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Problem 1: Traffic may kill you!

More than 40.000
killed every year in
the EU In traffic
accidents

More than 1.200.000
Injured
Weather plays a

significant role in
most accidents

EU target of 50%
reduction no success

A
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Problem 2: It's getting hot!

20% of green
house gas
emissions are
generated by
transport

But efficient and
safe transport Is
vital for the society
and economy
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Road Map for Radical Innovations
IN European Transport Services

Budget: 4.9 M€ European Union funding: 3.3 M€
Duration: 34 months 2007-2010
Coordinator: Foreca Consulting Ltd / Dr. Pirkko Saarikivi

14 Partners from Finland: Foreca Consulting Ltd, VTT,
Finnish Meteorological Institute, Destia, Logica Suomi,
Sweden: Klimator AB, Semcon Caran AB, The
Netherlands: Demis BV, Germany: DLR, Poyry Infra
Traffic GmbH, Italy: ARPAV, Hungary: Road Safety
Engineering Bureau, Croatia: Meteo-Info d.o.o.,
Slovenia: Amanova d.o.o.

ROADIDEA-INCO Seminar 24 September 2010 Environment Canada




RSADIDEA

Overall objectives

e Thorough analysis of the potential of the
European transport service sector for new
Innovations

e Opportunities and barriers?
e Can Europe produce radical innovations?
 We claim that...
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Our hypothesis

Effective accessibility to all kinds of useful
Information,

combined with advanced data fusion
methods,

applied on technological information
platforms,

with high level of standardisation;

These are the prerequisites for the creation of
INnnovative mobility services!
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Technical platform and data flow

Focus areas SYSTEM PLATFORM
| End users -private End users -public End users -authorities
I
| + adapters |

TECHNICAL PLATFORM

data definition database implementation commucication interface

| l * ada ptirs 'f'

Flow

v 4 ]
filtering (data mining)
Registers ) )
- road register . . Other data
: Information about Information from
- public traff twork hicl sources
transport raffic networ vehicles eg. maps
register A 4 4 A 4 4
| Sensors | | Sensors |
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Two Innovation cycles

Problems to solre 7
\1ABra|nstorm

Transport and

weather expettise >

Access to information?

Select the champions

Bottle-necks?

Develop methods and models

i

Evaluate DRvaTEe
4/ Validate Develop 2
int, / f Barriers?
reedbiack
Client
Interviews
. - b ‘—-—._______.. .
Is it valid business? : Pilots
3 Reality-
Check Research

Problems to sofve \1ABrai nstorm

Transport and
weather expertise »

Access to information?

Select the champions

De%’nethods and models
Develop 2

Bottle-necks?

4 Evaluate
Validate

4

Barriers?
Internal
Feedback
Client
Interviews
i -2 : e Piots
Is it valid business? :
3 Reality-
Check o |
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New Ideas created and evaluated_ W

e More than 100 road . i
service Ideas created In @ @ f
prainstorming sessions 7-9:30 AM

EXCEPT HOLIDAYS

e Few had potential, many
were not feasible

+11

14-6:30 PM
MONDAY - FRIDAY |

e Filtering using democratic EXCEPT  HOLIDAYS

voting

e Best ideas shortlisted and
developed further
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And how does the future of
weather and traffic services look
like?

Transport information systems are
getting more and more
complicated
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New V21/12V communication
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Increasmgly complex systems
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'nte"iDr"vew

Safer.

Smarter. V IntelliDrive™ Networked Environment
SRR DATA IN, ACTIONABLE INFORMATION OUT

R
Vehicle Status Data E-Payment i I Real-Time Travel Info
; Service ﬂ /
65 mph... Infrastructure
..brakes on_.. S5tatus Data
s D OSSN TE, e

Weather Data IntelliDrive Signal Phase & Timing
System Adjusts Real-Time

Conditions

$7)

! /
Safety Alerts -
: Transit Status Information and Warnings
Data . '.'
a ﬁ EcoDrive Applications
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CE b

TRANSPFORTATION SYSTEMS

- Through this highly collaborative effort, researchers from University of Waterloo, University of
0 i e Toronto, and several automotive companies are developing innovative technologies that will
_ﬁ ’i“ - collectively improve fuel efficiency and safety, while reducing emissions, manufacturing costs,
| i Q and traffic congestion. The research team is also investigating efficient methods of power

GREEM INTELLIGENT distribution and delivery that will limit the impact of widespread electric vehicle use on our
electricity grid. The figure below illustrates the inter-relationships between the three main
research themes covered by Green ITS.
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& Intelligent \%
3 H 2
o
Multidisciplinary & Transportation \% Automated
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IntelligentVehicles and Highways

-
Intelligent
Highways and Collaborative Vehicle
Traffic Modeling Driving Communications
% _J
University of Waterloo

200 University Avenue West WatCAR : h
Mechanical & Mechatronics Engineering, E2 2354G

Waterloo, Ontario, Canada N2L 3G1 Waterloo Centre for Automotive Research
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Partners: Foreca Consulting Ltd, DLR, Amanova. EC funding 99 k€. Start date 1. Jan 2010, duration 7 months.
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Comparing the continents

47 countries, 23 languages
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The Clarus Initiative

Clarus i1s an R&D initiative to demonstrate
and evaluate the value of

“Anytime, Anywhere Road Weather
Information”

provided by both public agencies and the
private weather enterprise to
transportation users and operators.
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US Federal Highway Administration vision

Clarus Initiative
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One European visio —

European/

Global
Networks

Information

users:

Authorities, Research,
Universities,
companies, e

infrastructure to collect and

store traffic information form
___various data feeders and provide
common database!

n on

Maritime
Traffic Data

/DATAWAREHO
ADMINISTRATOR

Development and

rovision of service

Common
Traffic Data Warehouse

nfori ion Fe T
\\ Information Feeder /

Source: Finnish Marine Administration
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Participation Status for Clarus
as of December 31, 2009

Participation

Local DOT Participation
@ City of Indianapolis, IN
@ McHenry County, IL
@ City of Oklahoma City, OK
@ NY State Thruway
@ City of Denver, CO
@ \Washington, DC

Clarus Connection Status

Connected .Pending

) S
Sensor & Statlofl Count ™ (35 States, 3 Locals, (5 States, 2 Locals)
2,019 Sens_or_ Stations (ESS) 3 Provinces) Considering
46,723 Individual Sensors Partially (1 State) (4 States, 1 Local)

A
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Clarus quality control
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Next Steps for Clarus

Enhanced QC Algorithms
Mobile Sensing Research
Transition C/arus to NOAA by 2011

Provide an environment to innovate and
create new and improved services
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Source for unlimited service innovations!

2 B

Travel Info

_ _ Add Detail to
Credible & Precise HAR & VMS

Travel Advice

o]

e Spawn New
Route_Specmc Technologies
Radio & TV v _ : (PDA, cell)

Broadcasts of
Travel Conditions

More Effective Websites ™ Enhanced decision
N making tools

In-vehicle

Information
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Data + Models = ITS services

DATA MODELS  USERS

TRAFFIC

DATA VERIFICATION DRIVERS

WEATHER

DATAFILTERING TRAFFIC CENTERS

GEOGRAPHIC

DATA COMPRESSION PAYMENT SERVICE

CONTROL

MAPPINGS ROAD SERVICE

SERVICE

ANALYTICAL POLICE

INFRASTRUCTURE

EMPIRICAL SAFETY SERVICE

PUBLIC
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Models for road applications

Chﬂi%ﬂ

Plowing

B Adjust snow depth for
G | compaction + meliing

NeEn -t L ONC
Determing Treatmant

relative to the ability of traffic io Calculate depth from forecasted
OVE weather
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ecision Support — the MDSS

National Weather Road Weather Forecast System

Service Data
| Forecast Module A —

NAM Forecast
GFS model o Integrator
s
METARS
SYNOP Post

Processor

Data /
Ingest (g Forecast Module C §

/
Forecast Module D [}
N
b Forecast Module N

Forecast

Supplemental Data Product

Rapid Update Cycle (RUC) Modeu

I!‘Ihéls“?;fu Road Condition and Treatment Module
Colorade DOT : 5
City of Denver Road Temperature Prediction Model

* Chemical Concentration Algorithms
* Rules of Practice for Anti- and Deicing

Road Weather Predictions and Plow Route Specific Treatment Recommendations

B Treatment Selector

I-70 at Vall Pass
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Some mobility service solutions
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Some mobility service solutions

<.

RITIS 4D data visualisation
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Some mobility service solutions
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RITIS Diagram — From Data to Application
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Top ROADIDEA service Ideas

e "Pulp Friction” slipperiness warning system
e Fog warning system in ltaly

e Route weather planner for cyclists and
motorcyclists

e Combining weather and traffic models in
Gothenburg Sweden

ROADIDEA-INCO Seminar 24 September 2010 Environment Canada
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Friction model for slipperiness warnings

Pulp friction pilot produces road slipperiness prediction for Finland 11/19/2009 2:04 PM
by Poul Grashaff {inkernet)

The pulp friction pilok produces predictions for road slipperiness for 91 weather skations in Finland, You can find a
dermonstration map here,

¥ 5 - 3 )
& p 3 P Time. | sirc || Road C Friction Surface || Condition
@":“p‘%¥ g ABO000 (GMT | 0.4 0.1 062 depostt, frost | bad
v_agkwa. . % 7 150000 (GMT | 0.4 0.1 0.61 deposit, frost | bad :
-_r:f.:_-__k:; ! ﬁ". 14:00:00 [ GhT I:I.E 0z 058 deposit, frost badd
BV :
|
"NEREPFERHEENS RT3 ERERF RN IRRE
NRPRERERASNATRERBERIAJRXRERRE
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Idea

Snow and ice may exist almost 6 months a

year on Finnish road network
N Increased traffic incident risk

Develop a statistical forecast model for
road surface friction based on friction
measurements made by Vaisala DSC111
instrument

Develop a forecast tool for meteorologists
and road maintenance personnel

Product(s) for drivers

RSADIDEA

Vaisala DSC111
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FMVI’s road

Upper boundary forcing

Atmosphere
Weather ( « wind speed (V,)
model « air temperature and humidity (T, , Rh)

» global (short wave) radiation (Rq )

/\
QV < « incoming long wave radiation (R, )
p _ * precipitation (P)

Traffic
» mechanical wear, heating

Turbulence
e natural n

 traffic indudyd/ Surface heat exchange

* sensible heat flux (H)

* latent heat flux (LE)

— « long wave radiation (R)
o stability

Ground heat transfer
* heat conductivity (1)
» specific heat (c)

* density (p)

* porosity (@) S
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Road weather classification

Friction

Description
of the road
surface

Slipperiness
classification

Foad
weather
index

015 - 0.20 — 0.25— 0.30 - 0.45 —
0.19 0.24 0.29 0.44 1.00
ley Packed | Rough Clear and | Clear and
SNowW icef wet dry
packed
SNoOW
Slippery | Fair Good Good Good
winter winter road road
condition | condition | condition | condition
AN v
Ead road
waath&r

Classification by Finnish Transport Agency
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Observed friction vs. show+ice and
water on the surface

Anjala observations, winter 2007-2008

0.9 0.9 | | |
0.8 - -
0 - -
z 0 — = @@@%%oocgo < ; 5
o o SR
o O = o 051 =
il 0.4 - il 0.4+ -
0.3 — 0.3~ -
0.2 T 0.2 =
a) 0.1 e Rl b) 0.1 ' ' '
0.00.102030405060.708091.0 0.0 0.5 1.0 15 2.0
SNOW AND ICE WATER
Observed friction with ice Observed friction with
and/or snow on the surface water on the surface.

(water content in mm)
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How does the friction model work?

All input data is available from FMI road weather

model

N Friction formulas included into the road weather

mnodel

-

Simulation

T~

0
Weather ngel

un

/\/

=)
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Implementation

/
Google.maps application presents 3- K
hour forecast of expected road weather A 253
o Tempe ratu re E;E;zliz EESDD 00 (GMT+02:00) .JnEfu /f\
+ Friction T
e Road condition S P LT e e
Produced in collaboration between FMI, T THET I ET TR [T 7

Destia and Demis
http://pilot.roadidea.eu/friction/ :

@fwm « Also, a mobile phone application available

./« Information of road weather (including friction),
N roadside photographs, warnings given by other
users

 Produced in collaboration between FMI, Destia
and Logica

.II’I:IiSIU

S
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Validation results

e Modeled vs. observed
road surface friction
when snow/ice on the
surface

e Correlation 0.86

FRICTION_OBS

0.1
01 02 03 04 05 06 0.7 08
FRICTION_MOD

Utti 2009/2010



RSADIDEA

More results

e Model simulates cases of poor friction well, but...
e Model produces typically too low friction values for a too long time
— The road weather model has too big storages for ice

— The road weather model lacks information about road maintenance
actions < Necessary input data for a well-functioning model !

Eitka w15 Anjala Opt

09
g-_ﬂ, Modeled
0.6
0.5
o1 Observed
0.
1 T T
00 12 00 12 00 12 00
16.03 16.03 17.03 17.03 18.03 18.03 19.07
Modeled . -
Eitka wtd EKiistima Opt
1 L 1 L L L L L L l 5 5
!_ Modeled
R A : Observed
................. - — :
Modeled : i et [ RARRRRS : r .
00 12 00 12 00
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Conclusions and future

 Friction model is a new, innovative
product

e Results are not quite as good as
expected, but the shortcomings are
realized

e Further development, testing and
evaluation is an ongoing process

Guidelines

e Define station specific relationships
at all computation points

e |nvestigate a probabilistic approach
to frlct|0n7sllpper|ness forecasting

e Contact: Marjo.Hippi@fmi.fi




Fog pilot products
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Roadidea FOG PILOT — PROBABILITY > WARNINGS iifz-‘«-;.’ %

PROBABILITY >
WARNINGS

We can associate an alert
level to a probability treshold

A good choice could be a 30-
40% treshold to give a fog
warning

(derived from probabilistic
verification to maximize the
economic value of the
monitoring system and
corresponding about to a 75%
POD and 10% POFD)
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Roadidea FOG PILOT — REAL TIME PRODUCTS
CONCLUSIONS

» a probabilistic areal fog monitoring system has been built, using limited number of
visibility detectors, satellite data, meteorological station data

» probabilistic verification of the Fog Pilot shows pretty good performance with probability
of detection of 70-80%, probability of false detection of about 5-15%

» most value to the final product is brought by direct visibility measurements, whereas
satellite brings added value especially in the spatial interpolation

» fog Pilot has the potential to give support for accident prevention and traffic
management

ARPAV Foqg Pilot WEB SITE http://85.42.129.76/ROADIDEA




ROADIDEA

Planner

Add route point | zoom in | Zoom out | move map | entire map | previous view | next view | print map

Download GPS route

Route length: 37.1km
Departure time: 17:14 - +
Raimfaii: 0.55 mm
Av.Intensity: 0.27 mm/hr
Max.Intensity: 1.78 mm/hr
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RSADIDEA

i

Gothenburg pilot

le’plng

e Info from ordinary cars combined with weather obs

A

ROADIDEA-INCO Seminar 24 September 2010 Environment Canada



RSADIDEA

Key ROADIDEA conclusions

e Technology or service delivery are not barriers
any more

e More data and more complex data systems
are emerging and need development

e Access to data Is the key barrier for new
Innovative (European-wide) services

e Recommendation for a minimum data set that
should be available in all EU countries with
reasonable conditions

ROADIDEA-INCO Seminar 24 September 2010 Environment Canada




RSADIDEA

www.roadidea.eu

e Plenty of documents available covering the
detailed analyses of transport systems

e You can still write down your own ideas

e ROADIDEA web site will be available for some
years after the project

ROADIDEA-INCO Seminar 24 September 2010 Environment Canada
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