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About Vaisala Thunderstorm Unit 
Vaisala is the world’s largest lightning detection equipment manufacturer and lightning data services provider. Vaisala owns and operates the U.S. National Lightning Detection Network®. A wide customer base of lightning-sensitive industries use Vaisala’s lightning warning, tracking, mapping and analysis systems and services to save lives, protect property, and reduce economic losses caused by lightning.
Vaisala had more than 1,000 employees and achieved net sales of EUR 197.9 million in 2005. Vaisala serves customers around the world. Operations outside Finland accounted for 96% of net sales in 2005. Parent company Vaisala Oyj, with headquarters in Vantaa, Finland, is listed on the Helsinki Exchanges in Finland. 
National Lightning Detection Network® (NLDN®) and the Canadian Lightning Detection Network (CLDN)
In the mid-1970s, three University of Arizona scientists began researching lightning properties and behavior. Over the next decade, their research and the contributions of others resulted in the development of the U.S. National Lightning Detection Network (NLDN®). Since 1989, the NLDN has monitored the 20 to 25 million cloud-to-ground lightning strikes that occur every year across the contiguous 48 states. 
The NLDN consists of over 100 remote, ground-based sensing stations located across the United States that instantaneously detect the electromagnetic signals given off when lightning strikes the earth’s surface. Within seconds of a lightning strike, central analyzers in Vaisala’s Network Control Center process information on the location, time, polarity, and amplitude of each strike via an advanced, satellite-based communications network. The lightning information is then communicated to users across the country. 

[image: image1.jpg]The time of a strike to final delivery of the strike location to users is about 30 - 35 seconds total, which is much faster than most other hazardous weather indicators. The unprecedented accuracy of the network depends on precise waveform processing, global positioning system (GPS) time synchronization, high-speed signal processing, and wide-band peak gated magnetic direction finding and time-of-arrival techniques.
The Network Control Center (NCC) for the U.S. National Lightning Detection Network® (NLDN) and the Canadian Lightning Detection Network (CLDN) is based in the Vaisala Tucson Operations and operates 24 hours a day, 365 days a year. The NLDN and CLDN provide users of lightning data seamless information with no degradation in DE or accuracy along or across any nation, provincial, territory, or state border.  Together the NLDN and CLDN provide the most comprehensive lightning monitoring solution in the world.

For more information please visit www.vaisala.com/thunderstorm
Lightning Safety Basics

Lightning kills 50 to 75 people every year in the United States. That’s more than the annual number of people killed by tornadoes or hurricanes in most years. Hundreds more are struck and survive. Lightning strike survivors often report a variety of long-term, debilitating neurological symptoms, including memory loss, attention deficits, sleep disorders, numbness, dizziness, fatigue, task confusion, and depression.

There is no reason to be caught off guard by a thunderstorm. The best way to avoid lightning is to not put yourself, family, or friends in danger in the first place. Reliable and objective weather information is all around you. You can:

· Listen to weather reports on the radio

· Watch current weather forecasts on TV

· Find current weather information on the Internet

· Tune in on your NOAA Weather Radio  (http://www.nws.noaa.gov/nwr/)

· Subscribe to lightning notification services at www.vaisala.com/thunderstorm

· Make sure your outdoor sports and recreation venue has a reliable, automated lightning detection and warning system.

If these objective weather information resources are not available, scan the skies 360 degrees around you and overhead.

When weather warnings or your own observations confirm that thunderstorms will be near where your activity is planned, change your plans. Yes, changing your plans may be inconvenient for you and others. But the alternative is possibly being killed or disabled by lightning.

During thunderstorms, no place outside is safe. Lightning safety experts agree that you can minimize your risk using the 30/30 rule.

The 30/30 Rule

Step 1: When you see lightning, count the seconds until you hear thunder. 

Step 2: If this time is 30 seconds or less, quickly go inside a substantial building or a metal-topped vehicle.

Step 3: Wait 30 minutes after seeing the last lightning or hearing the last thunder before going back outside.

Online Lightning Safety Resources

www.lightningsafety.noaa.gov

This web site, published by NOAA, is an outstanding information source covering indoor and outdoor safety, medical aspects of lightning injuries, lightning science, K-12 educational tools, and more.

Rank of Cloud-to-Ground Flash Densities by State from 1996 – 2005

State
Flashes
Flashes


Per Year
Per Square Mile
1. Florida
1507277
26.3

2. Louisiana
975187
21.1

3. Mississippi
878934
18.4

4. Alabama
853644
16.5

5. South Carolina
459326
14.8

6. Tennessee
604955
14.4

7. Indiana
517140
14.3

8. Georgia
835114
14.2

9. Oklahoma
966295
13.8

10. Missouri
952823
13.7

11. Kentucky
546989
13.6

12. Arkansas
718581
13.5

13. Illinois
759609
13.5

14. District of Columbia
772
11.4

15. Ohio
452721
11.0

16. Texas
2875027
10.8

17. North Carolina
535388
10.8

18. Kansas
851520
10.4

19. Iowa
560847
9.9

20. West Virginia
213625
8.8

21. Virginia
346751
8.6

22. Maryland
85866
8.6

23. New Mexico
919464
7.6

24. Delaware
14784
7.4

25. Pennsylvania
307297
6.8


State
Flashes
Flashes


Per Year
Per Square Mile
26. Nebraska
460876
6.0

27. Arizona
673320
5.9

28. New Jersey
40851
5.4

29. Wisconsin
292622
5.2

30. Michigan
302614
5.2

31. Colorado
517267
5.0

32. South Dakota
372113
4.8

33. Minnesota
391573
4.6

34. New York
218099
4.5

35. North Dakota
289633
4.1

36. Connecticut
17181
3.5

37. Wyoming
308550
3.2

38. Utah
260260
3.1

39. Massachusetts
22967
2.8

40. Montana
363456
2.5

41. Vermont
23304
2.5

42. New Hampshire
19945
2.2

43. Rhode Island
2216
2.1

44. Nevada
172152
1.6

45. Maine
39663
1.2

46. Idaho
85343
1.0

47. California
90577
0.6

48. Oregon
51738
0.5

49. Washington
20050
0.3

Note: These counts and their sums only include flashes inside the state borders. No information for Alaska and Hawaii   © 2006 Vaisala.

These averages are for general reference only.

Thunderstorms can vary greatly from year to year, season to season, location to location, and storm to storm. A state’s average may appear relatively low, but lightning activity—and the risk of being struck—can be extremely high at a certain place and time during a particular thunderstorm.

For instance, a town in a state with a relatively low 5-year average of two flashes per square mile may experience little or no lightning 11 months out of one year, but may experience 20 or more flashes per square mile during a July thunderstorm, while another town just 15 miles away may have only one flash per square mile on that same day.

This historic lightning information is not indicative of current or future lightning activity.

Facts and Tips for Sidebars

Credit line: Information provided by Vaisala, Inc.

For more information, please visit www.vaisala.com/thunderstorm

1. Reference: “All About Lightning” by Martin A. Uman
2. Reference: Lightning Safety Group
3. Reference: Research by Ron Holle, Vaisala Consultant/Meteorologist et al.
What is Lightning? 1

Lightning is an awesome force of nature that instills fascination and fear in many children and adults. Simply put, lightning is giant electricity. The action of rising warm air and descending cooler air in the atmosphere creates a separation of charges. A positive charge builds in the top region of the cloud, while the lower region becomes negatively charged. Lightning is the discharge of the energy between the negatively and positively charged areas.

A good way to identify with the force of lightning is to consider that lightning typically lowers 25,000 amps of energy to the ground. The standard 110-volt electrical outlets in your home are approximately 15 amps and the average lightning flash could light a 100-watt light bulb for more than three months. 

To help children understand lightning, have them rub their feet on carpet, then touch a metal object. It is likely that they will feel a “static shock” from the positive charge on their bodies coming in contact with the oppositely charged metal object. 

Is it True That Lightning Never Strikes the Same Place Twice? 1

It is a myth that lightning never strikes the same place twice. In fact, the Empire State Building is struck an average of 23 times per year and as many as 48 strikes have been recorded in one year. In a similar situation, Mount San Salvatore near Lugano, Switzerland, is struck an average of 40 times per year with some years receiving more than 100 strikes.

Did You Know? 1

· A typical lightning flash appears to flicker because it contains several consecutive return strokes, which can hit the ground up to five miles apart. As a result, a single flash can kill or cause damage in several places at once.

· You can estimate the distance to a lightning strike in miles by counting the seconds between the flash and its thunder and divide by five. 
· Lightning occurs when electrical charges separate inside storm clouds, with the negative charges tending to accumulate in the middle and the positive charges in the upper or lower altitudes. The bright light we see is caused by the electrical energy released when these opposite charges connect and neutralize each other.

· Most lightning never reaches the ground. As recorded by Vaisala’s advanced three-dimensional lightning detections systems, these “cloud discharges” may travel distances as great as 120 miles/190 kilometers.

· A lightning channel is surprisingly narrow—about twice the thickness of a pencil. 

· The air in the lightning channel reaches temperatures as high as 50,000 degrees Fahrenheit, which is about five times hotter than the surface of the sun.

· Lightning can strike objects up to 10 miles/16 kilometers from an active thunderstorm cell.

· On the average, lightning strikes the earth 50–100 times every second.

Interesting Lightning Statistics 1 

· In the United States, lightning kills about 50 to 75 people every year and injures 500–750.

· About 70% of all fatal lightning accidents involve one person, about 15% occur in groups of two and the remainder involves three or more deaths. 

· Lightning starts about 40% of all farm fires, damaging hundreds of thousands of dwellings and businesses.

· Lightning starts as many as 10,000 forest fires every year in the United States.

· On average, a commercial airplane is struck by lightning once during every 5,000 to 10,000 hours of flying time.

· Roughly 2,000 thunderstorms are in progress over the earth’s surface at any given time, producing as many as 100 cloud-to-ground discharges every second.

Lightning Safety Tips

· When a thunderstorm threatens, get inside a home or large building, or inside an all-metal (not convertible) vehicle.

· When inside your home, avoid using a corded telephone, except for emergencies. Avoid electrical appliances and plumbing.

· Plan ahead to avoid being caught outside with no time to reach a safe building or vehicle. 

· No place is safe from lightning outside.

· The storm is finished at a location when no thunder or lightning is heard or seen for 30 minutes.

· The best solution is planning ahead and avoiding the threat in the first place. 

Lightning First Aid

Many people who have been apparently “killed” by lightning can be revived if quick action is taken. When a group is affected, the “apparently dead” victims should be treated first, since those who are unconscious but still breathing will probably recover spontaneously.

First aid should be rendered to those not breathing within four to six minutes to prevent irrevocable brain damage. Mouth-to-mouth resuscitation should be administered to a victim who is not breathing but has a pulse. One breath is given every five seconds for an adult and every three seconds for an infant or small child. If the victim is not breathing and has 
no pulse, cardiopulmonary resuscitation (CPR) is necessary. Someone with the proper training should administer this procedure. 

Medical attention should be given to victims who appear only temporarily stunned or otherwise unhurt, since there may be hidden injuries. 

Lightning Safety at Recreational Facilities 1, 3
Many lightning casualties occur during outdoor recreational activity. 

The largest single category of all lightning fatalities occur in, on, or near open water, while boating, on the beach, in the water, and on docks and piers. 

Another large category is composed of those who seek shelter under trees during thunderstorms — about 1/3 of these are golfers. 

Two-thirds of all lightning strikes during the months of June, July and August, and most occur in the afternoon.

The frequency of lightning, and the probability of getting struck, is much higher than commonly thought. In most areas of the country, it is likely that lightning hit the ground 4,000–6,000 times within 10 miles of your recreational facility within the last year. In Florida or Texas, this number is two to three times higher.

Although many golf courses and parks use adequate lightning detection equipment, the majority of facilities still do not. Don’t assume you will be forewarned of lightning danger by an automated system.

Seek shelter in an enclosed building or in a car with the windows rolled up (not a convertible). 

Lightning Action Plan for Outdoor Events​​ 2

Management, event coordinators, organizations, and groups should designate someone to monitor the weather to initiate an evacuation process when needed. Monitoring should begin hours beforehand.

A plan needs to be in place to notify all persons at risk from lightning. Depending on the number of individuals involved, a team of people may be needed. Adults must take responsibility for the safety of children in their care.

Safe sites need to be identified along with a means to route people to those locations. School buses make excellent lightning shelters (strategically placed at various locations) for large groups and areas, such as golf tournaments, summer day camps, swim meets, military training, scout groups, etc.

An “All Clear” signal must be identified and should be considerably different from the Warning” signal and the action plan must be periodically reviewed and drills conducted.

Consider placing lightning safety tips and/or the action plan in game programs, flyers, scorecards, etc. Lightning warning signs are effective means of communicating the lightning threat to the general public and raising awareness.
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How the NLDN communications work: 


Sensors detect lightning and transmit data to satellite


Satellite relays information to earth station; 


Data are transmitted to Network Control Center via landlines; 


NCC processes data; 


Processed data are relayed back to satellite;


Lightning data appear on users’ displays across the country within seconds of occurrence
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[image: image3.jpg]How the NLDN works: 1) Sensors transmit data to satellite; 2) Satellite relays information to earth station; 3) Data is transmitted to NCC via
landlines; 4) NCC processes data; 5) Processed data is relayed back to satellite; 6) Lightning data is displayed within seconds of occurrence.



