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ArcGIS Predictive Analysis Add-In

At 10.1, the ArcGIS Predictive Analysis Add-In provides a set of tools for rapidly generating predictions based on multiple sets of raster
data. The Add-In allows you to manually build a query, load a query built by a colleague, or derive a new query from a set of historic
observations. The Add-In supports building complex queries and speed models over multiple single-band rasters. These capabilities will
help you rapidly extract information from multiple rasters and easily explore and share scenarios based on different queries. You can also
use the add in to create time- and distance-from rasters, estimate cross-country travel time, generate time-enabled paths, and play back
paths over time.
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Getting Started

The ArcGIS Predictive Analysis Add-In is designed to rapidly create queries from input rasters and constraints on their values to predict
probable locations of stationary and moving targets. The Add-In consists of the Query Editor tool and the Speed Model builder, for building
queries and cross country speed models; the Query Factor Impact Table tool (Q-Fit) for creating queries to match a set of observations;
the SPOT tool, which allows for further analysis of the query outputs; as well as tools for creating time-from and distance-from rasters, for
finding shortest routes, for measuring speed, and for playing back time-enabled paths.

The ArcGIS Predictive Analysis documentation will help you learn to use the Add-In to build, modify, and share queries.

This documentation contains chapters to help guide you through installing the Add-In and building queries. Before you begin using the
Add-In, review the following sections:

» Contents

* Release notes

* Hardware and software requirements
* Installing the template

Once you have installed the Add-In, review the following sections to learn how to use the Predictive Analysis tools:
* Using the ArcGIS Predictive Analysis Add-In

+ Building Queries

* Building Speed Models

» Time From and Distance From

* Managing Sources and Obstacles

» Building a Query Based on Known Locations
» Investigating Query Output

* Measuring Distance and Speed

* Finding the Shortest Path

» Working with the Time Analysis Window

» Conclusion
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Hardware and software requirements

Hardware requirements for this Add-In are the same as those for ArcGIS Desktop 10.1 which you can review at
http://resources.arcgis.com/en/help/system-requirements/10.1/#/ArcGIS_10_1_for_Desktop/015100000002000000/.

» ArcGIS Desktop 10.1 or higher must be installed. For a list of ArcGIS Desktop software requirements and operating system
limitations, see ArcGIS Desktop System Requirements at http://resources.arcgis.com/en/help/system-requirements/10.1/#/
ArcGIS_10_1_for_Desktop/015100000002000000/.

* You must have an ArcGIS Desktop license (any level).
* You must have an ArcGIS Spatial Analyst license.

* You must have the ArcGIS Predictive Analyis Add-In. The ArcGIS Predictive Analyis Add-In is now available as a download
from the ArcGIS for Defense and Intelligence group on ArcGIS Online (http://www.arcgis.com).

* You must have installed an extraction utility, such as 7-Zip. You can download 7-Zip for free at http://www.7-zip.org/

» Adobe Reader 5.0 or greater must be installed in order to view the documentation. You can download this reader for free at
http://get.adobe.com/reader.
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Release notes

Please provide feedback and suggestions on this Add-In by making a comment on the discussion forum or the comments section for the
Add-In on ArcGIS.com.
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Installing the ArcGIS Predictive Analysis Add-In

The simplest way to add the ArcGIS Predictive Analysis Add-In is to use the Add-In handler.
To install using the Add-In handler:

Steps:
1. In the Windows file manager, navigate to the location where you downloaded the zip file package containing the Add-In.
2. Unzip the package.

3. Double-click the Add-In file, named "ESRI.PredictiveAnalysis.esriAddIn".
3 ESRLPredictiveAnalysis.esriAddln

4. Click the Install Add-In button to confirm the file installation. The utility copies the Add-In file to your default ArcGIS Add-In
folder.
Esri ArcGIS Add-In Installation Utility =]

Please confirm Add-In file installation.

-
+ Active content, such as Macros and Add-In files, can
contain viruses or other security hazards. Do not install this
content unless you trust the source of this file

Mame: ArcGIS Predictive Analysis Tools
Version: 10

Authar: Esri Inc.

Description ArcGlS Predictive Analysis Tools

Digital Signature/s

This Add-In file cortains one or more digital signatures.

Signed By: | Defense Solutions v|

Signed date:  2014-02-05 Show Certificate

+/| Source is trusted

| Signature is valid

( Install Add-In | [ Cancel |

Note: The default Add-In folder is located in the ArcGIS folder within the user account. For example, for someone using
ArcGIS version 10.1 on a Vista or Windows 7 machine, the Add-In is copied to the following location:
C:\Users\<username>\Documents\ArcGIS\AddIns\Desktop10.1.

5. Click OK.
Esri ArcGIS Add-In Installation Utility [wE3s|

Installation succeeded.

The ArcGIS Predictive Analysis Add-In provides a toolbar for doing predictive analysis, building speed models, and working with raster
queries in ArcMap. If it is not visible, add the toolbar to ArcMap. To do so:

Steps:
1. Open ArcMap.

2. In ArcMap, click Customize and point to Toolbars. Click Predictive Analysis to show the toolbar.
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(Bl

Customize | Windows Hel
| Toolbars 3 ‘
Extensions...

Add-In Manager...
Customize Mode..,

Style Manager...

ArcMap Options...

Layuue
Metwaork Analyst
Parcel Editor

Predictive Analysis

Publisher
Raster Painting
Representation

Route Editing

Note: The toolbar can be hidden by un-checking it.

3. Optionally, dock the Predictive Analysis toolbar to the ArcMap window.
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Using the ArcGIS Predictive Analysis Add-In

Set the working folder

You can set the ArcGIS Predictive Analysis working folder, where queries will be saved.

Steps:

1. On the Predictive Analysis toolbar, click Predictive Analysis then click Options.

Predictive Analysis~| [4) = [& = % - i’%k? I

x\ Distance From

‘% Time From

| 4 Options... |
About ArcGIS Predictive Analysis Tools...

The Options dialog box opens.

Options

General | Layout | Query Analysis | Time Analysis | QFit |

Predictive Analysis Output Directory
©) Use ArcMap Home Folder

@ Use Specific Folder:
CAJBAD Query

Source/Obstacle Geometry Construction Output
@ Use Default Folder

) Use Current Setting From Predictive Analysis Output

Directory
Route Finder Cutput Skip Factor
1 8
Maost Accurate Fastest

Note: Changing the skip factor will clear all existing routes
in the Route Finder table.

[ setDefauls |[ ok |[  cancel |

You can use your ArcMap Home Folder (the default), or specify a folder to use.
2. Click Use Specific Folder.

Navigate to the folder on your system. In this example the folder is C:\UBAD_Query.
4. Click OK.

Set the Output Layer Symbology

Predictive Analysis output layers have a default symbology which uses green to represent high values, red to represent low values, and
transparent (no color) for results of "0". You can change the default symbology.

Steps:

1. On the Predictive Analysis toolbar, click Predictive Analysis then click Options.
Predictive Analysis

Predictive Anatysis~| el - &l - % - | 5 & | [

‘% Distance From

#,  Time From

| “4  Options...
About ArcGIS Predictive Analysis Tools...

The Options dialog box opens.
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Options

General | Layout | Query Analysis | Time Analysis | QFit |

Predictive Analysis Output Directory
©) Use ArcMap Home Folder

@ Use Specific Folder:
CAJBAD Query

Source/Obstacle Geometry Construction Output
@ Use Default Folder

) Use Current Setting From Predictive Analysis Output

Directory
Route Finder Cutput Skip Factor
1 8
Maost Accurate Fastest

Note: Changing the skip factor will clear all existing routes
in the Route Finder table.

[ setDefaults |[ ok |[  cancel

2. Click Query Analysis.

Options
Query Analysis | Time Analysis
Cutput Layer Symbology

High Value:

Low Value: @

Zero Value is Transparent

[C] Generate Qutput Statistics (Slower)

[ setDefauls [ ok J[ cancel |

3. Click one of the color patches to change the output color.

4. Optionally, uncheck Zero Value is Transparent.
5. Optionally, check Generate Output Statistics. This calculates raster statistics for the output results layers, but slows the

production of results.
6. Click OK.
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Building Queries

Open the Query Editor

The Query Expression Editor window lets you build queries on single-band rasters in your map.

Steps:
1. Click the Query Editor button.

The Query Expression Editor opens.

E' Query Expression Editer - New Query
File Actions
Sources Expression

Raster Layers

H-‘,

JBAD_Road_Distance
Jbad_SRTM_ Slope
Jbad_SRTM

Non-Map Rasters
<. add ..>

Raster Properties

L M i e ¥

.

Build a simple query expression

To build a simple query, you need to select a raster in the Sources box, choose an operator, and then set a constraint.

You can drag data sources to the Expression window from the Catalog or the Table of Contents to start a new clause. If you drag a data
source that isn't on the map it will be added to the Non-Map Rasters category in the Sources list.

Steps:
1. Open the Query Expression Editor (click the Query Editor button).

&
he|
o
R

Sources

lhad SETM Slope

o e
or

Min: 308

Cell Width: 1021m (approx.

2. Double-click one of the rasters listed in the Sources box. In this example, it is the Jbad_SRTM raster.

Raster Layers E]

Jbad_SRTM
Raster Properties

Max: 4564

Cell Height: 102.1m (approx

1 2 3
L) p

Sources
JBAD_Road_Distance
>
Non-Map Rasters
Mame: Jbad_SRTM
Mean: 1386.71
- ,.-ﬂ’.‘ — - y

ity o te vt 54 MG

You can see some properties of the selected raster in the Raster Properties box. These include:
» the layer Name

« the Min and Max values

« the Mean value
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« the raster cell dimensions and units.

|- Note: A raster dataset’s properties will only display if it has had statistics
calculated.

The raster is added to the Expression box. The expression is still incomplete - it needs an operator and a constraint (those
boxes are highlighted in red).

Expression

B B% B
B

ﬂ - M}

3. Click one of the operators listed beside the Expression box. In this example, it is the Greater Than or Equal To sign.

B

The operator is added to the expression.

Expression r
+*

% i) b

B o [
'.
4. Type a value for the constraint. In this example, it is "1500".

Expression

% [} 1_
B v ] w0 |

At iied M- it

This expression will select areas that are at or above 1500 meters elevation in the Jbad_SRTM raster.
You can also use the numeric keypad buttons on the Query Expression Editor to enter values.

If statistics have been calculated for the raster, you can look at its histogram and interactively set the cutoff point with a
slider. To see the histogram, you click the + sign beside the raster name in the query. It becomes a - sign and the histogram
is displayed below the expression.

Expression

B £ a

r—

| |
328.000 4531453

You can click and drag on the breakpoint line to reset the value.
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Expression

% &

a
- I N T

| |
39E.000 4531453

5. Click Run to run the query and create a new result layer.

T Query Bxpression Editor - New Query * {=m e 5
File  Actions

Sources Expression
Raster Layers & a

Jhad SRTM Slape

E)

[w

B

Non-Map Rasters

Sadd >

=|él

i

Raster Properties

Marme: Jbad_SRTM

Min: 358 7

Max 4564 —

Mear: 1386.71 N
1

=]

EEE

Cell Width: 102.1m {approx.

Cell Height: 102:4m [spprox

EIEEE

The new layer is added to the map. Areas greater than or equal to 1500 meters elevation are shown in green, areas below
are shown in red.

Build a query expression for multiple rasters

To build a query that includes multiple rasters, you need to build a simple query, which will be the first clause in the expression, then
add a boolean operator (you can use and or or) and then add another raster and build its query expression.

Steps:
1. Use the steps above to build a simple query.
Expression
% o cf B
* Jbad_SRTM x 1500

=t S T VU

2. Click a boolean operator.
"% Query Expression Editor - Mew Query*

Eile  Actions

-
Sources - Expression
Raster Layers a2

JBAD Fiobd Datance
et SN Slope

Pon-Map Rasters
S 2

Raster Propartias
Parme Toad_SRTM
Min: 358

Muoc 4354

Mesn: 1386.71

In this example the and operator was added.
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3. Double-click another raster.
Sources v

ope

Non-Map Rasters

e add >

4. Set an operator and constraint for the second clause in the query expression.
In this example the second raster contains Euclidean Distance calculated from local road features using the Distance From
tool. This clause selects areas that are within 500 meters of a road feature.

Expression
% ct B J

+ Jbad_SRTM ES 1500 l

and
™ JBAD_Road_Distance -“
e P

Now this query expression contains two clauses connected by the boolean and operator. When you run this expression it will
select areas where the elevation is above 1500 meters and where the distance to roads is less than 500 meters.

Most of the roads are in the lower lying areas, so the query returns a small area (shown in green) that is both within 500
meters of a road and above 1500 meters elevation.

Here is an example of a more complex query expression. Note that it uses some categorical rasters (for example,
Land_Cover) and some continuous rasters (for example, Elevation).

Expression
a
Y R P S R 13535553=
and
+ Slope < 5
and
Avoid Water
+ Land_Cover # Water
and
- + Land_Cowver 2 Wetland, Mangrove
and
+ Land_Cover # | Wetland, Permanent Herbac
and
* DistanceFromRoads < 1
and
Near Farest Edge
+ DistanceFromForestEdges < 100
N or
+ InteriorDistanceFromForestEdges < 100

This expression also has some clauses grouped together. The "Near Forest Edge" group contains two clauses connected by
an or expression, that select areas that are less than 100 meters from the edges of forests.

Copyright © 1995-2014 Esri. All rights reserved.
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Group or ungroup clauses in a query expression

To group clauses in a query expression, you need to build a query expression with at least two clauses.

Steps:
1. Use the steps above to build a query expression with at least two clauses.
Expression
a
+ Jbad_SRTM < 1000 |
and
+| Jbad_SRTM_Slope < 15 |

2. Click one clause, press the Shift key, and click the second (or last) clause that you want to group.

Expression

= a
H Jbad_SRTM < | 1000
l and

3. Click the Group Clauses button and type a name for the group.

Expression
= a
Expression
a
Low and Flattish |
+ Jbad_SRTM I < 1000 |

and |

4+ | Jbad_SRTM_ Slope

<

15 |
OM

Once you've grouped some clauses, if you decide to ungroup them, you can select the group and click the Ungroup
Clauses button to ungroup them.

Expression
* [2]a

+ Jbad_SRTM < 1000

and

<

+ | Jbad_SRTM_Slope

15

prg— i i P -

-

Deleting or adding clauses in a query expression

To delete clauses in a query expression, you need a query expression with at least two clauses.

Steps:

1. Click the clause that you want to delete.
Expression

% O 0 ob

o
+ Jbad_SRTM < | 1000

+ Jbad_SRTM_ Slope

ol
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Expression

2. Click the Delete Clause button 1 a-

3. To add another clause, add a boolean operator, select another raster layer, and click the Add Clause button.

]bad SRTM
Jbad SRTM_Slope

Non-Map Rasters

e

+| JBAD River Distance | < 500

Adding Clause Weights to a query expression

Adding weights to a query expression lets you specify the relative importance of the parts of the query. For example, suppose you want
to find low elevation areas that are also relatively low slope. You can do this with a query on an elevation and a slope raster. However,
suppose it is more important that the areas have a low slope than that they be under 1000 meters elevation. You could add weights to
the query expression to favor areas with low slope.

To add clause weights to a query expression, you need an expression with at least two clauses.

Steps:
1. Use the steps above to build a query expression with at least two clauses.
Expression
a
+ Jbad_SRTM < 1000
and
+|  Jbad_SRTM Slope < 15

PO —

2. Click the Use Clause Weightings button.

Expression

A new column is added to the Query Expression Editor.

Expression

n
4| Jbad_SRTM_Slope
3. Type weight values for each clause.

Expression
i & ot

+ Jbad_SRTM < 1000 10

and

When the query is run with weights, if a given clause's constraint passes, it adds the weight associated with that constraint to
the output raster.

4. Click the Run button to run the query.
So, if we have Jbad_SRTM < 1000 with a weight of 10 and Jbad_SRTM_Slope < 15 with a weight of 20, the maximum
output raster value will be 30 (both constraints passed), and a minimum value of 0 (no constraints passed). In between,
areas that had Jbad_SRTM < 1000 (but not Jbad_SRTM_Slope < 15) would get a value of 10. Areas that had
Jbad_SRTM_Slope < 15 (but not Jbad_SRTM < 1000) would get a value of 20.
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Jbad_SRTM < 1000 | lﬂ—l
Value
and | 7 High:30
|
Jbad_SRTM_Slope B3 15 20 Low:0

Changing the order of clauses in a query expression

You can change the order of clauses in a query expression. This is particularly useful when you have several clauses and you decide to
group some of them together. You can move the ones that you want to group closer together before grouping them.

Steps:
1. Click the clause that you want to move.
Expression -
o o o a j
Jbad_SRTM S 1500

JBAD_Road_Distance <

and |
500 |

Jbad_SRTM_Slope

2. Click the Move Clause Up button.
Expression
. I

The clause is moved up.

Expression

o ool fiv}

+ Jbad_SRTM

1500 |

You can also move clauses down, using the same technique with the Move Clause Down button.

Swapping raster data sources

When you've defined a raster query expression, sometimes you may want to swap out the data used in part of the expression for a
different dataset. For example, you might have built a query to find areas that meet several criteria and are within some distance of
roads. You could reuse this query to find areas that meet the same criteria but are within some distance of streams.

Steps:

1. Click the clause that you want to swap the data source for.

Copyright © 1995-2014 Esri. All rights reserved. 17
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% Query Expression Edétor - New Query ™ =]
File  Actions

Sources Expression
o ot B

Raster Layers

JJBAD_Stream _Distance
Mew Query
JBAD_Road_Distance £

+ JTead_SRTM 2 1500

EIEE]
IEEIE]

4+ Jbad SRTM Slope -1 10

f
£
g
g

D
[&]

and

Raster Properties

NangMD_Sfrnm_Distln wqlew - £l

2. Click the layer in the Sources list that you want to use in the clause.

Sources

Raster Layers

| JBAD_Stream_Distance

Mew Query

JBAD_Road_Distance
Jbad_SRTM_Slope #
Jbad_SRTM

Non-Map Rasters

m

e add ...>

Raster Propegties

3. Click the Swap Data Sources button.

Expression
ot <+ =]

The data source for the clause is updated.

Expression -
% oo B "
* Jbad_SRTM ES 1500 +*
and {
2| Jbad SRTM Slope | = 10 ]
and
e e T
R e e

You can edit the constraint of the updated clause, if necessary.

Saving a query expression

You can save a query expression to use later, or to share with someone else.

Steps:
1. Click the File menu and click Save As

Recent Queries  »
Exit AlteFd

2. Type a Title for the query.
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Q save qurry oo les
Title: JBAD_El_Slope_Stream_guery

Author: Analyst 6485

Creation -

Date: 2/20/2013

Version: 121

Selects areas above 1500m and
under 10 degrees slope and less
than 500 meters from a stream.

Description:

Save . -y
Location: C:AJBAD_Queny\Query Editor\Saved E|
Store

Relative Yes @ No

Paths:

CK | Cancel |

It is important to add an Author and Description, in case somebody else uses the query and has questions for you.
3. Click the browse button to navigate to a location where you want to save the query.

4. Optionally, click Yes to Store Relative Paths.
It is important use relative paths if you plan to send a folder of data and queries to someone else.

5. Click OK.
The query is saved to the location you chose. You can use it later, or share it with others.

To open a previously saved query, click on the File menu and click Open, then browse to the location of the saved query.

The Query Editor supports several single-band raster data types. The data may be continuous or categorical. Supported types include:
* File based Raster/Mosaic datasets

» Geodatabase Raster/Mosaic Datasets
* ArcGIS Server Image Services

+ OGC WCS Coverages

* Query Editor Output Layers

The Query Editor can save queries that refer to source rasters various ways. Supported path types include:
* Full paths

* Relative paths
* UNC paths.

An example of a full path is: C:\GIS\Project1\MyGDB.gdb\UBAD_Road_Distance. To share queries saved with paths to data with the
full path option, everyone who uses the query must either do so on the same computer or have the data on their computer in exactly the
same folder structure.

If you are planning to use the queries on your own machine, and you don't plan to move or share them, using full paths may be the most
appropriate method.

It is appropriate to save your query with relative paths to your data when:
» Sharing queries across a network

» Sending queries to another user
* Moving queries and data to another location.

An example of a relative path is: \Project1\MyGDB.gdb\UBAD_Road_Distance. Relative paths in a query specify the location of the data
referenced by the query relative to the current location on disk of the saved query file. Relative paths enable the query and its

Copyright © 1995-2014 Esri. All rights reserved.



Getting Started with the ArcGIS Predictive Analysis Add-In

associated data to be moved to any disk drive without the query losing a reference to the data. As long as the same directory structure
is used at the new location, the query will still be able to find its data.

= Note: Relative paths cannot be created when the query is saved on a different drive from the data. For example,
if the query is saved at C:/QueryFolder/myQuery.xml, and the data is located at D:/DataFolder/myData,
then a relative path cannot be created.

An example of a UNC path is: \GISServer\GIS\Project1\ProjectGDB.gdb\JBAD_Road_Distance. Using UNC paths allows you to make
a query referencing data on a computer on your organization's network so the query can be shared with others without requiring that
they map the network computer as a disk drive on their local machine. Instead, the networked computer is referenced directly by name
in the path.

Copyright © 1995-2014 Esri. All rights reserved.
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Building Speed Models

The Speed Model Builder works like the Query Editor, but is designed specifically to create speed models with multiple input factors.
Speed models let you accurately model travel speed given different conditions. For example, you might have rules that combine slope
and on/off road rasters to model travel speed on high and low slopes, on and off road. You could enhance such a model by adding land
cover type modifiers for off-road speed.

Steps:
1. Click the Speed Model Builder button.

2. Add a Speed Equation. ‘
fodkel ==

Speed Equation Expression

3. Set the Speed and Units.
el [E=H E=EEx3

Speed Equation Expression
BB = T

Speed Equation | km/hr * |I

4. Add a raster by double-clicking it in the Sources box.

%) Speed Model Builder - SpeedModel *
File Actions Advanced

Sources

Raster Layers [~ E| E|

DistanceFromRoads
Jbad_SRTM_USGS_EROS | _ > =
Slope 3
Non-Map Rasters e | 4
and | | or

5. Add an operator and a constraint.

6. Optionally, click a boolean operator (and or or) to add another clause to the expression.

7. Optionally, add another raster from the Sources.

8. Optionally, repeat steps 2-7 to add additional Speed Equations for other conditions.
This speed model takes into account four combinations of slope and on/off road travel (with short distance to roads as a
proxy measure for "on road" travel).
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Speed Equation Expression
5 B B Bt C c
~  OnRead, Low Slope - High Speed B0 |k v
+ DistanceFromRoads | < | » | m
and
+ Slope | < | 15
~ On Road, High Slape- Moderate Speed 30 | km/hr ~
+ DistanceFromRoads | B | 2 | m
and
+ Slope | » | 15
~ Off Road, Low Slope - Low - Moderate Speed 20 | km/hr ~
+ DistanceFromRoads | H [ 20 | m
and
+ Slope | < | 15
~ Off Road, High Slope - Low Speed 5 [k~
+ DistanceFromRoads | z | 20 | m
and
* Slepe | > l 15
9. Click Create New to run the model and add the results to the map.
|

|
[E? Create/Update ] ’Q Create New ] |
If you update the parameters in the model you can click Create/Update to update the results.

Value

1 High: 80

Low:5

to travel from one or more locations to the rest of the Area of Interest.

¥ JBADSpeediodel
The new speed model is added to the map. You can use it as an input in the Time From tool to calculate how long it takes
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Creating Time From and Distance From Rasters

Using the Time From tool

The Time From tool lets you find how long it would take to travel from a set of known points, lines, or polygons to any other location in
the Area of Interest.

The tool lets you build surfaces that show the least accumulated travel time from each cell of the raster to the closest source location.
Time From surfaces can be used to show distances in terms of travel time. For objects with a constant velocity, this is much like the
distance from raster calculated by the Distance From tool. However, the Time From tool also allows you to use a speed model raster as
an input. Speed model rasters can account for the effects of multiple environmental factors on travel speed.

You can use the output of the Time From tool in the Route Finder tool, which lets you interactively click on the map and get the fastest
route to one of the input sources.

To use the Time From tool:

Steps:

1. Click Predictive Analysis and click Time From.

5

Predictive Analysis*| "4 =

"\ Distance From

"\ Time From 1

a Oetlnns... 3

2. Add the features from which you want to derive time from, set the Area of Interest (use the smallest AOI that will serve
your needs to reduce processing time), and specify the output raster name and location. If you manually added sources
using one of the Sources tools on the Predictive Analysis toolbar then they will appear in the Sources list.

3. Optionally, add one or more feature classes or rasters of obstacles, and choose whether to use a constant speed or a
Speed Model raster. If you manually added obstacles using one of the Obstacle tools on the Predictive Analysis toolbar,
they will appear in the Obstacles list.

For more information, see the Time From tool help.

4. Run the Time From tool.
This graphic shows travel time from four points using a constant speed.

o
e ©

o

This graphic shows travel time from the same four points using a Speed Model that modifies travel speed according to on/
off road and slope class.

a

Areas that are steeper (darker red, below), and areas off-road, take more time to get to from the input points due to lower
travel speeds.
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Using the Distance From tool

The Distance From tool lets you find how far a set of known points, lines, or polygons is from any other location in the Area of Interest.

You can build surfaces that show the shortest linear distance from a set of locations. The simplest case is finding linear distance from a
set of points or lines, such as ports or roads. You could create such a layer to help estimate the location of a ship with a known top
speed, which left a port a given number of hours ago. Distance from surfaces can also take into account obstacles, so for example,
islands or shoals would be accounted for in the distance calculation.

To use the Distance From tool:

Steps:
1. Click Predictive Analysis and click Distance From.

2. Add the features from which you want to derive distance from, set the Area of Interest (use the smallest AOI that will serve
your needs to reduce processing time), and specify the output raster name and location. If you manually added sources
using one of the Sources tools on the Predictive Analysis toolbar then they will appear in the Sources list.

3. Optionally, add one or more feature classes or rasters of obstacles. If you manually added obstacles using one of the
Obstacle tools on the Predictive Analysis toolbar, they will appear in the Obstacles list.

" Distance From =[5 |[sESa]
Source Features o
[ =
[ ¢ ronds '+

x
T
+
Area of Interest o
Same as layer Roads BR=
Top
Left 4091586.221800 Right
7835057, 306100 384800
135057. 306! Bottom 7849315.38480¢
4081152.356500

Obstace Features (potional)

Gl
[+
x
L
+
Output Raster (optional)
C:\GPAT\JBAD. gdb\DistanceFromR oads |E
[ ok |[ cemel |[Enronments...| [ showrep>>

For more information, see the Distance From tool help.

4. Optionally, click Advanced. Here you can specify a digital elevation model to use for calculating actual distance over a
surface, find interior distance from the edges of polygons, and set the spatial reference of the output.

5. Run the Distance From tool.
Here is a simple distance from roads raster.
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Managing Sources and Obstacles

Using Sources and Obstacles with Predictive Analysis Tools

Several of the Predictive Analysis tools accept sources and obstacles. You can add point, line, and polygons that either represent
sources or obstacles using tools on the Predictive Analysis toolbar.

To add Sources

Steps:
1. Click the dropdown arrow beside Create Source Points and click one of the tools to create points, lines, or polygons that

will be used as sources.

Predictive Analysis - || * f&l - % ~ rgé @ E ﬁ @ 4
lz‘ Create Source Points

4 Create Source Lines

[# Create Source Polygons

2. Add one or more sources (as point, line, or area geometries) to the map.

To add Obstacles

Steps:
1. Click the dropdown arrow beside Create Obstacle Polygons and click one of the tools to create points, lines, or polygons

that will be used as obstacles

Predictive Analysis v | “4 « |3 | X - |y @ T @ 4
Create Obstacle Polygens
 Create Obstacle Lines

"4 Create Obstacle Points

2. Add one or more obstacles (as point, line, or area geometries) to the map.

To clear Sources or Obstacles

Steps:
1. Click the dropdown arrow beside Clear Source and Obstacle Features and click one of the tools to clear Sources, clear

Obstacles, or clear both Source and Obstacle features.

= 5 - X
Predictive Analysis = | "4 = [3] 'Th ﬁ»a (? E' ﬁ QE‘

*®  Clear Source and Obstacle Features

x', Clear Source Features
)a Clear Obstacle Features
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Building a Query Based on Known Locations

Using the Q-Fit tool to build a query based on known locations

If you have a set of known locations where some target or event occurred, you can use the Q-Fit tool to compare them to environmental
and distance or time from layers and develop a query that fits the events you've seen. You can then run the query to see other likely

locations where these targets or events may occur.
The Q-Fit tool lets you fit a query to your observations of events.
Steps:

1. Click the Q-Fit button on the Predictive Analysis toolbar.

Set the input points layers (your observed events) and the factors layers to be used in the query fitting process, and click
Analyze. In this image the input points are SIGACTS events, and the factors are Distance from Roads, Elevation, and
Slope. You would use the data that makes sense for your particular analysis.

@ Q-Fit - New Analysis (=8| =R

Fil

A | Analysis Inputs
Input Points
SIGACTS

Factors

Ef=

[ SpeedModeiTimefrom
[ 1BADS peedModel

[ SimpleTimeFram
DistanceFromRoads
Jbad_SRTM_USGS_EROS
Slope

[ Analyze |

VQuery o

3. Look at the Analysis Details section. If you click an input raster you can see the distribution of values of that raster for all of
the sample locations.

Copyright © 1995-2014 Esri. All rights reserved.

27



Getting Started with the ArcGIS Predictive Analysis Add-In

) Q-Fit - New Analysis * =8 E-R ===
File

| Analysis Inputs

) Query Generation Inputs
Factor Analysis Details

DistancefromRoads Distancefromficads

4 Al -
[ Joad SRTM_USGS_EROS [l B e vee T
¥l Siope Al 2 Max Value 522.3:(8
Value Range 522.3;
2 Values 435
4 Clusters

Study Area Min.. O0m
Study Area Max.., 1189.C
Cluster Strategy... Mediu
Min Cluster Size. 44 o

0.000 1189913

Wiew Query

By default the Factor Analysis uses all of the data. You can change this to focus on the most important or most common
data values.

4. For each Factor (that is, each input raster to be used in the query), click the factor and then select the method to use for
filtering the data. The options are All, Clusters, Standard Deviation, Quartiles, or Manual selection.
Q) Q-Fit- New Analysis [E=5 E=R ===

File

) Analysis Inputs

~) Query Generation Inputs
Factor Analysis Details

DistanceFromAgads I

4 ANl -

Min Value Om
& siope Max Value 522.3i=
Walue Range 5223;
# Values 445
4 Clusters
Fumbeztio i

5.  When you've finished adjusting the input data values, click View Query.

0.000 ETET]
Min: Max 1653

iew Query

The Q-Fit tool builds a query to fit your selection and opens it in the Query Editor.
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DistanceFromRoads - Std. Dev.[First)

# | DistanceFromRoads 2 |-44.0316718787. m
B and

+* DistanceFromRoads £ B56364910500758 m

and
Jead_SRTM_USGS_EROS - Clusters(Medium)
Medium Cluster 1

- + lbad _SATM_USGS EROS = 558

and

+ Ubad_SRTM_USGS EROS = 582

+* Slope 2 L]
and
* Slope B 1.65278526137443
[EP Run
6. Click Run.

The new query result is added to the map. The green shows areas that match the query. You can adjust the query
parameters and re-run the query to see how different cutoff values for different factors influence your results.

You can also use the SPOT tool to examine different locations to see why they do or do not match your query.
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Investigating Query Output

Using the Source Pixel Output Table (SPOT) tool

The Source Pixel Output Table (SPOT) Tool allows you to investigate the output layers of the Query Editor at specific points on the
map. Each Query Layer is made up of one or more data sources and associated rules. When you select a layer from the Query Layer
dropdown list and click on one or more map locations, the SPOT window displays the query output value and the value of each data

source at that location as a column in the table. A blank or unknown value indicates that the point selected is outside the area of interest
(AOI) or valid area of the query.

‘Source Pixel Output Table
@¢xJEa -

=}
Query Layer: [JEAD_EI_Slope_Stleam_quely l‘l / ']
~
Location Label JBAD El Sl... d_Sl Jbad_SRT... IBAD Strea...
347231N 070.6369€ | Pass 56 | sserse | 6o

34.7172N 070 6735€ | ail 481 | 221688 | 132816

(0 out of 2 Selected)

In this example, two points have been added by clicking on the map.

The first point is in an area that meets all three criteria of the JBAD_EI_Slope_Stream query. The area is marked in green on the map,

and the location has the word "Pass" and a green highlight in the Query Layer column of the table. The other columns of the table give
the elevation at this point, the slope, and the distance to a stream.

The second point is in an area that does not meet all three criteria. The area is not green on the map ("Fail" or "0" values are
transparent for this layer, so you can see the stream distance layer below the query layer), and the location has the word "Fail" and a

red highlight in the Query Layer column of the table. The other columns of the table give the elevation at this point, the slope, and the
distance to a stream.

= Note: For non-weighted queries the SPOT tool will display "Fail" with a red background for locations that fail the
query, "Pass" with a green background for locations that pass the query, and blank for any areas that are
excluded due to missing data, obstacles, or because they are outside the AOI. For weighted queries the
SPOT tool will display the weighted value for each row in the table.

The SPOT tool adds a column for each of the input clauses in the query, and can display continuous and categorical raster values. The
table accumulates a row for each location that you click on the map.

ox

Qe x Cl& - B
Msko QueryLayes (St Aves @
Lecan Stable At (5 Distance Fromn All Wel. (5 Datance From Buit-up..  ASTGTM_siope (8 geocover X (3] ®r. ®

Puss founin 034501 u [Foress Frargroan _|842£75 o

P TRTVTT) I ) 260251 Seruk Sy (386703 0

asrnsuaw]  Fal [1s6 20278 [Foresn Eresgreen |75

BT 0MIW|  Puss  [0sams 03220 [Feress, Evurgroen [0

V] I ) 033300 [Ferers, Evergreen

PR TR I T 0790008 [Foress, Erergreen | 405570

AsaNws e Pess [esamn o317 [Feress, Evergreen [0

As3EN 05w Pass 0185013 et innat o

A Saon 105 100Fw] Fml[nsassn 21137 [Foress, Evwrgreen

Asmonsaxern|  Puss  [onmess ozns [Fecest Evergroen [1716m8

Asueni0s0mw|  Fal [esana 8% (Scrubinnit o

AsoNsosew|  Fal[zae0 4708 [Fermss Erwrgromn [0

AN s Sw|  Fass [nocsaes 0820402 [Feresn Evergreen [0

aswennEnw] Fal |19 20477 [Foress Evergreen [0

Open the SPOT tool and get values at sample locations

To use the SPOT tool, you need a map with a query layer on it.

Steps:
1. On the Predictive Analysis toolbar, click the SPOT tool.

2a)
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The Source Pixel Output Table window opens.

[=. Note: This tool is disabled if the map does not have a valid spatial
reference.

2. Click the Query Layer dropdown list and click the target query layer for the SPOT tool.

Source Pixel Output Table m]
Ee -~ ’}
Query Layer: |[JBAD,EI,SIopejtream,query - ]

\‘Locatlon Label JBAD_E| Slope 5. Jbad_SRTM  Jbad_SRTM_ Slepe JBAD Stream...
P —— i, —__

3. Click the Activate SPOT Tool button.
Source Pixel Qutput Table -

e e - 3

Query Layer: [J BAD_El Slope_Stream_query

3

LLocatlon . “Li% JBAD _E| i\o;

The Activate SPOT Tool button will have a square outline when the tool is activated. Click on this button to toggle between
the SPOT tool being activated and deactivated. The tool will become deactivated automatically if any other map tools (such
as the Pan or Zoom tools) are activated.

4. Click on the map at a location for which you want to know the query and input raster values.

o
Sopfice Pixel Output Table [mi
@< xJE® ~
Query Layer: [JBAD_EI_SIope_Stream_query - ]
Location Label JBAD_El Slope_5.. Jbad_SRTM  Jbad_SRTM_Slope JBAD_Streamn...
34.7215N 0?0‘6323E| Pass 1615 3.36595 276.586

(0 out of 1 Selected)

5. Optionally, click other locations on the map.
Press and hold the space bar to temporarily disable snapping while adding points to the map with the SPOT tool.

You can also drag and drop point layers into the table to add rows for those points. If any points are selected in the layer, only
selected points will be added.

Clicking on a column will sort the rows by that column in ascending order; click again to sort in descending order; click a third
time to return the table to the unsorted state. Press and hold the shift key and click on a column to sort by multiple columns.
Any points added to the table while it is sorted will be inserted in the sorted order.

Delete sample locations

To delete sample locations you need a map with a query layer and you need to have used the SPOT tool to get query values at some

locations.

Steps:

1. Click the sample location that you want to remove from the SPOT table.
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‘Source Pixel Output Table ox
@exd8e- E
Query Layer [1BAD_E| Slope_Stream_ query - (@)
Location Label JBAD_El Slope S... Jbad SRTM  Jbad_SRTM Slope JBAD Stream...
34.7225N 070.6356E| Pass 1650 4159644 134164
34.7200N 070.6676E Fail 2463 33.0057 569407
34.7278N 070.6435E Pass 1776 8.45587 169.706
34.7183N 070.6253E Pass 1549 597139 128473

X Fail 115 222011 462702
34,7050 070.5926E I Fail 1242 254282 3750
(1 out of 7 Selected)

2. Press the Delete key on your keyboard.

‘Source Pixel Output Table ox
Qe xOBa - B
Query Layer: [JBAD_FI_Siope_Stream_query - (@)
Location Lsbel  JBAD.El Slope.S.. Jbad SRTM Jbad SRTM Siope JBAD Stream..
21.7725N 070.6356E Pass 1650 42064 134164
34.7200N 070 6676E. Fail 263 33,0057 589,407
30.7278N 070.6439E Pass 1776 545587 169.706
34.7183N 070.6253€ Pass 154 59713 28473
S ETEN0T0.T017E Fail 1315 2201 %2102
32,7050 070 6026E. Fail 1942 sam 3750
1 out of 7 Selected)

The selected row is deleted.

You can also delete rows by right-clicking them and clicking Delete Rows. The table also supports shift and control clicking
to select multiple rows.

3. To delete all of the rows in the SPOT sample table, click the Clear All Results button.
‘Source Pixel Output Table ;
eldxlEe -

Query Layen [JBAD_El_Slope St

Location Label
34.7225N 070.6356E|
34.7200N 070.6676E

L

‘Source Pixel Output Table ox

R xoBe- B

Query Layen |JBAD_E|_Slope,_Stream_guery - (@)

Location Label JBAD_E| Slope S... Jbad_SRTM  Jbad_SRTM _Slope JBAD_ Stream...

{0 out of 0 Selected)

All of the rows are cleared.

Add labels to sample locations

To add labels to sample locations you need a map with a query layer and you need to have used the SPOT tool to get query values at
some locations.

Steps:

1. Click the Show Labels button.
'Source Pixel Output Table :

@ «[OE e - ;
Query Layer: |JBAD_EI_Slope_Strea
‘ Liccatiany JBAD_EI_SIDF

A column is added to the table for labels.

Copyright © 1995-2014 Esri. All rights reserved.



Getting Started with the ArcGIS Predictive Analysis Add-In

2. Click in the Label column for the sample location that you want to label.
Source Pixel Output Table
@exdB2 i

Query Layer: [Jm_ﬂ_ﬂﬂpe_sum_qnw

Location
34.7233N07C
34.7260N 07062951

34.7228N 070.6621E | Fail 28 | ,

3. Type a label for the location.

Label JBAD_El Slope St.. Jbad SRTM  Jbad

Fass 1667

»
Gx[JE®~ B
Query Layer: [JBAD_EI_SIope_StIeam_query - ] @]
Location Label JBAD_E| Slope St.. Jbad_SRTM  Jbad _SRTM_Slope  JBAD Stream_...
34.7233N 070,6372E|Good Pass 1667 6.13001 42,4264 -
34.7280N 070,6295EPoor Fail 1729 25,9962 540 |5
34.7228N 070.6621E|Very Poor Fail 2180 29,1465 108167
34.7195N 070,6283E | Better Pass 1580 5.34484 201,246 i
(L out of 5 Selected)

The location is labeled on the map.

Highlight a sample location

To highlight a sample location you need a map with a query layer and you need to have used the SPOT tool to get query values at
some locations.

Steps:
1. Click the Highlight Points button.

@] x [OEe -

2. Click the row for the sample location that you want to highlight.

<;>x & v

Query Layer: [JBAD_EI_SIope_Stlean#uely

Location Label /L JBAD_El Slope Str.. Jbad_SRTM J‘
34.7233N 070.6372E | Good Pass 1667
34.7260M 070.6295E| Poor I Fail 1729
34.7228M 070.6621E | Very Poor Fail

The sample location is highlighted on the map.

Zoom to a sample location

To zoom to a sample location you need a map with a query layer and you need to have used the SPOT tool to get query values at some
locations.
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Steps:
1. Click the row (or rows) that you want to zoom to.

2. Right-click the row and click Zoom To Selected Points.

Source Pixel Output Table -
- . L
@ex OB&®~ »
Query Layen: [JBAD_EI_SIope_Stream_query 1
r
Location JBAD_E| Slope_Stream...  Jbad_SRTM Jbad_SI%
0706
34.7228N 070662 Delete Rows Del
34.7195N 070 6284 Zoom To Selected Points Ctrl+Z -
34.6820N 070,631
Copy Ctrl+C
(1 out oﬁeled—p ’

The sample location is highlighted on the map.

Export sample locations to point features

To export sample locations to point features you need a map with a query layer and you need to have used the SPOT tool to get query
values at some locations.
Steps:

1. Click the Export to Layer button.
Source Pixel Output Table

Location'
34.7342N 070.6002E|
34.7305N 070.6470E|
34.7233N 070.6372E|

ol AN GRacL

If any rows are selected, only the selected rows will be exported to point features.

2. Navigate to a location (folder for shapefiles, or geodatabase for feature classes), specify a name, and save the output points.

Export Points to =

Loakin: | |3 MySamplePoints.qgdb - & @ || B %
Name Type

== | Suuthxpurtl | Save

SHESS RS (e Geodatabase feature dasses =] | conee

The sample locations are exported to point features.

View the query for locations

To view the query for sample locations you need a map with a query layer and you need to have used the SPOT tool to get query
values at some locations.

Steps:
1. Click the View Query button.
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Source Pixel Output Table 4
2 > -
@ & x O E v *

Query Layer: JBAD_EI_SIopE_;'

Y

liceatiny JEAD_E;
34.7342N 070.6002E :

Source Pixel Output Table
@ x P E “7

Query Layer: [J BAD_El_Slope_Strearm_query

Location JBAD El.. Jbad 5.. Jbad SR.. JBADS..
34.7342N 070.6002E Fail 2043 278469 282447
34.7305N 070,6470E Pass 1812 862586 30
34.7233N 070,6372E Pass 1667 613001 424264
34.7195N 070,6283E Pass 1580 534484 201.246
34.7068N 070.6738E Fail 2377 25,2056 1680

(0 out of & Selected)

Jbad_SRTM 2 1500
and
Jbad_SRTM_Slope = 10
and
JBAD Stream_Distance < 500

The query is displayed below the sample locations.

2. Click the View Query button again to hide the query.

Change the coordinates for locations

To change the coordinates for sample locations you need a map with a query layer and you need to have used the SPOT tool to get
query values at some locations.

Steps:

1. Click the Change Units button, point to Coordinates, and click the coordinates that you want to use.
Source Pixel Output Table O x

esx 0B ;]

Coordinates » |  Decimal Degree
Query Layer: |JBAD_EI_
Degree, Decimal Minute

Location JBAD_ELSl..  Jb3d_S. Degree Minute Secand

34.6979N 070.6680F Fail 35 . .

34.7010M 070 .6326F Pass 1b53 Latitude, Longitude

34.7056N 070,6624E Pass 22&& Longitude, Latitude

34.7069M 070 6738E Fail 2377 Military Grid Reference System |
34.7185N 070.6283E Pass 1580 Universal Transverse Mercator
(1 out of § Selected)

I 4

Source Pixel Output Table -

acxoEev ¢

Query Layer: [JBAD_El Slope_

Location Ji
425XD527711408126
425XD495283411040 | _f
425XD522437416486 )

LT

The coordinates for the sample locations are updated.

|-/ Note: Any column that contains unit information will also have the option to change units for that

particular column’s values by selecting the ‘Change Units’ button, and selecting the desired unit
type.
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Measuring Distance, Bearing, and Speed

The Distance/Speed tool allows you to digitize a path and see the distance, speed and bearing for the route and for its segments. You
can use the tool to determine the time it takes to travel between these points at a constant speed, or the speed it takes to travel
between these points in a constant time. To use the tool you sketch a path, and geodesic measures between waypoints along the path
are computed along with the initial bearing from the last selected point to the current mouse cursor position. The tool is intended to
assist in route selection and planning.

To use the tool:

Steps:
1. Click the Distance/Speed tool button.

x-.yd

2. The Distance/Speed window opens.

Distance/Speed O x
v
Source: 34.3907N 070.2926E
Destination:
Bearing: 0 deg.
Distance: 0 mi
Spesd: & 50 mphi
Time: 0 min
Total Distance: 0 mi
Avg. Speed: 0 mph
Total Time: 0 min
ID  Bearing Distance Speed Time

The inputs for Speed and Time are mutually exclusive. You can either enter a constant speed or a constant time. Entering
a speed locks the Speed field, enabling dynamic values to be reported in the Time field. Entering a time locks the Time
field and calculates the required speed for each sketched segment. By default, the speed field is locked and travel times
are dynamically computed as path segments are sketched.

3. Enter a speed or a time value.

4. Digitize a path on the map. Each time you add a point the tool adds a row to the Distance/Time table showing the ID,
Bearing, Distance, Speed, and Time for the segment.

You can change the units that the tool reports. To do so, click the dropdown button on the Distance/Time window, click the
type of unit to change, and click a new unit.

Copyright © 1995-2014 Esri. All rights reserved.

36



Getting Started with the ArcGIS Predictive Analysis Add-In

Distance/Speed O x
BlEE x &

Coordinates ¥ |« Decimal Degree
Source!

Distance 3 Degree, Decimal Minute
Destination:

Speed b Degree Minute Second
Bearing: . 5 i

Time 1 Latitude, Longitude
Distance: 0. Bearing Type Longitude, Latitude
Spesd: & 50 Military Grid Reference System
Time: 0.746442 Universal Transverse Mercator

5. Double-click to finish a route. Once a route sketch has been completed, you can examine data in the table. You can export

the data by clicking the Export Route button at the top of the Distance/Speed window.
Export Distance Speed Route

Output Path to Dataset (required):
C:\IBAD_Query\DST_Route_Export.shp @

Add Timestamp Values

This option allows you to perform Time
Analysis with the exported layer. Specify the
start time and the remaining times will be
calculated based on your route.

Start Time: 02/01/2014 13:48:10 B~

If you set a Start Time, the route will be time enabled, which will allow you to play it back in the Time Analysis window.
Table Of Contents 1 Xs
B Layer|

= DST_Route_Export

= [ SIGACTS
*

=] Roads
P e e
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Finding the Shortest Path

Using the Route Finder tool

The Route Finder tool allows you to click on the map at one or more locations and returns the shortest path to the nearest of one or
more source points. The shortest path can take a Speed Model into account. The resulting paths can be exported to time enabled
feature classes, so they can be displayed using the Time Analysis Window.

You need a distance from or a time from layer on your map in order to use the Route Finder. To use the Route Finder:

Steps:
1. Click the Route Finder button on the Predictive Analysis toolbar.

* X
aQE]

2. On the Route Finder window, choose a Proximity Layer. These can be created using the Distance From or the Time From

tools.
Route Finder 0O x
. E
Proximity Layer: [SourcePoint201402071215103773 TimeFrom._| - [@
D Start End Time (hr) Status

The Activate Route Finder button should be selected. If it is not, click it.

Route Finder

The route will follow the shortest distance or shortest time to the source (or sources) used when you created the proximity
layer.

4. Optionally, click multiple locations to create multiple routes.
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Each route will have a row in the table on the Route Finder window.

EEEmE o x
| x 5
Broximity Layer: [ SourcePoint201402071215102773 TimeFrom -]
D Start End Time (hr) Status
1 |344030N 070.44: | 34.4410N 07041 0.095199 Successful
2 [344577N070.43; 34.4410N 07041 0.091486 Successful
3 [344597N070.3%¢ 34.4410N 07041 0058479 Successful
4 [34.4298N 070.40: | 34.4410N 070 411 0.031707 Successful

5. Optionally, click the Export to Layer button.

%

6. Set the output location and feature class name.
To enable time on the output routes, set a Start Time.

Qutput Path to Dataset {required):
C:\IBAD_Query'RouteFinder_Export.shp

Add Timestamp Values

This option allows youto perform Time
Analysis with the exported layer. Specify the
start time and the remaining times will be
calculated based on your route.

Start Time: 01/28/2014 12:29:53 B~
Epor

Enabling time on the route features will let you play them back in the Time Analysis window. You can use this playback to
look at when vehicles travelling along a given route would reach a given position, or if and when vehicles travelling along
routes that merge would be likely to meet.

RouteFinder_Export
RoutelD

Copyright © 1995-2014 Esri. All rights reserved.
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Working with the Time Analysis Window

Adding Features and Graphs to the Time Analysis window

The Time Analysis window lets you manage, filter, graph, and play time-enabled data to visualize predictions, tracks, events, and other
values that change over time. For example, you might export some paths to time-enabled features and then visualize the changing
predicted positions for different times. Any geographic feature layer with a date/time field can be graphed, including layers from
Shapefiles, File Geodatabases, SDE databases, and Mosaic datasets.

To display features and graphs in the Time Analysis window:

Steps:

1. Click the Show/Hide Time Analysis window button.

2. Click the Time Graph Manager button.
Time Analysis

3. Click the New Time Graph button.

4. Set the Layer and Start Time Field, and choose how to calculate values, then click OK.

Time Graph Manager =
FELTEY
El m Time Graph 1 Display 3
m Title: Graph Item 1 E =
=
o
Data Source ﬁ
- a
Layer: I Incidents - I
Graph X-Axis
Start Time Field: | datetimestart -
Graph Y-Axis
Calculate Values By: lFealurE Count - ]I

5. On the Time Analysis Window, set the Step Unit, Step Delay, and Bin Size to values appropriate for your data. Note the
Advanced button on the right side of the window. This expands the window to let you set a time offset, which you might use
on a second time graph to compare events from two different periods. It also lets you use an End time Field to display data
with a duration from the Start Time Field until the End Time Field, instead of just events that occurred at the moment of the
Start Time Field.

ﬁ; ﬂ lStep Unit: 3day '] IStep Delay: ﬂ.DSSECVI [B\n Size: Gday '] :_!

|14:19:07 GMT Wed, 09 Oct 2013
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Time Analysis o x
HQOODO® « B & stepunit 3day -] [Step Delay: 0.05sec+] [Bin Size: 6day =) =]

|o2:12:58 GMT Thu, 13 Dec 2012) »| [14:18:07 GMT Wed. 03 Ot 2013 v
v :

A

" Time Graph 1 x | =
[Months) 2(

Jan 2013 Mar 2013 May 2013 Jul 2013 Aug 2013 fl
05:18:07 GMT Sat, 15 Dec 2012 1 | | | 14:19:07 GMT Wed, 05 Oct 2013

1
IV ind

uaba] l

a

The map shows all of the features, because the visible time extent defaults to the full time extent of the data.

6. On the Time Analysis Window, click and drag the blue bars on either side of the Overview window to narrow the display to a
specific period.
Time Analysis

HFOO0ODOQ

|02:12:58 GMT Thu, 13 Dec 2012| »|

i

AU

7. On the Time Analysis Window, click the play button.
Time Analysis |

BOODED -

The map shows a subset of the features that changes as the visible time extent changes.

The histogram of features in the Time Graph updates as well.
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You can add multiple time graphs and display multiple sets of time enabled features simultaneously in the Time Analysis
Window.

et o=

EQODOD = = By St o] s Oy 0100 Biiiar 2ame] 51

[ amomn e e

.- i.l-_._

Interactive Selections in the Time Analysis window

You can interactively select features on the map by clicking on time graphs, and you can see selections you've made on the map on the
time graphs.

To select features from a time graph:

Steps:
1. Click on one of the bars of a time graph.
Time Analysis o %
HOO DO Q|+ o B T |StepUnit 3day v [Step Delay: 0.05 sec+] -
02:12:56 GMT Thu, 13DEcZOL2J_| |14:15:07 GMT Wed, 05 Oct 2013| v_

. " Time Graph 1 x |

i Mar 2013 May 2013 Jul Au(Months)
% 04:34:47 GMT Wed, 20 Feb 2013 | | 0625 50 GMT Sun. 13 Aug 2013
] o 150 T

2 = g

2. Click and drag a selection on the map (or select features using another selection method).
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The bars corresponding to the selected features are shown with a hashed pattern, to indicate that they are partially selected
(if not all of the features corresponding to the bar are selected) on the graph.

Time Analysis o x
M = o - . -
FQOO DO « B & Sepunt 3day »| [Step Delay: 0.05sec~] B
02:12:56 GMT Thu, 13 Dec 2012) »| |14:19:07 GMT Wed, 09 Oct 2013 =|
3]

_',’.TII'BGII"I]K] -

Mar 2013 May 2013 Jul 2013 Aug 2013 {Months)
23:55:07 GMT Sat, 19 J=n 2013 | | 21:36:51 GMT Tue, 17 Sep 2012

puaba

Adding Control lines to graphs

You can interactively add control lines to indicate specific dates or counts on the time graphs.

To add control lines to a time graph:

Steps:
1. Click on the X axis of the time graph to add a date control line for a specific date/time.
~ TimeGraph 1 x | -~
' Mar 2013 May 2013 Jul 2013 Aug 201 (Months)
% 23:55:07 GMT Sat, 18 Jan 2013 | | 21:36:51 GMT Tue, 17 Sep 2013
g g8
> b |
2 ~
g R
gl 3
=4 =2
&| =
Eil &
g “
| g
o
g
M n: LI |
0 |

The control line is added to the graph. Date control lines let you mark specific places in your data. You can see them as you
play back data using the Time Analysis window.

2. Click on the Y axis of the time graph to add a value control line.
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 Time Graph 1 x | =

Mar 2013 May 2013 Jul 2013 {Months)

= Auq 2013

.ﬁ 23:55:07 GMT Sst, 19 Jen 2013 | | 21:36:51 GMT Tue, 17 Sep 2012
3

a

The control line is added to the graph. Value control lines let you mark specific values in your data, which can be useful for
quickly identifying when the graphed quantity is above or below some value.

Getting more information about graphed values

You can interactively get more information about the individual bars on the time graphs.

To get more information about a bar a time graph:

Steps:

1. Hover the cursor above the bar on the time graph.
~ TmeGraph1 x | =

Mar 2013 May 2013 Jul 2013 Aug 2013 {Months)
.07 GMT Sat, 18 Jan 2013 | | 21:36:31 GMT Tue, 17 Sep 2013

#n Time: 02:12:56 GMT Sun, 31 Mar 2013
Max Time :56 GMT Sat, 06 Apr 2013
Data Sour ncidents.

Calculation: By Feature

Statistical Method: COUNT

Graphed Value: 115

Feature Count: 115

02:12:56 GMT Sun, 31 Mar 2013

g i BB BiEBdlidREBngld

A popup shows the Min Time, Max Time, Data Source, Calculation, Statistical Method, Graphed Value, and Feature Count.
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Conclusion to the ArcGIS Predictive Analysis Add-In documentation

In reading the documentation for this template you have learned about the basic features of the ArcGIS Predictive Analysis Add-In. You
have seen how to create simple and complex queries and speed models, how to derive new queries from historic data, how to view
query values at sample locations, how to import and export queries and query data, and how to save and share queries. You have also
learned how to create distance-from and time-from rasters, find fastest routes, and play time-enabled paths.
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