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GIS for Transportation (GIS-T)

» Applications
— Traffic Engineering
— Transportation Planning

— Technology / Intelligent Transportation
Systems (ITS) Applications

« Sources of GIS data



What Is Special about a GIS-T

 Reliance on network data

« Many GIS polygons (areas or zones) are defined
by roads— which In transportation are features In
themselves

» Require variable data along a network
(pavement type, traffic volumes, crashes)

« Multiple lanes in a link (arc)
 Planar vis non-planar (intersection or overpass?)



GIS-T Software

» ArcView has a growing number of
transportation functions

» Other specialized GIS-T packages such as
TransCAD, Intergraph are available

A Powerful GIS for Transportation

TransCAD is a state-of-the-art GIS thatyou can use to create and customize maps, build and maintain geographic data sets, and perform
many different types of spatial analysis. TransCAD includes sophisticated GIS features such as polygon overlay, buffering, and
neocoding, and has an open systerm architecture that supponts data sharing on local- and wide-area networks.



GIS and Traffic Engineering



Traffic Safety Studies

» Crashes are recorded on an accident report
form

e Location of crash Is recorded

» Simple to use GIS to locate crash on
roadway and then analyze by crash type,
cause, severity, etc.



Crashes Involving Domestic Animals

Washington State (east)



Crashes Involving Wild Animals

Washington State (east) T Ty



lce Warning Sign



lce Warning Sign Policy
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WSDOT Maintenance Areas

Washington State
k Department of Transportation

General Information

WSDOT GeolData
Distribution Catalong

home page

How to use the
WSDOT GeolData
Distribution Catalog

Data download content
and farmat information

Links to other
Washington State GIS
data sites

Awvailable Data

Transportation
Features

Political and
Administrative
Features

SGeographic Reference
Data

Envircnrmental
Features

County-Based Data

TRAFFIC & ROADS | PROJECTS | BUSIMNESS

WSDOT GeoData Distribution Catalog

‘\

H & a2

| Mews | Site Index | Contact WSDOT | WSDOT Home |

ENVIROMMEMNTAL

Mairt enance Areas of WSDOT

.govprojecks

MAPS & DATA

l_ l_ l_ |8 Internet

=

B & |J CHR... | = C. . | @Fr...l Ec... | 59...| @Mi...l 59...| & .. | 59...| .. | B .. | 59...||@M...

EEESUE

9:50 A



Davenport (N&E)

z ¢ Ice Signs 7 et E
e « 0 Accidents




Many GIS Based Safety
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GIS-T Data Needs

Point data: sign location, crash site

Length data: shoulder width, number of
lanes

Time data: new pavement in 2003

Route data: 1-90, Milepost 29.02,
intersection of Brooklyn and 45t Street

Zone Data: In the City of Seattle



Solutions to GIS-T Data Needs?

 Unique roadway database
» Change segment for each data change
 Fixed segments
Or
« Dynamic Segmentation



Fixed Segment Length

Business Data

\#

Cartographic
Representation




Variable Length Segments

road name
pavement_type
no_of vehicles
jurisdiction
wetland_near
rver_crossing -

Main Street




Dynamic Segmentation Approach

Lane Widths
[ S e

AADT @

Sufficiency Ratings | |

EBﬂdges

Data are maintained
in individual tables,
limiting data
redundancy

+Attributes describe
varying extents along
a section of roadway

Graphic
representations of
attribute data are
generated “on the fly”




Dynamic Segmentation Analysis

speed Limit [ N A
30 2

AADT Values Rl Ms e e Jor e e

Pavement Type Asphalt Concrete

Skid Values || N

GIS Query Results
where: Speed => 45 |
AADT < 25000 | ”

Pavement = Asphalt
Skid Value =< 30




Dynamic Segmentation

 Events (crashes, pavement type, etc) are
related to a route segment where the
segments are not pre-defined.

* The extent of the segments change based on
the criteria used to define segments.



Dynamic Segmentation

 Uses a series of cross referenced tables to
that link each type of information to the
appropriate street segments.

» Uses a linear or distance referencing
system such as mileposts

» GIS converts mileposts to lat-long and turns
data into a “layer”



Why You Need Linear
Referencing

* Where are you on the roadway?

« A method to location attribute or events
along a line (a road)

« A number of linear referencing methods



Linear Referencing Methods
Example LRM - Distance Measure

Route 0023

0.8 1.7 3.7 4.5

ROUTE_ID | BEGIN_DISTAMCE [BEGIN_SECID | END_DISTANCE| END_SECID | ATTRIBUTES

0023 0.8 1.7

0023 3.7 4.5




WSDOT - Mileposts and
Accumulated Route Miles
(ARMS)

ARM1 ARM2 ARMS3
A

—o—— O— o —0—0—
MPMZ MP3  MPO"/..ie”  MP2  MP3

MP 1

New roadway alignment

L



Crash Data into a GIS

Crash Data

Located by
milepost
(in the field)

Calculation
Process

Converts
Mileposts to
Accumulated
Route Miles
(ARMS)

ArcView

Maps crash

—  locations to state
routes using
ARMSs



GIS and Transportation Planning



GIS and Transportation Data
Inventory

» GIS are used to keep databases of physical elements
and characteristics of transportation systems

» Many possible data elements
— Streets and highway
— Signal and signs
— Pavement
— Vegetation
— Traffic volumes
— Many more
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Transportation Planning and Zones

2000 Population by TAZ

POP_2000
C0-953
m 954 - 2129

m2130- 3472
W 3473 - 5326
m 5327 - 10461

9 | |
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Different Scales of Zones

A

Regional Zone Structure

County Zone Structure

Local Zone Structure

WRCOG, 1




Zone Construction
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Network Conflation

TRANPLAN cover TEM cover
+ Poor resclution * High resolution
» Rich attributes « Accurate coordinates

S

GIS/T-Conflate
Software

Conflated TRANPLAN cover

= Spatially accurate
= Attribute rich




Model Output




Transportation Planning Application -
Mixed Use Neighborhoods




Suburban




New Urbanism




compact

high density
sidewalk
pedestrian
Main Street

5 minute walk

buildings close to street
parallel street parking

grid streets
mixed use land use

spread out
low density
highway
car

shopping mall
car trip

buildings set back
parking lots

cul-de-sacs
segregated land use



TYPICAL STREET HIERARCHY VERSUS TND NETWORK PATHS

Single Route on Arterial Multiple Routes Dispersed onto Local Streets

Dastination

Atoriale?

A.Typical Street Hierarchy B. Dense Gridded Network

Source: 2. Kulash, 1990.




The Seattle Area Travel Diary

* Respondents ‘ 1, | STARTED THE DAY AT:

contacted using .
random dialing Rt s

* Respondent asked

for address of trip
- | LEFT AT: TOGOTO PURPOSE
start and trip end o —
; o ':ms streets
aty:
 Covered the travel = P =
of 900 households o [ 108 S04
over two day on | adess
O or cross slraets.
pm city:
am | addraas




Geocoding

» Conversion of an address into a point
specified by a latitude and longitude
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Queen Anne Survey Household
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ueen Anne Regional Origins
and Destinations




Shortest Path Trips
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GIS and Technology - Intelligent
Transportation Systems (ITS)



GISand ITS

e GIS Interface between Internet user and
spatial data

 GIS used with global positioning system
(GPS) data



Interactive GIS Map

16 minutes
Meed a place to stay?

Find a local hotel |

F: Turn SLIGHT LEFT onto STH &WE KNE. 0.06 miles
8: Turn LEFT onto ME 45TH ST. 0.29 miles
Total Estimated Time: Total Distance: 2.22 miles

ROUTE O¥YERYIEYY:

i ! M TooMm
TiitiRonds il T 1N
== i% ity s 1O
—sirmil AV NEI=S oy | St = Briercrest
L T = B\ g
L= TR _ |__|}'” -
B|tter-Lake 301 = ué\ -
el LT e T
—Haller Lage 42Rth St . |
] ”i T ) in 1 T —{:'I:ake City = —
TS 1]
| T -
orth Seath = ﬂ.""dl IWI I'-: j
el L Eiayialal S
S erineside 0 S IR
T mdL [N=== = H el s E
FHHGERRW a0 1 == ___Hal'a'i:’ St
| "ML, : = zoom
- aste )t T : Ehu
ST, Vet A L
= ATl allini .'-.-'l“f_'_al_jlf'1ur|nrt__
nEE £ 1L i Rl eta L :
= —areen Lak H LI AR T T LY
IN= f OGO Sl
[l H I LA IS e s
2003 Mapluest.com, Inc. @ 2003 Navigation Technolkogies-

Click on a map will: " Zoom In * Re-center

All rights reserved, Use Subject Map Legend

to LicensefCopuright




GIS for real-
time
Information
on traffic
conditions
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GPS Is an important source of
transportation GIS data

» GPS data increasingly common
« GPS data increasingly accurate

« Examples:
— Handheld GPS with barcode reader for sign inventory
— Pavement conditions
— Fleet management for trucks
— Many other sources of GPS data



Global Positioning Systems Use
Triangulation




WSDOT Roadside Feature

« GPS data
collection In
clear zone

 Locate
objects to one
foot accuracy

Washington Stat
b | ngton ate
v e

ROADSIDE MAIN

*  About the TDO
* Foadside Horme
+ Trans Data Office

ADVISORY TEAM

Meeting & Agendas
+ Minutes & Docs

+ Teamn Contacts

PROJECT TEAM
+ Minutes & Docs
+ Team Contacts

SUPERVISORS AND
DATA COLLECTORS
+  Meetings & Agendas

ROADSIDE DETAILS

+  Archive Docs

Department of Transportation

Inventory

| News | Search | Contact WSDOT | WSDOT Home |

TRAFFIC & ROADS | PROJECTS | BUSINESS | ENVIRONMENTAL | MAPS & DATA
TRANSPORTATION DATA

Roadside Feature Inventory Program

On January 29, data from the Roadside Features Inventary Program (RFIP) was made
available to WSDOT users. This includes roadway feature data, such as guardrail,
culvert ends and sign supports, etc., from Olympic Region, Southwest Region, and
Eastern Region, with the remaining regions data becoming available shartly. Recently
collected data is being made available first, followed by the backlog of data since data
collection began in June of 2006.

In the absence of a statewide inventory roadside feature program, you will find at
WSDOT many individual business areas have and are collecting roadside feature
infarmation (i.e. utility poles, signs, guardrail, tree groupings, slope information. ). These
efforts have all been independent of one another and have caused duplicate effort and
expense. Data is not consistently stored in a corporate standard format that would allow
shared use and maintenance of the data.

Because of the advancements in technology such as GPS mapping grade equipment
business areas have the potential to collect roadside feature data quickly and
accurately. W3IDOT's new GIS Workbench is but one example of new tools recently
developed or being developed that allow the business area the opportunity to analyze
and work the data efficiently and effectively. These two elements combined have caused
an exponential increase in data gathering within the department.



GIS used to crunch GPS data

« GPS from Probe vehicles
— Travel time
— Travel speeds
— ldentify roadway bottle necks
— Check loop accuracy

» GPS from Fleet Management System
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GPS and GIS in Trucks
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GIS Process GPS data

/\
\ \endor A Database /\
\ O/D Trip aIS \/
' IO ) gy
§ Vendor B Database \/

Combined Freight Performance Measure Database

Database Server

Vendor C Database



GIS to Analyze Ramp & Interchanges







Identifying truck bottlenecks

Step 1 - Code truck Global Positioning System
(GPS) data to Washington State’s freight
corridors.

We have data
from 6,000
trucks each day




Centerline Database Problem

» Many agencies
Improving their
network data with
centerline surveys

« Alr Photo
« GPS In vehicles




GIS and Roadway Segmentation
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Identifying truck bottlenecks
Step 2 - Pre-determine segments to analyze
on the state’s major truck corridors

We divided the state
highway system into
segments according to:

— |ocation of ramps and major
(signalized) intersection,

— speed limit changes, and
— Urban/rural boundaries.

22,000 segments in
Washington




Identifying truck bottlenecks
Step 3 — Automatically pull GPS data
from trucks traveling for each
segments

N

0 0.1250.25 0.5 0.75 1 A
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Identifying truck bottlenecks
Step 4 — Determine each segment’s reliability by
analyzing truck speed data by time-of-day

AM Peak PM Peak
Speed distribution for SB I-5 (Shohomish Speed distribution for SB I-5 (Snohomish
County between 220t SW and 236t SW) County between 220t SW and 236t SW

[ lspeed histogram I:I speed histogram
o mixture of two normals : — mlxture of two normals

Probability Density

4|‘||I

0
20 30 40 50 60 10 20 30 40
Travel speed (mile per hour) Travel speed (mile per hOUF)

The diagram on the left shows a highway segment that is unreliable in the AM peak. The diagram on the
right shows that trucks reliably travel at 50 to 65 miles per hour in the PM peak on the same segment.



Identifying truck bottlenecks
Step 5 — Define and apply criteria to rank the
highway bottlenecks

We developed four criteria to identify and rank truck bottlenecks:

1. Truck speed below severe congestion threshold, which WSDOT has defined as
60 percent of posted speed (35 miles per hour on urban freeways),

2. Average speed,

3. Speed distribution (reliability), and

4. Truck volume.

Percentage of truck speeds falling below severe congestion threshold on southbound
I-5

Segment Location 6AM-9AM 9AM-3PM 3PM-7PM 7PM-6AM Average
NE 63" St and NE Pacific Ave E 53.9% 51.7% 80.1% 6.9% 48.2%
NE Pacific St and Eastlake Ave E 39.9% 41.8% 78.3% 7.7% 41.9%
NE 75% St and NE 637 St 43.2% 43.9% 69.4% 8.1% 41.2%
NE 80™ St and NE 75 St 37.4% 41.1% 66.6% 7.1% 38.0%

NE 90" St and NE 79" St 29.1% 39.2% 56.3% 2.0% 31.7%
Eastlake Ave E and SR 520 13.7% 26.0% 82.8% 4.1% 31.6%
SR 520 and I-90 20.2% 22.4% 66.4% 5.0% 28.5%
NE 95 St and NE 90" St 19.1% 35.1% 57.0% 1.7% 28.2%
NE Pacific St and Eastlake Ave E 7.6% 38.4% 57.9% 3.5% 26.8%
NE 1239St and NE 117 St 14.9% 19.7% 34.3% 2.8% 17.9%




Truck Bottlenecks on the Strategic Freight & Goods Transportation System

7— Washington State
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Filters:

Truck speed less than 60 percent of Posted Speed Limit (Top 40 segments
in Puget Sound and the rest of the state for a total of 80)

Length of grade greater than 1.00 mile where grade is 3.5 percent or greater
Truck AADT less than 250

Truck Bottleneck
City Limits




Severe truck bottleneck in Central Puget Sound :

SR 99 northund

NG ¥

Location: SR-99 northbound, north of
SR-519, SeaTac,WA

Length: 0.28 mile

Daily Truck Volume: 3,100

Average truck travel speed: 2| mph

Percentage of travel speed below 60%

of posted speed limit: 72%

Time Period | Reliability
AM Unreliable
Midday Unreliable
PM Unreliable

74



We Can Locate Problem Areas
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GIS-T In the Future

Expansion beyond use by transportation
professionals (911, yellow pages, travel
planning, vehicle tracking, etc)

New interfaces (3D, voice activation, virtual
GIS)

Better GPS (Russian and European systems)

More linked to remote sensing (satellites) -
Google Earth

Better interoperability with other data systems
More on the Internet and real-time



GIS-T Data Sources on the
Internet



Transportation Agency
GIS/spatial data

« All state DOTSs have road center line
database

« Many agencies maintain geo-spatial
database (layers)
— railroads
— political boundaries
— Etc.

« Sometimes web-based



http://www.glis.fhwa.dot.gov/

?‘. 1.5, Depariment poration
L 4

Federal Highway Administration

FHWA Home | Feedback

Planning, Environment, & Realty

GIS

About this Site_|

in Transportation

NEW

Resource: Quarterly Webcast on Nevada Department of
Transportation’s Multi-l evel | inear Referencing System

and Event Geol ocator Application
September 2009

Resource: GIS in Transportation Newsletter
Fall 2009 (FOF) (Text-only version)

Resource: GIS Applications in Eco-l ogical Grant Projects:
Peer Exchange Sumimary Report

July 2009 (PDF) (Texd-orly version)

Resource: GIS in Transportation Newsletter
Summer 2009 (POF) (Text-only version)

Resource: Peer Exchange on GIS Applications for Bicycle
and Pedestrian Decision-Making
May 2009 (FDF) (Test-orly version)

GIS Applications |

FHWA Contacts |

Resources

Statellocal GIS Practices Database

Yisit the database to learn more about GI3 applications and practices in

transpartation being currently implemented across the nation.

o Explore Practices

o Submit Your Agency’s Practices

Hi

Upcoming Events

October 2009:
GI5 Tools for Strateqic Conservation Planning

November 2009:
2009 GIZ in Transit Conference

December 2009:
International Workshop on GIS for Transportation

February 2010:
I3 The Geographic Approach for the Mation Conference

April 2010:
AASHTO GIS for Transpartation Sympogium

Whatis GIS?

Geographic Information System (GIS) is a collection of computer
software, hardware, data, and personnel used to store, manipulate,
analyze, and present geographically referenced information. Spatial
data and associated attribute information can be layered on top of
one another for viewing and analysis.
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DFD Home - City of Seattle Home

DPD Map Center - City of Seattle Map Center

City of Seattle: DPD GIS - Microsoft Internet Explorer
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Parcels
Arterials
Streets (SHD)
Zaoning

ECH

Shoreline Zones
Bdg Qutlines
Parks

Urban Yillage
City Properties
Billboards

|

Map control tools

allow you to adjust your
view of the map using Pan
or Zoom, Click the
Overview Map check box
to see a clickable thumbnail
rmap of the Seattle area.

Search tools Selection Query tools

allow you to select areas or
points on the map and
perform data queries,

allow vou to create maps
based on a specific street
address, intersection, or
place name (e.g., Pike Place
Market),

The Legend and Lavers

allow you to select the tvpe
of geographic data (layers)

vou want to see on the map.

To add a laver, select the
check box next to it and
click Refresh Map. To
remove a layer, clear the
check box and refresh
again,. For definitions of
each layer, see Help,

To see how lavers are
displayed on the map, click
the Show Legend button,
To return to layer selection,
click the Show Layers
button,

Welcome to DPD GIS
Al OFD SIS users are subfect to the Terms of Hise

DPD SIS allows you to create custom interactive maps that vou can use to perform
permit and property data queries.

Getting started

1. Generate a map: In the Search Tools area, click a tab and type the address,
intersection, or place name. Click Map This Address.

2. Add features to the map: Select layers {data such as address points and
building outlines) in the Legend and Lavers area and click Refresh Map.

3. Get data using the map: Use the Selection Query Tools to select the type of
data vou want, Choose Property Datasheet to get zoning and King County
Assessor data; choose Address Activity for permit and project information,
Pick a tool to use and click a point or draw a rectangle on the map with your
mouse,

Meed more help?

Click ¥ in the Search Tools or Selection Query Tools area for step-by-step
procedures for using DPD GIS




King County

) KCGIS Spatial Data Catalog - Mozilla Firefox
File Edit | Views GO

Bookmarks Tools Help

QEI - I:D' - @ @ I?@ bt Ao . metroke. gov fgisfsde findex. hitm

Kiﬂg (e LA Home ] News ] Services J Comments ] Search |

Home/About

Maps

Client Services

Projects

| Data Catalog

Knowledge Base

Training

Data Format Prirmer
KCGIS Yector Data
KCGIS Raster Data

Spatial Data Catalog

The Spatial Data Catalog (SDC) is the metadata
resource for the King County enterprise Gl=.

KCGIS Yector Data
Foint, line, and polygon data in shapefile format.

See afso: KCGIS Wector Data: Metadata Format.

Orthophotography
Elevation KCiGIS Raster Data
Landcaver Cell-based data, including imagery, idar-derived

Hon-KCGIS Data

Other Site Features

Froperty Resaarch
Parcel »iewer

elevation data, and landcover themes.

MNon-KCGIS Wector Data
Data acquired from non-kKing County agencies and

ik P corganizations, forinfermal King Counfy Use onlby.
KCGIS Data Disks
SIS Training
Site Map Mot sure what yvou need or where to look?
Site Search Checl out our Data Format Primer.
Other KCGIS Sites See afso: What Is Metadata?
DOES
CHEP - .
ore E-mailing county contact persons:

To e-mail an individual, use the King County address

Contact Us...

format: firstname. lastname@metrokc.gov

| Transferring data from whwwaw, metrokc.goy. ..

#start| | @ @ & >

| Wcla... | @My .| @uni...| Rcla.. | Ecis.. | Rcla

.. | Enssz...




http://hepgis.fhwa.dot. gov/

I_E_n L1 htp:/thepgis. fhwa.dot.govhepgis nerallnfoMap.aspx ICl-

P Getting Started £ Latest Headlines

.5, Department of Transporation
Federal Highway Administration FHWNA Home Feedbadk

FHwA | HEP | HEPGIS

General Information Highway Information __ Federal Lands
alnitial Map az.:u:.m Ot < Zoom In

Flanning, Environment, Realty [HEF]

CHANGE LOC.

SAVE LECEND IMACGE




http://www.bts.gov/publications/national transportat

lon_atlas_database/2009/

I " RI I RESEARCH AND ITHMNOYATIVE TECHNOLOEY ADMINISTRATION

BUREAU OF TRANSPORTATION STATISTICS

About RITA v| Eon}m:gl;lg:;%s of vl Contact Us vl Press Room vl RITA Offices v| Site Map vl I Searc

4‘ About BTS vl BTS Press Room v| Data and Statistics v| Publications v| Programs vl External Links vli

BTS Home * Publications > Mational Transportation Atlas Database

= Printable Yersion

(NXTXAID)

2009

National Transportation Atlas Database

2009

MOTE: &l files found on the NTAD DWD are available here for download. These data are provided in ESRI shapefile format. For your convenience and to improve your download performance, datasets
that are larger than 20 mb are also available for download by smaller US DOT regions. There are 10 US DOT Regions, with each region being composed of a 3to 8 states.

Table of Contents File Formats
. HTML
Liner Notes (13KE)
Points
7 ! ZIP
Fublic-Use Airports {1.G5MBY
7 7 P
Alternative Fuels Stations (41 4KB)
- Pl
Amtrak Stations (77.5KB)
Auti tic Traffic R der Stati =
utormatic Traffic Recorder Stations (4 36KE)

il =}



[x[®] [Glz]co0gi= S

leadlines
_ g v = R TS Sign up |
geodata gov - our One Stop for Federal; Al
LS. MAPS & DATA " ; 7[&- ; State & Local Geographic Data
-

_mr Search \D/ Maps T Marketplace
Moo e o R oo e ——]

Communities 1( Sl:al:lsl:u:s jr Help Cenl:er

Special Interest what: (e.g. River) Where: (2.9. Harrisan, MNY) I d
- Earth Inforrnation ¥Welcome to geodata.gowv
Search
Excharnge I I
= Fire Mapping B Show Advanced Search Ontions Yu_ur One Stop fl_:ir Finding and
- Gecgraphic Mames B Using Geographic Data
= Histarical Collections . .
s Homeland 5ot Frent Featured To m.ﬂ gecdata.gov will help you:
*Humcanes State, County and Local Governments - N F'”S D5ta or Map Services
=Indian Ccean Dizaster Key Resources o Make 3 MEIQ )
=Lewis and Clark o Browse Community
=Local Gowernments Information
=Recrestion and tourism o CDDD-EI?EI.tE on Data
=The Mational Atlas *’-\_CCIM
s The Maticnal Ma o F'ubh_sh wour Data and Map
Services

Data Categories

Save searches, maps, and
=Administrative Boundaries

your favorite geography to

= Agriculture re-use later. A simple reqgistration
= Atmosphere Washingtom, oC \ b process opens up t_hese

*Biology The OC Atias All In One, map service provides access to a v personalization options.

*Business wide range of planimetric, cultural, environmental We invite you to explore ... ar

- Cadastral datasets enabling users to create their own maps easily check out our Quick Start Guide
bemegraphic and quickly. It combines all of the previous DC Atlas 4 to learn mare about using the

- Elewation modules into one application for ease of use and ] main features of geodata.gov.
*Environment increased functionality. 1

=Geology .}i i 1
=Health

- &

=Imagery and Basermaps
=Inland Water

Chicagao, Illinois |
Chicagolaps provides information on citizen services and | = |
physical infrastructure components in the city, GIS is used
+Trancportation to manage street and building inventories, dispatch i Ta—
lline services, and maintenance of underground utilities. |

=Locations

= ceans

LYY FEWER TN ENENER S R TEN SR LY 2




Puget Sound Regional Council

Puget Sound Regional Council R - |

Ahout = Growth Management = Transportation « Economic Development Funding = -

Home = Data Systems and Analysis = SIS and Maps

.

getting ready for the futﬁ‘
GIS and Maps

census

Surveys Map Catalog USEFUL LINKS
Population & Housing Gecgraphy
Employment Cataleg of PERC map products. Maps
Transportation Data Aerial Photos

1S Shapefies

Map Catalog Index of GIS shapefiles, including census geographies and FSRC RELATED PSRC
@IS Shapafilas forecasting zones. RESOURCES

Equivalency Tables

Fuget Sound LiDAR Consortium . Census
A Trane Equivalency Tables Forecasts
Models & Tools Equivalency tables for correlating warious geographic boundary systems
Forecasts (e.g. census tracts to TAZ, FAZ to TAZ). CONTACT
Research
) ) ) Andy Morton,
Regional Data Profile Puget Sound LiDAR Consortium 208-484-7527

Puget Sound Trends
Dvata Request Form
Regional Technical Forum for the Pugst Scund region

Devotad to devaloping public domain high-resclution LIDAR topography

Wi A-Trans: Wyashington State Transportation Framework

WEDCT-sponscred interagency collaboration to build a statewide

transportation spatial data structura.

Contact Us Publications Privacy Policy =eful Links Site Index
Puget Sound Regionsl Council = 1011 Western Lve, Sute S00 = Seattle, VWb, 93104 = 206-464-7030




WSDOT Geodata Catalog

’ Washington State

General Information

W SDOT Geolata
Distribution Catalor

home page

Howe to use the
W SDOT GeoData
Distribution Catalor

Data download content
and format information

Links to other
YWiyashington State GIS
data sites

Available Data

Transportation
Features

Folitical and
Adrinistrative
Features

Department of Transportation

WSDOT GeoData Distribution Catalog

| News | Search | Contact WSDOT | WSDOT Home |

TRAFFIC & ROADS | PROJECTS BUSINESS | ENVIRONMENTAL | MAPS & DATA

The WSDOT GeoData Distribution Cataloqg, maintained by the Office of Information
Technology, is a centralized distribution site for geographic information system data
produced at the WWashington State Department of Transportation. Data provided here is
used by WSDOT's transportation partners, government entities, schools, private
businesses, and the general public. The W3DOT GIS Cormmunity actively promotes
inter agency data exchange and resource sharing; therefore, data on this site is available
for download free-of-charge. Our data is provided in ESREI shapefile, georeferenced jpy,
and Mr. SID formats. See the sidebar to the left for more details, If you do not have a
SIS solution to view this data, you can download free of charge open source software for
YWindows, Macintosh, or Linux from Quantum GIS (Qgis) or Befractions Research (uDig).

Geospatial Data Available for Download

TRANSPORTATION FEATURES

ITranspnr‘tatiDn Projects, 09-11 | WEnw IannInad | 4 rB
ITranspnnatiDn Frojects, 2005 Partnership Package | T e IannInad | 1.2 MB
[Bridges | Wiew |Download| 334 KB
|Ferr1 Houtes | e IDDwnIDad | o2 KB
IFerr'-,f Terminals, Public and Private | WEnw IannInad | 52 KB
e ——— —_ - .. - J— ... —_ I - [~ . Al RS —




Washington Transportation GIS
Framework

WA-Trans Project

- MA-Trans Home

- Project Documents
- Steering Committes
. MWA-Trans Partners
. Presentations

Pilot Projects

- Puget Sound Pilot
. Dne-Foad Pilot

Project Links

- FAC)
. ACrOnYms
. BEelated Links

- Extral Mile Awards
- Project History

Geographic Services

- ferial Photography

- CartographyfGIS

- Geodetic Survey

. Photograrmetry

L WATrans Framework
« Geo Contacts

Contact Us

. GIS Proiect Mangoer:

.
7- Washington State
" Department of Transportation

Traffic & Roads

Praojecks

2= Geographic Services Office

Business Environrmment

testsize: T T 1

Washington State Transportation Framework

Welcome to the Washington State Transporiation Frammewaork for GIS

weh site. In short, we're called “wWa-Trans®, This site provides news,@cteber 30, 2008

announcements, and related links about our project, and is
sponsored by the Washinaton Geographic Information Council, the

o

Framework Management Group, and the Washington State

Departrnent of Transportation. Our project mission is to provide the ©
hest up-to-date data on roads, railways, ferries, aviation, ports, and
non-motorized transportation infrastructure, This data can be used
in geographic information systems (GIS) across the state for a variety

of purposes — from emergency management and homeland security
to transportation functions to environmental analysis and management.,

Collaborative Planning and Building

Building a statewide transportation database is
a collaborative effort that will be continuously
improved, It will include location-based
transportation data available from all levels of
government, including tribal nations, The
Wa-Trans data or *transportation layver” will
seamlessly conneckt between jurisdictions,
boundaries, and other framework layers. For
more details, see the Executive Sumrmary (pdf],
We encourage other State DOT's to become
involved in this effort through the
Transportation Pooled Fund.

To be successful, WaA-Trans must be supported
by well defined, documented, repeatable

Project News

+ The One-Road Pilot Data User Portal

Prototype is installed; Final User testing
will begin in Movermber,

* The 2ne-Road Pilot Data Provider Portal

Prototype is installed; Unit testing has
begun and changeserrors are being
corrected.,

* Welcome Idaho as a new Transportation

Fooled Fund Member., Current rmembers
are California, Idaho, Mebraska, COhia,
Cregon and Tennessee.,

* To help maintain data aver the long

term, Change Detection and Change
Management process are being
developed and tested. Change detection
is 95% complete. Some QA/QC data
reports are being reviewed by providers.

)T Harme

Maps % Data

Thiz zite was last updated:



Questions?

Ed McCormack
Civil and Environmental Engineering

Washington State Transportation Center

(206) 543-3348
edm@u.washington.edu



Linear Referencing Methods

Route 0023 RM1 (1.2)

RM2 (2.4)

Example LRM - Reference Marker Offsets

ROUTE_ID

BEGIN_MARKER

BEGIN_OFFSET

BEGIN_SECID

END MARKER

END_OFFSET

END_SECID

ATTRIBUTES

0023

0023

RM1

RMZ2

-0.4

1.3

RM1

RM3

0.5

-0.7
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Truck Data vs. Car Data

GPS Speeds (Trucks) vs. Freeway Loop Speeds (Cars)

GPS 3-Minute 20-Second
Road Mile Post Time Speed Loop Data Loop Data
I-405 8.00 14:34 15.3 59 26
I-405 8.06 14:35 14.5 60
I-405 8.47 14:36 37.8 60
I-4035 9.19 14:38 23.9 60 45

« Which is right?

* |t turns out trucks have different travel
patterns and speeds than cars



Average Truck Speed: 47mph.
Average All Vehicles Speed: 57mph

90

Average Truck Speed: 40mph.
Average All Vehicles Speed: 58mph




We Can Evaluate Construction Impacts

1-90 Eastbound Average Truck Speeds by
Time Period

=)
o

\

\ / Two Weeks Before
= \/ Construction
=]
E’. 45 ) = Three Weeks During
i Construction
Two Weeks After
40 Construction
35

Morning  Midday  Afternoon Evening Total
Peak Peak

93



Wireless GPS Data
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Geocoding Results

Addresses® & .+
Totals: 12, 63 1= |c

T Computer-Matched:- = TE.8% |C
Intersections® x e
Total = 3, 8028 |

- Computer-Matcheds 57.3%= |
Places# & ¢
Totals= Oz o -

- Computer-Matcheds 0% i

All Data @ & ¢
Matched- by - Computer-or-Manually 97 .0%= |iC




Shopping by Walk Trips

Percent of
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Truck Data

Truck ID
Latitude and Longitude
Time/ Date Stamp

Ping at engine start/stop and every %2 to 15
minutes

Privacy protected



GPS data from trucks

, Average : .
_,GPS Total Daily  Total Trucks F Eq“ﬂ} cy of Data type
Vendors . reads (minutes) :
Records
In-vehicle
. 75 1
Vendor A 94.000 Appmx 2,° 00 5.15 GP.S with a
per day cellular
connection
In-vehicle
Vendor B 12.000 25 0.5 GBS with 2
cellular
connection
Vendor C 3,000 60 1-5 GPS cell

Phone




Geocoding

XGPS point

§ travelingina
decreasing direction

d traveling in an
increasing direction




Average Daily Travel by Mode

H Auto
® Transit

O 10 20 30 40
Average Miles of Travel per...



