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Figure 17. Weather Service Provider weather concerns

To get to information that users find necessary, the Internet rates as the most effective way at 94.3%.
Television was ranked the second most effective way of accessing weather information at 72.7%.
Internal sources such as agency radios and intranet were also found useful with this group of respondents
at 45.2% and 31.3% respectively. Telephone and email sources followed close behind in accessing
information at 31.3% and 30.3%.

The most popular products provided in regards to road weather decision-support from this group of users
was weather alerts at 88.9% and road condition alerts at 72.2%. Site-specific weather observations,
regional weather forecasts and site-specific weather forecasts followed behind at 66.7%, 61.1% and
55.6% respectively. Other products such as road weather support guidance and forecasts tailored for
specific road interests ranked much lower at 22.2% and 27.8% respectively. The low ranking and the fact
that only 18 of 36 survey participants responded to this question reflected the functional differences
between the respondents who were actively involved in road weather services and those who were not.
When considering only surface transportation weather service providers, the road weather support
guidance and forecasts tailored for specific road interests ranked much higher at 100% and 100%,
respectively.

To assist weather service providers in making these products, the majority of respondents (16 out of 36)
replied with road condition reports and data from other networks, both receiving 62.5% of the responses.
Observations from the national data network were also deemed important at 56.3%. However, typical
general forecasting methods such as government numerical models and surface and upper air analyses
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were tied at only 37.5% of the responses. Typically, these products only assist in road weather forecasts,
so these results were not a surprise.

Future Expectations

When looking ahead to the future integration of additional data within weather service operations, most of
the 16 survey participants replied with current weather databases (68.8%), weather forecasting processes
(56.3%), and pavement condition databases (50%). When asked if this additional data would impact their
pavement related weather support services, 81% stated that it would either greatly improve or somewhat
enhance their services. No one thought that the additional information would negatively impact the
services that they provide.

Prior quality control of additional information in the future was not as important to most of the surveyed
individuals. Automatically removing flagged data and monitoring flags but not removing data each
received 18.8% of the votes. However, 56% stated that they would not use quality check flags, indicating
that they may not trust the control checks, and would still perform their own checks before integrating
information into their systems.

In regards to using information provided from moving vehicles, users would be optimistic but cautious in
using it, with 43.8% stating that they would want to monitor the data before incorporating it into existing
data processing schemes. Only 18.8% of users polled would not be interested in using this possible
information.

Envisioning the future, new technology may be found as useful as current available sources to obtain road
weather information. In-vehicle display systems, satellite radio, AM/FM radio and televisions were
deemed equally important at 52.6% with this survey’s participants. One individual commented that
having in-vehicle displays would be wonderful to have, but the individual would want some type of cell
phone-based system for his bicycle. Cell phone text messages were rated at 21.1%, showing that even
though a large portion of the public uses cell phones on a day-to-day basis, it is still not their ideal way of
obtaining information.

Conclusions

This group of users routinely acquired, managed, archived, and repackaged weather information for a
variety of purposes and industries. The primary source of weather data was the National Weather
Service. The focus of the survey was to determine if their products, services, or processes would change
with the addition of ESS road weather data provided by Clarus and how the quality check of the data may
affect its use. While a number of members of the group indicated that changes to their products and
services may come slowly at first, the results of verification of the Clarus quality checking process will be
crucial before adoption of the quality check flags will be accepted while others would continue to prefer
to quality check the data themselves.

While camera images were ranked lower in comparison to other methods of weather information, a
comment was made that camera image coverage was important, suggesting areas that could use greater
coverage; even though the feeling was that most areas were being covered well. Although not most
important on the stakeholders’ list, ESS weather conditions and other local weather stations were still
found to be ‘somewhat to very useful’, and did play a large role in the overall decision-making process.

Comments referencing improvement in the frequency and accuracy of ESS suggest that if improved this
would generate greater reliance and use of the data. However, even with the doubts evident within the
survey results, suggestions of more ESS stations, included statements indicating a general feeling that the
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efforts of Clarus would not only increase the amount of information, products and/or services available,
but can also help improve the quality of weather information already available.

Non-Transportation State Agency USER Group
Sample Group

The response from non-DOT state agency decision makers across the Northwest Passage had been limited
and would have been preferrd to be greater. Fifty-eight participants from the eight participating states
completed the survey, with an additional response received from someone outside of the region. Forty-
four of fifty-eight individuals responded to their primary work area, with 84.1% working in public safety
and 15.9% working in emergency management. Montana held the majority of survey participants with 29
out of 59 completed survey responses (49.2%). Wisconsin was close behind at 29.3% participation. The
majority of the respondents were 41 years old or older (76.8%), with the largest age category being
between 51 to 60 years old (41.1%).

Current Use and Access

Seventeen weather conditions were evaluated on a scale of 1 to 10, with 1 being not important and 10
being very important. These individuals found dangerous weather situations most important in their
decision-making processes. Blizzards, sleet or freezing rain, freezing drizzle or fog, moderate to heavy
snow, and blowing snow ranked very high on the scale of importance, as demonstrated in Figure 18.
Additional weather that impacts the general public, such as flooding, bridge and road frost, tornadoes and
high winds followed close behind.

This stakeholder group indicated that there were many resources available to support decision-making.
Over the past year, 59.1% non-transportation agency decision makers were moderately satisfied with the
weather information they had available. They stated National Weather Service warnings to be most
useful in their decisions at 91.2%. These users also found weather radar images and site-specific weather
information to be very useful, both ranking at 84.5%. All of the supplied categories of road weather
information were found to be somewhat to very useful, with combined average percentages in the 90+
percentile. There was one exception with marine information, as most users found this not useful. This
was not surprising, since our survey region is mostly landlocked.

In assessing the usefulness of information, the majority of users found the Internet to be the most effective
at 86.2%. Television and radio were also very effective ways at 63.2%. Telephone and email methods
were at least moderately to very effective with this group, with combined percentages of 68.4% and
51.7% respectively. Faxes seemed to be the least desirable method of accessing road weather
information, with users finding it marginally effective, if not completely ineffective.

When using ESS data, 20% specifically monitored changing road conditions. Fifty-three percent
monitored changing road and weather conditions and trigger alerts to changing road and weather
conditions. Seven percent of respondents used ESS in a different way or not at all. Nearly half of survey
participants, 47.7%, used ESS practically every day, with 86.3% using ESS at least 5-15 days or more
each month. Concerning the usage of sensors available on ESS, road condition information was routinely
used at 88.1%. Other routine sensors were air temperature (66.7%), precipitation rate (58.5%), wind
direction (57.5%), and wind speed (57.1%). Most available sensors were at least occasionally used,
except for water depth on road, chemical factor, and ramp temperature, as these sensors were either never
used or not available to at least one-fourth of this user group. However, from all the sensor information
that was not available to each user, 32.3% would use this extra information fewer than 5 days a month.
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Blizzard Conditions

Sleet or Freezing Rain
Freezing Drizzle or Fog
Moderate to Heavy Snow
Blowing Snow

Flooding

Tornadoes

Bridge or Road Frost
High Winds

Severe Thunderstorms

Weather Category

Extreme Cold

Flurries or Light Snow
Extreme Heat

Moderate to Heavy Rain
Smoke, Mist, Fog, or Haze
Blowing Sand or Dust

Drizzle or Light Rain

Figure 18. Non-DOT State Agency weather concerns

It seemed that the majority of the users do not frequently visit other states ESS data, with 41.9% using
adjacent state information less than 5 days a month and 25.6% never using surround states data. The
biggest concern with ESS data appeared to be the timeliness of the data. Fifty-two percent were
moderately to very concerned with data timing, with 43.9% moderately to very concerned with the quality
of data.

This user group routinely checks ESS to make decisions within their local area (81.4%), and for their
entire state (48.8%). However, ESS outside of the user’s state was less frequently used, with nearly an
equal distribution of use levels across the board. Other weather information sources that were routinely
used were television (61.9%), National Weather Service (57.1%), and road conditions reported by ESS
(55.8%).

The majority of users check their state’s road weather web pages routinely for weather (86%) and road
conditions (84.1%). Other conditions such as traffic and construction were checked, but not as frequently
as the two previous conditions. When considering adjacent states, weather conditions were most looked
at on a regular basis at 29.5%. Other information such as road conditions (50%), traffic (78.5%),
construction (72.1%). and observed travel times (87.8%) were seldom or never used with most of the
respondents.
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Weather related road conditions were identified to have major impacts on transportation and
transportation-related decisions. When making these decisions, this stakeholder group stated that
compacted snow and ice-covered roads have a major impact (86.4%), with snow-covered roads of one
inch or more following closely behind at 84.6%. Black ice and drifting snow on road also have a major
impact on decision making with this group at 79.1% and 77.3% respectively. Fifty-two percent of users
said that adjacent state road closures had minor impact to no impact on their decisions.

Future Expectations

When looking towards future improvements in available weather information that could change
operational decision-making, the comments were scattered across many thoughts. One individual stated
that improved accuracy of forecasts, such as start/end times of a storm and total precipitation
accumulations, would allow for better decision making and cost savings. Additional cameras and
improved sensor accuracy were also mentioned, along with needing to know potential road closures
across the state up to four hours in advance or more. This comment was to improve travel planning, as
this individual stated that there was no reason to travel across the entire state if the interstate would close
half way.

As technology advances and changes in the future, this user group would like to see in-vehicle display
systems as their preferred source of road weather information (50%). One comment received stated that
in-vehicle systems that could allow contact between counties would be desirable. Forty-five percent
stated that television was also a preferred source of this information, with AM/FM and Satellite radios
both receiving 35.7% of voter preference. Survey participants also commented that the Internet was still a
very popular and necessary way to receive information, and using the Internet in vehicles would be
preferred.

Conclusions

Non-transportation state agencies’ main concerns were how to better advise the travelers and keep
everyone safe on the roads. In a response environment of Highway Patrol and Emergency Management,
response to or evacuation of an area appears to be key, with the focus on current and forecasted road and
weather conditions. Reliability of data from ESS was noted as very important as well as to view other
states ESS for planning purposes. The use of cameras as part of the data was no different here than in
other user groups and was used to validate the ESS data received. Timeliness and reliable concerns
suggested that if these issues were improved, this group would use the data increasingly over time in
decision-making activities.

General Consumer USER Group
Sample Group

The general consumer group was designed to include people interested in weather information from a
number of professions including the agriculture, energy and education sectors. The survey was designed
to solicit current use and expectation from this wide range of users who were traditionally outside the
transportation industry and to determine how improvements in the weather information might affect their
decision-making. The response from this segment of stakeholders was good with a total of 115
respondents. The age groups represented were 33% at 51-60, 24% at 61 and above, followed by 21% at
41-50 and the remaining 22% at 40 and below.

Current Use and Access
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While the results of current concerns about specific weather conditions had some similarities to that of
travel-focused users, there was a shift more to the potential damages that could be caused by weather
conditions. The more hazardous weather related events were highlighted as being of greatest interest to
the group. The participants were asked to rank 17 of the most common weather events as to their
importance on a scale of 1 to 10 with 10 representing a key factor in their decision making process. Figure
19 illustrates blizzard conditions, sleet or freezing rain, freezing drizzle or fog and blowing snow as
primary concerns for non-traveling weather information consumers, followed closely by moderate to
heavy snow, tornadoes, flooding, extreme cold and high winds; all of which may cause damage to
existing assets of energy or agriculture groups. Severe thunderstorms, bridge or road frost, and extreme
heat had both the potential to cause some damage or problems in production in both energy and
agriculture. The remaining weather conditions, while still garnering some interest showed a much-
reduced interest along the line of visibility related weather conditions for non-transportation related
decision-making.

Blizzard Conditions |
Sleet or Freezing Rain
Freezing Drizzle or Fog
Blowing Snow |

Moderate to Heavy Snow
Tornadoes |

Flooding

Extreme Cold |

High Winds [

Severe Thunderstorms

Weather Category

Bridge or Road Frost |
Extreme Heat

Blowing Sand or Dust
Smoke, Mist, Fog, or Haze
Flurries er Light Snow

Moderate to Heavy Rain |

Figure 19. General Consumer weather concerns

Of currently provided types of weather information, the survey participants were asked to rank the
usefulness of a variety of information sources and communication methods of access. Site-specific
weather information led the demand with 88.5% rated at very useful, followed by National Weather
Service (NWS) watches and warnings with 85.8% and map-based regional weather information a very
close 3 with 81.3%. Camera images of current site-specific locations and local ESS reported conditions
completed the top five weather information sources with 66.7% and 61.3%, respectively. Radar and
satellite images round out the selections ranked above the 50" percentile. When “Very Useful” and
“Somewhat Useful” were taken into account together, map based regional weather information took over
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the top demand with a ranking above 99%, followed by site-specific weather information and then
National Weather Service watches and warnings. Marine information sources were rated at 64.0% as not
useful or not applicable for this sample group.

The sample group’s response to current effective communication methods focused on the Internet with
100% rating it “Very” to “Moderately” effective in accessing available information. Television and radio
followed at 85.7%. This corresponded well with the stakeholder group’s primary access methods when at
home or office as well. Home or office access listed the web pages at 87.3%, followed by radio at 70%,
and television at 60.9%. However, in both questions these three selections far outpaced the remaining
choices of telephone, e-mail, agency radio, company intranet, pager, and fax. For access at home or
office the lowest rated methods included 511, satellite radio, agricultural weather networks, and pagers.
Mobile access naturally focused on radio at 93.6% and electronic message signs at 49.1%.

Future Expectations

As to future expectations of weather information availability and use, the non-transportation general
consumer group’s questions were focused less on travel and directed more at weather related decision-
making. The current effectiveness, use, and access indicated this stakeholder group uses and relies on
limited available weather sources that are primarily web-based. Current road and weather information
was still favored over forecasted conditions in providing a current understanding of the weather and its
effects on surrounding elements as it related to the roadway. In other words, it appeared these non-
transportation decision makers track the effects of current weather conditions on the roadway and
individually evaluate the potential effects upon their area of concern. While the access issue is still tied to
limited data sources to determine the information necessary to make weather related decision, these users
did foresee a future where weather information is more accessible and reliable.

Assuming advances in telecommunications and advancements in weather forecast technology, the survey
respondents were asked specifically about future possibilities through a set of questions designed to
envision the future use of road weather information in a non-transportation decision process. These
questions focused on the type of and access to road weather information in both a current and forecasted
view of weather and road conditions as reported by automatic stations and actual reports.

Focusing on future developments and access, the group was asked to rate specific improvements and how
these improvements would affect their use and decision-making. On a scale of 1 to 7, with 7 representing
the most important issue, ranking the top two indicators; timeliness of both current and forecasted data
was overwhelmingly the primary issue with a combined rating of 84% followed closely by accuracy at
82%. However, unlike other user groups, relevance was viewed as the next important improvement rated
at 66.4% with availability close behind at 62.2%

The group was asked to envision the ability to have this information provided to them in the form of alerts
while en-route should conditions change and how this would affect their decision process. Using the
same choices above, selection of route remained the primary focus for the use of the information at
82.7%. However, determination of when and where to stop became more important with 71.4% and
where to travel or not to travel remained virtually unchanged at 68.4%.

Finally, given the vision of a more mobile society, the group responded that radio would continue to be
the primary method for access (68.6%) followed by in-vehicle display units (49.5%).

Conclusions
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While the goal for these users was to focus on use of the data not related directly to the decision-making
processes for safer travel, but the extended use of the data for non-transportation related decision-making
processes, it would be reasonable to assume that some respondents did not make this distinction between
the survey instruments. The responses related closer to those focused on travel than to the use of weather
for energy, agriculture, or education.

Research Community USER Group
Sample Group

The research community included both transportation and non-transportation research stakeholders.
These stakeholders utilized weather and road condition information to support basic and applied science
and engineering research activities. Thirty-two participants representing five of the eight participating
states completed the survey, with additional responses received from outside of the region. Montana held
the majority of survey participants at 22 of 32 total completed surveys (68.8%). Thirty-eight percent of
the survey participants were between the ages of 41-50 years old, with 69% of the users above the age of
41.

Current Use and Access

The following table describes the average ranking on a scale of 1 to 10 (with 1 being not important, 10
being very important) of 17 listed weather conditions. With this group of users, dangerous weather
situations were most important in their decision-making processes. As illustrated in Figure 20, blizzards,
sleet or freezing rain, freezing drizzle or fog, moderate to heavy snow, and blowing snow all ranked high
on the scale of importance. Additional weather that impacts general travel, such as flooding, bridge and
road frost, tornadoes and severe thunderstorms ranked next in importance.

With the available weather information available today, this user group finds National Weather Service
warnings to be most important at 83.3%. Next in order of usefulness was a tie between site-specific
information and map-based regional weather information at 75%. Weather radar and camera images were
also very useful, at 68.8% and 62.5% respectively. Almost every resource listed on this survey was found
at least somewhat useful, except for marine information that 51.6% indicated it was not useful.

Currently the most effective methods of accessing this information was the Internet at 84.4% and
television/radios at 51.6%. Telephone and email were noted as moderately effective at 34.4% and 35.5%
respectively, with faxes (46.9%) and pagers (40.6%) only being marginally effective.

The research community surveyed stated that their most used ESS data was camera imagery (47.6%).
Observed weather data and observed pavement data from ESS were next, ranking at 28.6% and 14.3%
respectively. Three of twenty-one respondents (14.3%) replied that they used all reference data.

Parameters from available ESS used by this user group to support research activities varied greatly.
Those used occasionally to routinely were road conditions at 79%, camera images and snow depth both at
68%, precipitation type at 67%, and visibility at 61%. The surveyed researchers seldom or never used the
rest of the available data from ESS. The greatest concern was data arriving too late, at 33.3%. However,
38.6% of this group found no concern at all with data arrival timing. They were slightly concerned with a
lack in quality control at 50%, but only 22% were moderately to very concerned with this issue. Only 16
of 32 respondents answered the question regarding the type of research for which road weather data was
used. Sixty-three percent of these individuals responded with highway safety as their research area.
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Three users all commented that they do not use this in their research, only for travel for job related
purposes or staff travel.

Blizzard Conditions

Sleet or Freezing Rain
Freezing Crizzle or Fog
Moderate to Heavy Snow
Blowing Snow

Flooding

Bridge or Road Frost
Tornadoes

Severe Thunderstorms

Extreme Cold

Weather Category

High Winds

Flurries or Light Snow
Smoke, Mist, Fog, or Haze
Mederate to Heavy Rain
Blowing Sand or Dust
Extreme Heat

Drizzle or Light Rain

Figure 20. Research Community weather concerns.

Future Expectations

As technology advances in the future, this user group responded at 66.7% preferring to use in-vehicle
display systems for road weather information. Using AM/FM radio was their next preference at 50%.
However, this would be useful for using road weather information for travel, not for research. A few
responded that the Internet was still a necessary way to get valuable information, and should have been
included in this question. Another respondent mentioned that cell phone coverage was still very
unreliable in his state, even along portions of an interstate, and cannot be depended upon to receive
information. Finally, one individual mentioned tying weather into a commercial service such as OnStar,
so that it could warn of dangerous weather conditions in the wintertime would be useful. Once again,
these were largely related to travel, and not to a research environment.

Conclusions

Due to some comments made and responses to the survey, the research community may have made more
of a distinction of which conditions impacted travel rather than for their research. The response ranking
NWS watches and warning as the first choice of weather data can be associated with the respondents’
personal use of data rather than research emphasis.
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Surprisingly, the research community does not have any major concerns with ESS data. However, there
were a number of the researcher survey respondents who expressed concerns with timeliness and
accuracy and did not really change this view with the questions focused on the future and the improved
quality checking and reliability of the information. In addition, it was not surprising to see no great
improvements in use with the suggestion of text or video messaging of warnings and data was this is not
the location these users would want to acquire the data. However, comments were made that related to
safe travel in reference to wireless access being limited in various areas of some of the North/West
Passage states.

Summary of User Needs

The previous section presented individual assessments of each North/West Passage Clarus stakeholder
group. Given the geographic location of the eight North/West Passage states along the northern tier of the
United States, the designation of winter weather hazards as the dominant weather interest is expected
(Figure 21).  While the majority of survey respondents expressed travel, i.e. general public and
commercial vehicle operators, as their principal interest area, the responses of this group were strikingly
similar in many regards to the responses from other stakeholder groups. This was reflected in the interest
of all groups to promote a safe travel capability and to maximize the movement along the highway
system.

Blizzard Conditions

Sleet or Freezing Rain [
Freezing Drizzle or Fog
Blowing Snow

Moderate to Heavy Snow
Flooding

High Winds

Bridge or Road Frost [
Tornadoes

Extreme Cold [

Weather Category

Severe Thunderstorms |
Flurries or Light Snow
Smoke, Mist, Fog, or Haze
Blowing Sand or Dust |
Extreme Heat

Moderate to Heavy Rain

Drizzle or Light Rain [

Rank

Figure 21. Overall averages for all User Groups weather concerns

User needs found during this analysis represented a composite of findings from a synthesis of the web-
based surveys of stakeholders, composites of the site interviews conducted within each North/West
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Passage state, consideration of existing state and regional ITS architectures, and the goals and ideals that
served as the foundation for the North/West Passage Transportion Pooled Fund project. Generally, the
North/West Passage states and the surveyed stakeholders agreed that having improved site-specific and
broader road network weather and road conditions was a need. Whether this information was to be used
by state agencies for improved implemtation of advisory, control, and treatment road weather
management strategies or by travelers for better-informed travel decision-making, a synergy existed in the
user needs. Some of the specific findings from the user needs analysis included:

e The World Wide Web was the primary information access method by agency and non-agency
stakeholders for in-state and cross-state information related to road conditions and weather.

e Information alerts to changing conditions, particularly road conditions, would be an acceptable
method for providing support to travel planning and decision making

e Travelers when making winter travel plans spanning long distances seek multi-state information.
This information included road condition, imposed controls and observed/forecasted weather

e The demand for multi-state road condition and weather information by state agencies is not as
high of a demand as it is for travelers although state agency interest is maximized along borders.

e Ifavailable, forecasted road conditions would be of interest to the traveling public

e The lack of timely, reliable, accurate observations (particularly from ESS) is a significant stigma
attached to current road weather observations

e The lack of confidence in weather and road condition forecasts by maintenance personnel is a
hinderance in decision making

e Travelers (general public and CVO) interest exists in improved travel go/no go decision support

e The awareness of 511 as a primary source of travel information remains below other less travel
focused information sources. Improved decision support content and better information
reliability would significantly increase the utilization and awareness of 511.

e In-vehicle information delivery systems are expected to be a major technology advancement in
travel decision support

e Web map displays of road weather / road condition information are stove-piped to individual
states and do not do provide adequate integration in support of regional traveler support

e Multi-state weather / road condition web portals would greatly enhance the exchange of
information across states and support stakeholder use.

e Assessment of weather service provider response suggest that Clarus quality checked data is of
limited benefit and that existing quality checking methods by the weather service providers will
continue to take precedence.

e The availability of ESS data is a concern to personnel in state transportation agencies both from
the spatial and temporal availability of the data.

e Site-specific weather information along the roadway is of significant interest to both the operators
and users of the highway system and the reliance on this data is limited only by the availability,
accessibility, and quality of the information.

User Need 1: Interstate Advisory and Control Strategy Communication Coordination

Situations were cited by state department of transportation operations personnel where closing a road in a
neighboring state results in significant impacts on the transportation actions in their state e.g. long lines of
vehicles waiting for roads to re-open or travelers needing lodging. Having information in advance or at
the time of imposition of these controls would provide an effective means of both informing the traveling
public of travel delays or need for detours as well as improve the maintenance coordination across state
borders.

User Need 2: Implementation of a Fine-Resolution, Multi-State Road Network Road Condition Reporting
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System

Complementing the need for advisory and control actions in adjacent states is the need for more reliable
and spatially specific road condition information. This is a challenge for the present ESS to detect and
actual road conditions are more often observed during route patrols. Having better information is not just
limited to the observed conditions, but also to forecast conditions. The latter becomes crucial in planning
activities for both state DOTs and travels. The availability of this road condition information can be
communicated.

User Need 3: Implementation of a Fine-Resolution, Multi-State Road Network Road Condition/Road
Weather Forecast System

For travelers planning to traverse distances beyond one state or even an entire Interstate corridor, there is
a need to have reliable information on future road and weather conditions for planning purposes. The
present dependance is upon reported road conditions and relating these to anticipated future weather
conditions. For CVO long-haul traffic, where dispatch decisions on one end of a corridor must take into
consideration what will be transpiring as the vehicle approaches its destination, much is left to chance
during periods of inclement weather. For all travelers, the capability of making go/no go decisions during
winter is left to chance and reduces traveler confidence on safe travel. This calls for greater synthesis of
weather forecast information with anticipated (forecast) road conditions.

User Need 4: Integration of 511 Systems to Provide Corridor-Wide Exchange of Information

Present 511 systems have limited capabilities to access information across borders and are limited to the
exchange of information with adjancent states. Providing mechanisms to permit the data warehousing of
traveler information, including current /forecast road conditions and weather conditions would provide a
framework enhancing traveler decision support along full highway corridors spanning multiple states.

User Need 5: Development of an Automated Traveler Alert and Notification System

The availability of wireless and cellular messaging provides the opportunity for proactive notification of
changing road and weather conditions to support traveler decision-making activities. Such notifications
can be incorporated into a corridor-wide road condition / weather forecasting system. A web-based user
subscription to the alert system would permit users to configure the details of information included in the
notifications.

User Need 6: Generation of a North/West Passage Corridor-Wide Weather Information Portal

Each of the North/West Passage states provides access to ESS data for their respective states. However,
the general North/West Passage stakeholder community of users must visit individual state web resources
to view weather information outside of their states. Further, most of the states do not provide additional
weather observations from other observation platforms that would complement the ESS observations for a
state. The generation of a unified web-based resource for depicting the multitude of weather
observations, both in situ and remotely sensed, across the eight North/West Passage states would provide
a useful resource for the broader stakeholder community.

User Need 7: Expansion of the Spatial and Temporal Collection of Quality Road Weather Observations
The real and perceived low quality issues that limit the inclusion of these data in weather service provider
product generation activities have blunted the usefulness of ESS data. However, the limited spatial
coverage of these observations in areas where microscale forecasting is an issue and the low frequency of
most ESS observations is also a significant hindrance to data usage. The states owners of the ESS
networks, or RWIS, should develop a strategic plan for the expansion of the ESS network and the
methods to ensure that quality, and timeliness of the data are guaranteed.
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User Need 8: Incorporation of ESS Camera Images within the Clarus System

The use of video cameras on ESS and other transportation related platforms has expanded greatly in
recent years. The availability of these images via web pages has prompted a significant use of this
information by the operators and users of the highway system. However, the lack of availability of these
data as part of the Clarus System results in a major challenge to collect these images for the purpose of
display or incorporation into other road weather service products that span a multi-state region.
Incorporation of these images into Clarus would provide a data warehouse for these images and permit a
more comprehensive utilization in road weather applications.
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Appendix C — User Case Scenario Diagrams

The use case scenario diagrams that follow are associated with UML packages incorporated in the use
case scenario diagrams in Section 6. These diagrams provide the actors and use cases associated with
aspects of the North/West Passage Use Case Scenarios that are repetitive among the four use case
scenarios central to the Concept of Operations design. Figure 22 represents the collection of ESS data at
the state agency and the accumulation of these data prior to transfer to the Clarus System. The data
exchange between the State ESS Network and the Clarus System is bi-directional in that quality-checking
data are returned to the State ESS Network. These data are used to perform maintenance and calibration
activities and provide a measure of the integrity of the state’s ESS network. The State DOT Operator
represents the transfer of ESS data directly to a state transportation agency. Primarily, the ESS data will
already be available in-house for the state where the data are collected. However, some ESS data such as
camera images are not presently part of the Clarus System although being of high demand by state
transportation agency personnel. The presence of the State DOT Operator provides the association with
the corresponding State DOT package where ESS camera images are transferred.

\ / / arus Operator

E55 Technician

Stater ESS Netwwork
DPEFETDFQ State DOT Operatar
ESE Equipmé&
Collect ESS

Prowide ESS Data
Obserwvations

uc State ESS MNetwork Package

State ESS Mebuak

Perform ESS
Maintenance and haceive ESS Guality
Calibration Check Data

Figure 22. Use Case Diagram based upon the functionality defined for the State ESS Network.

Figure 23 provides a depiction of who the Clarus System appears to the North/West Passage Concept of
Operations. The actors associated with this system include the operator of the State ESS Network and the
weather services entities engaged in provision of weather and surface transportation weather services to
state transportation agencies. This latter provision is central to the basic concept that the weather service
provider community is the fundamental user of Clarus data.
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ESS Data Sharing

EZS Data Collection / Westher Service
-_____H Prowider

Clarus Systern Operator

Figure 23. Use Case Diagram based upon the functionality defined for the Clarus System.

Figure 24 provides the use case scenario for the weather services incorporated within the Concept of
Operations.  The specific processes involved in weather analysis and forecasting services will vary
greatly by the entity and organization performing the tasks. This use case scenario includes the weather
service provider and surface transportation weather service provider actors. While both of these entities
may be public sector, the majority of the surface transportation weather service providers will typically be
from the private sector. The distinguishing features between these two providers are noted best in the use
cases performed. While the surface transportation weather service provider often performs the same
weather analysis and forecasting tasks as the weather service provider, the former provides tailored
weather analyses and forecasts to the roadway environment including the analysis and prediction of
pavement temperature and conditions. This latter activity is the single most defining difference between
these to entities.

The data inputs used by the weather services include the Clarus data and other available weather data.
These data include remotely sensed data of the atmosphere e.g., weather radar and satellite, and in situ
observations made at the surface and aloft. The volume of data from the external data sources is vast
when compared with the ESS data. However, these generally available external data sources often
provide little insight into the conditions existing in the roadway environment. Thus, the value of the ESS
data is high and become central to the weather analysis and forecasting process. Associates from the
weather services use case scenario extend to all the Concept of Operations use case scenarios as well as to
the State DOT package. The latter use weather and surface transportation weather data to perform
decision making for other use cases of interest to agency operations.
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Figure 24. The Use Case Diagram based upon the functionality defined for the Weather Services
package.

Figure 25 depicts the use case scenario for the functions associated with the State DOT package. The
primary actors in inside the State DOT package are restricted to those involved with decision making
associated with advisory, control, and treatment activities. An additional external actor, State Patrol, is
added to this package given the typical involved of public safety agencies in determining advisory and
control actions and their involvement in provide observations of road conditions. The function provided
in the use case scenario involves the generation and reception of data and information from various other
use cases. These include associations with weather services as well as with traveler information. The
feedback received from regional activities is used to provide planning and coordination activities
associated primarily with winter maintenance.
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Figure 25. The Use Case Diagram based upon the functionality defined for the State DOT package.
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Appendix D — North/West Passage Clarus Regional
Demonstration Use Case Actor Descriptions

511 System Operator

The Integrated 511 System Operator actor collects, processes, stores, and disseminates enhanced road
weather content information to system operators and the traveling public. Information provided includes
weather information, basic advisories, traffic and road/route conditions, transit schedule information,
yellow pages information, ride matching information, and parking information. The 511 System Operator
can utilize both basic one-way (broadcast) and personalized two-way information communication. The
entity provides the capability for an informational infrastructure to connect providers and consumers
across the Interstate and National Highway System North/West Passage region.
Member of Use Case Scenarios:

¢ Enhanced Road Weather Content for 511 Information Systems

e Regional Road Weather and Road Condition Reporting System

Clarus System Operator

The Clarus System Operator actor manages the collection, integration and dissemination of all data
within the Clarus System.
Member of Use Case Scenarios:

e Enhanced Road Weather Content for 511 Information Systems

e Interstate Advisory/Control Coordination

e Regional Road Weather and Road Condition Reporting System

e Regional Alert Notification System

Commercial Vehicle Operations

The Commercial Vehicle Operations actor provides the capability for commercial drivers and fleet
managers to receive weather information and to monitor the safety and security of their commercial
vehicle drivers and fleet.
Member of Use Case Scenarios:

e Enhanced Road Weather Content for 511 Information Systems

e Interstate Advisory/Control Coordination

e Regional Alert Notification System

ESS Data Collector

The ESS Data Collector actor collects ESS measurement data from the ESS Equipment actor.
Member of Use Case Scenarios:

e Enhanced Road Weather Content for 511 Information Systems

e Interstate Advisory/Control Coordination

e Regional Road Weather and Road Condition Reporting System

e Regional Alert Notification System

ESS Equipment

The ESS Equipment actor represents the Environmental Sensor Stations collecting environmental data.
Member of Use Case Scenarios:
e Enhanced Road Weather Content for 511 Information Systems
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e Interstate Advisory/Control Coordination
e Regional Road Weather and Road Condition Reporting System
e Regional Alert Notification System

Interstate Advisory/Control Coordination

The Interstate Advisory/Control Coordination actor performs the communications and coordination of the
collection, compilation, and distribution of road weather management advisory and control strategies.
Member of Use Case Scenarios:

e Interstate Advisory/Control Coordination

Maintenance Operator

The Maintenance Operator actor monitors and manages roadway infrastructure winter maintenance
activities. Representing both public agencies and private contractors that provide these functions, this
actor manages fleets of winter maintenance, or special service vehicles (e.g., snow and ice control
equipment). The actor receives a wide range of status information from these vehicles and performs
vehicle dispatch, routing, and resource management for the vehicle fleets and associated equipment. This
actor manages equipment at the roadside, including environmental sensors and automated systems that
monitor and mitigate adverse road and surface weather conditions. This actor manages the repair and
maintenance of both non-ITS and ITS equipment including the traffic controllers, detectors, dynamic
message signs, signals, and other equipment associated with the roadway infrastructure. Additional
interfaces to weather information providers (the weather service and surface transportation weather
service providers) provide current and forecast weather information that can be fused with other data
sources and used to support advanced decision support systems that increase the efficiency and
effectiveness of winter maintenance operations.
Member of Use Case Scenarios:

e Enhanced Road Weather Content for 511 Information Systems

e Interstate Advisory/Control Coordination

e Regional Road Weather and Road Condition Reporting System

e Regional Alert Notification System

Media

The Media actor represents a major consumer of road weather information for the support of a broad
array of stakeholders ranging from travelers to the public.
Member of Use Case Scenarios:

e Interstate Advisory/Control Coordination

e Regional Road Weather and Road Condition Reporting System

Notification Service Operator

The Notification Service Operator actor provides oversight to the functional activities of the automated
alert notification service function.
Member of Use Case Scenarios:

e Regional Alert Notification System
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Recreation Facility Operators

The Recreation actor uses the facilities of the outdoors, such as those provided by state or national parks.
This actor uses data from traveler information systems to enhance its safety in a vulnerable outdoor
environment.
Member of Use Case Scenarios:

e Interstate Advisory/Control Coordination

Regional Road Weather and Road Condition Reporting Operator

The Regional Road Weather and Road Condition Reporting Operator actor represents the coordination
and communications to facilitate a regional generation and utilization of a regional reporting system.
Member of Use Case Scenarios:

e Regional Road Weather and Road Condition Reporting System

State Patrol

The State Patrol actor is responsible for overseeing and enforcing traffic safety compliance on roads and
highways. This actor will often be the first responder to incidents that may be affected by significant
weather impacts. This actor will monitor and report damage to or poor conditions of roads.
Member of Use Case Scenarios:

e Enhanced Road Weather Content for 511 Information Systems

e Interstate Advisory/Control Coordination

e Regional Road Weather and Road Condition Reporting System

State Road Condition Reporting System Operator

The State Road Condition Reporting System Operator actor manages the coordination and
communication of road condition information collection and compilation. The actor is also designated as
the coordinating agent with the Regional Road Weather and Condition Reporting Function to ensure that
the state's road condition information is made available to the regional system. The actor has oversight
for reception of regional road weather and condition reports for use within the state's operations.
Member of Use Case Scenarios:

e Regional Road Weather and Road Condition Reporting System

Surface Transportation Weather Service Provider

The Surface Transportation Weather Service Provider actor receives data from the Clarus System and
provides value-added weather and surface transportation data integration and interpretation to the
Weather Information User Community.
Member of Use Case Scenarios:

e Enhanced Road Weather Content for 511 Information Systems

e Interstate Advisory/Control Coordination

e Regional Road Weather and Road Condition Reporting System

e Regional Alert Notification Syste

TOC / TMC Operator

The TOC/TMC Operator actor monitors and controls the road network and traffic. It represents centers
that manage a broad range of transportation facilities including freeway systems, rural and suburban
highway systems, and urban and suburban traffic control systems. This actor monitors and manages
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traffic flow and monitors the condition of the roadway, surrounding environmental conditions, and field
equipment status.
Member of Use Case Scenarios:

e Enhanced Road Weather Content for 511 Information Systems

e Interstate Advisory/Control Coordination

e Regional Road Weather and Road Condition Reporting System

The Traveler Support Services

The Traveler Support Services actor provides a bridge between the various transportation support systems
that assist travelers, both general travelers and commercial vehicle operators through the provision of
lodging and traveler services. The Traveler Support Services actor often delivers traveler information to
customers and often provides assistance during inclement weather and driving conditions.
Member of Use Case Scenarios:

e Enhanced Road Weather Content for 511 Information Systems

Travelers

The Travelers actor collects, processes, stores, and disseminates transportation information to system
operators and the traveling public. The actor can play several different roles in an integrated ITS. In one
role, the Traveler actor provides a general data warehousing function, collecting information from
transportation system operators and redistributing this information to other system operators in the region
and other ISPs. In this information redistribution role, the Traveler actor provides a bridge between the
various transportation systems that produce the information and the other ISPs and their subscribers that
use the information. In a second role, a Traveler actor is focused on delivery of traveler information to
subscribers and the public at large. Information provided includes basic advisories including weather,
traffic and road/route conditions, transit schedule information, yellow pages information, ride matching
information, and parking information. In a third role, the Traveler actor may be dedicated to, or even
embedded within, the dispatch system.
Member of Use Case Scenarios:

e Enhanced Road Weather Content for 511 Information Systems

e Interstate Advisory/Control Coordination

e Regional Alert Notification System

Traveler Support Services

The Traveler Support Services actor provides a bridge between the various transportation support systems
that assist travelers, both general travelers and commercial vehicle operators through the provision of
lodging and traveler services. The Traveler Support Services actor often delivers traveler information to
customers and often provides assistance during inclement weather and driving conditions.
Member of Use Case Scenarios:

e Interstate Advisory/Control Coordination

Weather Observing Equipment

The Weather Observing Equipment actor represents environmental sensing equipment that provides
weather observation data from stations not included in the Clarus System.
Member of Use Case Scenarios:

e Enhanced Road Weather Content for 511 Information Systems

e Interstate Advisory/Control Coordination

e Regional Road Weather and Road Condition Reporting System
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e Regional Alert Notification System

Weather Service Provider

The Weather Service Provider actor provides data to the Clarus System based on its weather observation
equipment. The Weather Service Provider integrates, transforms and interprets general weather data
including data from the Clarus System for dissemination to the Weather Information User Community.
Member of Use Case Scenarios:

e Enhanced Road Weather Content for 511 Information Systems

e Interstate Advisory/Control Coordination

e Regional Alert Notification System
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Appendix E — North/West Passage Clarus Regional
Demonstration Use Case Descriptions

Acquire External Weather Data

The Acquire External Weather Data use case is external to the Clarus System Framework. This use case
is responsible for collecting the external weather data from the Weather Observing Equipment actor,
which includes products and services generated by the National Oceanic and Atmospheric Administration
(NOAA), Environment Canada, and various weather data service providers. These may include
numerical weather depiction guidance, forecasts, and public or private environmental sensor data from
sensors not directly connected to Clarus. The use case delivers the information to the Weather Service
Provider actor and the Surface Transportation Weather Service Provider actor.
Member of Use Case Scenarios:

e Enhanced Road Weather Content for 511 Information Systems

e Interstate Advisory/Control Coordination Use Cases:

e Regional Alert and Notification System Use Cases

Collect Regional Advisory Information

The Collect Regional Advisory Information use case performs the actions associated with assimilating
road weather management advisory strategies implemented by North/West Passage states. The collection
of information incorporates the use of appropriate ITS and affiliated communications protocols.
Member of Use Case Scenarios:

e Interstate Advisory/Control Coordination Use Cases:

Collect Regional Control Information

The Collect Regional Control Information use case performs the actions associated with assimilating road
weather management control strategies implemented by North/West Passage states. The collection of
information incorporates the use of appropriate ITS and affiliated communications protocols.
Member of Use Case Scenarios:

e Interstate Advisory/Control Coordination Use Cases:

Collect Regional Forecasted Road Conditions

The Collect Forecasted Regional Road Conditions use case performs the actions to assimilate the
projected future weather-related pavement conditions.
Member of Use Case Scenarios:

e Regional Road Condition Reporting System

Collect Regional Road Conditions

The Collect Regional Road Conditions use case performs the actions to acquire and store the data from
statewide road conditions reporting systems supported in the North/West Passage 511 systems.
Member of Use Case Scenarios:

e Enhanced Road Weather Content for 511 Information Systems

e Regional Road Condition Reporting System
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Collect Route-Specific Road Weather Conditions

The Collect Route-Specific Road Weather Conditions use case performs the actions to assimilate current
and future road conditions from state agency resources including those obtained by the state agencies
through the surface transportation weather services providers. This use case stores the data collected in a
database providing capabilities for querying by the 511 system distribution.
Member of Use Case Scenarios:

e Enhanced Road Weather Content for 511 Information Systems

Configure Alert Notification Criteria

The Configure Alert Notification Criteria use case provides the actions associated with the setting of
threshold values and geospatial locations desired in the various types of road weather elements for which
an automated alert notification is available.
Member of Use Case Scenarios:

e Regional Alert and Notification System Use Cases

Distribute Advisory & Control Information

The Distribute Advisory and Control Information use case is the action to promote the utilization of
regional advisory and control information by state decision makers and a range of stakeholders outside of
state organizations who use the information to promote greater safety, mobility and productivity. The
information is an aggregation of the advisory and control road weather management strategy information
generated by the North/West Passage states. The compilation of regional advisory information is
maintained in a relational database.

Member of Use Case Scenarios:

e Interstate Advisory/Control Coordination Use Cases:

Distribute Alert

The Distribute Alert use case provides the actions associated with the delivery of road weather
information to an end-user subscriber. These services are provided through a subscription process where
system users provide pre-configured information request profiles.
Member of Use Case Scenarios:

e Regional Alert and Notification System Use Cases

Distribute Regional Road Condition Information

The Distribute Regional Road Condition Information use case performs the dissemination of existing and
predicted road and weather information to a diverse community of users dealing with transportation-
related programs.
Member of Use Case Scenarios:

e Regional Road Condition Reporting System

Distribute Traveler Information

The Distribute Traveler Information use case provides the external accessibility to 511 information
services. This interface is generally supported through a combination of computer telephony and web-
based delivery methods.
Member of Use Case Scenarios:

e Enhanced Road Weather Content for 511 Information Systems

January 2008 94 Clarus Regional Demonstration Concept Of Operations



¢HMeridian Paceage”

Environmental Technology Inc.

ESS Data Collection

The ESS Data Collection use case is part of the Clarus System Framework. This use case is responsible
for transferring the collected ESS data from the ESS Data Collector actor to the Clarus System Operator.
Member of Use Case Scenarios:

e Enhanced Road Weather Content for 511 Information Systems

e Interstate Advisory/Control Coordination Use Cases:

e Regional Road Condition Reporting System

e Regional Alert and Notification System Use Cases

ESS Data Serving

The ESS Data Serving use case is part of the Clarus System Framework. This use case is responsible for
transferring the processed ESS data, quality control flags, and pertinent metadata to the Weather Service
Provider, Surface Transportation Weather Service, the state transportation decision maker actors, and
potentially other interested stakeholders. The Clarus operator has the capability to specify critical ESS
information processing priorities for the Clarus System.
Member of Use Case Scenarios:

e Enhanced Road Weather Content for 511 Information Systems

e Interstate Advisory/Control Coordination Use Cases:

e Regional Road Condition Reporting System

e Regional Alert and Notification System Use Cases

ESS Quality Checking

The ESS Quality Checking use case is part of the Clarus System Framework. This use case is responsible
for checking and flagging the collected ESS data. The Clarus quality control process will check for
observed values that exhibit out-of-tolerance limits and other data characteristics that require flagging and
will set quality exception flags where necessary. The process will notify the ESS Data Collector actor of
observed values that consistently report quality exception flags. The ESS Quality Checking use case will
rely upon current ESS metadata provided by the ESS Data Collector actor that include configuration and
operational status information.
Member of Use Case Scenarios:

e Enhanced Road Weather Content for 511 Information Systems

e Interstate Advisory/Control Coordination Use Cases:

e Regional Road Condition Reporting System

e Regional Alert and Notification System Use Cases

Generate Geospatial Representation of Road Condition Reports

The Generate Geospatial Representation of Road Condition Reports use case conducts the geospatial
actions to associate road conditions to site-specific road network locations.
Member of Use Case Scenarios:

e Regional Road Condition Reporting System

Generate Statewide Road Condition Report

The Generate Statewide Road Condition Report use case prepares a summary of all incidents,
construction activities and current and/or future road conditions due to changing weather conditions and
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as altered by road weather management treatment strategies. The statewide nature of the system provides
a systematic approach to consolidation of the above road conditions.
Member of Use Case Scenarios:

e Regional Road Condition Reporting System

Implement a Maintenance Treatment Strategy

The Implement a Maintenance Treatment Strategy use case is a process within the Maintenance Personnel
actor analyzes the pavement conditions, the forecasted weather conditions, the available resources, and
agency policies to perform the best treatment option. The Maintenance Operator for each agency
manages this use case.
Member of Use Case Scenarios:

e Regional Road Condition Reporting System

Maintain Road Condition Database

The Maintain Road Condition Database use case performs the management activities to store all regional
road condition data in a relational database following a schema that corresponds to the various data types
defined in the schema.
Member of Use Case Scenarios:

e Regional Road Condition Reporting System

Monitor Alert Criteria

The Monitor Alert Criteria use case provides the actions associated with the processing of threshold
mechanisms in the alert notification profile that matches the criteria corresponding to those defined by the
end-user. This end-user may be an individual motorist or an individual in a transportation organization
charged with making operational decisions that are road weather dependent.
Member of Use Case Scenarios:

e Regional Alert and Notification System Use Cases

Observe Current Road Conditions

The Observe Current Road Conditions use case performs the actions to acquire current road condition
system information. This information includes incident, construction, and weather-related pavement
conditions.
Member of Use Case Scenarios:

e Interstate Advisory/Control Coordination Use Cases:

e Regional Road Condition Reporting System

Support Regional Road Condition Reporting System

The Support Regional Road Condition Reporting System use case performs the functions supporting the
querying and updating of the regional road condition database by state decision makers and the
stakeholders who assimilate the information into their information dissemination efforts i.e. 511.
Member of Use Case Scenarios:

e Enhanced Road Weather Content for 511 Information Systems

Perform Advisory Actions

The Perform Advisory Actions use case conducts the actions necessary to determine and apply road
weather management advisory strategies.
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Member of Use Case Scenarios:
e Interstate Advisory/Control Coordination Use Cases:

Perform Control Actions

The Perform Control Actions use case conducts the actions necessary to determine and apply road
weather management advisory strategies.
Member of Use Case Scenarios:

e Interstate Advisory/Control Coordination Use Cases:

Provide ESS Measurement

The Provide ESS Measurement use case covers the process wherein the ESS Equipment actor facilitates
the observation of road and weather conditions from environmental sensor stations.
Member of Use Case Scenarios:

e Enhanced Road Weather Content for 511 Information Systems

e Interstate Advisory/Control Coordination Use Cases:

e Regional Alert and Notification System Use Cases

Provide Surface Transportation Weather Analysis & Forecast

The Provide Surface Transportation Weather Analysis and Forecast use case covers the process wherein
the Surface Transportation Weather Service Provider actor integrates weather information from the
Acquire External Weather Data, ESS Data Serving, and Regional Road Condition Reporting System use
cases, generates analyses and forecasts of both weather and pavement conditions, and disseminates the
information to the Weather Information Consumer Community. The Weather Information Consumer
Community actors include state decision makers who incorporate the resulting weather information to
support their decision-making processes.
Member of Use Case Scenarios:

¢ Enhanced Road Weather Content for 511 Information Systems

e Interstate Advisory/Control Coordination Use Cases:

e Regional Alert and Notification System Use Cases

Provide Traveler Information

The Provide Traveler Information use case conducts the needed actions to distribute traveler information
to a wide array of stakeholders. The primary instantiation of this action is using 511 ATIS methods and
the use of the World Wide Web. This use case includes state decision makers who incorporate the
resulting weather information to support their decision-making processes.
Member of Use Case Scenarios:

e Enhanced Road Weather Content for 511 Information Systems

e Interstate Advisory/Control Coordination Use Cases:

Provide Weather Analysis & Forecast

The Provide Weather Analysis and Forecast use case covers the process wherein the Weather Service
Provider actor integrates weather information from the Acquire External Weather Data and ESS Data
Serving use cases, generates analyses and forecasts of weather and disseminates the information to the
Weather Information Consumer Community. The Weather Information Consumer Community actors
include state decision makers who incorporate the resulting weather information to support their decision-
making processes.
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Member of Use Case Scenarios:
e Enhanced Road Weather Content for 511 Information Systems
e Interstate Advisory/Control Coordination Use Cases:
e Regional Alert and Notification System Use Cases

Trigger Alert

The Trigger Alert use case generates an action leading to a distribution of an automated alert when
processing of the trigger mechanisms in the alert notification profile matches the criteria as determined
after a scan of the desired thresholds exceeded in the system's road weather database. This service has a
dependency in a multi-jurisdictional implementation where the cross-jurisdictional data are acquired from
the database generated from contributions from all North/West Passage states.
Member of Use Case Scenarios:

e Regional Alert and Notification System Use Cases

Utilize Maintenance Decision Support System

The Utilize Maintenance Decision Support System use case incorporates a decision-making process
designed to utilize current and projected road, weather conditions, resource utilization plans to effect the
desired level of service associated with winter maintenance activities. The maintenance decision support
system is referred to in general terms as defined and advocated by the American Association for State
Highway Transportation Officials (AASHTO) Technology Implementation Group (TIG).
Member of Use Case Scenarios:

e Regional Road Condition Reporting System
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