
Weather Merit Badge

Troop 344 and 9344

Pemberville, OH



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 weather-related 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 high- and low-pressure 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. 
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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.
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Weather Merit Badge Requirements

9. Do ONE of the following:

a. Make one 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.
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Weather Merit Badge Requirements

9. Do ONE of the following:

b. Visit a 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.
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Weather Merit Badge Requirements

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

11. Find out about a weather-related 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.
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Requirement 1

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.



Requirement 1

ÅMeteorology - the branch of 
science concerned with the 
processes and phenomena of 
the atmosphere, especially as 
a means of forecasting the 
weather.
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Requirement 1

ÅClimate- the weather 
conditions prevailing 
in an area, typically 
averaged over a 
period of 30 years.

9



Requirement 1

Weather and Farmers. 
Å Farmers know the importance of wind, rain, 

and temperature on their plants and animals. 
ïAn early frost can ruin a citrus crop. 
ïA bitterly cold winter or a very wet season 

can reduce the weight gain of livestock. 
Å Farmers plan when to sow, weed, and harvest 

according to the day-to-day weather forecast. 
Å They also plan what crops to grow according 

to the seasonal forecast. 
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Requirement 1

Weather and Sailors. 
Å Being caught far out at sea during severe 

weather poses great danger to sailors. 
Å Knowing the forecast can help sailors 

avoid areas of high wind and other 
trouble. 

Å Sailors can plan alternative routes to their 
destinations or choose safe areas in which 
to work (fishing, for instance) when they 
have information about the weather.
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Requirement 1

Weather and Aviators. 
Å Pilots need accurate, up-to-date forecasts 

to help them make decisions such as 
whether to land a plane. 

Å If a destination airport is fogged in or has 
icy runways, the pilot may delay departure 
or land at a different airport. 

Å If there is a thunderstorm brewing along 
the planned route, a pilot can take an 
alternate route. 

Å Pilots also take advantage of good weather, 
letting the tailwind push the plane along to 
save fuel.
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Requirement 1

Weather and Outdoor Construction 
Workers. 
Å Builders and other people in the field of 

construction pay close attention to weather 
forecasts. 

Å Road-paving crews, roofers, painters, and 
others cannot do their work successfully in 
the rain. 

Å Wind can endanger those who must keep 
their balance high above the ground. 

Å Many building materials such as paint may 
be used effectively only within certain limits 
of humidity and temperature.
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Requirement 2

2. Name five dangerous weather-related 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 2

ÅWinter Storms can bring heavy snow, 
strong winds, and cold temperatures 
which can be deadly for people caught 
unprepared.

Å Freezing Rain can build up ice on tree 
branches that can break and crash into 
power and telephone lines already 
burdened with ice. Roads become ice-
covered and treacherous.
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Requirement 2

Å Extreme Cold is dangerous but can 
be even more hazardous when 
accompanied by high wind. 

Å The two combined increase the 
rate of heat loss from exposed skin. 

Å The result can be frostbite, which is 
damage to skin from freezing, or 
hypothermia, a dangerous lowering 
of body temperature.
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Requirement 2
Wind Chill describes the combined 

effect of cold and wind and is useful for 
estimating the danger of frostbite.
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Requirement 2

Safety and Winter Storms.
Å If you are caught outdoors in a winter storm, it is important to stay dry, cover all 

exposed parts of your body (several layers of clothing provide more protection 
than a single heavy coat), and avoid overexertion to help prevent frostbite and 
hypothermia. 

Å If there is no shelter available, prepare a lean-to, windbreak, or snow cave for 
protection from the wind. 

Å Build a fire if possible to provide heat and attract the attention of rescuers.
Å If you are out in a car, stay with the car and tie a brightly colored cloth to the 

antenna so that you might be seen by rescuers. 
Å For about 10 minutes each hour, start the car and run the heater making sure the 
ŎŀǊΩǎ exhaust pipe is not blocked; otherwise, deadly exhaust fumes will fill your car.
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Requirement 2

Å Thunderstorms form when warm, moist air 
creates updrafts that form large precipitation 
drops in clouds. 

Å As this precipitation develops, positive and 
negative electrical charges separate and build 
up in different parts of the clouds and on the 
ground beneath the clouds. 

Å When charges have built up enough, they can 
άƧǳƳǇ ǘƘŜ ƎŀǇέ ōŜǘǿŜŜƴ regions of opposite 
charge, discharging the areas creating what 
we call lightning.

Å In the United States about 90 people die each 
year from being struck by lightning.
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Requirement 2

Staying Safe During a Thunderstorm
Å Do not stand in open areas or near 

lightning targets such as trees, power 
poles, or wire fences. 

Å Metal conducts electricity, so also stay 
away from metal poles (such as tent poles) 
and such. 

Å Water also conducts electricity, so if you 
are boating or swimming, get to land 
immediately when a storm is approaching.
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Requirement 2

Staying Safe During a Thunderstorm
Å When hiking near mountaintops get downhill 

before the lightning begins, if possible. 
Å If a storm catches you, take shelter in a cave or a 

low spot among the rocks, making sure to avoid 
prominent outcroppings and overhangs. 

Å If you cannot find shelter, become the smallest 
target you can. 
ïSquat on the balls of your feet, cover your 

ears with your hands, and get your head 
close to your knees. 
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Requirement 2

Staying Safe During a Thunderstorm
Å Take shelter in a steel-framed building or 

hard-topped motor vehicle if you can. 
Å Such places are safe because the charge 

stays within the frame of the building or 
vehicle and is conducted safely to ground 
without endangering the occupants. 
ïDuring a thunderstorm, do not use 

objects connected to electrical power. 
Å Staying near stoves, fireplaces, and plumbing 

is also dangerous, because metal can 
conduct electricity. 

Faraday cage protection from 
lightning strikes much like a steel 

framed building or car.
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Requirement 2

Floods
Å Torrential rains of thunderstorms or tropical 

cyclones can cause flooding.
Å Some floods occur when winter or spring rains 

combine with melting snows to fill river basins 
with too much water too quickly.
ï Such events usually take several days to 

develop. 
Å Other floods arise suddenly as the result of heavy 

localized rainfall. 
Å These flash floods can become raging torrents 

very fast, sometimes in less than an hour, and can 
sweep away everything in their path.
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Requirement 2

Floods
Å Floods that arise suddenly as the result of 

heavy localized rainfall are called flash 
floods.

Å Theycan become raging torrents very 
fast, sometimes in less than an hour, and 
can sweep away everything in their path.
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Requirement 2

Safety and Flooding
Å When camping, stay clear of natural streambeds 

during the time of year when rainstorms are 
common. 

Å In case of a flood in rugged terrain, climb to high 
ground immediately, even if it means abandoning 
your gear. 

Å Never enter a flooded low spot on the road or 
trail if you do not know how deep the water is, 
especially if the water is rising.

Å Most fatalities of floods are victims trapped in 
automobiles.
ï It takes only 2 feet of water to float a car, and 

even less to stall a ŎŀǊ ƻǊ ǘǊǳŎƪΩǎ ŜƴƎƛƴŜΦ
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Requirement 2

Tornadoes
Å On rare occasions, rapidly rotating 

columns of air form within a 
thunderstorm. 

Å When these rotating columns reach 
9ŀǊǘƘΩǎ ǎǳǊŦŀŎŜ, they become tornadoes.

Å Tornadoes can produce the strongest 
winds on Earth, occasionally reaching 
300 miles per hour or more.
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Requirement 2

Tornado Safety
Å Most tornado casualties are caused 

by flying debris, so the best thing to 
do if a tornado threatens is to get to 
a place that provides as much 
protection from flying debris as 
possible.

Å If you are caught in the open when 
a tornado approaches, get to a low 
spot, lie face down, and cover your 
head.
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Requirement 2

Tornado Safety
Å If you cannot get to a tornado shelter or 

basement, put as many solid walls 
between you and the outside as possible. 
ï Closets in interior hallways are good 

shelters as well as bathrooms. 
Å Stay away from windowsτflying glass is 

extremely hazardous. 
Å Abandon mobile homes and seek nearby 

shelter. 
Å If your home is hit, be alert to leaking gas 

from broken pipes and fallen power lines.
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Requirement 2

Hurricanes
Å The most dangerous storms 

that affect the United States 
are hurricanes.

Å When well-developed, they are 
nearly circular in shape and 
vary in diameter from about 
100 to 1,000 miles.

Å In rare instances, their winds 
can exceed 200 miles per hour.
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Requirement 2

Hurricanes
Å The combined effects of the winds 

and the low pressure act to pile up 
ocean water at the center of the 
storm, producing a storm surge. 

Å As the storm approaches land, the 
storm surge can combine with 
normal tides to produce extensive 
flooding. 

Å It is the storm surge, not the wind, 
that causes the most damage and the 
most casualties from hurricanes.
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Requirement 2

Hurricane Safety
Å In nearly all cases, hurricane watches 

and warnings will precede landfall of 
the hurricane. 

Å If you are camping along or near a 
seashore when hurricane watches are 
issued, strike camp and leave the area 
immediately.

Å If officials have not advised that you 
evacuate the area, stay indoors, away 
from windows, and follow the 
guidelines for tornado safety.
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Requirement 2

Å A WATCHmeans that the potential exists for 
the development of severe thunderstorms or 
tornadoes, depending upon the specific type of 
watch issued. 

Å A WARNINGindicates that severe weather is 
imminent in your area or is already occurring 
(based on either human observation or Doppler 
radar).
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Requirement 2
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Requirement 3

3. Explain the difference between high- and low-pressure 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. 



Requirement 3

Å A high pressure systemhas higher 
pressure at its center than the 
areas around it. 

Å Winds blow away from high 
pressure causing air to flow 
downwards.

Å As the air sinks, clouds begin to 
clear and weather becomes sunny.
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Requirement 3

Å A low pressure system has lower 
pressure at its center than the 
areas around it. 

Å Winds blow towards the low 
pressure, and the air rises in the 
atmosphere where they meet. 

Å As the air rises, the water vapor 
within it condenses, forming 
clouds and often precipitation.

36



Requirement 3

Å A cold front is defined as the transition zone where a cold air mass is 
replacing a warmer air mass. 

Å Cold fronts generally move from northwest to southeast. 

Å The air behind a cold front is noticeably colder and drier than the air ahead 
of it.

Cloud Types
Ci ςCirrus
Cs ςCumulocirrus
Cb ςCumulonimbus
Ac ςAlto cumulus
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Requirement 3

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

Å Warm fronts generally move from southwest to northeast and the air 
behind a warm front is warmer and more moist than the air ahead of it.
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Requirement 4

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



Requirement 4

Wind
Å Because the sun hits different parts of the 

Earth at different angles, and because Earth 
has oceans, mountains, and other features, 
some places are warmer than others. 

Å Warm air rises and leaves behind an area of 
low pressure behind it.

Å Cold air sinks and creates an area of high 
pressure.

Å When a difference in atmospheric pressure 
exists, air moves from the higher to the lower 
pressure area, resulting in winds of various 
speeds.
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Requirement 4

Rain
Å A cloud is made of water vapor that has 

condensed into tiny water droplets or ice crystals. 
Å As more and more water vapor condenses, some 

of the particles collide with each other and merge 
to form droplets large enough to begin to fall. 

Å As they fall, they continue to grow by sweeping 
up smaller droplets along the wayτa process 
called coalescence. 

Å When droplets become just large and heavy 
enough to fall to the earth, they are called drizzle. 

Å As the droplets continue to grow, they reach a 
size large enough to be called rain.
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Requirement 4
Lightning
Å Charges develop within the cloud because of 

collisions between ice particles. 
Å As the charged particles spread apart within the 

cloud, larger regions of charge develop. 
Å When this charge gets large enough, a lightning 

strike occurs between the clouds. 
Å Sometimes this happens between the cloud and 

the ground.
Å A charge builds up on the ground beneath the 

cloud, attracted to the opposite charge in the 
bottom of the cloud. 

Å The ground's charge concentrates around 
anything that sticks up - trees, lightning rods, even 
people! 

Å The charge from the ground connects with the 
opposite charge from the clouds and lightning 
strikes.
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Requirement 4

Hail
Å Hailstones are formed when raindrops are carried 

upward by thunderstorm updrafts into extremely 
cold areas of the atmosphere and freeze. 

Å As the hailstone moves up and down through a 
storm, it collides with water droplets, growing larger 
with each collision.

Å The hail falls to the earth when the thunderstorm's 
updraft can no longer support the weight of the 
hailstone.

Å Hailstones can be as large as oranges and grapefruits.
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Requirement 5

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



Requirement 5
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Requirement 5

Cirrus clouds are 
delicate feathery 
clouds that are 
made mostly of ice 
crystals. 
Weather prediction: 
A change is on its 
way.

Cirrostratus clouds 
are thin, white clouds 
that cover the whole 
sky. 

Weather prediction: 
Rain or snow will 
arrive within 24 
hours.

Cirrocumulus clouds 
are thin, sometimes 
patchy, sheet-like 
clouds. They 
sometimes look like 
ǘƘŜȅΩǊŜ Ŧǳƭƭ ƻŦ ǊƛǇǇƭŜǎ 
or are made of small 
grains. 
Weather prediction: 
Fair, but cold.
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Requirement 5

Altocumulus clouds 
have several patchy 
white or gray layers 
and seem to be 
made up of many 
small rows of fluffy 
ripples.. 
Weather prediction: 
Fair.

Altostratus clouds are 
gray or blue-gray and 
usually cover the 
entire sky. 

Weather prediction: 
Be prepared for 
continuous rain or 
snow.

Nimbostratus clouds 
are dark, gray clouds 
that seem to fade 
into falling rain or 
snow. They often 
blot out the sunlight. 
Weather prediction: 
Gloomy with 
continuous rain or 
snow.
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Requirement 5

Cumulus clouds look 
like fluffy, white 
cotton balls. 
Weather prediction: 
Fair.

Stratus clouds look 
like thin, white 
sheets that cover the 
whole sky. 

Weather prediction: 
Fair, but gloomy.

Cumulonimbus 
clouds grow on hot 
days when warm, 
wet air rises very 
high into the sky. 
From far away, they 
look like huge 
towers. 
Weather prediction: 
Watch for rain, hail, 
and tornadoes. 48



Requirement 6

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


