
Weather and Climate
Climate Change, Clouds, Natural 
Disasters, & Predicting the Weather



Meteorologist

Climatologist



Layers of Atmosphere

Earth’s atmosphere has five 
major and several 
secondary layers. From 
lowest to highest, the major 
layers are the troposphere, 
stratosphere, mesosphere, 
thermosphere and 
exosphere.



Polar Vortex

http://www.youtube.com/watch?v=dvHTFNuwa8U
http://www.youtube.com/watch?v=sw-m-T6fh18


Climate Change



Climate Change

Materials

☁ Computer

What does climate 
change really mean? If 
it’s cold in Texas how is 
that global “warming?”



It is important to note the 
difference between weather and 
climate. 

Weather is short term. It may be 
raining, sunny, or 95℉ that 
particular day at that particular 
time.

Climate is long term. Averaging 
weather patterns for a specific 
region and time over 30+ years.



Climate change describes a 
change in the average 
conditions — such as 
temperature and rainfall — in a 
region over a long period of 
time. NASA scientists have 
observed Earth’s surface is 
warming, and many of the 
warmest years on record have 
happened in the past 20 years. 
Learn more HERE.

What is Climate Change

https://climatekids.nasa.gov/climate-change-meaning/


The Greenhouse Effect

http://www.youtube.com/watch?v=SN5-DnOHQmE


Water vapor
Carbon dioxide

Methane
Ozone

Nitrous oxide
Chlorofluorocarbons

Check out this website HERE to learn more!

Greenhouse 
Gases

https://climatekids.nasa.gov/greenhouse-cards/
https://climatekids.nasa.gov/greenhouse-cards/


Play the 
Greenhouse 
Gas Game 
HERE

*Note: You may have to click 
“Run Game”

https://earthgamesuw.itch.io/infrared-escape
https://earthgamesuw.itch.io/infrared-escape


Climate 
Change 
Cause & 
Effect

http://www.youtube.com/watch?v=G4H1N_yXBiA


Explore the EPA’s climate clue website 
linked HERE

Explore Evidence for Climate Change

Explore NASA’s climate facts website 
linked HERE

🌶Medium Exploration Option🌶 🌶🌶Spicy Exploration 
Option🌶🌶

https://archive.epa.gov/climatechange/kids/scientists/clues.html
https://climate.nasa.gov/evidence/
https://climate.nasa.gov/evidence/
https://archive.epa.gov/climatechange/kids/scientists/clues.html


Climate 
Change 
Over Time
Click HERE

https://climatekids.nasa.gov/time-machine/
https://climatekids.nasa.gov/time-machine/


It’s cold in 
Texas… 

How is that 
global 
“warming?”

http://www.youtube.com/watch?v=5W84bi9YEGY


🌶Explore the EPA’s climate change 
solutions linked HERE🌶

🌶Explore the NASA’s mitigation and 
government solutions linked HERE🌶

Solutions

Play the Climate Quest Game HERE. 

Learn About Solutions Play the Climate Quest Game

*Note: You may have to click 
“Run Game”

https://archive.epa.gov/climatechange/kids/solutions/index.html
https://climate.nasa.gov/solutions/adaptation-mitigation/
https://earthgamesuw.itch.io/climate-quest
https://earthgamesuw.itch.io/climate-quest
https://archive.epa.gov/climatechange/kids/solutions/index.html
https://climate.nasa.gov/solutions/adaptation-mitigation/


Clouds



Clouds

Materials

☁ Ice
☁ Jar with Metal Lid
☁ Hot Water
☁ Hairspray

Have you ever 
wondered how clouds 
formed? Or what their 

significance is?



The Water Cycle
Before we 
can fully 

understand 
how clouds 
are formed, 
please make 

sure you 
review the 

water cycle!

http://www.youtube.com/watch?v=zBnKgwnn7i4


A cloud is a mass of water drops or ice crystals suspended in the atmosphere. 
Clouds form when water condenses in the sky. The condensation lets us see the 
water vapor. There are many different types of clouds. 

By watching the clouds we can determine the weather moving into a specific area 
and get a better understanding of the atmosphere. 

What is a cloud?



Cloud Formation Process
Main Ingredients

☁ Condensation → Smoke, 
dust, and even sea spray 
can be used to condensate 
water droplets

☁ Water Vapor → Enters the 
atmosphere through 
evaporation

☁ Temperature → Dew Point 
is the measure of moisture 
in the air and temperature 
when atmosphere becomes 
saturated

http://www.youtube.com/watch?v=q87Ekar3emA


Different Ways Clouds Form
Convection Orographic Frontal Convergence

Air containing water 
vapor rises from 
heated surfaces

Air is forced up along 
topographic barriers 
such as mountains

Less dense, warm air 
is forced to rise over 
cooler, dense air as a 
frontal moves 
through an area

Air near the surface 
flows together and is 
pushed upwards 
when it is squeezed 
together



Different Types of Clouds 

Explore THIS webpage to learn about 
the different type of clouds and where 
in the atmosphere they are formed!

https://scijinks.gov/clouds/
https://scijinks.gov/clouds/
https://scijinks.gov/clouds/


Cloud Classification

Test out THIS 
interactive to 

see how clouds 
form

https://learn.weatherstem.com/modules/learn/lessons/190/12.html


4 MAIN Cloud Classifications

Cirro-Form Strato-Form Cumulo-Form Nimbo-Form

These wispy clouds 
are mostly made of 
ice crystals and are 
observed at high 
altitudes. They 
usually appear ahead 
of storm systems.

Typically broad and 
widespread, covering 
a large area. This 
mid-level clouds can 
sometimes be 
compared to  a 
blanket.

These appear as 
white fluffy, cotton 
balls that seem 
denser than other 
clouds. These low 
clouds have a flat 
base, and a fluffy top. 

The majority of 
precipitation falls 
from these clouds. 
These are typically 
found in the mid-level 
altitudes. 



Why don’t 
Clouds Fall Out 

of the Sky?
Um.. Excuse me what??

http://www.youtube.com/watch?v=DjByja9ejTQ


Cloud in a Jar Demo
Materials

☁ Ice
☁ Jar with Metal 

Lid
☁ Hot Water
☁ Hairspray

http://www.youtube.com/watch?v=x-r8jIBaIoo&t=212


Natural 
Disasters



Natural Disasters

How do hurricanes and 
other natural disasters 

occur? Can you stop 
natural disasters from 

happening? 

Materials

☁ Computer
☁ Small water bottle
☁ Party Hat / Construction Paper
☁ Baking Soda
☁ Vinegar
☁ Scissors
☁ Red Food Coloring
☁ Measuring scoop and cup
☁ Tray / Container



A natural disaster is a catastrophic 
event that occurs because of the 
earth with no human interference. 
They can cause severe damage to 
people, property, and the 
environment.

There are different reasons for 
different natural disasters. Some 
common causes are global warming, 
activity in the earth’s crust, moon 
activity soil erosion, air pressure, 
ocean currents, and pollution.

What is a Natural Disaster?
Fun Fact! Natural disasters can be 
predicted by scientists by using 

fractals. Read more HERE.

https://www.sciencedaily.com/releases/2002/01/020131073853.htm
http://www.youtube.com/watch?v=oRiLLd2hX0E


Hurricanes are powerful swarms of wind that are 
fueled by warm/tropical waters. When the warm air 
rises over the ocean, vacuums of low pressure form 
underneath and more air comes to fill this spot. The 
air rises more and cools which causes clouds to form 
and than thunderstorms. As more air rises and cools, 
the storm grows bigger and bigger. 

This is why most hurricanes are by shore lines or near 
large bodies, more than 50 feet deep, of warm water, 
over 78 degrees fahrenheit. Hurricanes will usually 
start out as another storm or tropical wave before 
turning into a hurricane.

Hurricanes are officially hurricanes when their wind 
speeds are over 74 mph.

Hurricanes



How 
Hurricanes 
Form

http://www.youtube.com/watch?v=wPDoIrGUrEc


Hurricanes & 
Human Impact

With hurricanes becoming more 
and more frequent, scientists are 
looking at the correlation of 
human effects on hurricanes. 

As stated previously, hurricanes 
are formed with warm water. As 
the global climate increases due 
to human gasses and the 
greenhouse effect, the likelihood 
of hurricanes also increases. 

Learn more HERE.

https://eos.org/research-spotlights/role-of-humans-in-past-hurricane-potential-intensity-is-unclear


You are in control! 

☁ Drag the hurricane around to see 
the effect surface temperature has 
on the hurricane.

☁ Drag the grey high pressure area 
around to see how pressure and 
winds influence hurricane paths.

☁ Click the season name to rotate 
through seasons. Ocean 
temperatures change with each 
season.

☁ Click Reset to start over.

Hurricane Simulator Game Click HERE

https://scijinks.gov/hurricane-simulation/
https://scijinks.gov/hurricane-simulation/


Tornado Formation

1. A large thunderstorm occurs in a 
cumulonimbus cloud 

2. A change in wind direction and wind 
speed at high altitudes causes the air to 
swirl horizontally 

3. Rising air from the ground pushes up on 
the swirling air and tips it over 

4. The funnel of swirling air begins to suck 
up more warm air from the ground 

5. The funnel grows longer and stretches 
toward the ground 

6. When the funnel touches the ground it 
becomes a tornado

Tornados
Tornados take on a narrow funnel 
like shape and occur all over the 
world, especially in the United States. 
“Tornado Alley” or from South Dakota 
to the top of Texas, the most 
Tornadoes occur in this location in 
the United States.



Play the 
Tornado 
Simulation 
HERE

https://cimss.ssec.wisc.edu/wxfest/Tornado/tornado.html
https://cimss.ssec.wisc.edu/wxfest/Tornado/tornado.html


An earthquake is caused by a slip in the 
tectonic plates in the Earth’s crust. These 
plates are always moving slowly and 
when they get caught, friction is built, 
and then energy is released in waves. 
Around 3 million earthquakes happen 
each year, with around 8,000 a day.

81% of earthquakes occur in the rim 
around Pacific Ocean because the rim 
exists alongside a lot of connection 
points of tectonic plates. This rim is 
called the “ring of fire”

Earthquakes





Human’s can also cause earthquakes, 
these are called Human-Induced 
Earthquakes. 

These can be caused by mining 
ground products like oil or water. 
When the product is removed, the 
plates shift earlier than predicted. 

They can also be caused by dams or 
reservoirs of water, which adds stress 
to the earth’s crust. Fluids being 
injected back into the Earth can also 
cause earthquakes. Volcanic action 
can also cause earthquakes.

Additional Causes for 
Earthquakes

Human’s can also cause seismic 
activity, or a very low intensity 

earthquake with large crowds, like 
at sporting events.

https://time.com/5314526/mexico-city-world-cup-earthquake/


Volcanoes exist on several different planets 
and moons, including Earth. 

Volcanoes form when the pressure and heat 
from underneath the earth turns rocks into 
magma. The magma is forced up to the 
surface, there it’s called lava. The magma cools 
into rock. Lot’s of magma does this over time 
and forms a pile of rock, with magma through 
the middle. This is what’s called a volcano. 

Once the volcano has to much pressure, it can 
erupt. There are several types of volcanoes 
and their eruptions can be different. 

Volcanoes



Types of Volcanoes

Cinder Cones Composite 
Volcanoes Shield Volcanoes Lava Domes

The most common type of 
volcano, these volcanoes 
have a giant gap at the 
top. An example is the 
Paricutin Volcano in 
Mexico. 

These are the 
mountainous volcanoes, 
they have steep sides that 
are built up layers of 
magma and ash, there is 
also a conduct system of 
magma through several 
points of the volcano.

These volcanoes are built 
out of fluid lava. They are 
typically short and flat and 
have a lots of vents that 
have a continuous flow of 
lava when they erupt. 

Lava domes are formed by 
piles of lava that’s too 
thick to flow so it forms a 
giant mass instead. These 
often are formed in 
craters of Composite 
Volcanoes, an example of 
this is Mont Pelee.



👀Pick One to Watch!

🌶Volcano Types HERE 🌶 🌶All About Volcanoes HERE 
🌶

http://www.youtube.com/watch?v=y2Yd-XzMcO4
http://www.youtube.com/watch?v=K7Oq9_DU1Mc
https://youtu.be/y2Yd-XzMcO4
https://youtu.be/K7Oq9_DU1Mc


Volcanoes and the Hawiian Islands (Click HERE)

https://newsela.com/read/natgeo-hawaii-chain-islands-plate-tectonics/id/2000003454/?collection_id=2000000192&search_id=d07a66ea-4985-429d-b2fb-7c5cb465fd2e
https://newsela.com/read/natgeo-hawaii-chain-islands-plate-tectonics/id/2000003454/?collection_id=2000000192&search_id=d07a66ea-4985-429d-b2fb-7c5cb465fd2e
https://newsela.com/read/natgeo-hawaii-chain-islands-plate-tectonics/id/2000003454/?collection_id=2000000192&search_id=d07a66ea-4985-429d-b2fb-7c5cb465fd2e


Follow step by step 
instructions HERE and/or 

follow along with the video. 

Volcano Demo
Materials

☁ Small water bottle
☁ Party Hat / Construction Paper
☁ Baking Soda
☁ Vinegar
☁ Scissors
☁ Red Food Coloring
☁ Measuring scoop and cup
☁ Tray / Container

https://www.azscience.org/events-programs/online-learning/science-at-home/vinegar-volcano/
http://www.youtube.com/watch?v=ZjCph9LwpU0


Natural disasters can lead to major 
damage on the environment and the 
people that live in the area. 

Infrastructures, or buildings, can collapse, 
there can be major health issues and 
food and water scarcity. Natural disasters 
can also lead to lots of people being 
displaced and with injuries. 

Major damage can also be done to the 
surrounding environment.  

Impact on Humans



There’s no way to completely stop natural 
disasters but there are ways to minimize 
their effects. 

Some examples include:
☁ Building more stable buildings could 

lead to less collapsed building during 
storms and earthquakes.

☁ More emergency measures and 
emergency evacuation during a natural 
disaster

☁ Better predictions of natural disasters
☁ Educational Outreach

Solutions Read more about natural 
disasters at this website. 

Play the Natural Disaster 
Stopper game HERE

https://environmental-conscience.com/causes-effects-solutions-for-natural-disasters/
https://www.stopdisastersgame.org/stop_disasters/
https://www.stopdisastersgame.org/stop_disasters/


Predicting the 
Weather



Predicting the Weather

Materials

☁ Computer
☁ Gizmo access
☁ glass, jar, or can
☁ plastic wrap
☁ a straw
☁ rubber band
☁ index card or lined 

notebook paper
☁ tape
☁ scissors

Have you ever 
wondered how 

meteorologist can 
interpret and predict 

the weather?



Meteorologist are in charge of 
predicting weather, they can do this 
using a variety of tools. They 
combine data from atmospheric 
sensors, weather balloons, radar, 
satellites, and aircraft monitoring to 
predict storms and day to day 
weather. Weather and satellite data 
is processed in supercomputers 
which can model the atmospheres 
behavior. 

Read a more in depth overview of 
techniques HERE. 

How do Meteorologist Predict Weather?

https://www.discovermagazine.com/planet-earth/how-weather-forecasts-are-made


Weather Tools Used
Anemometer Barometer Thermometer Hygrometer

These are used to 
measure wind speed. 
An anemometer uses 
three cups to measure 
wind speeds based on 
how fast the cups spins. 

Barometers measure air 
pressure. By comparing 
air pressure over the 
course of several days, 
weather patterns can 
be traced by the 
changes in pressure. 

Thermometers are the 
most common tool and 
measure air 
temperature.  They 
measure ambient 
temperature, or the 
temperature at that 
moment.

A hygrometer measures 
humidity or the 
moisture in the air. 
They can detect 
humidity by the 
expansion or contracts 
based on the amount of 
humidity. 

Click on the 
pictures to learn 

more

https://www.thoughtco.com/understanding-winds-3444496
https://www.thoughtco.com/definition-of-barometer-604816
https://www.thoughtco.com/what-is-ambient-air-temperature-3443637
https://www.thoughtco.com/what-is-a-hygrometer-3444417


Rain Gauge Weather Balloon Weather 
Satellites

Weather Radar

A rain gauge is a very 
simple tool that measure 
the amount of 
precipitation. Gauges can 
help track precipitation 
patterns.

A weather balloon carries 
instruments into the 
upper atmosphere to 
record weather variables, 
like pressure and 
humidity and sends the 
data back to earth.

Weather satellites are 
used to gather data from 
outside thousands of 
miles above earth’s 
surface. From there it can 
see clouds and predict 
weather patterns. 

Weather radar is used to 
estimate precipitation 
type and the amount. 
Radar does this by 
sending pulses and than 
based on the size of the 
pulse that bounces back, 
scientists can predict the 
type of weather.  

Click on the 
pictures to learn 

moreWeather Tools Used

https://www.weather.gov/bmx/kidscorner_weatherballoons
https://www.goes.noaa.gov/
https://www.thoughtco.com/identify-severe-thunderstorms-on-radar-3443882


Predicting Storms
Meteorologist can predict storms and weather using different characteristics:

Hurricanes: hurricanes are slower moving storms and can be forecasted using the 
Dvorak technique, which uses satellite imagery to estimate where the hurricane 
will land and the intensity of it. The specifics of a hurricane like air temperature, 
humidity, wind speed, and direction are all found by the Hurricane Hunter Aircraft 
which is deployed once the hurricane comes within range of the coast. Other 
severe storms can be predicted using similar methods.

Tornados: to predict where tornadoes touch down, scientists measure wind 
speeds and pressure through weather stations. Tornados usually last less than 10 
minutes so it’s hard to collect data and have time to warn people of the 
emergency. Also because tornados are funnels, there is not much sign of them in 
the upper atmosphere, making them hard to predict. So scientists have started 
looking for supercells, which as another word for thunderstorms that have 
rotating updrafts. These supercells can form into tornados so by tracking 
supercell movement, scientists can better predict tornadoes. 

The drone sent in the middle 
of the hurricane

Play the 
Extreme 
Weather 

Game 
HERE

https://www.livescience.com/39135-incredible-technology-how-to-forecast-severe-storms.html
https://www.wired.com/story/why-its-so-hard-to-predict-where-a-tornado-will-strike/
https://www.nationalgeographic.org/interactive/extreme-weather/
https://www.nationalgeographic.org/interactive/extreme-weather/
https://www.nationalgeographic.org/interactive/extreme-weather/
https://www.nationalgeographic.org/interactive/extreme-weather/


How scientist track hurricanes and footage from inside a hurricane

http://www.youtube.com/watch?v=I0WjYm7NrnM


The Probability of Precipitation or PoP 
refers to the chance of rain during the 
day. The PoP is calculated by 
multiplying the confidence of 
precipitation by the percentage of the 
area that will receive measurable 
precipitation. 

First data from weather radars and 
satellites are collected and than 
predictions are formed for a small 
area, this is then multiplied to cover a 
larger area. 

How to Predict Rain Percentages



Will it Rain, Sleet, or Snow??

Read the following 
article HERE to 
learn the important 
questions 
meteorologist muts 
answer… Will it rain, 
sleet, or snow 
today.

https://www.weather.gov/source/zhu/ZHU_Training_Page/winter_stuff/winter_wx/winter_wx.html#:~:text=As%20snow%20falls%20into%20the,the%20ground%2C%20commonly%20called%20sleet.
https://www.weather.gov/source/zhu/ZHU_Training_Page/winter_stuff/winter_wx/winter_wx.html#:~:text=As%20snow%20falls%20into%20the,the%20ground%2C%20commonly%20called%20sleet.
https://www.weather.gov/source/zhu/ZHU_Training_Page/winter_stuff/winter_wx/winter_wx.html#:~:text=As%20snow%20falls%20into%20the,the%20ground%2C%20commonly%20called%20sleet.


SNOW SNOW SNOW… or.. Rain? Or sleet? Or…..

Explore this 
simulator HERE to 
determine how air 
temperature and 
liquid temperature 
at different altitudes 
can change the 
result of 
precipitation

https://cimss.ssec.wisc.edu/wxfest/PcpnType/pcpn.html
https://cimss.ssec.wisc.edu/wxfest/PcpnType/pcpn.html


Weather School HERE

How to Read A Weather Map

Meteorologist Explains HERE

🌶Medium Exploration Option🌶 🌶🌶Spicy Exploration 
Option🌶🌶

https://youtu.be/J2V31iUlfao
https://youtu.be/9NZz-EeveJ8
http://www.youtube.com/watch?v=J2V31iUlfao
http://www.youtube.com/watch?v=9NZz-EeveJ8


Using THIS google doc 
and the related Gizmo 
you will learn about 
standard symbols 
used in meteorology 
to construct weather 
maps. 

Weather Maps Gizmo

https://docs.google.com/document/d/15bJzK6CUyl9MNJ4XzHR9M9Tjv_yqxnduaF_eYaGj1zs/copy
https://docs.google.com/document/d/15bJzK6CUyl9MNJ4XzHR9M9Tjv_yqxnduaF_eYaGj1zs/copy


Why it’s so 
hard to 
predict the 
weather

http://www.youtube.com/watch?v=6ES_MIJQH_A


☁ glass, jar, or can
☁ plastic wrap
☁ a straw
☁ rubber band
☁ index card or lined notebook 

paper
☁ tape
☁ scissors

Barometer Activity
1. Cover the top of your container with plastic 

wrap. You want to create an airtight seal and 
a smooth surface.

2. Secure the plastic wrap with a rubber band. 
The most important part of making the 
barometer is getting a good seal around the 
rim of the container.

3. Lay the straw over the top of the wrapped 
container so that about two-thirds of the 
straw is over the opening.

4. Secure the straw with a piece of tape.
5. Either tape an index card to the back of the 

container or else set up your barometer with 
a sheet of notebook paper behind it.

6. Record the location of the straw on your 
card or paper.

7. Over time the straw will move up and down 
in response to changes in air pressure. 
Watch the movement of the straw and 
record the new readings.

Construct your own Barometer. High 
pressure will cause the plastic wrap to 
push in and the straw will drop. When 
pressure is low, the plastic wrap will push 
out and the straw will lift. Read more on 
why it works HERE!

https://www.thoughtco.com/make-a-simple-weather-barometer-3975918
https://www.thoughtco.com/make-a-simple-weather-barometer-3975918

