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Weather & Roads — Safety

e 7,130 fatalities
e 673,000 injuries
e 1.5 million crashes




Weather & Roads — Economy & Environment

=TT

Trucking delays due to weather = $3.1billion/yr
for the 50 largest cities

Lost commerce due to snow
closures = $10billion/day

More than $2billion/yr is spent on
snow and ice control by State DOTs

Weather accounts for 25% of
non-recurring congestion

Chemicals affect watersheds, air quality and infrastructure
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Road Weather Management

Goal — Improve mobility and safety by alleviating
the impacts of weather on the surface
transportation system

“Anytime, Anywhere Road Weather Information”
IS the program’s mission

This includes current and predicted information about
weather’s affect on roads...

... and the decision support tools to aid road users and
operators to make effective decisions, e.g.,
When to pre-treat roads for snow & ice control
When to post traveler advisories (fog, floods, rain, snow, etc.)
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The Clarus Initiative

. Clarus is an R&D initiative to demonstrate and
evaluate the value of “Anytime, Anywhere Road
Weather Information” that is provided by both public
agencies and the private weather enterprise to
transportation users and operators.

- To do so, FHWA created a robust
v data assimilation,
v quality checking, and
v data dissemination system

that can provide near real-time atmospheric and
pavement observations from the collective states’
Investments in environmental sensor stations (ESS).
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The Clarus System www.clarus-system.com

\/ A d atab ase m an ag e Clarus System Reports and Subscriptions

Get Observations by:

all surface transportation weather i b e Gkt
observations in North America

1€ UDSCr
‘muﬂuality Checking Descriptions
View User Guide Link to Archive Data

One database removes borders Unlted States Cavada

Massachusetts ~ New Mexico outh Dakota Alberta
New York Tennessee British Columbia Saskatchewa
Naorth Carolinalt T Manitoba Yukon Termitory

Provides advanced quality checking |  cas i

Qklahoma

for both atmospheric & pavement ey s o Y sy O s e

New Hampshire Rhode Island Wisconsin
d ata >eorgia arylan New Jersey South Carolina Wyoming

The Clarus System is an experimental product and is being used for evaluation
and demonstration purposes only. This is provided as a public service.

H No warranties on accuracy of data are intended or provided.
I n Cl U d eS eXte n Slve m Etad ata See link to contributor's data disclaimer in metadata file contrib.csv.

“ Federal Highway Administration
Research & Innovative Technology Administration

Easy access via web portal &
subscription Sl Corac vt ——
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A Clear Solution For Road Weather Information




Over 75% of State DOTs Particli
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Participation Status for Clarus

~as of August 24, 2011

. : | 15t time showing mobile data sources!

Canadian
Participation

Local Participation
O City of Indianapolis, IN
O McHenry County, IL
O City of Oklahoma City, OK
O Kansas Turnpike Authority
O Parks Canada

Clarus Connection Status

_ [ ] Connected (37 States, 5 Locals, 4 Provinces)
, gggsorsfnsg?“s:gt?oonuntESS ] Connected plus vehicles (1 state)
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i’c 81 Vehicles [] Considering (3 States, 1 Local)




Clarus System Observations
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The Connected Vehicle
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Improving Road Weather Awareness

Real-time Data Capture and Management Dynamic Mobility Applications

Vehicle Status Data

S

.65 mph.. Infrastructure
...brakes on | Status Data
-..IWO passengers...

Weather Data

Truck Data

Location
Data

Transit

National Rural ITS Conference

1
1
1
1
1
1
1
1
1
1
1
|
'
1
|
|
i
1
1
1
1
.
1
1
1
1
1
1
]

Weather

Transit Signal
Priority

Application

’ |
Management/ i
Dynamic Route
Guidance

e dlgnal Phase &
h .':'j Timing Adjusts
" Real-Time

"' Conditions
€ e,
r—n

Safety Alerts
and Warmings




Connected Vehicle Scenarlos

Daily operations
- Recurring congestion and peak ridership conditions
(i.e., the baseline for activities)

Major traffic incident

Extended closures/fatalities/ major structural damage
occurring on either freeway or arterials with impacts
for freeway, arterial, transit, and parking management

Major Evacuation
Major evacuation of large numbers of people caused
by unpredictable events (e.g., wild fire, terrorist attack)

Major Winter Weather Event
Major winter weather event (ice and snow)
with a regional impact

Special Event
Planned major event impacting corridors and
downtown area

; —~— —_— ﬁw 2P . :; : - | «Q'“KOF' N
National Rural ITS Conference - - %E Pooroaula® & :
\_\:\ + - - ‘0- :- |




Connected Vehicle “Anytime, Anywhere Road Weather Data”

Speed and Heading

Barometric Pressure Adaptive Cruise Control (ACC)
Wmds.hleld Wiper Setting Location and Elevation
Headlights Status Hours of Operation

Ambient Air Temperature ‘

Anti-lock Braking System (ABS) Yaw/Pitch/Roll
Brake Status Accelerometer

Stability Control Steering Angle
Traction Control Differential Wheel Speed
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Weather & the Connected Vehicle

Obtain a thorough picture of current
weather and road conditions by
iIncluding mobile sources

« Higher resolution observations that
spatially augment fixed sensors

« Take advantage of existing standards
and on-board sensors

Improve weather-related decision support tools to
mitigate safety and mobility impacts of weather

« Based on ability to better detect and forecast road
weather and pavement conditions
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Vehicle Data Translator (VDT)
VDT Objectives _—

1. Develop and improve the Connected Vehicle
“Anytime, Anywhere Road Weather Information”

. Better Characterization of current weather and
road conditions

. Accurate Quality Checking and/or Quality
Control of vehicle data

. Development of inferred road segment specific
weather and road-weather information for end-
user applications




Vehicle Data Translator (VDT)

Ancillary: Radar, Satellite, RWIS, Etc.

Mobile
data
ingesters

data data data

Apps and Other Data
National Rural ITS Conference Environments 16
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Integrated Mobile Observing

o & Dynamic Decision Support

DOT &

Private

Vehicle Connected ’
Data Vehicle Data

Capture

Other Connected Vehicle Applications




What Can You Do With VDT-based Data?

T

O

nere are any number of road weather dynamic
nplications that could use vehicle-based

nservations:

» State DOT-based applications

» Transportation-specific applications

= Broad Weather & Transportation
applications
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State DOT-based Applications
= Observation assimilation

o Fill in the gaps between
fixed stations
Maps &

o Collect real-time pavement Forecast
temperatures

Road Conditions

Dry Wet Slush

Compacted Snhow

: s VDT-based data
= Maintenance Decision Support = e s 501

o What are the current roads conditions?

o Accurate pavement temperature
modeling

= Manage Maintenance Actions

o End of Shift Reports
o Materials Management

:
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Transportation-specific Applications

VDT-based weather alerts:
* Impending weather hazards

= Alerts from other vehicles
= Re-routing

Slmulated screen — designed to not distract the driver




Broad Transportation Applications
VDT-based data R

T

Winter Maintenance —
Which roads have been treated?

Route Specific Impact Warnings for...
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School
Buses

Tornado Warning!
170 Denver to Limon
Delay Until 3:30pm
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Weather-related Applications
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Surface Temp(F)

LT Numerical Weather Modeling

Cloud Fraction > 0266,,,
220 —p T (i

Traffic Modeling and Alerting

Weather Modeling — complex terrain




FHWA Road Weather Mgmt. Team

Paul Pisano, Team Leader
FHWA Office of Operations
202-366-1301
paul.pisano@dot.gov

Roemer Alfelor

FHWA Office of Operations
202-366-9242
roemer.alfelor@dot.gov

Gabriel Guevara

FHWA Office of Operations
202-366-0754
gabriel.guevara@dot.gov

Dale Thompson
USDOT RITA, JPO
202-366-4876
dale.thompson@dot.gov

C.Y. David Yang

FHWA Off. of Operations R&D
202-493-3284
david.yang@dot.gov

Ray Murphy

FHWA Off. of Tech. Services
708-283-3517
ray.murphy@dot.gov
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