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Acronyms and Abbreviations

COGO coordinate geometry

GIS geographic information system

GPS global positioning system

NAIP National Agriculture Imagery Program
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RTK real-time kinematic system

SE southeast
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1. Introduction and Background
1.1. About this Manual

This manual was created to provide technical advice and direction on the use of
the Linear Referencing tools available in ArcMap. Engineers and scientist with a
working knowledge of the ArcMap software who need to apply stationing to
linear features will find this manual a helpful reference.

1.2. Linear Referencing Tools

Linear Referencing (formally Dynamic Segmentation) is an incredibly powerful
set of geographic information system (GIS) based tools you can use to generate a
number of useful and dynamic spatial products. These guidelines explain how to
create linear routes, associated stationing, and sub-reach data that is commonly
used when building water conveyance databases.

1.3. Stationing

Stationing is a way to identify a specific location along a pipeline alignment,
route, road, pipeline or other linear feature, typically in feet (U.S.) or in meters
(metric). Although stationing does measure length, the primary use of stationing
IS not necessarily for measurement.

Stations in the U.S. are generally of the XXX+YY.ZZ' format, where XXX is the
number of full 100-foot increments (or chains), Y'Y is the number of partial chains
(or individual feet), and ZZ is the partial foot decimal measurement. Thus, a
Station of 1234+56.78 corresponds to 1,234 full 100’ chains, or 123,400 feet plus
56.78 feet for a total measurement of 123,456.78 feet from the starting point.

If necessary, changes in length due to various reasons can be accounted for by
using Station Equations. These equations modify the stationing at a single point to
restore the proper stationing and align features.

1.4. Software Notes

This manual was built around ArcMap Version 10.6.1 but many of the noted
techniques and processes will be applicable in later versions of ArcMap as well as
ArcPro. The intent is to update this manual to versions of the software when
necessary.
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2. Create an Alignment

The ArcMap suite of linear referencing provides a means to incorporate measures
(in terms of stationing, length) internally within a line feature called a “route”. A
route can be used to reflect the stationing standard most often used by civil
engineers to depict spatial locations based on length within a linear feature such
as a road, canal or pipe alignment. Generally, a linear feature is developed within
the GIS either as a new line feature using topography and ground features for
reference or drafted from existing drawings. At this point, either measures from
existing stationing or newly defined stationing are calibrated into the line feature
creating a route.

A route can be used to:

1. Interpolate and identify measures along the route.

2. Create a point or line features (known as an event theme) from tabular
data depicting a feature by a station value (point) or a station from and too
values (line).

3. Develop path of least resistance models.

4. Interpolate measures between known values. This has been used to
interpolate between known elevations from river and canal cross sections.

2.1. Gather Alignment Data

You can create the required feature in GIS, within the horizontal accuracy
constraints of your baseline GIS data source (orthoimagery, topographic map,
etc.) with either one or a combination of these data sources:

e Use survey coordinates to link vertices
e Convert existing a CAD file into GIS format
e Use as-built drawings as a template via coordinate geometry (COGO)

e Use orthophotos as background for visual reference

The accuracy of your alignment depends on the methods used to gather the
original information. Document the methods used and the level of accuracy for
each method. For example:
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A global positioning system (GPS) survey conducted by a handheld unit
will provide less accurate results than a real-time kinematic system (RTK).

Orthophotography using 1-meter resolution National Agriculture Imagery
Program (NAIP) data data is less accurate than a 6-inch resolution
orthoimagery generated through photogrammetry using higher accuracy

surveyed ground control points.

If you use a combination of data sources gathered by different methods, the least
horizontally accurate data would define the level of horizontal accuracy of the
data set.

Note, it is important to use a local State Plane coordinate system with unit of
measurement common to stationing standard required (feet or meters) as you
generate data for the alignment. This will establish a unit of measurement that is
that is a measurement of length and thus avoid the confusion introduced in using a
unit of measurement such decimal degrees or even worse degrees, minutes and
seconds.

2.2. Draft the Alignment

In this step, you draft alignment in direction of increasing stationing and add
Route relate field. It is good practice to draft an alignment to be stationed in the
direction of the increasing stationing.

1.

Select a line.

Activate the Edit Vertices toolbar by right-clicking on
your mouse after you have selected the line. This makes
the Edit Vertices toolbar visible and active.

Determine the direction of an existing line feature by
selecting the Edit Vertices option while in the Edit Mode.
The direction is indicated by green (start of the line) or
red boxes (end of the line) (Figure 2.).

Use the Flip function within the Edit Vertices tool bar to
change the direction of the alignment if necessary. Note,
the alignment needs to be a single line element to be used
in Linear Referencing.

F

pe b= | LTI

|

A

Route Measure Editing »

Inzert Vertex

Change Segment »
Flip

Trim To Length...

Part »

Delete Sketch  Ctrl+Delete
Finish Sketch F2
Finish Part

Sketch Properties

Figure 1. Menu showing flip
function.
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Figure 2. The direction of an existing line with start and end boxes.
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2.3. Add a Route Field

Add Route field to the new alignment and populate the route field with a unique
route identifier (either text or numeric). This will be used as a relate to other

features throughout the linear referencing processes.

2.4. Check for Data Set Accuracy

Check the spatial and measured accuracy of the drafted dataset.

1. Visually inspect the alignment using an orthophoto background to see if
noted features or land disturbances correlate with the drafted alignment.
Note, if the drafting method used is more accurate than orthophotography
these representative data most likely will not line up with the orthophoto

background.

2. Determine if the GIS calculated alignment length matches up to the
stationing documented alignment length defined start and stop of
stationing. For example, 12,500 feet to 15,500 feet is a difference of 3,000
feet, and this should be used as the distance measured with the GIS

Measure tool between these two stations:

a. As Built stationing = 125+00 to 155+00 feet.
b. GIS measured length of alignment = 3,000 feet.

3. Create a Route

A route is a linear feature that contains some form of
internalized measure, usually length or distance.
Sometimes other measures are used. For example,
surface topography could also be interpolated bridging
gaps between two known points of elevation. This
section explains how to create a route using length in
feet as the internal measure.

3.1. Create an Initial Route

1. Open the Linear Referencing Tools under the
Arc Toolbar and select the Create Routes
function. (Figure 3)

ArcToolbox O x

m @ Cartegraphy Tools

! = @ Multidimension Tools

[ ArcToolbox
@ B 30 Analyst Tools
= @ Analysis Tools

= @ Conversion Tools

3] @ Data Interoperability Tools

@ @ Data Management Tools

[E) @ Data Reviewer Tools

= & Editing Tools

= @ Geocoding Tools

2] @ Geostatistical Analyst Tools

=] @ Linear Referencing Tools
"—-\\ Calibrate Routes
#, Create Routes
"-\\ Dissolve Route Events
"\\ Locate Features Along Route
"-\\ Make Route Event Layer
“-Q Overlay Route Events
#., Transform Route Events

Create routes

(] @ MNetwork Analyst Tools
= @ Parcel Fabric Tools

Figure 3. Linear Referencing
Toolbar.

2. Enter information to the required data fields to internalize measured length

into a line feature (Figure 4).
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<
y

% Input Line Features

% Route Identifier Field

i % Output Route Feature Class

Measure Source

[ LEneTH

UPPER_LEFT
Measure Factor {optional)

From-Measure Field (optional)

To-Measure Field (optional)

Coordinate Priority (optional)

Measure Offset (optional)

Build index (optional)

Figure 4. Create Route function form.

lgnore spatial gaps (optional)

oK Cancel Environments...

<< Hide Help

Form fields are:

Input Line Features = Newly created alignment.

Route Identifier Field = Select the route field recently added to
the alignment feature from pulldown on right.

Output Route Feature Class = Define a name and location for
the new route feature.

Measure Source = Selecting LENGTH will establish lengths
along the line feature as the internal measure ranging from 0 at the
start of the feature to the overall length of the line at the end of the
feature.

Coordinate Priority = Positional location of the start of the line.
Although this is an optional entry, in this application it is

important to create priorities.

Build Index — Leave checked on as the default.
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3. Clicking OK will create a route feature with internalized measures based
on the actual route length throughout the route.

3.2. Verify the Route Locations
Check the new Route with the Identify Route Locations command to verify that

route has internalized measures and that these measures increase in the proper
direction (Figure 5).

Toolbars Commands  QOptions

Show commands containing:

Categories: Commands:
Image Classification ~ | | ¥ Add Route Events...
Image Server
IMSSubLayer "3 Convert Hatches to Graphic...
Ink i :
Insert v17 Display Route Events...
Label [7] . .
TRt | 19 |dentify Route Locations
Layer E Route Events GeoProcessing...
Linear Referencing Tools
Map Inguiry
Map Mavigation
Map Service Publishing o
e e S
Description
Keyboard... = ®Jadd From File... Close

Figure 5. Identify Route Locations in the Linear Referencing commands tab.

=

Add the Identify Route Locations command button to the ArcGIS session

N

Drag and drop the button within an activated tool bar.

3. Add the Convert Hatches to Graphics command button to the Arc session
by selecting this command from the Customize pull down menu within
Commands tab, this will be used later in building stationing points.

4. Use the newly established Identify Route Locations command button to
check measures along the route for logical consistency. Activate the
button and click along the route. Measures should increase from the
beginning through the end of the route. The minimum measure should be
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0 and the maximum measure should be the entire measured length of the
route (Figure 6).

Note, the Identify Route Locations command button tends to be rather

touchy, sometimes it will only work when the route being measured is the
first feature in the Table of Contents.

Identify Route Location Results

g Layers | <All route layers>

- WB44 Un-Calibrated Route |Location: (1820864.823363, 512553.703416)
LE

Description Value
Measure: 3846.925
Minimurm Me...  0.000
Maximum Me... 23945069
Measure Values:  Strictly Increa...
Parts: 1

Unknown Mea... False

@ ManholelZ1Station}l 23+55

Identify Route Location Results

Layers E(.NImLﬁeIayers) VI

[} WB44 Un-Calibrated Route |Location: (1826525.558657, 455614 875756)
1

Description Value
Measure: 17969.720
Minirnum Me...  0.000
Maxirmum Me... 23843068
Measure Values:  Strictly Increa...
Parts: 1

Unknown Mea... False

% ZIndentify;Route|Locations yCommand Button

Lo -2 - .00
Figure 6.ldentify route locations.

3.3. Calibrate the Route

Calibrate the route to recalculate measures along a route alignment to match
actual stationing. Not all alignment stationing starts at 0 and or are evenly
measured throughout a route. Uneven measurements or non-zero starting points
can be caused by a Station Equation or inaccurate original stationing. Stationing
errors in alignments are common and can be evenly distributed throughout the
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alignment by using more than one identifiable calibration point features and
associated numeric stationing along a route feature to calibrate the route.
Station Equations can be built into the route using calibration points oriented
extremely close to each other, for example 0.01 feet.

Calibration feature points can be one or a combination of:

e Start and/or stop of the alignment
e Physical features that are located by X and Y Coordinates

e Physical features that can be located on orthophotograph

Note, all of these calibration feature points have a level of error associated with
them that will dictate the horizontal accuracy of the alignment.

1. Create a point data set representing the identified physical features
with known stationing locations:

a. Add a Route field and unique route identifier identical to the Route
identifier found in the original alignment route feature. This is
used by the Calibrate Route function as a relate between the route
and calibration point features.

b. Add a numeric field Station to populate with the station measure to
calibrate newly created route feature. Again note, the numeric
representation for station 250+00 would be 2500.

c. Add all relevant calibration points populating the Route and
Station fields with each point’s unique route identifier and
associated station value. For example, a station value of 250+00
should be entered as 2500.

2. Complete the Calibrate Route function form to establish desired route
stationing (Figure 7).

3. Input information for the Calibrate Route function form:
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#,
)

% Input Route Features

| % Route Identifier Field

% Input Point Features

“ Point Identifier Field

¥ Measure Field

% Output Route Feature Class

DISTANCE
Search Radius {optional)

Measure Calculation Method {optional)

0 Feet
Interpolate between calibration points {optional)
Extrapolate before calibration points (optional)
Extrapolate after calibration points (optional)
lgnore spatial gaps {optional)
Include all features in the output feature class (optional)
K Cancel Environments...

Figure 7. Calibrate Route function form.

10

Input Route Features = Newly created route.

Route Identifier Field = Select the Route field associated with the
route alignment feature from the pulldown menu (click on the right
downward arrow).

Input Point Features = Select the newly created calibration point
feature from the pulldown (click on the right downward arrow).

Point Identifier Field = Select the Route field associated with the
route alignment feature from pulldown on right. This field
establishes the relate between the point data and the route data sets.

Measure Field = Select the field (Station) containing the numeric
station values from pulldown on right. This field is used to
determine the measures to use in the calibration process.

Output Route Feature Class = Define a name and location for
the new calibrated route feature.

<< Hide Help
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e Measure Calculation Method = Use the default of Distance.

e Search Radius = Enter a minimum distance between the route and
the calibration points to establish a spatial relate.

o Select the optional check boxes as appropriate.

4. Click OK to create a route feature with internalized measures based
on the calibration points and the station values associated with them.

5. Check the newly calibrated route with Identify Route Locations
command button to verify that route has internalized measures used in
the previous Calibrate Routes function. You could also further verify
the alignment by using a known station location left out of the
calibration process to confirm a successful calibration and potential
level accuracy. Note, the Minimum and Maximum measures have
changed from the original route (Figure 8).

Identify Route Location Results

8 Layers <Al oute layers>

[=}-WB44 Calibrated Route |Location: (1820838.737025, 512631.962430)
1

Description Value
Measure: 3825.238
Minimum Me... 55.000
Maximum Me... 24000.000
Measure Values: Strictly Increa.
Parts: 1

Unknown Mea... False

Identify Route Location Results

Layers | <Al route layers>

- WB44 Calibrated Route |Location: (1826577.731373, 493484 448106)
LA

Description Value
Measure: 18162202
Minimum Me... 53000
Maximum Me... 24000.000
Measure Values: ~ Strictly Increa...
Parts: i

Unknown Mes... False

Figure 8. Newly calibrated route.

11
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Figure 9 shows a calibration example for a final alignment. Accurate GPS points
and their associated stationing were provided by a contractor for two known
features the beginning of the alignment at station 00+55 (55”) and a manhole
cover at station 123+50 (12,350°) respectively. The northwest (NW) to southeast
(SE) alignment was created by connecting the GPS points provided by the
contractor and extending beyond the calculated points to the bend defined on the
plan and profile. Once the Route was calibrated, the 35.63 degree bend was
generated at Station 211+82.3 (identified on the plan and profile) and extended
east to the completed alignment length of 23,945 feet (also identified in the plan
and profile).

® Pure GPS Points
—==m \\WB44 Alignment \ Route

Figure 9. Example of generated and calibrated alignment.

12
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4. Generate Station Index Points

Station index points represent stations along route. Generating station index
points is a multistep conversion process to creates hatches within the route
properties, convert to graphics, and then convert to point features representing

station indices.

4.1. Create the Hatches

1. Open the layer properties of the calibrated route by 2X clicking on feature
within the table of contents.

2. Open the Hatches tab and check the Hatch features in this layer box.
Hatches are temporary graphic features that can be located along a route at
use- specified intervals (Figure 10).

General Source

Hatches

Hatch features in this layer

=-[“]Hatch Class
‘- Hatch Def(1)

Add Class...
Remove Class

Remove All

Hatch Interval
Specify the hatch interval in route measure units

(®) Hatch interval: 1000

() Hatch interval using this field: Route

Hatch Definitions Pre-defined Hatch Style
Add Hatch Definition = Hatch Styles. .
Cther Options
Hatch Placement... Scale Range ... SQL Query...

oK

Figure 10. Hatch features tab.

Selection Diisplay Symbology Fields Definition Query Labels Routes
Joing & Relates Time HTML Popup
(=] E g Import. ..
* * *

Cancel Apply

3. Check the Hatch Interval button and add a numeric value to the box on the
right. This value should be equal to the desired station index distance and
use a consistent unit of measurement (most commonly feet).

4. Click on and highlight the Hatch Def in box below the Hatch Interval
button in the same form to activate the hatch definition widow (Figure 11).

13
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General Source Selection Display Symbaology Fields Definition Queny Labels Routes
Hatches Joins & Relates Time HTML Popup
Hatch features in this layer
=[] Hatch Class (] = ~ Import...
----- Hatch Def(1)
Flace these hatches every hatch intervals
Hatch
() Line (®) Marker -
Lateraloffset [0 | feet Hatch Orientation...
Add Class... e
Label these hatches
— AaBbCcZz Symbl... Label Settings...
QK Cancel Apply

Figure 11. Hatch Definition form.

5. Add numeric value in the Place these hatches every ..... hatch intervals
box to define number of hatch intervals to be displayed. If your hatch
interval is 1,000, then a value of 1 would place a hatch every 1,000 units
of measurement, a value of 2 would place a hatch every 2,000 units of
measurement and so on.

6. The options available within the Hatch box facilitate the symbology and
offset and orientation of hatches. As the ultimate goal of this process is to
create point features, it would be best to use a small black point Marker
symbol and to use 0 for the Lateral offset use the default for a Hatch
Orientation.

7. Select the Label these hatches box within the Labels options box. The text

generated by this option will become the numeric station value in the final
point file being created.
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8. Click ok to add the hatches to the calibrated route with text indicating
stationing value (Figure 12).

i
F.
]

| | ]

Figure 12. Examplof haths ith text.
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4.2. Convert Hatches to Graphics

Converting hatches to graphics allows editing of individual

1. Use the newly added Convert Hatches to Graphics e

O Create graphics for:

Button * to open a form to convert created hatches ®
. . . (®) Features displayed in the cument extent.
into graphics (Figure 13). O Features curenty selected

Check each class of hatches to be converted
As long as all hatches are displayed in your layout i

window the defaults should work fine. By selecting
OK the hatches should become graphics.

After the hatches have been converted to graphics:

2. Use the X-Tools Graphics to Shapes in the Feature e e b s
Conversions to convert newly generated graphics into P s et s e ot
a point feature. Define the locations for the feature and | Amotatntarget:
spatial reference. Click OK to create a point feature [t s

. QK Cancel
(Figure 14).
Figure 13. Convert Hatches to
Graphics form.
&< Graphics to Shapes - XTools Pro
Graphics to Shapes Input graphics layers

+ | Name Selected graphics
Input graphics layers
<Default> 0/48 point(s) selacted

Graphics type

Output feature class Graphics type
Spatial reference E Point i
Options Falyline

Polygon

Output feature class
Provide output data location Catalog Document locations Home GDB  History Favorites

C:\Users\PWright\Documents\ArcGIS\Default gdb\Default_Paint X Wi

Spatial reference
@ 3 Select spatial reference Map Map layers Catalog

“ NAD_1983_2011_StatePlane_Washington_South_FIPS_4602_Ft_US X @
-

Figure 14. Feature conversions form.

3. Clean up the layout display by using the Select Elements tool K and the

delete key to select and delete all unneeded graphics. Figure 15 shows a
finished example of the route with station index points.
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L. b

Figure 15. Example of the route with station index points.

4.3. Convert to Point Features
Point features will be displayed as multiple side-by-side points, with one point
intersecting the alignment (a good representation of the station index) and one
point off the alignment (a text centroid that needs to be deleted).

1. Within Editor, select and delete all text centroids. You can do this either

within the feature table or within the graphic layout (Figure 16 and Figure
17).
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Station_index Peper

mai e

Figure 16. Delete text centroids within the feature table.

= (0 out of 24 Sclecked)
Station_index_Paper |

: B |
Figure 17. Delete text centroids within the graphic layout.
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2. After editing, the TEXT string field will contain values representing the
station index. At this point, you can calculate the TEXT string over to a
numeric field, saving the GIS equivalent of the station value. Now you can
convert the TEXT field into stationing nomenclature by dividing the field
by 100 and then adding +00 (Figure 18 through Figure 20).

Station_Index_Paper

e
FID | shape *| ORIG_OID [ TEXT | Station
Eield Calculator 0 [Point 124000 24000
1[Point 323000 23000
S—— 2|Point 5|22000 22000
| @8 saipt OPython 3 |Point 7|21000 21000
4 |Point 3[20000 20000
Fields: Type: Functions: 5 | Point 11]18000 19000
= & |Foint 13[18000 18000
FID Abs ()
e ® Number atn () 7 |Point 15[17000 17000
s | om?;e - Ostring Cos() | Point 1716000 16000
= E*P( ) 3| Point 13[15000 15000
2 Opate Ir':;% ; 10/ Point 2112000 14000
Station Log () 11| Point 23[13000 13000
sin () 12 [Point 25[12000 12000
Sar () 13| Point 27[11000 11000
i Tan () 14| Point 2910000 10000
B 15 |Point 31[3000 5000
ot - 18 |Point 33[8000 3000
i Show Codeblock ] i
: EEEEEE ([H—km- B T
= oin
[TEXT] /100 1 [Point 38[5000 5000
20 Point 214000 4000
21 Point 23[3000 3000
22 | Point 252000 2000
23| Point &7[1000 1000
1T 0r om E 7 (0 out of 24 Selected)
Station_Index_Paper
About caloulating fields Clear ‘ | load.. ‘ ‘ i | =
e e B B
Ok ] Cancel B | .g
L SR - O 1

Figure 18. TEXTstrig field cniing values fepresenting the station index.
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| = O x
@'.%‘.%ﬁ i +__:i x

_
FID | Shape *| ORIG_OID [ TEXT | Station |
3 0 [Foint 1[240 24000
Field Calculator * Troint 3730 23000
2|Point 5(220 22000
Parser P
3 |Point 7210 21000
® V8 Script OPython 4|Point 9(200 20000
Fields: Type: Functions: 2 Puint 190 {19000
- 6| Point 13180 18000
FID (®) Number :‘;f((}} 7 [Paint 15170 17000
Shape ) Cos () |Point 17180 16000
ORIG_OID Ostring B () 9|Point 19[150 15000
TEXT Obate Fixc { ) 10| Point 21(140 12000
Station {”t((}} 11| Poit 23130 13000
5?:?( ; 12 |Point 25 (120 12000
s () 13 |Point 27(110 11000
i Tan () 14 |Foint 29[100 10000
15 |Point 3180 3000
16 |Point 33|80 8000
[]show Codeblack 17 [Point 3570 7000
_ 18 |Point 3760 5000
e 13 |Point 3850 5000
o [0 20 Point 41[a0 2000
ane 21 |Point 4330 3000
22 | Point 25(20 2000
23| Point 7[10 1000
oA 0r om _E 7 (0 out of 24 Selected)

About calculating fields

Figure 19. Convert the TEXT field into stationing nomenclature by dividing the field
by 100 and then adding +00.
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Table O x
ERAR RN -1
Station_Index_Paper *
FID | Shape *| ORIG_OID | TEXT Station
0| Point 1|240+00 24000
1| Point 3| 230+00 23000
2 [Point 5 220+00 22000
3 | Point 7| 210+00 21000
4 [Point 9 | 200+00 20000
5| Point 11 (190+00 19000
6 [Point 13 (180+00 18000
7 | Point 151170+00 17000
8 | Point 17 [160+00 16000
§ | Point 191 150+00 15000
10 | Point 21|140+00 14000
11 | Point 231130+00 13000
12 | Point 251120+00 12000
13 | Point 27 1110+00 11000
14 | Point 29100+00 10000
15 [Point 31 |150+00 S000
16 | Point 33 |80+00 2000
17 [Point 35| 70+00 7000
18 | Point 37 |60+00 6000
159 [Point 39 | 50+00 000
20 | Point 41 |40+00 4000
21| Point 43 | 30+00 3000
22 |Point 45| 20+00 2000
23 |Point 47 | 10+00 1000
M4 O r bk E A (0 out of 24 Selected)

Station_Index_Paper

Figure 20. TEXT is now converted to stationing nomenclature.

5. Using Calibrated Routes to Generate
a Designated Sub-Reach Event Layer

An Event Layer is created when a table representing from and to measurements
(stationing) is used to generate individual sub-reaches from a calibrated route.

The top of Figure 21 represents a table from the calibrated route and the bottom of
Figure 21 the table incorporating from — to stationing (event table). The Make
Route Event Layer will read from and to station measurements from a table
related to the route feature by the Route Identifier field and create a line feature
segmented by the associated from and to measures.

This function can also be used to create a point feature by using a single measure
or station as input.
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Note, the field Route is the relate between the two data sets attributed with 1 is
common to both tables, this. The unique identifier field Pure_ID that will be
carried over to the output feature.

Table - AWB44 Alignment % Route
IE - % - % ﬁ * ™

AWB44 Alignment \, Route

OBJECTID * Shape * Route * Shape_Length
Polyline M 23045067022

-
=
i

M4 1T % M E (0 out of 1 Selected)

AWB44 Alignment \ Route |

Pure_SubR_Start_Stop_Good

OBJECTID * Pure_ID Pure_Start_Measured Pure_End_Measured | Route
4 1|P5-1 3250 3250.98 i
2|P3-2 3260.98 3280.93 1

3|P5-3 3280.93 3300.89 g

4|P5-4 3300.88 3320.84 1

5|P5-5 3320.84 33408 1

6 (P56 3340.8 3350.75 i

7 (P57 3360.75 3380.71 1

&|P5-8 3380.71 340087 1

9(P5-9 340067 342062 1

10|P5-10 342062 3440.58 1

11|PS-11 3440.58 3450.53 g

12|P5-12 3460.53 3480.48 1

13|P5-13 3480.45 3500.44 1

14 |P5-14 3500.44 3520.4 i

15|P5-15 3520.4 3540.35 1

16|P5-16 3540.35 3560.31 g

17 |PS-17 3560.31 3580.27 1

40inc 10 [con 7T [onn 4

TR S E (0 out of 302 Selected)

I Pure_SubR_Start_Stop_Good J

Figure 21. Table from the calibrated route (top) and table incorporating from —to
stationing (bottom).
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1. Open the Make Route Event Layer geoprocessing
tool from ArcToolbox\Linear Referencing Tools
(Figure 22 shows the menu bar and Figure 23
shows the form).

Figure 22. From the ArcToolbox\Linear Referencing Tools,
select Make Route Event Layer.

2. Provide the information for the form:
e Input Route Features = calibrated route

e Route Identifier Field = route feature route field
used in the relate

e Input Event Table = event table representing
from and to measures

e Route ldentifier Field = event table route field
used in the relate
e Event Type = line

F 4
Y M

ArcToolbox O x

B ArcToolbox

[E3] @ 3D Analyst Tools

@ Analysis Tools

@ Cartegraphy Teols

(2] @ Conversion Tools

@ &3 Data Interoperability Tools

@ Data Management Tools

& Data Reviewer Tools

@ &P Editing Tools

3] @ Geocoding Tools

B3 Geostatistical Analyst Teols

= @ Linear Referencing Tools
"~§ Calibrate Routes
"\% Create Routes
"\ Dissolve Route Events
"\% Locate Features Along Routes
’\ Make Route Event Layer
"\Q Overlay Route Events
“% Transform Route Events

@ Multidimension Tools

1 B Network Analyst Tools

[ &3 Parcel Fabric Tools

@ Schematics Tools

B3 Server Tools

= %’ Space Time Pattern Mining Teols

3] @ Spatial Analyst Tools

@ Spatial Statistics Tools

B3 Tracking Analyst Tools

@ & XTools Pro

® Input Route Features ~ | Make Route Event Layer
\ = & . eature | _
& Route Identifier Ficld reates a temporary feature layer using
V| routes and route events.
e Gl = When the temporary layer is used
‘ ﬂ = (displayed on a map, or used by another
® Event Table Properties geoprocessing tool), dynamic segmentation
is performed.
Route Identifier Field P
v]
Event Type
[PomT |
Measure Field
v|
To-Measure Field
% Layer Name or Table View
Offset Field (optional) |
[[] Generate a field for locating emors (optional)
Generate an angle field (optional) i
Calculated Angle Type (optional)
OK Cancel Environments... <= Hide Help Tool Help

Figure 23. Make Route Event Layer form.
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e Measure Field = event table from measure field
e To-Measure Field = event table to measure field

e Layer Name or Table View = the name of the feature layer to be
created — note, this is a temporary feature that will need to be
converted into a permanent feature later in the process

o Offset Field and other optional selections = Ignore these, as they are
not necessary for a simple event layer

3. Click ok to add a temporary line feature layer to the project table of
contents that has been subdivided by unique ID and sub-reaches.
Figure 24 depicts the sub-reach feature classified by the unique
identifier Pure_ID.

Teble
BRI AL R

OBJECTID * Pure_ID Pure_Start_Measured Pure_ End_Measured

P R e A e e R N R B I R R A B

o 1 v [ES ] @7 out of 302 Selected)

{Pure SubR Start Stop_ Good?

Figure 24. Example of sub-reach feature classified by the unique identifier Pure_ID.
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3. Right click on the temporary feature and use the Export function to
convert data set into a permanent feature.

6. For More Information

Contact Patrick Wright for more explanations and demonstrations.
Denver Federal Center Bldg 67,

PO Box 25007

Denver CO 80225-0007

303-445-2288

pwright@usbr.gov
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