Warning: Lightning Kills!

Head for safety and live to hike another day.

Stay aware of the weatherwhile hiking
Afternoon storms ate common: plan to finish hiking early
if’ ' ing ot heat thundet:

. enclosed metal vehicle
As you hike out, ayc

open meaEflpW 5,12
Space hikers at lea

Any actions you tal to reduce lightning risk dé not. -
eliminate t “e%ék of injury or death

Wait at least 30 inua\s after the last lightning
and thurder befo)e resuming outdoor activity

Remember: lightning can-travel well over 20 miles
_fromlits source |

If lightning strikes, perform CPR and call 911

Finally: It is your responsibility to get to safety when : :
1. ey ‘ S R0 B y WS Lightning Data Center
ightning is present or imminent. This information is ) T
l h ‘bilitv of lichtnine d St. Anthony Central Hospital
J
meant to alert you to the possibility of lightning danger, Denver, Colorado
and to encourage you to act responsibly.
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FRONTCOUNTRY LIGHTNING

RISK MANAGEMENT

No place outside is 2afe from lightning. Frontcountry includes outdoor
esttings that are within a 30-minute walk of modem buildings or
vehicles. Thiz is whers most lightning injuriee occur because this is
where people spend more time outdoors.

TAKE THESE SIMPLE PRECAUTIONS TO STAY MUCH SAFER FROM
THE LIGHTNING HAZARD:

Get in a modern, enclosad buiding or a metal-topped vehicle if you

hear thunder. Look up “Faraday cage” to 56 why this i so
helpful and why ths vehicle nesds a metal roof to protact you.

mAwddopenohebm(likegusboe)mallm

Time your visits to high-risk areas with local waeather patterns, 20
you aren't in & high-risk area at a high-risk tims.

WEBSITES ABOUT LIGHTNING

Naticnal Weather Sarvice Lightning Safety: www Sighiningsafity noae gov
NOLS Backcountry Lightning Risk Management: waw nok edulightning
Modical Aspects of Lightning: www uic.eduabe/ightningingry

Lightning Safety for Boators: www.wth.noan govivel/baalsrsalety phoMlightning

Youtube keywords for waiting for the storm to pass: (use wirskess dovices)
lightning sérike tree, caxr, of plane; Faraday cage; lightning on the lawn




HOW LIGHTNING HURTS US

A lightning strike in & crowded stadium = hazardous out 1o roughly
50 fast from the etrike point, with one or two fataltiss and dozena of
injunss. People ars occasionally mjured 100 fest away from a siriks.
Thig iz roughly equivalent to the kill radius and injury radius of a
hand grenads. The mechansame that hurt us ars the milliona of volts
of alectricity, the haat, and the thunderous blast from the rapidly
axpanding air.

Ground current occurs with each strike. You can minimize your
axposure to grownd cument by keeping your feet choss togather,
azpecially avoidng lying flat on the ground. Ground current con-
tributes to half of lightning fatalities (Fig. 1), Thiz is the primany
machaniem where we can easdy reduca lightning rizka.

Side flagh jumpe from tall objscts like trees when they are struck by

lightning, 2o don't esek sheltar near tall trees, other tall chiscte, or
tall vertical surfaces.

Contact iz from touching long conductors like railings, cables,
and fencas. Conduct a web asarch for dead cow lightning to see
rmarbid imagss of contact and sidsflash.

Upward leadsra amansts from high ground and tall objectz when
downward leaders approach the ground: even if they don't connect
with a downward leadss, they can be fatal.

Direct atrikes causa about 3-5 percent of lightning fatalities. Awoid
high places and open ground to decraase rizk of a dirsct strike.
The sxplosive forcs of lightning can cauze blunt trawma reaulting
in fractures or soft tesue mjuries.

We should primarily focus our efforte on avoiding ground
current and =ide flash.
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HOW LIGHTNING KILLS

DIRECT
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Flg 2. Ths Irsquarciss of (e primary lighlning talalty meschanisms.

FIRST AID FOR LIGHTNING VICTIMS

The mechaniams that hurt wa are slectricty,
haat, and the air blast. Thess causs many diffarant
kindz of neurcdogical problems, burnz, and trauma.

TREATMENT PRINCIPLES

Scane Safety: Avoid further injuries. It may be safer to wait for the
storm to pasa before freatng victime in sxiremsly hazardous locatons.

Bagic Life Support- Ba preparad to provide rescus breathing.
Triage: UnSke normal triage protocols, attend firet to those who are
in candiat or respiratony arreet without obvious lethal injury.
Assezasment: All patients regquire a complete body sunsey and caraful
avaluation for head, spinal, long bone, or cardiac inpuries. Azesas

paripharal puless, and ssneory and motor status. Chaeck the skin for
amall hiddsn buma.

Monitor for cardiovascular, respiratory, and neurological probleams.

Ewvacuate anyone obvicwsly injursd by Bghtning. Be alert for lingsning
isausa that need further evaluation and treatment. Survivors could be
dizoriented or confussd. Their decieion-making ability (noluding judg-
mant, direction finding, and planning) could bs dangsrously impained.



BACKCOUNTRY LIGHTNING RISK MANAGEMENT

No place outdoors is safe from lightning. Lightning is an objective hazard. Your behavior can reduce the risk of that hazard harming you.

TERRAIN LIGHTNING SAFETY HAZARDS

© Wide openarea

LOW SAFETY/
HIGH-RISK

Exiremely dangerous: Avoid these
areas if there are any
signs of thunderstorms.

A% SAFE AS POSSIBLE

High-Risk: Leave these areas

before a storm hits. Move through

high-risk terain quickly to reduce

exposure time, High-risk aress

include:

—0n or near high terrain like peaks
and ridges

—0On or near tall objects like rela
tively taller trees

—{0n the windward side of moun-
tains, where the storms come
from

—0n boats, on open water, and near
trees at the edge of open water

Least objectionable alternatives,
but still much riskier than inside of
modern buildings.

Itis very safe inside a modem build-
ing if you avoid metal conductors.

Getting inside an enclosed metal-
topped vehicle can avoid many
lightning hazards.

John Gockin ¥ EMarI2



REDUCING LIGHTNING RISK IN THE BACKCOUNTRY

Backcountry settings are at least a 30-minute

walk from the nearest vehicles or modern buildings,
where you can easily find safe shelter. There are
four actions that can reduce your lightning risk in the
backcountry, but none of them can make you as safe
as getting in a modern building or a metal-topped
vehicle. These behaviors are listed in order, and
each is roughly twice as imporant as the next.

1. TIME YOUR VISITS TO HIGH-RISK AREAS
WITH LOCAL WEATHER PATTERNS.

Timing activities with safe weather requires
knowledge of both typical and recent local weather
patterns. There is no such thing as a swprise or freak
storm. You must set turnaround times that will get you
off of exposed terrain before storms anive. You need
1o observe the changing weather and discuss its
status with your group. If you have logistical delays,
you may need to change your plan rather than
summiting a peak or crossing open ground during a
thunderstorm. Begin your turnaround if you hear thun-
der (which means lightning is less than 10 miles away).

2. FIND SAFER TERRAIN IF YOU

HEAR THUNDER.

Safer terrain in the backcountry can decrease your
chances of being struck. Lightning tends to hit high
points and the surrounding terrain. Avoid peaks,
ridges, and significantly higher ground during an
electrical storm. If you have a choice, descend a
mountain on the side that has no clouds over it,
since strikes tend to be less frequent on that side
until the clouds move over it. Once you get down

1o low, rolling terrain, strikes are so random you
shouldn't worry about terrain as much. Move to safar
ferrain as soon as you hear thunder, not when the
storm is upon you.

Select tent sites that may reduce your chances of
being struck or affected by ground current. If you are
in a tent in “safer terrain” and you hear thunder, you

at least need to be in the lightning position. Lying flat
increases the risk of injury by ground current.

If your tent is in a more dangerous location,

such as on a ridge, in a broad open area, or near
a tall tree, you must exit the tent and get to safer
terrain before the storm arrives, and stay there
until it has passed.

In gently rolling hills, lower flat areas are not

safer than the higher flat areas because none of the
gentle terrain attracts leaders. Strikes are random in
this terrain. Look for a dry ravine or other significant
depression to reduce risk.

The flash-bang ranging system measures how far
away a thunderstorm is, but sometimes it is impos-
sible to tell which flash is associated with which bang.
The flash of light travels fast enough that it is virtually
instantanecus. The sound travels a mile every five
seconds (1km/3 sec) so ideally you just count the
number of seconds between the obvious flash and
the obvious bang, and divide by five to determine
how many miles away the storm is. Divide the time by
three to see how many kilometers distant the storm
is. Do not stake your life on the reliability of this
ranging system.

3. AVOID TREES AND LONG CONDUCTORS
ONCE LIGHTNING GETS CLOSE.

Wide open ground offers high exposure to ighining.
Avoid trees and bushes that rise above others, since
the highest objects tend to generate upward lead-

ers. Your best bet is to look for an obvious ravine or
depression before the storm hits, then spread out your
group at 20 foot (7m) intervals to reduce the risk of
multiple injuries. Assume the lightning position.

Cavers (Fig. 3) should avoid cave entrances during
thunderstorms. Small overhangs can allow arcs

to cross the gap. Natural caves that go far into the
ground can be struck, either via the entrance or
through the ground. People have been shocked
standing in water half a mile inside caves. If you are
caving near an enfrance during electrical activity,
don’t stand in water, avoid metal conductors like lad-
ders, cables, and railings, and avoid bridging the gap
between ceiling and floor.

object bridging that
n help conduct

Boaters need to start getting off the water long
before a storm arrives. Avoid tall trees near the edge
of the water.

4. GET IN THE LIGHTNING POSITION IF LIGHTNING
IS STRIKING NEARBY AND YOU CAN'T GET TO
SAFER TERRAIN.

The lightning position (Fig. 4) is for waiting out
storms in stationary situations when it is impractical
to move to a safer location. It is important to reduce
your overall footprint on the ground (Fig.1).

and on or a pack to sit on,
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ward leades



