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A Common Language

As stewards of the public road system, Public Works
Departments maintain large volumes of data _related to
roads.

The data systems used to store, maintain and retrieve these
data are as diverse_as the business functions they support
— from Accounting to Engineering to Road Maintenance.

This presentation will show how San Juan County Public
Works implemented ArcGIS routes as a data integration
solution that, essentially, gave three diverse data
management systems a common language




Considering Integration

Visioning the Solution

Building the Linear Referencing Framework

Preparing the Event Source Data
Working with Routes & Events

Demonstrating Successful Outcomes




Why Consider Integration?




Multiple Data Systems

WInCams — cost accounting system

MOBILITY — state road log
data management system

ArcGIlS — geographic information system
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Benefits of Integration

Streamline workflows

Reduce data redundancy

Leverage non-spatial data by bringing
them into the spatial environment




Visioning the Solution

Understand Existing Roads System

ldentify Project Goals



Existing Roads System

“County Road System” is independent of road names
and addressing

County roads are identified by road number
Distances along a road are measured in miles

Roads data are referenced by road number & mile-
measure

Mile markers are used as reference on the ground

GIS roads layer is not mile-measure “aware”




Project Goals

Easily determine the milepost at any location
along a road feature in GIS

Add road number & milepost information to
spatial data in GIS that lack mile-references

Easily map a location, specified by road
number & milepost, in GIS

Enable GIS mapping of roads data maintained
In tabular formats in other applications




Visioning the Solution

Understand EXxisting Roads System
ldentify Project Goals

Develop the Conceptual Model



Conceptual Model

Linear Referencing is the solution

A system of locating geographic features
relative to their location along a linear feature,
rather than by geographic (X, y) coordinates
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Conceptual Model

 Routes are linear

Routes & Measures features which support

linear referencing

* Routes enable linear
referencing by storing
distance measures
internally

» Route features will be
constructed from the
existing GIS roads layer

e Route ID’s will be based
on County road number

* Route measures will be
based on distance in miles




Conceptual Model

Route Calibrations

* Route Calibrations
allow you to
explicitly set
measure values at
any location

* Route measures will be
calibrated to established
measures at locations
such as intersections &
mile markers




Conceptual Model

Route Events

Traffic accidents
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* Route Events are the
tabular data from other
sources that you want
to map in GIS

* Route Event tables will
store event data by road
number (Route ID) &
milepost (measurement)

* Route Event tables will
be created from existing
tabular data sources on-
the-fly

* Route Events will be
mapped using standard
Linear Referencing tools
in ArcMap




Building the
Linear Referencing Framework




Process Overview

Build Routes

Create Calibration Points
Pre-Calibration QC Review
Calibrate Routes

Review Route Anomalies




Building the Routes

Route Source = master roads layer

Must contain unique ID field

May contain from & to measures (mileposts)

Select features from which to build routes (County roads)

B Attributes of Road_Centerlines

Island Ownrship Jurisdctn From_M| To_M| Shape_Length

Lopez Fublic County 0 0.75 2954 2 1BR3Z
Lopez Fublic County 1.04 2723 178 727182
San Juan  Fublic {Zounty 1244 14 142 844355
San Juan | Private {Zounty <Mull= [ =Mull= Fa1 902493
Lopez Fuhlic State 1 1 1132947308
San Juan  Fublic County 045 0.7 1311.357024 -

< 1T ]l o

Fecord: ﬂjl 1 ﬂﬂ Shioia: I all  Selected | Records (476 out of 2018 Selected) Options -




Building the Routes

* Create Routes

“Create Routes”

IRoads layers\Road_Centerlines ;l- D"'l Measure Source

I O O I Route Identifisr Fisld Specifies how route measures
| will be obtained.

| Rd_Murmn

Cutput Route Feature Class
D o LENGTH—The

I n p ut | i n e fe atu reS | Otiworkspace\AddressingiMaster dataiRoadsMaster (25 geometric length of the

input features will be
ISR STEMEE used to accumulate the
| MO _FIELDS

Route ID field T ERle

From-Measure Field {optional)
| From_MP

OMNE_FIELD—The value

M eaS u re SO u rce To-Measure Field {optional) i stared in a single field

|Tn_MP will be used to

(tWO fi e I d S) Coordinate Priority {optional) f::;smuizte the

| LFPER_LEFT

Measure Factor {optional) TWO_FIELDS—The

From &. to measu re | values stored in both

from- and to-measure

f' I Measure OFfset {optional) fields will be used to
Ie S | set the measures.

¥ lgnore spatial gaps

Coordinate Priority
(not used) W Build index : ] =8

Cancel Ervironments. | << Hide Help




Creating Calibration Points

Create new points shapefile or feature class

Must contain:

Route ID field
measure value (milepost) field

Create point features at locations where

established measures will be maintained
Intersections

Mile Markers
Road Ends




Pre-Calibration QC Review

Display route anomalies

(Layer Properties: Route tab > Route Measure Anomalies)

Review & correct route anomalies as needed.

Check that routes are drawn In correct
direction.

Review calibration points for conflicting or
erroneous measures.




Calibrating the Routes

* Calibrate Routes

“Calibrate Routes”

Input Route Features

T O O I [P _Routesstraightm Ext_rapcflate af_ter
calibration points

Route Identifier Field Igpﬁona[}
| Route_ID

M eaS u re Input Point Features SF?ECiﬁES_”‘LhEther mElaE;;e

I I 't . t h d I Calibration PEs\MP_CalPts_Hiskoric = :?t:?fh:‘lc al ii;ﬁ;:p;c}?;ts
CalCulation metno '
= measures

Paint Identifier Field

IRDute_ID s Checked—Extrapolate
= after the calibration

Measure Field points. This is the

|MP default.

Searc h rad i u S - 30 Output Route Feature Class Unchecked—Do not

| Cuttorkspacel Terriilinfuef S2C\Whork)Janz2008. mdb), Dq'l extrapolate after the

I I I I e Measure Calcul d N calibratior poir ts.
Calculation Meth ki

I te p O | a. I It [ elhod Loptiona

betwe e I I (y E S) I r usloptens)

30 IFeet ;I

EXt rap O | ate b efo re W Interpolate between calibration pointz
O r afte r (n O) [ Extrapolate before calibration points

[~ Extrapolate after calibration points w|

i | el

(] I Cancel Enviranments... | << Hide Help




Reviewing Route Anomalies

Layer Properties: Routes tab

Layer Properties

Eeneral | Source | Selection I Digplay Syrnbology I Fieldz I Drefinition Quesry I Labels

Routes | Hatches I Joing & Relates S h OW Wh e re
— Route Lmétfm measures dO nOt
Fioute |dentifier: route |D have any Val ue
— Route Measure Anomalies ( N a N )

v Show where measures do not have any value [Mak)

—| __ o | Show where
¥ Show where measures do not " increase (0 increase with the digiized direction measures d O not
| _» | Increase with
[~ lgnore cases where consecutive vertices have the same measure value d | g |t| Zed d | re Ctl on

|' Digplay Options

Scale Bange... | SOL Querny... |

] I Cancel




Reviewing Route Anomalies

|dentify Route Locations Tool
View measure

value at any
Identify Route Location Results %] Iocatl on

Check if
Description [ value measures are.
Measure: 0153

Minimum Measure: 0.000 StrICtly
Maximumn Measure: 0,768 increasi ng

Measure Yalues: Increasing with Lewvels
Parts: 1

Unknown Measures: False | ncre aS| n g W|th
levels

Lavers |MP_Routes Historic ;I

= MP_Routes_Historic Location: 1143033 965321, 602492 072033

iIncreasing /
decreasing

Check for
multipart routes




Challenges — Routes Calibration

Conflicting mile references
Inaccurate measures
Mile-marker locations changed over time

Choosing appropriate level of precision

Considerations: Accuracy of input measures
Desired accuracy for planned use




Preparing the Event Source Data

Requirements

Accessing Source Data

Challenges



Source Data Requirements

Must be In table format

Excel

DBASE
Geodatabase
ORACLE or SQL

Must contain Route ID field

Must contain measure values

Points — single mile measure
Lines — from & to mile measures
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Sample Tables



Accessing Source Data

Direct access to source data

Output from standard or customized
reports (convert from text to table format)

Export & modify tables &/or reports

Linking tables
Reformatting field values




Challenges — Event Source Data

Direct connection to source not possible

Required information stored In separate
tables

Differences In data structure
(ID & measure fields)




Working with Routes & Events

Mapping Route Events

Locating Features Along Routes



Mapping Route Events

Add calibrated Routes to map project
Add Event table(s) to map project

Run Route Events Tool

Display Route Events
(R-click table, select from context menu)

or Make Route Event Theme
(accessed from Toolbox, Linear Referencing tools)

Symbolize & Label your data




Mapping Route Events

“Make Route
Events” Tool

Input Route
Features
Route ID field

Input Event
Table
Route ID field
Event Type

Measure
fields(s)
Offset field




Locate Features Along Routes

(Calculating Route & Measures)

Reverse process:
already have location
want to know Route ID & Milepost

Use “Locate Features Along Routes”
Tool

calculates route and measure values
exports to new table




Calculating Route & Measures

Input features

Input Route
Features

Route ID field
Search radius

Output Event
Table
Route ID field
Measure field

Keep only
closest
location




Successful Outcomes




Distributing Your Results

Export event table to permanent table
Export event layer to shapefile
Publish hard-copy or PDF maps
Publish ArcReader projects

Publish layer files




WinCams Sample Projects

WinCams Road Segments
to Event Layer

ODBC connection to WinCams
tables

Exported table to geodatabase
Added RoutelD field

Calculated RoutelD Displayed
Route Events

Symbolized routes (colored
lines) by road number

Overlaid road segment event
data

Symbolized event layer using
fine line & custom arrow end-
treatment




WinCams Sample Projects

WinCams YTD Labor &
Equip. Costs to Event Layer

Exported WinCams road
segment event layer as
geodatabase feature class

Added road segments feature
class to project twice

Symbolized & labeled one
layer based on Labor Costs

Symbolized & labeled second
layer on Equipment Costs




WinCams Sample Projects

WinCams Snow Routes to
Shape File

Exported multiple tables from
WinCams to Dbase

Joined tables based on Route
number

Exported table

Added RoutelD & Route Type
fields

Calculated RoutelD & Route
Type fields

Displayed Route Events
Export to Shapefile
Symbolized by Route Type
Labeled by Route Number




MOBILITY Sample Projects

MOBILITY Traffic Counts to
Route Events

Exported report from Mobility
(text file)

Converted to Dbase table

Added RoutelD field & populated
from road number

Reformatted begin & end mile
measures

Displayed Route Events

Symbolized & Labeled based on
traffic count field




GIS Sample Projects

GIS Culvert Inventory, Add Road
Number & Milepost to GIS layer
Selected features to locate

Ran “Locate Features Along
Routes” tool

Keep only closest location

Include distance field in output

Keep all fields from input
Removed all fields from original
table except PipelD

Joined output table to original data
set based on PipelD

Calculated Rd_Num field from
RoutelD




GIS Sample Projects

GIS Map Scenic Byways

Entered RoutelD and mileposts
Into simple table

Ran Map Route Events

Overlayed Event layer on road
map




