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https://inside.vermont.gov/agency/vtrans/VTransIntranetHome/DMV/Approved%20Logos/VTrans%20Logo.png

Abbreviated History of Highways

7 % starting with the chartering of
S5 » | Bennington in 1749, Towns
W4 have been establishing
A highways. This prompted the
M need for surveys and highway
__ maps. Survey descriptions,
£~ generated by compass and

i chain from intrepid surveyors
In the wilderness of Vermont
provide the backbone for the

highway network.

hitp://vtransplanning.vermont.gov/maps/historic



http://vtransplanning.vermont.gov/maps/historic

The history of Vermont and
It’s highways span the days
under the reign of George 11
and George 111, the Republic
of Vermont, and from 1791
the State of Vermont.

Ira Allen becomes the first
eyor General, followed

ng.vermont.gov/maps/historic



http://vtransplanning.vermont.gov/maps/historic

9t Century Maps & Atlases:

S & e SmENS = During the 19t Century,
several commercial
ventures publish maps
y Ty and atlases that show
Rt i) roads and highways in
S e detall, including the
SN =S %  \\alling, Doton and Scott
e gk = County Maps, and the F.
: W. Beers County Atlases.
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The Mapping Section of the
Vermont Agency of
Transportation has produced
Town Highway Maps since
1931, based on a statutory
requirement.

The main purpose of these
maps Is to document highway
classification and mileage of
town highways for use In
calculating State Aid for town
highway maintenance.

hitp://vtransplanning.vermont.gov/maps/archive
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Fast forward to the digital 20™ Century

GIS takes hold in Vermont and
there Is a need for a
standardized statewide Road
Centerline Data Layer.

In 1991 to 1992, contractor
Greenhorne & O’Mara, Inc.
digitizes an Arclinfo road
centerline data layer using the
1:5,000 Vermont Mapping
Program’s RC Kodak
orthophotos for the VT Office
of GIS.




Setting the Standard -

In 1995, a Road Centerline

Standard iIs drafted and endorsed
by the Vermont Center for

nADBOOK Geographic Information (VCGI)

PART 2 - STANDARDS

Technical Advisory Committee

ROAD CENTERLINE

e (TAC).

The data evolves and the
Standard 1s revised in 2005.

This Is the current Standard.

vcgi.vermont.gov/sites/vegi/files/standards/partii_section_g.pdf



The Road Centerline Data Layer

The Road Centerline Data Layer
IS the linear feature class that
represents highways and roads
within the State, with specific
attributes.

In 2004, VVTrans becomes the
steward of the centerline data
< layer and leverages this data as a

= core feature class.

VT E911 Is also the steward of

the centerline data.
RDS on ArcGIS Online



http://www.arcgis.com/home/webmap/viewer.html?webmap=d5c3f19164cf4c8bb6c5b26c2b975eac

RDS Data Available at VCGI

Vermont Center for

Geographic Information

A Division of the Agency of Commerce and Community Development

GIS Data and Imagery

TransRoad RDS
VTrans Master Road Centerline Data

CALL IF YOU CAN EmergenCyEgll_RDS
E911 Road centerlines from 1:5000 orthophotos
TEXT IF YOU CAN'T and GPS

V/CGI Data & Imagery Warehouse



http://vcgi.vermont.gov/opendata
https://inside.vermont.gov/agency/vtrans/VTransIntranetHome/DMV/Approved%20Logos/VTrans%20Logo.png

Tale of the Two Centerlines

e VTrans and E911 both started
Vransuesss with the master road centerline
\_____//
data layer from VCGI and
modified the data to support
operations and organizational
missions.

Each organization maintains
. Separate road centerline data
layers.

The fork In the road i1s now
~ merging.


https://inside.vermont.gov/agency/vtrans/VTransIntranetHome/DMV/Approved%20Logos/VTrans%20Logo.png

Updated Road Centerline Sc

'VTrans & Egu Roads Conflation ADDRESSLRANGEID Integer
Wid VTrans ROUTEINCLUDE Integer r
Type Short Description ~ Edit  Eou Edit RTNAME String Route Name
o ¥ RTNUMBER String Route Number

VTrans & Eou String Highway Sign
Integer Segment ID Y Y RPC Road
Integer Classification

- -
Agency of
Include all the E911 fields and all
er Classification
String Not Up to Standard
Old VTrans Segment Integer
D Integer
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the VTrans fields. Both use the
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e T B The ultimate goal is to have
VTrans and E911 working from a
single master road centerline data
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Integer Lef Side of Road
meger 4 RighSeeffoud : GPSUPDATE Suring vy y _ SEGMENTID Integer Segment ID

NO_MSAG Integer excpetions Integer
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String Prefix Direction
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String Street Name String
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AOTMILES Integer

Town Name Left
String Side of Road

Town name Right ROADCLOSED
String Side of Road INSET

Low Actual Range ISVISIBLE
Integer Left Side of Road /
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String

Integer

Old VTrans
Integer Segment ID
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Range Right Side of
Integer Road
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Integer Road RDFLNAME
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Range Right Side of
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Old Egn
Integer 4 Segment ID
String 10 Prefix Direction
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String 8o  Street Name




Data Mergmg Conflation

Conflation begins to synchronize
the two road datasets into one
master with the best geometry

§ and complete attributes.

j Over 40% of the arcs have been
ol conflated to date and the

&3l remaining 60% are in the process

of being reviewed and updated.

e e

1A (g This is not an automated process,
/.M 0 < asarcs need to be evaluated
', against orthophotos and other



Town Highway Maps & Mileage

= V Trans Mapping relies on the
road centerline data to maintain
the highway classification and
mileage for all state and town
highways.

The Summary of Highway
Mileage matches the classified
highway mileage in the RDS data.

Mileage totals support federal
reporting with the Certified Public
Highway Mileage.

hitp://vtransplanning.vermont.gov/maps/publications



http://vtransplanning.vermont.gov/maps/publications
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The Town Highway Maps are
produced directly from the
road centerline data layer,
leveraging a data driven,
Python-based suite of scripts
S and ArcMap Template.

fram a F:
def arrangeDFs(row, dfName, dfTe: dfScaleText, dfScaleBar
rowInfo = json.loads (row.getValue (dfName))
df = arcpy.mapping.ListDataFrames (mxd, dfName)[0]
tionX = rowInfo[0]

- _ The Multi ple Element LayOU
e o Manager 10.0 v1 from Esri
e - -3 provides the same Python

rowInfo[4]|[:

df .extent = newExtent
df.scale = rowInfo
if not dflame — "MainDF":
i i - -
t = rowInfo[9] z _
i o u n C I O n a I
.elementPositiony " 1w H L]

dfScaleText.elementPosit

http://vtransplanning.vermont.gov/maps/ http://esriurl.com/5907



http://vtransplanning.vermont.gov/maps/
http://esriurl.com/5907

Linear Reference System (LRS)

: VTrans leverages the geometry
.J_._Z I of the RDS data to generate the

linear reference system (LRS).
ek poe st e The LRS has measures or M-
‘SR EM \alues on each vertex, and an
awareness of the measures.

. w8  This Is done for the Federal Aid
53 S System and also Local Roads,

&?198. S 2877
K

{ 8

‘:j;“:; S creating the All Roads Network
4 of Linear Referenced Data
(ARNOLD).

ARNOLD Reference Manual



http://www.fhwa.dot.gov/policyinformation/hpms/documents/arnold_reference_manual_2014.pdf

Routes Logs are straight line
diagrams that use the linear
referenced data and events for
the same section of highway.

This i1s a powerful visualization
and analysis tool for data that
traditionally doesn’t have

f geography associated, other
than route and mile markers.
St countars

|
hitp://vtransplanning.vermont.gov/maps/routelogs



http://vtransplanning.vermont.gov/maps/routelogs

V'lransparency

“ansp

PublicInfor

E ionPortal:

@ PROJECTS

& MAINTENANCE

4 back tothe top

The linear reference system
(LRS) supports other

licati ithin VT
such as V Transparency.
200 miles of pavement across the state. With these tools you can see how the system is pe
any road segment and see the condition, how it's performed over time, and when the last time was that we worked on it. This is also a good way to plot the smoothest

Pavement Information

VTrans is responsible for maintaining over

ride for your next trip.

"My road is in bad shape! When are you going to fix it? When did you last work on i

rforming overall or zoom into

Other Information
® As v ite

WAITSFIELD-MORETOWN STP
SURF(39,

Event data is dynamically
segmented on the LRS and

ITSFIELD TOWN
NDING NORTHERLY
TO THE US2

deployed out through ArcGIS
Online.

o

Y

— 1T

—

Such as project information.

http://vtransparency.vermont.qov/



http://vtransparency.vermont.gov/

RDS and LRS is a Core Dataset

The VTrans 511 System uses the
e | LRS to locate projects, closures,
el and highway condition.

Multiple scripts are used to
=gl Create feature classes through
s Nightly batches for assets,
~ . | maintenance activities, and other
| transportation features.

“",‘..m'\-
\ e
[ s P e
7 ) K,' £

.~ | Many of these layers are
-~ deployed on-line.

hitp://vtransmaps.vermont.qov/VVTrans511/511live.htm
AADT Map — ArcGIS On-Line



http://vtrans.maps.arcgis.com/home/webmap/viewer.html?webmap=ef40b2f93f8c420aa96c319d8d9f4053
http://vtrans.maps.arcgis.com/home/webmap/viewer.html?webmap=ef40b2f93f8c420aa96c319d8d9f4053
http://vtransmaps.vermont.gov/VTrans511/511live.htm

What w111 the Future hold?

Continued cooperation and
collaboration between
VTrans and E911

More dynamic data and
responsiveness to updates

Temporal data via Esri’s
Roads & Highways

Advanced linear referencing

More applications, tools and
data on-line




Questions???

—

Johnathan Croft
Johnathan.Croft@state.vt.us
(802) 828-2600

Sara Moulton
Sara.Moulton@state.vt.us
(802) 828-2109

Michael Trunzo
Michael. Trunzo@state.vt.us

(802) 828-3974

Kerry Alley
Kerry.Alley@state.vt.us
(802) 828-3666

VT Agency of Transportation
Policy, Planning & Intermodal

e \/Trans Mapping Section:
apping Section .
http://vtransplanning.vermont.gov/maps/
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