Use Case
SkyGuard® for Railroads
General:  
By law, all railroads must have dispatchers to control train movements. The dispatcher and the train’s crew (usually, a conductor and engineer) are jointly responsible for the train’s safe operation. This is because trains have no way of swerving and two trains cannot occupy the same segment of single-track right-of-way simultaneously. Trains, especially when they are moving at 70- or 80-mph in the western United States, cannot stop immediately. For a train traveling at 70-mph, the stopping distance is over a mile. The video at the link demonstrates that at 40 mph in an urban area, with the track visually blocked ahead, the stopping distance was nearly a half mile:  http://www.liveleak.com/view?i=c90_1381721438
Because a train’s crew usually cannot see washouts in time to stop, see a sun kink (track distorted by extreme heat), or anticipate high winds that can cause a blowover, accurate and timely weather information is critical to the safe operation of the railroad.

Overview

Dispatchers for most railroads work in a dispatching center the handles train movements to the entire railroad. A few railroads, like Norfolk Southern, locate their dispatchers in regional offices. 

In addition to dispatchers, weather information is also needed by the service interruption desk, maintenance, engineering, and corridor managers (who have responsibility for larger geographic areas than the dispatchers control). At most railroads, our daily forecasts are included in the documents for the daily briefing call for top management. They are discussed when major disruptive weather is forecast. 
It is important to realize that there is nothing positive about weather to the railroads and their employees. Freight traffic is the highest since World War II with far fewer rails (due to the consolidation that occurred in the ‘80’s and 90’s) to carry it. Weather is a disruption – never a benefit -- because the schedules are created assuming perfect weather. Railroad employees are often overworked whens they have to deal with mechanical failures, crossing accidents, delays in getting trains loaded, etc. In 2010, a series of AES tornado warnings on the BNSF in the Texas Panhandle (no trains hit by a tornado, simply warnings) over a six hour period delayed so many trains that it took the railroad one week to catch up! False alarms have a significant cost. 
The cost of derailments is extremely high. A major weather-related derailment can easily exceed five, or even ten, million in cost. The railroads are self-insured for accidents that cost under $5 million. 
Communication with the field is done via radio from the dispatch center. It is unusual, but not unheard of, for field people to call AccuWeather directly. 

What the Client Does with the Warnings:
The basic client goal is to ensure safety while maximizing profit by the trains arriving on time. There are a number of railroad delivery services where the customers pay extra for expedited service. The funds, plus a penalty, are refunded if the shipment is delayed. 
Observed actions include:

1. At railroad yards: Shelter people, secure facilities, arrange for repairs to ensure safety and limit loss.

2. At railroad corporate headquarters and dispatch centers, the same as for any corporate facility (i.e., sheltering, loss protection).

3. Halt trains outside of the warned segment of track based on weather warnings or allowing trains in the warning to exit the warned area. 
4. Advance staging of snow plows, rip-rap cars, and rails for rebuilding track when washouts occur or blizzards close track. 
5. Some railroads (including BNSF) take an entire line out of service to rebuild it in record time. This is called a “blitz.” The weather forecast in the days leading up to the blitz can lead to postponement. 
6. Less commonly, resolve business disputes after the event (“How dare you cancel my concert?”) by using warnings to support decisions. 
7. On infrequent occasions, re-route storms around storms. 

8. Turn on switch heaters before heavy accumulations of snow or ice occur. 

Weather Conditions That Affect Trains:
· Tornadoes and high winds caused by thunderstorms
· Hurricanes and tropical storms
· Flash floods

· Blizzards and heavy snow

· Extreme heat and cold
Current Services That Would Meet Their Needs
· Although not recently, railroad employees have been struck by lightning. Workman’s compensation does not apply to railroads, to the railroad gets sued whenever an event like this occurs. By equipping each outdoor employee with SkyGuard Mobile and tying it into the truck’s outdoor PA system (to sound a warning horn over background noise), people will be kept safe.
· There are still railroads using SmartRAD®. They use this as a situational awareness product (i.e., thunderstorms (thunderstorms approaching the track but still not close enough for warnings to be issued). We need to convert them to SkyGuard Online (assuming the warning receipt acknowledgement function works properly 100% of the time). 
Future Services:
The following operational  new and improved services are strongly desired:

· More lead time is heard over and over again from all railroad clients. Backing up trains when a track washes out is extremely slow and costly. With more lead time for blizzards, trains could be routed around the blizzard with much greater confidence. The best way to improve lead time is with mesoscale modeling. The new native 3-km. HRRR which is now operational from the NWS seems very well-suited to this purpose. However, we need a person well-versed in creating interfaces and  products from the model’s output.
· Floods are especially vexing. They want much longer lead times and water height forecasts at all significant water crossings, something we now provide only if the National Weather Service generates them. We are working with David Ford Engineering to create this service. 
If the pricing is reasonable, the railroads will quickly purchase the above services.  
User Characteristics:

1. Dispatchers are often high school graduates or people who have left the military. They do not want to become meteorologists!
2. User carries a heavy workload and wants very quick answers on the rare times they call. 
3. User is not allowed to have access to a web browser. They use specialized software for dispatching to which our warnings interface. They CANNOT access other software while on duty. If they did so, they would be fired. 
4. Outdoor maintenance people want a warning of dangerous conditions approaching their location. They do not wish to “play meteorologist.” They, too, will call once in a while but tend to be a bit mellower than the dispatchers. 
What Does Dispatcher Need to Know About Impending Weather?:  

Prioritized from highest to lowest, on routine basis:

1. Will there be an event that causes a derailment or other accident.
2. Will there be an event that will cause them to slow or stop trains.

What Does Outdoor Maintenance Need to Know About Impending Weather?:  


1. Will lightning or other life-threatening weather occur (safety)/
2. Will weather occur that will delay performing the assigned work? If so, timing?

What Does Management Need to Know About Impending Weather?:  


1. Should trains be re-routed?

2. So materials be pre-positioned in the area of potential problems.

3. Should a “blitz” commence or be postponed.

What Are the User’s “Wins”?

1. No weather-related delays.
2. A train stopped by a warning and merely blowing over rather than derailing while in motion.

3. On (too) infrequent occasions: Successful re-route around a blizzard or other major weather. 
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