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Due to COVID-19 and the 
unprecedented closure of 
campus, Posters by the Bay has 
been made digital this year. 
Unfortunately this also caused a 
decrease in submissions. We are 
proud to showcase our students’ 
hard work and are thankful for 
those who contributed. 
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Thunderstorms
By: Kyle Anderson

A thunderstorm is a rain shower during which 
you hear thunder. Also, lighting always occurs in 
a thunderstorm because thunder comes from 
lightning. Thunderstorms can also come along 
with many other characteristics such as high 
winds, hail, and even tornadoes. The image 
above shows a hail producing thunderstorm and 
how it works. Thunderstorms are most likely to 
occur during the spring and summer months, 
usually during the afternoon or evening hours. 
In some places, thunderstorms can occur any 
time of the day, while in other places these 
storms occur only in afternoon.

(NSSL 2020)

About Thunderstorms Thunderstorm Structure 
& Formation

The forming of thunderstorms is no different from 
other disturbances in the Earth’s weather. A 
thunderstorm develops when the environment 
becomes unstable for vertical motion. These 
instabilities occur when relatively warm, light air is 
met by incoming cold, heavy air. The warm air 
starts rising and continues to do so in the presence 
of the cooler air it encounters. Thunderstorms 
develop when deep cells of moist convection 
become organized and merge. This leads 
to precipitation and ultimately to thunder and 
lighting.

(Krider 2016)

What Causes Thunder?

Thunderstorms happen all around the world and are a 
frequent occurrence in North America, especially in the 
Midwest. The loud booming of thunder and a bright strike of 
lighting brings up the question: what really causes thunder? 
Thunder is caused by lightning. Lightning is basically a stream 
of electrons flowing between or within clouds. The air around 
the electrons can be heated up to 50,000 degrees Fahrenheit. 
As this hot air cools it forms a tube of partial vacuum 
surrounding the lightnings path. The air then rapidly expands 
and contracts which causes vibration. This vibration ends up 
causing a huge cracking noise. The only reason we see 
lightning before we hear thunder is because the speed of 
sound in air is slower than the electron flow of the lightning.

(Brill 2002)

(EarthSky 2012)
(Gnoodlum 2014) (Horstmeyer 2013)



Climate Change

What is climate change?
Climate change is the 
change in global 
environments such as 
global warming heating up 
the atmosphere. Climate 
change is usually a natural 
process; however, this 
process is being 
accelerated.

Another form of climate 
change is called 
desertification. This 
involves much of the land 
becoming deserts. For 
example, the Sahara Desert 
in Africa is slowly 
expanding due to the land 
drying up.

One of the leading causes 
of climate change is global 
warming. Global warming 
is the result of 
accumulating greenhouse 
gases in the atmosphere 
that are slowly warming 
the planet. This is a major 
contributor to climate 
change.

(USGS 1997)

Andrew Berth

(NASA 2020)



Maritime and Continental climates are very unique and influence weather patterns quite 
differently. The boundary between the modern maritime Cfb and continental Dfb climatic 

zones, according to the Köppen-Geiger classification, is not stationary, but shift in space and 
time. (Breitenbach et al. 2019)

Continental Climate

• Commonly contains fairly dry air 
masses.

– Example: A coastal city like San 
Francisco has a small range of 
temperature throughout the year. 
(NASA Science 2020)

• Annual range of air temperatures can 
be great.

• Weather varies less day to day and is 
less extreme. (West 2019)

Maritime Climate

• More average moisture content 
due to locations next to water.

– Example: A mid-continental city 
like Fargo, ND has a very wide 
range of temperatures. (NASA 
Science 2020)

• Annual range of air temperatures 
is less than continental climates 
due to increased cloud cover.

• Weather varies greatly from day to 
day and can become extreme. 
(West 2019)

Madison Bjorkman

(Kiprop 2010)
(Braine 2010)



THUNDERSTORMS
Lighting - can cause injuries, destruction, and occurs with all thunderstorms.

Tornadoes – has wind speeds ranging up to 200 mph, injuries, and destruction.
Straight line winds – just as bad as tornadoes, destruction, and extremely dangerous to aviation.
Floods, Hail, Etc. (NWS 2000)

Tornadoes
●They can occur at anytime of day and any day of the year.
●The SAFEST place is underground shelter.
●Remaining alert for warning signs is very important.

(NWS 2020)

Tornado Types..

●There are 3 types of tornadoes...
●Weak, Strong, and Violent
●Its wind speeds can reach up to 200 mph!

(NWS 2000)

Warning Signs..
●Dark/Greenish Sky
●Large Hail with absence of rain
●Loud roar similar to a freight train
●Wall clouds or an approaching cloud of debris

(NWS 2000)

Weather.gov/safety gives endless possibilities on staying safe during any situation!

THUNDERSTORM, LIGHTNING, AND TORNADO FACTS & SAFETY

By Kianna Bulin

(NWS 2020)
(NWS 2020)



(NWS 2019)

A tornado is a strongly rotating column of air that extends from 
within severe thunderstorms down to the ground. This 
whirlwind usually takes the form of cloud droplets that form a 
funnel and may have dust and debris circling around the vortex. 
The size of a funnel may not give a true indication of the 
strength of the tornado (Miller, et al 1983)

In 2007, one of the largest tornadoes 
Wisconsin had ever seen took place. The 
tornado was on the ground for at least 40 

miles and was over 1/2 mile-wide at times.
The twister caused EF2 damage four miles 

north of the city of Mountain, with 
estimated winds of around 130 mph. The 

width of the tornado in this area was 
almost 1/2 mile. 

(NWS 2007)

TORNADOES IN 
WISCONSIN 

Abigail Fendryk, Donna Hayes

(NWS 2007) (NWS 2007)



THUNDERSTORMSDesirae Hurning Paige Florek

What is a thunderstorm?
- Classified as a rainstorm with thunder and lightning (NSSL 2020)

- Three types (UCAR 2020) :
1. single cell (ordinary, common storm; single convection cell)
2. multi-cell (storm formed in a line and associated with strong winds; multiple convection cells)
3. supercell (largest, most severe storm; rotating updrafts)

- Common in summer months of the mid latitudes as well as the tropics (STCMS 2017)

- Requires a wet environment or rain (Visher 1948)

How is a thunderstorm created?
- Convection: the transfer of heat energy in a vertical direction  (NSSL 2020)

- Often formed by a cold front and a warm front meeting (frontal thunderstorm)
- causes warm air to rise and reach dew point (UCAR 2020)

- Strong updrafts and strong downdrafts
- creates a storm cell (UCAR 2020)

What are the effects of thunderstorms? 
- Increased rainfall (Visher 1948)

- Fires to crops, buildings, and forests due to lightning (NSSL 2020)

- Potential flooding (NSSL 2020)

- Extremely strong winds, which can uproot trees (NSSL 2020)

- Possible tornadoes (from supercell thunderstorms) (Guarriello, Nowotarski, and Epifanio 

2018)

(UCAR 2020)

(NSSL 2020)

(NSSL 2020)



Tornadoes
How Do They Form?

A tornado is a violently rotating 
column of air that extends from 
a thunderstorm to the ground. 
The denser cold air is pushed 
over the warm air, usually 
producing thunderstorms. The 
warm air rises through the 
colder air, causing an updraft. 
The updraft will begin to rotate 
if winds vary sharply in speed 
or direction.

How Destructive are 
they?

Every year in the United States, 
tornadoes do about 400 million dollars 
in damage and kill about 70 people on 
average. Extremely high winds tear 
homes and businesses apart. Winds 
can also destroy bridges, flip trains, 
send cars and trucks flying, tear the 
bark off trees, and suck all the water 
from a riverbed. High winds 
sometimes kill or injure people by 
rolling them along the ground or 
dropping them from dangerous 
heights. 

What To Do/Prepare 
If you can safely get to a sturdy building, 
then do so immediately. Go to a safe 
room, basement, or storm cellar. If you 
are in a building with no basement, then 
get to a small interior room on the lowest 
level. Stay away from windows, doors, 
and outside walls. Do not get under an 
overpass or bridge. You’re safer in a low, 
flat location. Watch out for flying debris 
that can cause injury or death. Use your 
arms to protect your head and neck.

Nate Goneau, Nick Parrett



Tornado Alley: By Chase Ramsey and Jonathan Hastings
What is Tornado Alley?What is a Tornado? Why is Tornado Alley a Hotspot?

A tornado is typically 

formed by a supercell 

thunderstorm. This starts 

when humid air rises and 

meets cold air in the 

atmosphere above. The air 

creates spinning columns 

of strong wind that spin 

above the space where the 

hot and cold air meet. This 

makes a low pressure 

center.
(Markowski and Richardson 2014)

Tornado Alley is an area in the 

midwest that has a very high 

potential and amount of tornadoes. 

While it is not an official area, the 

states typically included are Texas, 

Oklahoma, Kansas, Nebraska, 

Missouri, Iowa, and South Dakota. 
(Boruff, et al  2003)

(UCAR 2020)

Tornadoes form in Tornado Alley 

because of a number of factors.The 

Great Plains are a good surface for 

the winds to travel over due to how 

flat they are. The alley is a central 

point for the cold, Canadian air, 

warm, moist air of the Gulf of 

Mexico, and the dry air from the 

Rocky Mountains to all converge. 
(UCAR 2020)

(Imster 2018)

(Tenenbaum  2014)



Acid Rain

Elisha Heath

What is Acid Rain?
Acidic rain is precipitation that contains 
acidic components.  Nitrogen dioxides and 
sulfur dioxides react with the moisture in the 
air, creating nitric and sulfuric acids.  These 
acids then fall back to earth in the forms of 
rain, snow, sleet, hail, or even dust.  Most 
acid rains are formed by the burning of fossil 
fuels, while a small amount is created by 
natural sources, such as volcanos.

What's Being Done?
Over the years, many regulations have been 
put into place to reduce the amount of 
emissions that create acidic rain. Coal 
burning factories are also looking at ways to 
burn cleaner.  They go through a process of 
“washing” the coal to remove some of the 
sulfur before it is burned.  However, even 
with the lowered emissions, the amount of 
time it is predicted to take lakes that have an 
acidic PH balance to return to normal could 
take hundreds of years.  In recent years, 
there has also been a relaxing of laws to 
protect against acid rain.  This could result in 
more damage to ecosystems throughout the 
country.   (Adirondack Council 2020) (Sidder 2018)

Effects of Acid 
Rain

When acid rain falls into an 
ecosystem, it acidifies the water 
in the area.  This ends up killing 
many of the wildlife.  Acid rain 
also creates a lot of damage in 
urbanized areas.  It has the 
ability to eat away at statues and 
buildings, erasing history and 
attacking the structural integrity 
of buildings. 

(Adirondack Council 2020)



Water cycle 

Precipitation

Precipitation -is any product of the condensation 
of atmospheric water vapor that falls under 
gravity from clouds.

Types of Precipitation 

Precipitation occurs- when water-laden air cools, 
causing the water to condense back into its liquid 
form and fall as rain. In order to acquire the water in 
the first place, warm air must flow over a body of 
water. When this happens, the molecules of water 
enter the gaseous state, forming clouds that float 
through the atmosphere.

By: Ty Thomas And Maddie Mosher 

Cloud types associated 
with precipitation 

Altocumulus- Nil, Unless 
castellanos, then light 
showers of rain or snow  

Altostratus- rain or snow or ice pellets 

Nimbostratus- rain or snow or ice 
pellets 

Stratus- Drizzle or snow or 
snow grains 

Stratocumulus- Rain or 
snow, of very light 
intensity or drizzle 

Cumulus- Showers of rain or snow

Towering cumulus- Showers of rain, or 
snow or snow pellets

Cumulonimbus- Showers 
of rain, hail, snow and 
snow pellets  



How Hailstorms Work

What are they?

• They're storms that involve hail (a type of 
precipitation that's made up of solid ice) and are 
created inside thunderstorm updrafts. (NSSL 2020)

How much do they occur and where?

• Parts of the southwest desert have less than one 
hail day per year and the mountains of Wyoming 
have more than 5 hail days. (Changnon, Changnon 
and Hilberg 2009)

• Florida and the Gulf Coast barely have hail due 
to hailstones melting from high air temperatures 
before hitting the ground. (Changnon, Changnon 
and Hilberg 2009)

How do they form?

• Inside the thunderstorm's updraft into the cumulonimbus cloud, 
there's water vapor that's condensed into water droplets . (BOM 
2018)

• Water droplets are brought up into the cloud's really cold 
atmosphere and super-cooled, which is when the droplet 
temperature is below 0 degrees Celsius. (BOM 2018)

• The droplets freeze into hail embryos, which are smaller ice balls 
that touch small air particles. (BOM 2018)

• The hail growth zone (the middle of the cloud) creates hailstones 
as hail embryos come into contact with super-cooled water 
droplets and freeze. (BOM 2018)

• As the hailstones get bigger, gravity will let them fall to the 
ground. The falling also depends on air friction and other 
hailstones and rain drops. (Picazo 2018)

How big can hail get? For each size, 
what updraft speed is needed for it to 

form?

What damage can occur?

• There can be damage, such as homes, cars, 
aircrafts, people, and livestock. (NSSL 2020)

• Even in 1593, 18 to 20-pound hailstones caused 
crop, church, castle, and house damage. 

• (Ismailov 2014) 

(BOM 2018)
(NOAA 2020)

(NSSL 2020)

Allison Wagner
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Thank you!


