents and click Properties.

Data 3

= congrd
Yalue < Save s Layer File..,

_' High : 5 i’ Create Layer Package

" Low @ 1 |[:‘r Propetties. .. || o

2. Click the Base Heights tab.

3. Click Floating on a custom surface and make sure the plume TIN is selected as the elevation
surface to provide height values.

Layer Properties HE
General | Source | Extent| Display | Symbology Base Heghis | Rendsrng |

[~ Elenvation from surfaces
T Mo elevation values from & surface

% Floating on a oustom surface:

arkspace2iplume

rElewation from features

@ nofeature-hased heights
= Use elevation walues i7 the leyer's features

Factor bo convert layer elevation values to scene unibs: Icusmm = 1.0000
T T T N e ——

[ =l
Layer offset: T
Add & corstant elevation offset in scene units: ||:| |

Ok | Comeel | dpob |

Now you will change the symbology of the raster to show the intensity of the contamination.

4. Click the Symbology tab.

5. Click the Color Ramp drop-down arrow and click a red color ramp for the raster.

Copyright © 1995-2010 Esri. All rights reserved.
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Layer Properties HE
General | Source | Estent | Dicplay Ssimbology | Base Heights | Rendering |
Showe:
tretch values along a color ramp
Unigue Yales I’ Impart..
Clagsified
-
(Discrete Color r
Calor value Label Labeling I
5 [High:s

Color Ramp: °
I™ Display Background vake: [ 0 as l_lI:| I
T Use hilshade effect zfi Display Nobaka 2s [
~ Stretch
Type: |Slardard Deviations :I HIStograns ... |
A I Invert
[ apply Gamma Stretch: | 1 E

| O
0k | Coeel | foob |

6. Click OK.

7. Uncheck plume in the table of contents.

Edge tyvpe
— Soft Edge
— Hard Edge

Now it is possible to see the shape of the plume and its intensity in 3D.

Showing the relationship of the plume to wells

You can see that some of the wells are within the area of the plume. However, it is difficult to see which
wells are most seriously affected because the contamination is more 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.

Steps:

1. Right-click wells and click Properties.

E Facility

(;) Save As Laver File, .,
G) Create Laver Package

- ”H Propetties. .. -—o
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2. Click the Extrusion tab.

3. Check to enable Extrude features in layer and click the Calculate Extrusion Expression
button.

Generdl | Sowce | Seleclion | Display Symbolegy | Fieids |  Definition Quesy | Joins & Relates |
Bas= Heighls | Titre Esirusion Rendering | HTML Pepup

s [Extrude Features in layer. Extrusion burns painks inko vertical lines, lines inka
wals, and polygans into blacks,

Extrusion value or expression:

0 =l g o

pply extrusion by:

Iadﬂmu it ko each Fesbure's base height j
You will display the well points as vertical lines equal to the depth of the well. This information is
stored in the WELL_DPTH field.

4. Click WELL_DPTH.

F“‘*

i

5. Click OK.
Expression Builder 12 x|
Fields Functions
Ahs () -
atni )
Cos( )
Expi )
Fiz ()
Int( )
o] [ |
Expression
[WELL_DPTH] 7 | & | 2 | i |
s s ] 6] *
N D -
o o|_ |+
Save... Load. .. | oK I Cancel |

6. Click the drop-down 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 will be extruded downward.
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Exctrusion value or expression;

[WELL_DPTH] = E

Apply extrusion by

rerrrrrta
—

7. Click OK.

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.

Steps:
1. Right-click facility and click Properties.

<:,J Save As Laver File, ..

‘..;) Create Laver Package

B @ faclty
||':r Propetties. .. |—°

2. Click the Extrusion tab.

Low i1

3. Check Extrude features in layer and click the Calculate Extrusion Expression button.

1 ayer Properties

Generst | Sowcs | Selection | Displey | J Symbolgy | Fields | DefirdionQueny | Joine &Relates '

BaseHeghts | Tirne Extrusion | Rendering | HTML Popup
] Exteude Features in layer, Exkrosion burne poirts inko vertics] ires, Ines into 1

vaalis, and pofgons into blocks. i

Extrusion waiie of expression;

1,

0 =l [} o
Apply exbrusion by

|adding it b @ach Festura's mirimur height ﬂ

4. Click PRIORITY1.
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5. Type *100.
6. Click OK.
Extpression Builder EH
Fields Functions
AREA abs () N
PERIMETER, atni )
FACPOLY 1D Cosi )
o—- PRIORITY1 Expi )
Fiz )
It )
Log{ }
sint ) =l
Expression
°—l [PRISRITY1]*100 7 | g | el | i |
s s ] ef |
I R D
of of | +]

SEVE. .. Load... | oK I Cancel |

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

Gererst | Sowce | Selecton | Display | Symboloay | Fields | Definiion Query | Joins bk Relates
BaseHeights | Tie Extrusian | Rendeing | HTMLPopp
v Exkrude faatures in layer. Extrision s paints inko wartical Bnes, lines inko
walls, and polygans into blocks,
Excbrusion vaiug or expresson:
[fPRICRITT1]* 100 =i
I
Appky exbrusion by:
Iar!dlng it o sach Festure's mirenurm Reight ;!

7. Click the Symbology tab.
8. Click Quantities.
9. Click the Value drop-down list and click PRIORITY1.
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Base Heights i Time i Rendeting | HTME Popup
Genersf | Sowce | Selection | Disply  Symbology| | Fields | DefidionGuen | Joins & Relates
ahowr o
Features pl’aﬂwﬂhtmmhtmi“h Imipest. . ;
Categories - Fiedds — Classification
o Qi vio [CTTRNS] Mo Bk ok
[ e ppry .‘m i
Gradusted spmbals ﬂon‘nizahorrlnme :j lagses: iS j' _gfﬁ{....l
- Propartional symbols
Dat density Colot Bamp: | _v‘
Charts
Multiple Atirbutes  |-o2most i :”'9’ i E:""“ I
1 1
- 2.3
[ :
L4 5
[™ Show class rarges using lealure values Advarceg -
[ ok | cames | e |

©

10. Click OK to close the Layer Properties dialog box and apply the extrusion and symbology
settings.

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.

11. Click the Save [ button.
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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.

Complexity:
Beginner

Data Requirement:
Installed with software

Data Path:
See Copying the tutorial data

Goal:
Use ArcScene and geoprocessing tools
to compare two surface created from
point data

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.

Steps:

1. Start ArcScene by clicking Start > All Programs > ArcGIS > ArcScene 10.

2. On the ArcScene - Getting Started dialog box, click Existing Scenes --> Browse for more.

If you already have ArcScene open from the previous exercise, simply click File and click Open.

“t Untitled - ArcScene

File | Edt Wiew Bookmarks Selection

(9 nNew ChrlHh
|[,'—3; Oper, .. Chrl+0 '_o
Save ChrHs

Save As...

3. Navigate to Exercise3 and click the Chernobyl ArcScene document.

Open K E3
1 [ I A e

Lok iy I | Exercized

File name:;

il

Filas of type: IArcS cene Documents j Cancel

[~ Open as read-only

4. Click Open.
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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 symboils, using a different color ramp.

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.

This exercise requires the use of 3D Analyst geoprocessing tools, so make sure the 3D Analyst extension is
enabled so that you can access the full suite of tools available. You will use the Search window to quickly
search for individual tools by their name or by function keyword.

Steps:

1. On the right side of the ArcScene window, move your pointer over the Search tab or click the
Search tab to bring it into view.

2. Click Tools to set the search filter on the Search window.

3. Click inside the Search combo box and type feature to 3d by attribute and press
ENTER or click the Search tool.

o
&l Maps  Data Tolols ﬂ
-1feature to 3d by attribute il

Search returned 2 items, Help

o—"‘ﬁ% Feature To 3D By Attribute

Adds a height dimension based on an att...
toolbaxeshsystern toolboxesi3d analyst t...

[ u:uassﬂl [ BojepE o ﬂ]

*‘E% Surface Contour
Creates a feature class containing a set ...
toaolboxesisystern toolboxes3d analyst t...

1

The search will return exact and relative keywords of tools. The hammer symbol left of the search
results also indicates the item is a tool.

Using the tool search results, now you will create 3D point features from the soil CS137 points.
4. Click Feature To 3D By Attribute from the search results.

5. In the tool dialog box, click the Input Features drop-down list and click
Subsample_1994 CS137.
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5, Feature To 3D By Attribute =] E3
-
Inpuk Features
| Subsample_1994_C5137 jﬁ—
Cutput Feature Class
I Did30analyst)30_Default,gdbyCS137 _30 E
Height Field
| C5137_C1 K [ ol
To Height Field (optional)
| o
=
QF | Cancel Environments, ., | Show Help == |

oo

6. Click Browse and set the Output Feature Class location to the 3D_Default geodatabase for the
3D Analyst tutorial data. Then type the output feature name to CS137_3D.

7. Click the Height Field drop-down list and click CS137_CI_K

8. Click OK.

You'll see a progress bar at the bottom of your document displaying the name of the currently
executing tool. When the tool finishes executing, a pop-up notification will appear on the system
tray. This is called background geoprocessing, which, by default, is turned on when the software
is installed and opened. To disable background geoprocessing, use the Geoprocessing Options
dialog box from the Geoprocessing main menu in ArcScene.

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.

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

Steps:

1. Click View and click Scene Properties.

Wiew | Bookmarks  Selection

View Settings...
Graphs 3

.;ﬂ Full Screen F11

Status Bar

||'i1‘ Scene Properties, .. | @

2. Click the General tab.

3. Click Calculate From Extent.
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Scene Properties 17 <]
o—GeneraI | Coordinate S_I,Jsteml EHtentI Hlimination |
Description:
-
|-

‘ertical Exaggeration: I 361,544 j

Background color: | v| Restare Default |

[~ Use as defaulk in all new docurnents

[~ Enable Animated Raotation

When yaou use the Mavigation kool to rotate the scene, hold

daowin the left mouse button, drag in the direction you want

the sceme ta robate, and release the mouse button while the
SCEME is moving,

Ok, | Cancel Apply

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

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.

ubsample_1994_C5137

hyroidCancerRates
INCID1000

{7 0.0000 - 0.0758

3 0.0759 - 0.2053

TS -

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.

Steps:
1. Right-click ThyroidCancerRates and click Properties.
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40 Convert Features to Graphics. ..

g \.9 Data 3

= Scene lavers
[ Subsampls_1994_C5
=

a:; Save As Laver File,..

i’ Create Layer Package...
INCID1000

Igf Propetties. .. .—|—°
£ 0.0000 - 0.0758

2. Click the Extrusion tab.

ThyroidCancerRates

3. Check to enable Extrude features in layer and click the Calculate Extrusion Expression

button.
©

tLaver Properties i k3

Genmat | Sowce | Selecion | Diepley 1| Symbology | Fields | OefisdionQusyy | Joine & Relates
e Heights | Time Extrusion i Rendaring | HTML Popup

" Exbngde features in layer, Extrusson burns points inko vertical ines, nes into ;
Ywalls, and pobygons inta blocks. H

Extrusion value or expression!

u 3 g ©

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

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.
Expression Builder 2|
Fields Functions
CASES abs () -
POPLILUSE Atni )
¥ Cos( )
ki Expi ]
o— IMCID1000 Fise {3
Int{ )
Log{ }
Sin( ) =
Expression
o—-[INCIDIDDD]*IDD 7 | g | 9 | I} |
L D D D
O N T
of of_ | +]
Save.., Load.., | oK I Cancel |

6. Click OK on the Expression Builder dialog box.
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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.

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.

Steps:
1. Click the Catalog tab to expand the Catalog window.
2. Scroll to find Toolboxes.

This is another way of finding tools as an alternative to using the Search window. The Catalog
window also maintains all the toolboxes.

3. Expand Toolboxes, click System Toolboxes, then expand the 3D Analyst Tools toolbox.

4. Navigate to the Raster Interpolation toolset and double-click the IDW geoprocessing tool that
appears in the lower window.

c-> el @li-lolE

Location: I%: Raster Interpolation j
= Toolboxes ;I
My Toolboxes
=l & System Toolboxes J" o

o——E @ 30 Analyst Tools, thx
&: 3D Features

%: Conversion

%: Functional Surface
%: Rastet Interpolation

&: Raster Math ;I
Marne | Type
o— Fw Taoalba:: Tool
"-\\ Kriging Toolbox Tool
"-\\ Matural Meighbor Toolbox Tool
‘;-\\ Spline Toolbox Tool
&7 spline with Barrizrs Toolbo:: Toal
"-\\ Topo to Raster Toolbox Tool
"-\\ Topo to Raster by File Toolbox Tool
"-\\ Trend Toolbox Tool
1] | -l

5. Click the Input point features drop-down list and click Subsample_ 1994 CS137.
6. Click the Z value field drop-down list and click CS137_CIl_K.
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N\ IDW P ]
= [
Input point Features
| Subsample_1994_C5137
Z walue field
| C5137_C1 K

Cutput raster

I Did30Analy st 30_Default.gdbyCS 137 _IDw
Cutput cell size (optional)

| 5000
Power {optional)

|2

Search radius {optional)

I\fariable j

Search Radius Settings

Mumber of points: I‘I 2z
I axirum distance: I—

Input barrier polyline features {optional)

=

[

(o] 4 | Cancel Environments. .. | Show Help == |

7. Verify that the Output raster location is set to the default geodatabase (3D_Default.gdb),then
change the output raster name to CS137_IDW.

Otherwise, click the Browse button to set the output raster location and click Save.
8. Click inside the Output cell size box and increase the value to 5000.

9. Click OK.
ArcScene interpolates the surface and adds it to the scene.
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.

Steps:
1. Right-click CS137_IDW and click Properties.
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=] C5137_30
*

10w
- 1351779
[ 19.51779006
[ ]39.0a558012
[ |=s.55337017
[ ]7s.07116022
|:| a7,553395027 Juins and Relates 3
[ 117. 106 7404|
[ ] 136.6245305
[ ] 1561423205

Copy
Remove

Refresh

M ea x o

Open Attribute Table

2 Save As Laver File. .,

o

Create Laver Package

Properties. ., |_°

2. Click the Symbology tab and select Stretched from the Show category.

EHED

3. Click the Color Ramp drop-down arrow and click a new color ramp.

Generat] Souwece] Evient| Displsy  Svmbology | Base Heights | Flendering |

Showe:
e valms %mem: lues along & color ramp Iport.., |

Classified

Discrete Color
Value  Lahet Labetng

13566 | Hign : 175.66

4. Click the Base Heights tab.
5. Click Floating on a custom surface.

Confirm that the IDW surface is listed as the custom surface.
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General | Source | Extent | Display | Symbology Base Heights ] Rendering |

. Elevation from surfaces
™ Mo elewation vaiues from a surface

o—-f-‘ Floating on a custom surface:!

|Di\aDAnsyst3D_Defaul. gdbiC5137_IDW =] ﬁl
Faster Resolution.. . |

Elevation from Features
Mo featre-based helghts

1 Use elevation values In the layer's Features

Factor bo canvert layer elevation values ko scene units: [E— || 1.0000
' Use a constant value or expression;
: =

Layer offset
Add a constant elevation gffset in scene units: il ‘

oK Cancel | Apoly

o

6. Click OK.
7. Uncheck CS137_3D in the table of contents.

= ThyroidCancerRates
INCID1000
3 0.0000 - 0.0758
{0 0.0759 - 0,2053
4 0.2054 - 0,3571
@ 0.3572 - 0.6522
@ 0.6523 - 1.6129
= W 5137 30

Now you can see the interpolated surface of CS137 contamination, along with the thyroid cancer rate data.
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# Chernobylskd - ArcScene (=] E3 I

Fle Edt View Bookmarks Selection Geoprocessing  Customize Windows  Help
D2 +BHRx 20 ¢ EEEEEE
-0 QQlQEI NOE M T

Table of Conterits

[ &

4 [ Subsample_1994_C5137
= [#] ThyroidCancerfabes
INCIDI00D
£ 0.0000 - 0,0758
@ 0.0759 - 0,2053 ¥
- 0.2064 - 0.3571
@ 0.3572 . 0.6522
W 0.6523.1,6129
= [ ¢5137_30 - r

* .. l
= (@ Cs1a7_iow - [
Walue - .-
W Hgh 17566 [ .

Lows 1 0

== W

@
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.

Steps:

1. Click Selection and click Select By Attributes.
Selection | Geoprocessing  Customize

& Select By Attributes. .. |—°

%| Select By Location. ..

ol
p >

Set Selectable Layers. ..

il

Interactive Selection Method — »

Selection Options, ..

2. Click the Layer drop-down arrow and click ThyroidCancerRates.

3. Double-click INCID1000 in the fields list.
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Select By Attributes K B2

Layer: [ ThyroidcancerRates =i °

[~ Only show selectable layers in this list

ethod: ICreate a new selection j
"NAME" <]
"CASES! _I
"POPULUSE"
e
g
o—- "IMWCID 1000 -

<k

B
[

» =

)

at

E
elelele

Get Unique ¥alues |§o Tao: I

SELECT *FROM ThwoidCancerR ates 'wWHERE:

e_'"INCID1UDEI">=EI.5 ;I

N

Clgar Yerify | Help | Load... | Save..

OK. | Apply I Cloze |

Click the >= button.

Type 0.5.

Click Verify to check the selection expression you have built.
Click Apply.

Click Close.

© N o O &

The province centers with thyroid cancer rates greater than 0.5 cases per 1,000 are now selected
in the scene. They are drawn in light blue to indicate that they are selected.

Viewing the attributes of features

You will investigate attributes of the selected locations and find out how many cases of thyroid cancer
occurred in these districts.
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Steps:
1. Right-click ThyroidCancerRates and click Open Attribute Table.

= scene layers
O subsample_1994_C5137

i
£ 0.00
O 0.07
& 0.20
# 0.35

& 0.5
= O o5137
L]

=] C5137 ] ‘__LP Zoom To Layer

Remove

Refresh

Open Attribute Table |—°

Joins and Relates >

t) X g

|

The Table window of the layer's attributes appears in the view.

HAME | cases [ PoPuLUSE | X H

|Bawarcvich 7 50113 | 54275385
Bereza ] 17053 | 5306035
|Ere=t 8| 72081 | S0THT |
| Garnzevich 3 9760 | 5aE873 |
Cragichin 2 11744 5369527
|Zhatinka 1] 5064 | 5208261 |
|vanova 5| 12005 5402555 |
:Iun:erm 2: 1624-3:

|
o4 1 v b [E]S (a1 o of 117 seleeteet

ThyrodCancerfates

2. Click the title bar of the Table window and drag it from its current location toward the center of
the 3D view.

The guide diamond appears pointing towards the four edges of the 3D view where you can
optionally dock the Table window.

3. Move the pointer toward the bottom guide arrow until it darkens to indicate the selected docking
location.

A shaded outline of the window appears in the designated area.
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Chernobyl - ArcScene

File Edt ‘View Selection

Customize  Windows  Help

ORES R x |9 o ¢ EEGEE SO 3 s?
-4 A QOAMQIED KR N LT

 ratie of contents NN
28 o
S Seors arere EECECEERE:
F [ Subsample_1394_C35137
Fin | Shaps WAME CASES | POPULUSE X |
THCID1000 ¥ O|ForéZM  Berancvichi 7 50113 | 54275308 —
0 0.0000 - 0.0753 1 |Poit IM  Berezs 3 1T0S3 | S36E3EE3 S
@ 0.0753 - 0,2083 2 Pord IM  Brest 6 72361 | Sar7aiT
@ 0.2054 - 0.3571 3 Paint IM  Gartsevichi 3 OFEQ | S4BETH
03572 - 0.6522 [ | 4PareM  Drsgchin 2 1744 s3EsaT |
B 0652 - 16129 5 Pont LM Zhabinkn 1 B4 S29E261
=2 0 caar_so & [Paint ZM temnava [ 12006 5402586
. 7 Walzavichi 2
= B Cs1aT_ioe
1 TS
High | 175,66
Law 0

Move the pointer
over the bottom

guide on the
diamond.

0

i

Bomg

4. Release the mouse button to dock the Table window in the bottom of 3D view space.

sk
= Scene layers
= [ Subsample_1394_C35137

NCID1000
£ 0.0000 - 0.0753
@ 00753 - 0,2053
@ 0.2054 . 0.3571
8 0.3572 - 06522

ThyrowdCancerRates

B 0E5ZI - 1612
= 0 csar
: -
= b CS137_tow B
walus
W vigh : 175,66 =
w0 - |- 150 EF x
| | Fm ' HAME CASES | POPULUSE [ ¥ [
#[ ofroint v [Bararovich v S0113| 54275385 |  Saeases 04397
T |Poinl IM  |Berera 3 17053 | 53666835 | 5420336 0175
[ | 2[Portam [erest B 7261 | SaiTIT | SPE0023 0083
3 |Point M| Gantsevichi 3 97B0|  S4BATIY | 5439043 03074
a|Poinl M |Cragichin 2 11744 5369527 | 57814865 01703
5 [Point IM | Ihokirkn 1 56964 |  S29E261 | STRG03S 01677
B|Point 1M |vencva B 12006 5402508 | 5Pesasa [
7 [Poinlzm |vetsevichi 2 16243 S400220 |  ssaz0aT [EFE]
" oA 1 0 [E]= t outof 117 sciected)

You can play with other arrow location on the guide diamond to see which location suits your
preferences. For this exercise, we will continue having the Table window docked at the bottom of

the view.

5. In the Table window, click the Selected button.
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Table %]
- 1RE- M iy O &8 x| OGS x
FID Shape * HAME CASES | POPULUSE X

3 10 | Pairt Zh Luninets 12 22730 5497585
15 |Pairt Zhi Stolin 23 16695 | 54975125
16 |Pairt Zhd Bragin g 7900 | 37295195
17 |Paint Zh Budsz-Koshelevo 9 10300 5741826
18 |Paint ZM “etka g 93200 | 57566455
19 |Poairt Zh Gomel 74 139459 | 57E9765.5
27 |Poirt Zh Love 3 45800 5745903
29 |Paint £ Marovlya 10 5200 5677271
32 |Poaint ZM Rechitza 17 25200 5T21661
35 |Poaint 2 Khainiki 9 11100 5700827
a1 |Paint 2k Slavgorodd 3 600 577481

1 | i

TR 1 v n | B[E] (11 cutof 117 Selected)

ThyroidCancerRates

The table now shows only those features that you selected.

6. Right-click CASES and click Sort Ascending.

Table %]
G- |- M iy (0 o x| 0RO e X
FID Shape * HAME CASES 1 POPLILL

10 |Point ZW |Luninets 13=  Sort Ascending

15 [Point ZM | Staiin = | Sort Descending

16 |Poirt Zh Bragin = )

17 |Poirt ZM |Buda-Hoshelevo g Advanced Serting...

15 |Paint Zh “etka g Summarize. ..

19 |Poirt Zh Gomel L

27 |Poirt IM  |Lave e

28 |Point ZM | Marovlya Field Calculakar, .

32 |Poirt ZM Rechitsa e ;

35 |Poirt ZM |Khoiniki E AICLIALE REOMELFY. ..

91 |Pairt Zh Slavgorod 3 Turn Field OFf
4 |

FreezefUnfreeze Column
o oo u|§| {11 outo
X  Delete Field
ThyroidCancerRates
[ Properties...

The selected province centers are sorted according to the number of cases.

7. Right-click CASES and click Statistics.
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Bl - |- M OO x| O x
FID | Shape* HAME CASES  POPULUSE X
27 |Poirt 04 Liowe = Sort Ascending

91 |Poirt £ Slavgorad

16 |Poirt Zh Bragin

15 |Pairt ZM Wetka

17 |Pairt Zi Buda-Kosheleva
35 |Pairt ZM Hhainiki

29 |Poirt Zi Maroviva

10 |Pairt Zi Luninets

32 |Pairt ZM Rechitza

13 |Pairt ZM Stolin

18 |Poirt 2 Gaomel

Sort Descending

Advanced Sorting. ..

Summarize...

Skatistics. . |—°

Field Calculator. ..

Calculate Geometry..,

Turn Figld OFF

FreezeflUnfreeze Column
M4 ook % {11 out o

¥ Delete Field

P Properties...

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

8. Close the Selection Statistics dialog box.

Selection Statistics of ThyroidCancerRates 7 x
Field
Frequency Distribution
Stalistics:
Cournt 11 8
Minirnuen: 3
M aximurm: 74 B
Sum; 176
Meanr 16 4
Standard Deviation: 19140628
2
0
3 27 a1
Kl _'I

9. Click the Navigate button and click on the scene.
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# Chernobylswd - ArcScene =] 3

Eile Edt View [Bookmarks Selection Geoprocessing Customize  Windows Help

fDEH% +ERx|0> D EIG@ID P 4?
--wm QROQHE N O M

. a s §
< scene layers

= Subsample_lg94 cs137 ="y - P

IMNCID 000 - = 35 1 l [‘l E

€3 0.0000 - 0.0758 g

£ 0.0759 - 0.2053
@ 0.2054 - 0.3571
@ 0.3572-0.6522

@ 0.6523- 1.6129 :
o s ERLNCTEEENTTE
= B C5137_10W
Yalue Fil | Shape * HAME CASES | POPULUSE
W Hich ;17566 || 27 |Point M |Love 3 4E00
= (| 91 |Paint M |Stavgorad 3 5600
Low: D 16 [Point ZM  |Bragin 8 7300
18 |Paint ZM  |Vetka 8
17 |Point I |Buda-osheleva [ 10500
35 |Poirt ZM |Whoiniki 9 11100 :
20 |Point ZM  |Maroviya 10 6200| SE77271| 5724306
10|Paint IM  |Luninets 12 ml 549755 | senesT3 x|
A L

"o orm g (11 out of 117 Selected)
Thrrudcancetﬂates|

You can work in ArcScene while the Attribute Table is open.

10. Click the Save [ button.

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 Complexity:

L. . Beginner
served as the source of drinking water and hydroelectric power for the town. Data Requirement:
Unfortunately, the groundwater that flows in the cave was polluted by Tl e SEiidEe

. . . Data Path:
household and industrial waste dumped on the surface and washed into See Copying the tutorial data
i _ i i _di i Goal:

sinkholes. Dye-tracing studies and a three-dimensional survey of the cave U s e e s s o
revealed the relationship between the cave passages and the town and TN S8 [ietlel, €N ERepiaesssiig

tools to conduct surface analysis
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.

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.

Steps:
1. Start ArcScene by clicking Start > All Programs > ArcGIS > ArcScene 10.
2. On the ArcScene - Getting Started dialog box, click Existing Scenes --> Browse for more.
If you already have ArcScene open from the previous exercise, simply click File and click Open.
The Open dialog box appears.
3. Navigate to the Exercise4 folder and double-click the BuildTIN ArcScene document.

Open K
Look jn; I_." Exercized j 0 ? ¥ E'

File name: [BuidTIN | gren |
Files of type: IArcS cene Documents j Cancel |

by |:||:||::I_l|'|'|Er‘= [~ Open as read-anly

2

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.

4. Check the box to show the Cavesurvey layer.
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