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Project Background

= FHWA Road Weather Management Program
* Contract: DTFH61-06-D00006, Task Order 2

* |nitial study conducted from August 2007 - June 2009
* Report: FHWA-JPO-09-055, June 2009

* Follow-up study conducted from August 2009 - January 2011
* Report: FHWA-JPO-11-018, January 2011

« COTM: Dr. Roemer Alfelor
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Project Objectives

= To characterize the availability and quality of road weather
information focusing on the information content and
usefulness.

= To serve as a baseline for future comparisons of enhanced
road weather information enabled by the Clarus system
and other advanced road weather management
technologies.

= To recommend a strategy for future monitoring of road
weather information quality
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Methodology
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Characterize Available Road Weather Information
Scan Road Weather Information Sources
Characterize Road Weather Information

Develop Baselining and Comparison Procedures

2008 Survey

Design survey

Survey DOT transportation managers (Advisory, Control, Treatment)

Analyze and report results

2009 Survey
Refine survey

Survey DOT transportation managers (Advisory, Control, Treatment)

Analyze and report results
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Road Weather Products

"MYMeridian

¥ Environmental Technology Inc.

An Iteris Company

PRODUCT

SINGLE

SPATIAL FORMAT Time FRAME

MapP HisTORY CURRENT FORECAST

Weather Summary NWS * *

Weather History NWS * *

ESS Current Conditions DOT * *

ESS History DOT * *

Regional Weather Map STWSP ¢ *

Regional Forecast (Zone Forecast) NWS * *
Pavement Forecast (511 Forecast) STWSP * *
Road Weather Alert STWSP L 2 L 2
Watches and Warnings NWS ¢ L 2
MDSS STWSP * *
Road Condition Report DOT L 2 L 4

Flood Warning NWS * L 2

Camera Images DOT * *

Radar NWS & WSP 4 ¢
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Road Weather Elements
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Air temperature

ELEMENT

Visibility

Dew point temperature

Pavement temperature

Relative humidity

Pavement condition

Wind direction

Chemical concentration

Wind speed

Freeze point temperature

Wind gust

Frost probability

Precipitation type

Treatment recommendation

Precipitation rate

Road closure

Precipitation accumulation

Severe weather advisory

Snow rate

Wind advisory

Snow accumulation

Winter weather advisory

Weather type

Dense fog advisory

Precipitation start time

Flood advisory

Precipitation end time

Flood stage

Precipitation probability

Camera — road conditions

Probability of precipitation type

Camera — weather conditions

Maximum temperature

Camera — traffic

Minimum temperature

Radar images

Cloud cover
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NWS Current Weather

National Weather Service &

NOAR
(\/ Telecommunication Operationsi«( Ce nier;

Site Map News Organization

Current Weather Conditions:
WASHINGTON NATIONAL AIRPORT, VA, United States

(KDCA) 38-51N 077-02W 18M

Conditions at ] Jan 17,2011 - 08:03 PM EST | v \
2011.01.18 0103 UTC " FElements
Wind from the NNE (030 degrees) at 10 MPH (9 KT) « Air Temp
Visibility 7 mile(s) .
Sky conditions overcast * Dew Point
Weather Light freezing rain, snow - RH
Precipitation last hour A trace . .
Temperature 30 F (-1 C) * Wind Dir & Speed
Windchill 21 F (-6 C) + Weather
Dew Point 23 F (-5 C) . ey g
Relative Humidity 74% *  Precipitation type & amount
Pressure (altimeter) 30.23 in. Hg (1023 hPa)

ob KDCA 180103Z 03009KT 7SM -FZRASN BKN020 OVC031 M01/M05 A3023 RMK AO2 FZRAB0058 P0000
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ESS Current Weather

District 2 Sites
TH1 @ MP 146.3 (220017

*CAN web ssi® Site Status

Current Time: 011712011 1950 CST
Data Time: 01M17/2011 19:45 CST

= Elements
Air Data Wind Data :
Temp| RH |Dew |WiBIE |Min | Max| BaroPs | Spdévg | SpdGst |Dirdvg |DirGst « Air Temp
aF |84% | 1F | 4F [5F [13F[28.20in [9mph |18 mph| M il D .
* Dew Point
Precipitation Last Precipitation Period Accumulation : RH
Type |Intensity| Rate Start Time End Time| [10 min. 1 hr. 3 hr. 8 hr. 12 hr. c Wind Dir S eed & GUSt
Snow | Slight |0.0iph [01A7/2011 19:38 - 0.00in|{0.00in{0.02in|0.30in|0.38in ! p !

*  Precipitation type
: +  Pavement Temperature
Sfc | Sub | Frz | CF |Chem |Dpth| loe Cond |Salin
9.7F |20F |32F |20| 0% | - |99%|0 mhos| 52 |Hid +  Pavement Condition
+ Chemical Concentration
Subsurface Data
Sensor Temp * Freeze Point Temp

Subsurface Sensor (0)| 20F |History

—

Surface Data

Sensor Status
TH 1 EastBound (0)
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Product Components

PRODUCT COMPONENTS

Alr temperature

Dew point

Relative humidity

Wind direction

Wind speed

Weather

Precipitation type
Precipitation amount

SNow amount

Air temperature

Dew point

Relative humidity

Wind direction

Wind speed
Precipitation amount

SNow amount

Alr temperature

Dew point

Relative humidity

csscuren (0S8
Conditions -

Wind gust
Precipitation type
Favement temperature
Pavement condition

Chemical concentration
Freeze point temperature

Weather Summary

Weather History
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Product Components

= 14 Products (2008 survey)
= 37 Elements (2008 survey)

= 92 Product Components (2010 survey)
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Quality Assessment

= Quality Attributes

«  Accuracy

«  Completeness
«  Relevance

«  Latency

«  Reliability

«  Easeof use

«  Composite average of six attributes

= Importance
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Quality Attribute Question

Source: National Weather Service
Spatial Format: Single Site Report
Time Frame: Current

1. In your opinion, please indicate the level of Accuracy/Precision for the
following Road Weather Components within Current Weather products.

Accuracy/Precision - How close is the observed or forecasted condition
to the actual condition?

very High High Moderate Low /ary Low Not Applicadle

Air Temperature O O O O O O
Dew Point (D O C) C‘ '3 O
Relativa Humidity (:) O O C) (3 (D
Wind Direction (/:\) (’_\) O \/_\) '/_\; (’_\)
Wind Speed (3 O O Q @, (:)
Weather (:) (:) O C' ‘3 (:)
Pracipitation Type () () () @ ':) QO
Pracipitation Amount (’:) O Q C‘ ‘3 (D
Snow Amount ®. O O O () O
Comment an this question?

-

2
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Computation of Results

STEPS

= List Likert scores for each Product Component by Attribute

= Calculate statistics

* Number of responses
Average (mean)
Median
Standard deviation
Range
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Distribution of Product Component Attribute Averages

ATTRIBUTEAVERAGE
Accuracy
Completeness
Relevance

Latency

Reliability

Ease of Use

>
O
]
s 15
o
@
bt
L

Composite Avg

Attribute Averages

—o— Accuracy/Precision —#— Completeness Relevance Latency —*— Reliability —@— Ease of Use ‘
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38 | ESS Histories - Chemical Concentration 183 | 317 [ 3 333 | 420 | 257 | 297 3.50
39 | ESS Histories - Freeze Point Temperature 200 | 317 | 333 [360 ] 425 283 | 316 3.50
40 | Map - Air Temperature 391 | 423 | 345 | 375|419 a18 | 404 4.10
41 | Map - Dew Point 365 | 420 [ 395 | 375|410 ] 415 | 400 4.00
42 | Map - Relative Humidity 381 | 424 | 385 | 375 | 410 | 420 | 389 3.70
43 | Map - Wind Direction 365 | 423 | 418 [375]| 414 | 424 | 409 4.00
44 | Map - Wind Speed 395 | 423 | 418 [ 375 ]| 414 [ 419 | 408 4.19
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Interpreting Results - Rankings

Map - Wind Direction 22 30 30 B4 3B 21 23 70
Map - Wind Speed 3 31 H BS 39 27 Fat 52
Map - Precip Type =T 52 17 43 49 25 42 44
Map - Pavement Temperature 46 51 20 68 45 34 36 36
Map - Pavement Condition T TG 35 45 44 40 of 45
Map - Chemical Concentration 83 B4 89 ¥i:) ] 68 82 a7
Map - Freeze Point Temperature i1 66 63 66 41 49 63 G5
Zone Forecast - Maximum Temperaturs =8 22 a0 45 i3 =1 69 83
Zone Forecast - Minimum Temperaturs 56 23 85 47 T4 58 68 74
Zone Forecast - Wind Direction 73 24 86 BT B8 59 73 54
Zone Forecast - Wind Speed 69 25 a2 & B9 & 70 55
Zone Forecast - Weather L] 50 L 75 i2 74 30
Zone Forecast - Probability of Precipitation 80 59 Ji:] 49 TE a5 78 7
Pavement Forecast - Air Temperature S5 1 26 3 1 4 21

= List of Attribute Ranks by Product Component
* Ranked from highest average value to lowest
* Ranks represent position in average scale, NOT QUALITY
*Ranks color coded by quartiles
» Patterns are easier to recognize
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Interpreting Results - Rankings

PRODUCT COMPONENT

Accuracy /
Precision
Completeness
Currency /
Latency
Ease of Use
Composite
Attribute Score
Importance

ESS Histories - Precip Start
ESS Histones - Precip End
ESS Histories - Pavement Temperature

61

HHH Relevance

b b [0 o [ro Timeliness /
« R R il Reliability

[=r I l=r]
II
=]
=]
H
8]

ESS Histories - Pavement Condition
ESS Histones - Chemical Concentration

ESS Histones - Freeze Point Temperature

Map - Air Temperature 26 29 52 61 35 26 33

Map - Dew Point 40 33 54 62 46 28 38

Map - Relative Humidity 44 26 60 63 A7 24 40

Map - Wind Direction 22 30 30 64 38 21 23

Map - Wind Speed 23 31 31 65 39 27 29 52
Map - Precip Type 57 52 17 43 49 55 42 44
Map - Pavement Temperature 46 51 20 68 45 34 36 36
Map - Pavement Condition 67 55 45 44 40 57 45
Map - Chemical Concentration 55 1- -
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Key Findings

= Pavement Weather Forecasts

* Highest rated resource

* Qverall quality attribute ratings were high
= Watches and Warnings

» Second in importance and overall quality rating
= Camera Imagery

* High in importance

* High in accuracy and currency

= Radar

* Timely and reasonably accurate
* Derived services need improvement

Providing Tomorrow’'s Technology Today



"\Meridian

¥ Environmental Technology Inc.

Key Findings

= ESS Observations

* Lower level of importance

* Issues with accuracy, timeliness, and reliability
= Road Weather Alerts

* Important to users

* Users disappointed with content and timeliness

= Road Condition Reports
* Average level of importance
* Issues appear in most quality attributes
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2008 - 2010 Results Comparison & Meridian

ELEMENTS

= Advisory - averages increased by 0.54

= Control — averages increased by 0.54

= Treatment — averages increased by 0.08
PRODUCTS

= Advisory - averages decreased by 0.19

= Control — averages increased by 0.34

= Treatment — averages decreased by 0.08
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General Findings

= Perceived quality is “good” — Likert score of 4

= Attributes needing weather support emphasis:
* Accuracy
« Ease of Use

= Differences between user expectations and perceived quality are
affected by:
*  Sensor performance
* Forecast accuracy
«  Complexity of ‘abstract’ secondary formats

= Human factors have an important influence on the estimation of
quality
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Recommendations

= Sample Size
* Increase the number of participants
* Expand the sampled community
= Length of Survey
« Separate into survey components
* Perform series of shorter survey components
= Survey Clarity
* Use example of product at beginning of each section
* Simplify questions
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Program Recommendation

= FHWA Road Weather Management Program should...
* Have oversight of an ongoing quality “monitoring” program

* Establish a road weather information quality attribute
database that is periodically updated

* Guide an open dialog of the monitoring process at
appropriate road weather stakeholder community meetings
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Contact Information

Dr. Roemer Alfelor - FHWA Road Weather Management Program
Roemer.Alfelor@dot.gov

Bob Hart - Meridian Environmental Technology, Inc.
bobhart@meridian-enviro.com

Leon Osborne - Meridian Environmental Technology, Inc.
leono@meridian-enviro.com
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