Troop 344 and 9344
Pemberville, OH

Weather ivierit iBadge
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Weather Merit Badge Requirements

1. Define meteorology. Explain what weather is and what climate is.
Discuss how the weather affects farmers, sailors, aviators, and
the outdoor construction industry. Tell why weather forecasts are
important to each of these groups.

2. Name five dangerous weatheelated conditions. Give the safety
rules for each when outdoors and explain the difference between
a severe weather watch and a warning. Discuss the safety rules
with your family.

3. Explain the difference between higand lowpressure systems in
the atmosphere. Tell which is related to good and to poor
weather. Draw cross sections of a cold front and a warm front,
showing the location and movements of the cold and warm air,
the frontal slope, the location and types of clouds associated with
each type of front, and the location of precipitation.




Weather Merit Badge Requirements

4. Tell what causes wind, why it rains, and how lightning and hail are
formed.

5. Identify and describe clouds in the low, middle, and upper levels
of the atmosphere. Relate these to specific types of weather.

6. Draw a diagram of the water cycle and label its major processes.
Explain the water cycle to your counselor.

7. Identify some human activities that can alter the environment,
and describe how they affect the climate and people.

8. Describe how the tilt of Earth's axis helps determine the climate
of a region near the equator, near the poles, and across the area
in between.



Weather Merit Badge Requirements

9. Do ONE of the following:

a. Makeone of the following instruments: wind vane,
anemometer, rain gauge, hygrometer. Keep a daily
weather log for one week using information from this
instrument as well as from other sources such as local
radio and television stations, NOAA Weather Radio All
Hazards, and Internet sources (with your parent's
permission). Record the following information at the
same time every day: wind direction and speed,
temperature, precipitation, and types of clouds. Be sure
to make a note of any morning dew or frost. In the log,
also list the weather forecasts from radio or television at
the same time each day and show how the weather really
turned out




Weather Merit Badge Requirements

9. Do ONE of the following:

b.

Visita National Weather Service office or talk with a local
radio or television weathercaster, private meteorologist,
local agricultural extension service officer, or university
meteorology instructor. Find out what type of weather is
most dangerous or damaging to your community.
Determine how severe weather and flood warnings reach
the homes in your community



Weather Merit Badge Requirements

10. Give a talk of at least five minutes to a group (such as your unit or

11.

a Cub Scout pack) explaining the outdoor safety rules in the event
of lightning, flash floods, and tornadoes. Before your talk, share
your outline with your counselor for approval.

Find out about a weatherelated career opportunity that
interests you. Discuss with and explain to your counselor what
training and education are required for such a position, and the
responsibilities required of such a position.



1. Define meteorology. Explain what weather is and what climate is.
Discuss how the weather affects farmers, sailors, aviators, and
the outdoor construction industry. Tell why weather forecasts are
important to each of these groups.




A Meteorology - the branch of
science concerned with the
processes and phenomena of
the atmosphere, especially as .
a means of forecasting the
weathert
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Reqguirement:
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A Climate- the weather
conditions prevailing
In anarea,typically
averaged over a
period of 30years.

i




Weather and Farmers

A Farmersknow the Importance of wind, rain,
and temperatureon theirplants and animals.

I Anearly frost can ruin a citrus crop.

I A bitterly coldwinter or a very wet seaso
can reduce the weight gain b¥estock.

A Farmersplan when to sow, weed, and harve
according to theday-to-day weatherforecast.

A Theyalso plan what crops to grow according™—
to the seasonal forecast




Weather and Sailors

A Beingcaught far out at sea during severe
weather posegreat dangeto sailors.

A Knowingthe forecast can help sailors
avoid area®f highwind and other
trouble.

A Sailorscan planalternativeroutes totheir

destinationsor choose safe areas in whicHs. "t

to work (fishing, foinstance) wherthey
have information about the weather.




Requirement:

Weather and Aviators

A Pilotsneed accurate, wo-date forecasts
to help them makealecisions suchs
whether to land a plane.

A If a destination airport is foggeith or has
icy runways, the pilot may delay departure
or land at a differentairport.

A If there is a thunderstorm brewing along
the planned route, a pilotan takean
alternate route.

A Pilotsalso take advantage of good weather,
letting thetailwind push the plane along to
save fuel.



Requirement:

Weather and OutdooiConstruction
Workers.

A Buildersand other people in the fieldf
constructionpay close attention to weather
forecasts.

A Roadpaving crews, roofergainters, and
others cannot do their work successfully in
the rain.

A Windcan endanger those who must keep
their balance high abovihe ground

Many building materials such as paint may
be usedeffectively onlywithin certain limits
of humidity and temperature.




Name five dangerous weatheelated conditions. Give the safety
rules for each when outdoors and explain the difference between
a severe weather watch and a warning. Discuss the safety rules

with your family.




Requirement:
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A Winter Stormscan bringheavy snow,
strong winds and coldemperatures
which canbe deadlyfor peoplecaught
unprepared

A FreezingRaincan build up ice on tree
branches that can break and crash into ,
power and telephone lines already

covered and treacherous




KRequirement:

A Extreme Coldsdangerous but can 1 g
be even more hazardous when
accompaniedy high wind.

A Thetwo combined increas¢he
rate of heat losgrom exposedskin.

A Theresult can be frostbite, which is
damageto skinfrom freezing, or

hypothermia, a dangerous Iowering‘

of bodytemperature.




WIND CHILL TEMPERATURE INDEX
Frostbite Times are for Exposed Facial Skin -~

Air Temperature (°C)
Wind 5 0 -6 -10 -15 -20 -25 -30 -35 -40 -45 -50
Speed
{krn/h)
5 4 -2 7 | 13 | <19 | 24 | 30 | 36
10 3 3 9 | 5 | oo | -7 | 38 | 38 :
15 2 -4 n -7 23 -29 -35 d A 60 s
20 | 1 5 | -12 | -8 | 24 | <30 | a7 : 5 -6 68
25 1 6 | 12 | 219 | 25 |32 | 38 ; .
30 0 -6 13 -20 26 -33 -39 3 6
3 | 0 7 | 14 | 20 | 27 | <33 0 50 -66
40 1 -7 14 21 27 -34 i 68
a5 | 1 | -8 | 5 | -2 | 28 | 35 ; e
50 -1 -8 15 | 22 | -29 | -35 12 9 ; 6 69 i
55 | -2 | -8 | -5 | -22 | 20 ; ; 0
60 -2 -9 1w | -23 | -30 0 5
65 | -2 | -9 | -8 | -23 | -30 ; -
70 -2 -9 16 -23 -30 B A0
75 | -3 | 0 | -7 | -24 | -3 3 -66 30
g0 | -3 | 0 | -7 | -24 | -3 50 -6

FROSTBITE GUIDE

Increasing risk of frostbite for most people in 10 fo 30 minutes of exposure

High risk for most people in 5 to 10 minutes of exposure

High risk for most people in 2 to 5 minutes of exposure

High risk for most people in 2 minutes of exposure or less

Requirement:

Wind Chilldescribeghe combined
effect of cold andwind and is useful for
estimating the danger of frostbite.




Keqguirement:

Safety and Winter Storms.

A

o To o Do

If you are caught outdoors in a wintetorm, it is important to stay dry, cover all
exposed parts ofour body(several layers of clothing provide more protection
than a singleheavy coat), and avoiolverexertion tohelp prevent frostbite and
hypothermia.

If there is no shelteavailable, prepare leanto, windbreak, oisnow caveor
protection from thewind.

Builda fire ifpossible to provide heaind attract the attentionof rescuers

If you are out in a car, stayith the car and tie a brightly coloredloth tothe
antenna so that you migHhie seenby rescuers.

Forabout 10minutes eachour, start the car and ruthe heater makingure the
O Wdaust pipds not blocked otherwisejeadly exhaustumes will fill your car.



Thunderstormsform when warm moist air
creates updrafts that form largerecipitation
dropsin clouds.

Asthis precipitationdevelops, positivend
negativeelectrical charges separate and builc
up indifferent partsof the clouds and on the
ground beneath theslouds.

Whencharges have built up enough, they ca
G2dzy 3l L¥ES 6 egioassoSopposite
charge, discharging thereas creatingvhat

we calllightning.

Inthe United States abolfi0 peopledie each
year from being struck by lightning.
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Reqguiement:

Staying Safe During a Thunderstorm

A Donot standin openareas or near
lightning targets such as trees, power
poles orwire fences.

A Metal conducts electricity, so also stay
away frommetal poles (such as tent poles)
and such.

A Wateralso conducts electricity, so if you
are boating orswimming, get to land
iImmediately when a&torm isapproaching.




M

Requirement:

Staying Safe During a Thunderstorm

A Whenhiking nearmountaintops getdownhill
before thelightning beginsif possible.

A If a storm catches you, take shelter itave ora
low spot among the rocks, making sure to avoi,
prominent outcroppingsnd overhangs.

A If youcannot find shelterbecome thesmallest
target you can.

I Squaton theballs ofyour feet, cover your
ears withyour hands and get your head
close toyour knees
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Staying Safe During a Thunderstorm

A Take shelter in a steélamed building or
hardtopped motor vehicle if you can.

A Such places are safe because the charge M=,
stays within the frame of the building or s
vehicle and is conducted safely to ground
without endangering the occupants.

I During a thunderstorm, do not use
objects connected to electrical power.

A Staying near stoves, fireplaces, and plumbin
Is also dangerous, because metal can
conduct electricity.

Faraday cage protection from
%htning strikes much like a steel
framed building or car.



Floods
A Torrential rainf thunderstorms or tropical
cyclones can cause flooding
A Somefloods occur when winter or spring rains
combinewith meltingsnows to fill river basins
with too much water too quickly.
I Such events usually take several daysto ¢
develop.
A Other floods arissuddenly as the result of heavie——-

localized rainfall.

Theseflashfloods can become raging torrents
very fast, sometimem lessthan an hour, and can
sweep away everything in their path.




Floods

A Floods that arissuddenly as the result o
heavy localizedainfall are calledlash
floods.

A Theycan become raging torrents very
fast, sometimesn lessthan an hour, and &

can sweep away everything in their patr;;
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irement:

Safety and Flooding

Whencamping, stay clear of natural streambeds
during thetime of year when rainstorms are
common.

A Incase of a flood in rugged terrain, clirtdohigh
ground immediately, even if it means abandonin
your gear

A Neverenter a flooded low spot on the road or
trail if you donot knowhow deep the water is,
especially if the water is rising

A Most fatalities of floods are victims trapped in
automobiles.

I It takes only 2 feet of water to float a car, and " _
even less tatall aOlF NJ 2 NJ NﬂzO“[ Qa SYIAYSOD




~equirement:

Tornadoes

A On rare occasions, rapidly rotating
columns of air fornwithin a
thunderstorm.

A Whenthese rotating columns reach
9 I NI K Q atheq matdbifdoatloes.

A Tornadoes can produce the strongest
winds onEarth, occasionallgeaching
300 miles per hour or more.

—



Requirement:

=

Tornado Safety :

A Most tornado casualties are caused
by flying debrisso thebest thing to
do if a tornado threatens is to get to
aplace thatprovides as much
protection from flying debris as
possible

A If you are caught in the open when
atornado approachesget to a low
ﬁpotc,I lie face down, and covgour

ead.




Tornado Safety

A If you cannot get to a tornado shelter or
basementput asmany solid walls
between you and the outside g®ssible.

I Closetdn interior hallways are good
shelters as well as bathrooms.

A Stayaway fromwindowst flyingglass is
extremely hazardous.

Abandon mobile homeand seek nearby
shelter.

A If your home is hit, be alert tieaking gas
from brokenpipes and falleipower lines.




Hurricanes

A Themost dangerous storms
that affect the UnitedStates
are hurricanes

A When welldeveloped, they are
nearly circulain shapeand
vary in diameter from about
100 to 1,000 miles.

A In rare instances, their winds
can exceed 200 miles phkour.




A

Hurricanes

A The combined effectef the winds
and the low pressure act to pile up .
ocean waterat the center of the =
storm, producing a storm surge.

A As thestorm approaches land, the
storm surge can combinith
normaltides to produce extensive
flooding.

A Itis thestorm surge not the wind,
that causeshe mostdamage andhe
most casualties fronhurricanes.
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Requirement:

Hurricane Safety

A In nearly all cases, hurricane watches
and warningswill precede landfall of
the hurricane.

A If you are camping alongr neara ‘
seashore when hurricane watches are!
Issued, strikeeamp andeave the area
immediately

ROl)TE /

A If officials have not advised that you —
evacuate thearea, stay indoors, away i
from windows, andollow the
guidelines fotornado safety



M

Requirement:

A AWATCHneans that the potential exists for _W
the development of severe thunderstorms or ACAUT'ON
tornadoes, depending upon the specific type of

watch issued. WATCH
A AWARNINGnNdicates that severe weather is

Imminent in your area or is already occurring
(based on either human observation Boppler

radar). WARNING




.

large sections of statesor
portions of a few states

Coverage Area |

Advance

hour to several hours | g
Notice

Have a plan AVedlofpS [ [ake cove
- ol e i - u‘”e.“w{.w—-—r. — - o

o



Explain the difference between higand lowpressure systems in the
atmosphere. Tell which is related to good and to poor weather. Draw
cross sections of a cold front and a warm front, showing the location
and movements of the cold and warm air, the frontal slope, the
location and types of clouds associated with each type of front, and

the location of precipitation.

o




AIR FLOWS

\ DOWN & OUT

CLOUDS BEGIN
TO CLEAR

SUNSHINE &
CLEAR SKIES




AIR FLOWS IN AND UP

WATER IN THE
AIR CONDENSES

CLOUDS BEGIN TO FORM

GROWING CLOUDS

/ ) ‘\ CAN BECOME STORMS




Requirement

‘ - - Cloud Types
Wind Cic Cirrus
Csq Cumulocirrus
Cbg Cumulonimbus
- 32°F Acc Alto cumulus
Warm air
e To N/
s

A Acold front IS deflned as the transition zone where a cold air mass Is
replacing a warmer air mass.

A Coldfronts generally move from northwest to southeast.

A Theair behind a cold front is noticeably colder and drier than the air aheac
of it.



Requirement

Cirrus
Cirrostratus ~ (Ci)
Altostratus (Cs)
Nimbostratus (As)

(Ns)

- / . : s
. :warm'air — 3 // YA
A g =

A Awarm front is defined as the transition zone where a warm air mass is
replacing a cold air mass.

A Warmfronts generally move from southwest to northeast and the air
behind a warm front is warmer and more moist than the air ahead of it.



4. Tell what causes wind, why it rains, and how lightning and hail are
formed.




Requirement 4




Rain

A
A

Acloud is made of water vapor that has
condensed intdiny waterdroplets or ice crystals.

Asmore and more watewapor condensgssome
of the particles collide with each othand merge
to form droplets large enough to begin to fall.

As they fallthey continue to grow by sweeping
up smallerdroplets alonghe wayt a process

calledcoalescence.

When droplets becomgust large and heavy
enough to fall to thesarth, they arecalled drizzle

Asthe droplets continue to grovthey reacha

size large enough to be called rain.

Larger cloud droplet e Smaller cloud droplets
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2. J On to raindrop formation -



Requirement
nghtnlng

Charges develowithin the cloudbecauseof
collisions betweelice particles.

Y ok 37 ST a+ r++. A Asthe chargeparticlesspreadapart within the
T8, + posiivecharge, o A cloud,larger regions of charggevelop.
_+ + . . = TR — it T . - .
. - % -7 -~ A Whenthis charge gets largenough.a lightning
W oentre ey, Pglal ol SR strikeoccurs between the clouds.
A . U C N AT 1‘++" A Sometimes thi®iappens between the cloud and
BOoci citoo o F . g | R I ST the ground.
s c - o et el -5C .
» 7-4 ) A Achargebuilds up on the ground beneath the

cloud, attracted to theoppositecharge in the
bottom of the cloud.

A Theground'schargeconcentrates around
anything that sticks uptrees, lightningods,even
people!

A The chargérom the ground connects with the
op!cly(ositecharge from the clouds arl@htning
strikes.



Hail Formation ’

Hail too large
for cloud tohold  Hail growing in circulating =
falls to earth convection currents [\ e
causing strong !

cold downdraft

Hail

: A Hailstones are formed when raindrops are carried
upward by thunderstorm updrafts into extremely
t Freezing Level cold areas of the atmosphere and freeze.

: A As the hailstone moves up and down through a

(] URIRT
L ’,', . storm, it collides with water droplets, growing larger
Ty A ’ - with each collision.

RalEiops belng sucked A Thehail fallsto the earth wherthe thunderstorm's
updraft can no longer support the weight of the
hailstone.

A Hailstones can be as large as oranges and grapefru

1. (] I




5. ldentify and describe clouds in the low, middle, and upper levels of the
atmosphere. Relate these to specific types of weather




Requirement5

Anvil top

'LOW CLOUDS

TR AN
Stratus Stratocumulus Cumulus W W iy
Steady precipitation Showery precipitation e






Reqguirement

Mid-level Clouds (6,500-23,000 feet)

Altocumulus Altostratus Nimbostratus

Altocumulus clouds Altostratus clouds are Nimbostratus clouds
have several patchy gray or bluegray and  are dark, gray clouds
white or gray layers ;s ally cover the that seem to fade
and seem to be B into falling rain or
made up of many y. - snow. They often
small rows of fluffy ~ Weather prediction:  plot out the sunlight.

ripples.. Be prepared for Weather prediction:
Weather prediction: continuous rain or Gloomy with
Fair. SNOW. continuous rain or

SNOW.






6. Drawa diagram of the water cycle and label its major processes. Explai
the water cycle to your counselor

Requiremen®



