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Abstract

This paper discusses how Advanced Traveler Information Systems (ATIS/511) enhance emergency and disaster response. ATIS/511 are a valuable means to direct people to avoid, respond to, and recover from disasters.  It recommends ATIS/511 be included in emergency response planning along with metropolitan planning organizations and transportation management centers.

ATIS/511 delivers real-time information to drivers as they approach emergency areas. Beyond the immediate area, ATIS/511 widely distributes information regarding usable transportation facilities and provides directions essential to avoid panic and traffic gridlock. Commercial media distribute ATIS/511 content via broadcast television and radio, internet, fleet subscription services, etc.  Public agencies use the 511 telephone number, internet, and highway-located changeable message signs (CMS), etc.

ATIS/511 are included in the national homeland security architecture, and have proven their value in many situations, including last year’s Florida hurricanes, the 2003 San Diego fires, and Amber Alerts, to name a few.

1. Current State-of-the-Practice: Basic Decision Support System

Advanced Travel Information Systems (ATIS/511) are decision support systems enabling the traveling public to manage their trips and make informed decisions on trip details. ATIS/511 can be described in these three decision-making scenarios.

Pre-trip planning scenario:
Travelers use pre-trip planning to help them to make up their mind regarding the time to start the trip and to select a route and/or travel mode.  Considerations include traffic and weather conditions, the availability of transit, rail service, bicycle options, or finding someone to rideshare with.

En-route scenario:

During the trip, travelers use ATIS/511 seeking advice about intermodal (highway, public transit, etc) connections, location of rest stops and support facilities, parking, alternative to road restrictions and closures.

Re-routing scenario:

ATIS/511 provides information for motorists to avoid congested locations and find alternative routes/travel modes. Such information reduces incident-related congestion and secondary incidents.

2. Why ATIS/511 is Important to Emergency Response Planning

ATIS/511 is capable of providing accurate and real time information to the traveling public. It allows transportation system providers and emergency responders to manage in real time the transportation infrastructure.   Consumers will help manage the demand if they are given accurate, reliable information.  And their cooperation is critical in today’s environment, where terrorism aim to create fear and panic.

“FTA indicates that 58% of international terrorist attacks in 1998 were on transportation targets, and of these 92% were on surface transportation.” (source: Deployment Assistance Report #3:  511 and Homeland Security, National 511 Coalition, June 2002)

“The public’s need for accurate public information is critical to directing people to safety, and re-routing the travel needs in the aftermath:  On September 12, 2001, New Jersey Transit’s transit information center, which normally receives approximately 8,400 calls per day, received over 16,000 calls.  The Metropolitan Transportation Authority’s website, which normally gets 200,000 hits per day, received 10 million hits per day in the week following the attacks.  TRANSCOM, which collects and disseminates real time incident information to over 100 member agencies and affiliates in the NY, NJ, and CT region, does not provide travel information to the public. However, on September 11 staff took calls requesting travel information, an indication both of the heightened need for travel information and the difficulty obtaining such information. Understanding the likely demand for travel information during a homeland security emergency is a fundamental input to system design and operation.” (source: Deployment Assistance Report #3:  511 and Homeland Security, National 511 Coalition, June 2002)

The advantage of ATIS/511 is in their automation.  Information on traffic conditions, weather conditions, roadway capacity (lane closures) and incidents are automated and integrated.  Specific emergency messages are added – ‘floodgate’ messages – to provide callers with critical directions.  Under normal conditions local Transportation Management Centers (TMCs) respond to real-time traffic conditions, control which lanes may be used, regulate on and off-ramps, traffic signal timing, and communicate to travelers via Changeable Message Signs, Highway Advisory Radio, 511 telephone and internet.  In disasters the automated data collection can help responders assess damage and direct resources while the automated ATIS/511 informs travelers of the most accurate information available

3. How ATIS/511 Enhance Emergency and Disaster Response

Real-time information is a critical element in providing efficient and safe evacuation for the general public, if needed. Information is essential to avoid panic and/or gridlock traffic congestion in a disaster zone or on impassable roads.

There are many examples tied to natural disasters.  In the 2003 San Diego fires, travelers needed to know which roads were open, how to avoid congestion and delay, and avoid conflict with emergency responders.  For example, in single week calls to Caltrans’ 800-427-ROAD pre-511 number exceeded San Diego’s normal annual totals (source: Caltrans Highway Information Network volume reports, Oct. 2003). 

When ATIS/511 comes to San Diego in Fall 2005, tourists and truckers will simply dial the national 511 telephone number instead of having to search telephone directories for a local source for conditions on their individual trip/routes/travel modes. Currently 95% of Californians have wireline telephones, 60% have mobile telephone accounts, and internet access is also widely available. These devices can provide ‘on demand’ service, and the public will turn to them when looking for information during and in response to emergencies and disasters.

ATIS/511 includes automated traffic reports from the Caltrans/CHP Transportation Management Center.  The broadcast media and “.com” traffic  information firms repackage and forward the most accurate current conditions to their customers.  They provide ‘push’ information to subscribers and people monitoring their televisions and radios. 
4. ATIS/511 Data Collection and Information Distribution

Coordination is a critical part of achieving the potential benefits of ATIS/511 during emergency response.  Under typical conditions ATIS/511 content may include CHP (incidents), Caltrans (traffic conditions, road closures, weather), transit, rail, and city streets from several jurisdictions.  All of this content can contribute to disaster and emergency recovery operations if considered during disaster response planning exercises.

ATIS/511 data is currently collected mostly by public sector agencies. Government-controlled distribution is generally uses phone, web, changeable message signs and site-specific AM radio, and electronic kiosks.  Site-specific devices are installed along roadways and at transit/rail stations.  Each of these outputs reach a different customer base; together they constitute a massive network for distributing real time messages in nearly every conceivable situation.  Emergency responders can use ATIS/511 to distribute concise, location-specific messages in, going in to, and exiting disaster-impact areas.

Commercial media companies use ATIS/511 feeds to expand the government-supported information distribution into every technology – broadcast and cable TV, broadcast and satellite radio, internet, telephone, and PDAs.  The 2005 Acura, 2005 Mercedes, and soon many other autos will have real-time ATIS/511 included in their dashboard navigation systems.  The commercial sector also re-formats ATMS/511 to reach specific markets: Commuters, truckers, local delivery services/dispatchers, business travelers such as glaziers and plumbers who need the fastest route to their next job.

Emergency responders should include State and local transportation agencies in joint planning exercises to take advantage of automated ATIS/511 data in assessing real-time conditions, and for public information distribution

5. Examples of Best Practices in California and other States

5.1. California
In the travel information marketplace there has been a divide between the roles of the public and private sector.  The private sector excels at serving specific clientele and markets, particularly with personalized/customized services.  However they generally need national coverage to achieve return on investment.  California’s public sector has successfully focused on basic content, and on local, regional, and statewide systems.

· Regional ATIS/511 is operational in the San Francisco Bay Area and in Sacramento/Northern California.  San Diego ATIS/511 will deploy Fall 2005.  Planning is underway in Southern California and for the central part of the State.  (footnote: Bay Area website is 511.org; Sacramento website is SacRegion511.org.  Both use the national 511 telephone number)

· The regional ATIS/511 are linked statewide through the “California Smart-Traveler” web site (www.dot.ca.gov/Caltrans511), saving duplication while building on the best practices of each regional ATIS/511.

· Regional ATIS/511 and the “California Smart-Traveler” includes travel information traditionally available via individual local agencies. For example, Statewide road conditions (800-427-ROAD, www.dot.ca.gov/roadinfo) can be reached via 511 and California Smart-Traveler.

California is continuing to expand on intergovernmental and inter-regional ATIS/511 partnerships.  Regional ATIS/511s will use the emerging ATIS XML standards for data formats/syntax/message sets to automatically share ‘backroom’ data and post content affecting inter-regional travelers.  Emergency responders can utilize these inter-regional partnerships to coordinate information distribution on a statewide basis and along on major regional and interregional travel corridors.

5.2. Arizona 511

Arizona 511 (including AZ511.com internet) in normal operation provides real-time road, weather, and traffic conditions, transit, airport and tourism assistance, both via telephone and internet.  Since its deployment three years ago, it has used floodgate messages for major road closures, forest fires, flooding, child abduction (Amber) alerts, and homeland security (yellow and orange) alerts.  Traffic information warns travelers when a roadway will be closed for more than an hour, and in urban areas gives current speeds/congestion.  Arizona is in the final stages of developing automated travel times along major freeway segments, which in emergency situations will be able to direct people to the quickest available routes. (Source:  Arizona 511 Status Report, November, 2004).

Phoenix and Tucson airport officials record the airport information.  Under normal circumstances they record travel routes, airport parking, roadway traffic and air traffic delays.  When security conditions change, the messages include what roadway routes are open and parking and curbside service restrictions. (Source:  Arizona 511 Status Report, November, 2004).

5.3. Florida

Florida currently has three regional 511 systems in operation.  In last fall’s hurricane season, these systems helped people know if they needed to evacuate, what roads to use, and what real-time traffic and congestion conditions to expect.  Florida DOT is now overlaying a statewide 511 system covering the rural regions, expanding multi-modal information and considering adding a third language option (they already use  English and Spanish; Creole French is next). (Source:  Florida 511 Update and Plans, November 2004).
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Of the four hurricanes that hit Florida in August and September 2004, their seriousness and timing varied as they moved from region to region.  As broadcast weather reports became more targeted both internet and 511 volumes doubled.  Cell phone use spiked to five-times normal when evacuations were called.  State officials credit ATIS/511 for eliminating many recurring public information problems as the storms approached, in particular the role of 511 in telling people which roads were open in which direction, travel speeds, incidents.  (Source:  Florida 511 Update and Plans, November 2004)

5.4. ATIS/511 in the West and Nationwide

All western states will have ATIS/511 systems when Idaho and Nevada come on line mid-2005. Only the Southern California Association of Governments and Central California regions do not have ATIS/511.  Since 2001, ATIS/511 have been deployed in 26 states/regions: The 26th started February 16, 2005 with Virginia Statewide ATIS/511.  The early adopters realize the importance of accurate, easily available information during emergencies and disasters: In the South (hurricanes, commuters, and tourism), the Midwest (tornadoes), and the Appalachians (snow, fog, interstate trucking and tourism).

Here are some the pros and cons of ATIS/511 deployment:

Pros:

· Ease of access – same number nationwide, for tourists, truckers, casual users

· Safety of access – 3 digit dialing, often voice interface (voice in, voice out)

· Accuracy of content – automated traffic, transit, and emergency directions

· Wireless and wireline telephone

· Wireless and wireline internet (some ATIS/511 support PDAs, pagers)

· Automated feeds to commercial/media television, radio, “.coms”

Con:

· Wireless networks don’t reach in all geographies, some areas lack redundancy

· Wireline programming costs are sometimes more than some local governments can bear (e.g., Los Angeles, Central Valley)

6. Lessons Learned from California (pre-ATIS/511 legacy systems)

Natural disasters

Natural disasters include earthquakes, floods, winter storms, tsunamis, etc.  In some cases they can be forecast or tracked as in the cases of heavy rains/snows, flooding, and forest fires.  Widely distributing public information about what to expect when, where the severe danger and damage will be – or is – occurring, and directing the public safety/mobility is critical.  Often public information is time consuming and takes away from the disaster management efforts.  Pre-planning between agencies, working with specific scenarios, help.  Automating information transfers, now becoming available with intelligent systems such as ATIS/511, takes interagency cooperation to a whole new level, allowing not only residents with access to broadcast media, but anyone in the impact areas, to receive the most up-to-date, authorized information.

Man-made disasters, child abductions, terrorism

Man-made disasters, particularly terrorism, make real-time inter-agency responder coordination all the more critical.  Reducing public panic, and enlisting the public’s cooperation and assistance, are often critical to saving lives and property.  Using automated ATIS/511 systems provide the most real-time, accurate information to the widest public audience.

6.1- Examples of California natural disasters

A. 1989 Loma Prieta Earthquake

The 1989 Loma Prieta earthquake occurred on a Friday at 5pm.  In 15 seconds the earthquake brought down numerous transportation roadways, railroads, and bridges.  The earthquake also damaged houses and buildings and started fires that blocked escape routes towards bridges that were not immediately damaged.  Fortunately that particular Friday had unusually early evening commute, partly due to being Friday and partly due to the local interest in the baseball World Series game between the two Bay Area teams.  These circumstances greatly lessened the number of crashes and fatalities that could have occurred.  While much transportation infrastructure was inspected and reopened within hours, three major facilities were closed for months/permanently.  The SFOBB carried 560,000 vehicles per day before the earthquake, the Nimitz Freeway some 400,000, and the Embarcadero Freeway some 250,000. (source:  1987 Average Annual Daily Traffic volumes, Caltrans)

The emergency response in the aftermath of the earthquake

The emergency response needed two strategies: First to limit panic and to direct people to safe routes, either out of the impacted areas or into the impacted areas to check on their homes/businesses.  Second, to identify and promote alternative routes/travel modes for commuters, truckers, and general travelers to help the economic and social recovery.

Immediate information about the impacted area, and damage to transportation facilities for evacuating people through dangerous areas, was only intermittantly available as emergency responders were able to report.  Government  broadcasts via commercial broadcasters were sometimes conflicted by independent media observations.

Loma Prieta: What if ATIS/511 was available
Reports that the Golden Gate Bridge was open encouraged people to drive towards it, and into the earthquake damaged and burning Marina neighborhoods hindering firefighters.  Broadcasts that southern bridges were open – and then were not – created congestion and secondary car crashes that could have been avoided with accurate reporting.  Road rage would have been contained if the reports could have included estimated travel times due to the congestion.  However, it took 3 to 5 hours before people knew what roads and bridges were open for them to make their ways home.

Within the week after the earthquake BART and transit agency telephone services were able to tell commuters which routes had been re-routed, which lines had increased services (i.e., more buses/less time between buses), and improved intermodal connections for the increased number of travelers.  People learned of these changes through commercial broadcasts and newspapers, as calls to transit call centers greatly exceeded the number of operators available.

From a transportation system management perspective, BART’s increased capacity replaced many of the 560,000 daily trips over the SFOBB.  Businesses helped by encouraging telecommuting and opening temporary offices throughout the Bay Area.

Only a year earlier several Bay Area agencies had met and concluded transbay ferry service was not feasible.  Because of their meeting, these same agencies were able quickly reassess the situation on the Saturday after the earthquake.  Four days later transbay ferry service was operating with boats borrowed from Seattle.

In 1989 the World Wide Web had not been ‘invented:’ the Internet was still restricted to military and military/university researchers.  A common telephone number to reach inter-active, multiple-agency traveler assistance did not exist.  Today the Metropolitan Transportation Commission’s ATIS/511 system operates in the joint Caltrans-CHP Transportation Management Center, where road speeds, traffic volumes, lane closures, CHP dispatch, BART and transit information is integrated into automated public information.

B. 1994 Northridge Earthquake

The 1994 Northridge Earthquake also blocked major freeways, commuter rail lines, and local roads.  While the initial emergency response followed the same notification patterns as the Loma Prieta 5 years earlier, the key transportation agencies quickly realized the opportunity to institute better ways to help people cope with the long-term disruptions to freeways, local roads, and rail.

1. Published weekly newspaper inserts highlighting each blockage, progress on repairs, and alternative routes, including ridesharing and rail travel options.

2. Restricted partially open freeways to HOV, and directed people to where they could find ridesharing partners.

3. Established a common inter-agency telephone number – 800-COMMUTE – forwarding calls to each agency.  People no longer had to search telephone directories and guess the for local service agencies. Today 800-COMMUTE  helps 2.5 million callers per year throughout Southern California.  In later phases 800-COMMUTE was to include real-time traffic, transit trip planning, ridesharing and alternative modes (e.g., bicycling) assistance. But development stopped when the emergency response funding expired, and is only now evolving.  It was, to some extent, a predecessor of today’s nationwide 511.

4. Seventy-six (76) interactive electronic kiosks provided ‘internet’ style surfing for information from highway, transit, and rideshare agencies.  These utilized ‘bbs’ type connections in that pre-internet era.  In 1996 the kiosks were replaced with the ‘California Smart-Traveler’ internet pages (dot.ca.gov/Caltrans511).  The California Smart-Traveler has grown with the internet and is now the statewide umbrella linking between regional ATIS/511s and legacy travel information services.

7. Lessons Learned and Effective Strategies to Handle Emergencies

The basic ATIS/511 capabilities for disaster response and associated evacuation are essentially the same in either natural or man-made disasters.  ATIS/511 provides automated distribution for public information:

1. Road closures, infrastructure damages, debries, and restrictions related to highways and other transportation infrastructure and facilities;

2. Real time traffic reports for roads within an affected area or on road leading into an affected area; and

3. Real time transit and other modal services information for the disaster area.

Emergency responders can utilize ATIS/511 to greatly improve traditional public information strategy.
8. System Architecture: A Conjunction of Service Concepts

The National Intelligent Transportation Systems architecture (NITSA) creates a uniform approach information systems.  Even though Emergency Management and Traveler Information have separate NITSA service objectives, we have related client bases and use the same framework for planning and design.  These are seen in the standardization of ATIS/511, traffic management, public transit, and emergency management automated data formats, message sets, and syntax. (National ITS Architecture, Version III, 2004)

The California Statewide ITS Architecture and System Plan and related regional ITS Architectures and Deployment Plans further standardize information exchanges, establish plans for automated inter-system compatibility ("interoperability"), reduce risk of failures of engineered systems, and achieve long-term economies.  (source:  Statewide ITS Architecture and System Plan, California DOT, 2005)
A challenge for Emergency System managers is to automate specialized information into a format useful for directing the public in emergency situations via ATIS/511.  The conceptual hurdle is the contrasting purposes of the two information services. Emergency information is often prepared for security and first-response personnel, is privileged, and often confidential, information not appropriate for wide dissemination. ATIS/511 is predicated on broad-based public information intended to create a wide latitude of public mobility choices.  (source:  Statewide ITS Architecture and System Plan, California DOT, 2005)
Currently the California DOT Information Technologies Division and CHP are working together on the next generation Computer Aided Dispatch system.  The current-generation CHP CAD has ‘public’ versions for traffic reporters and world wide web internet, but these outputs do not follow national EMS or ATIS/511 standards which would allow automated information transfers from the CAD (EMS) to ATIS/511/511 for securing the public’s assistance in emergencies and disasters.

The following diagram describes just one business case in the California ITS Architecture: Emergency Management 06 – Wide Area Alert.  The Wide-Area Alert  (EM06) uses driver and traveler information systems to alert the public in emergency situations such as child abductions, severe weather events, civil emergencies, and other situations that pose a threat to life and property.  The alert includes information and instructions for transportation system operators and the traveling public, improving public safety and enlisting the public’s help in some scenarios
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Other Emergency Management business cases include roles by State, inter-regional, and local agencies as well as private sector.  Some of these are Call Taking/Dispatch, Emergency Services Routing, Infrastructurre Protection, Disaster Response and Recovery, and Evacuation and Reentry Mangement. (source:  Statewide ITS Architecture and System Plan, California DOT and Kimley-Horn Associates; 2005)

9. Improvements Needed ATIS/511 Disaster Response (User Needs)

A. Planning

Today’s environment requires emergency responders to consider cost-effectiveness on scales unthought of before.  Agencies and processes considered tangential now have intelligent systems that can be quickly and transparently turned into emergency management systems.  Emergency planning needs to include these non-traditional partners, especially in times of increasing risk and declining resources.

B. Data Gathering

Caltrans has much automated data collection systems in place at various locations on the State Highway System.  These include freeway volumes/speed, ramp volumes entering freeways, video surveillance, weather stations, etc.  Coverage usually includes the key evacuation routes.  Emergency Responders need to participate in securing funding for additional detection/surveillance, and prioritizing deployment to aid in both local and regional emergencies.

C. Data Processing and Information Integration

The current-generation emergency management systems (EMS) generally use secure intra-agency and law enforcement (CLETS) telecommunications.  Automated information sharing with the public or commercial media does not exist, but relies on manually monitoring, evaluating, and re-entering data.  CHP CAD has ‘public’ versions for traffic reporters and world wide web internet, but these outputs do not follow national EMS or ATIS/511 standards which would allow automated information transfers from the CAD (EMS) to ATIS/511/511 for securing the public’s assistance in emergencies and disasters.

D. Information Distribution

Traveler information hardware, such as on-roadway CMS and HAR, are becoming more common.  Caltrans currently has over 500 CMS statewide, plus portable units available.  Although Los Angeles and the Central Valley are behind the rest of the nation in deploying ATIS/511, the telephone and internet offer ‘on demand’ information critical for calming a panicked public.  And coupled with automated feeds to commercial/media, broadcasters can ‘push’ accurate, approved information from Emergency Operations Center managers to the public.

There clearly needs to be integration with ATIS/511 systems and EMS.  Linkages between the systems are recognized at the national level.  Emergency responder support is needed for ATIS/511 in regions behind the national deployment schedule.

10. Summary, Challenges, Opportunities, and Recommendations

Agencies and processes considered tangential now have intelligent systems that can be quickly and transparently turned into emergency management systems.  Emergency planning needs to include these non-traditional partners, especially in times of increasing risk and declining resources.

Emergency Responders need to participate in securing funding for additional detection/surveillance, and prioritizing ATIS/511 deployment in regions behind the national deployment schedule to aid in both local and regional emergencies.

EMS outputs need to follow national EMS and ITS ATIS/511 standards allowing automated information transfers to ATIS/511 for securing the public’s cooperation and assistance in emergencies and disasters.
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