
METEOROLOGY & 
OCEANOGRAPHY

MODULE 7



Agenda for 1/5

• We will start Module 7 today and take notes in interactive 

notebooks.

• We will discuss Experiment 7.1 (which you will complete at 

home.)

• Next week you will receive your graded Midterm exam.

• Reminder– if you haven’t finished your science fair experiment 

and data collection yet, the deadline is 1/19.



METEOROLOGY &
EARTH’S ATMOSPHERE

• METEOROLOGY: THE STUDY OF 
WEATHER

“METEOR-” HIGH IN THE SKY; 

“-OLOGY” – THE STUDY OF

• WEATHER:  A TEMPORARY CONDITION 
OF THE AIR AROUND US (DAILY)

• CLIMATE:   ATMOSPHERIC CONDITIONS 
OVER A LONG PERIOD OF TIME; HOW 
THE ATMOSPHERE BEHAVES IN A 
PARTICULAR AREA OVER YEARS



In Module 5, we learned that Earth has an atmosphere, a gaseous 
layer surrounding our planet.  Our atmosphere is perfect for 
supporting life.  It contains gases for living organisms to breath, 
protects Earth from harmful radiation from the sun, behaves like a 
blanket to regulate surface temperatures, and helps to move fresh 
water to all parts of the world. 



Earth’s Atmosphere

• acts like a shield to protect Earth from harmful solar radiation
• behaves like a blanket to keep temperatures from drastically changing
• 300 miles in thickness but mostly concentrated within the first 10 miles 

from Earth’s surface
• Gases that fill our atmosphere are referred to as air.

78%

12%

<1%

0.038%

Nitrogen – used by plants
Oxygen – used by plants and 
animal
Argon – used in the gas 
industry (welding, light bulbs, 
and lasers)

Draw and 
label 

this graph



Earth’s Atmosphere

• Divided into 2 major regions
• Homosphere – lower atmosphere that begins at Earth’s 

surface and extends up to an altitude of about 50 miles
o Includes the ozone layer, a barrier protecting Earth’s 

surface from the sun’s radiation; mainly the 
    same gases

• Heterosphere – second, larger region; 
      mixture of different gases

• Turbopause – divides the two regions; 
level of the atmosphere 
above which turbulent 
mixing of the air stops

Draw this in your interactive notebook



LAYERS OF EARTH’S ATMOSPHERE

FIVE MAIN LAYERS: 

TROPOSPHERE – clouds & weather found here

STRATOSPHERE – contains ozone layer

MESOSPHERE – contains the turbopause

THERMOSPHERE – International Space Center; auroras

EXOSPHERE – Earth’s atmosphere meets outer space

(TRAVELING? SHOW ME THE EXIT!) 

• DIVIDED BY DENSITY AND TEMPERATURE

• LINES OF DIVISION: TROPOPAUSE, STRATOPAUSE,  

MESOPAUSE, THERMOPAUSE

ATMOSPHERE THINS OUT IN EACH 
HIGHER LAYER UNTIL THE GASES DISSIPATE IN SPACE. 
TEMPERATURES GET COLDER. 



Auroras
What are auroras? They are when charged particles from space get trapped in 
Earth’s magnetic field and get concentrated near the poles.  While this is 
happening, they sometimes bump into molecules in the thermosphere and give 
energy to them.  Those molecules don’t like having so much energy, so they will 
shed it by releasing photons of light. Colorful light displays result. Because there 
are so many excited molecules in this layer, there is a sub-layer within the 
thermosphere called the ionosphere.

Aurora 
Borealis
In the 
Northern 
Hemisphere

Aurora 
Australis
In the 
Southern 
Hemisphere

All About Auroras video

https://www.yout-ube.com/watch?v=nHn5OO1t1yc


WEATHER
• Weather involves temperature, light, wind, amount of water in the air, air 

pressure, air quality, and precipitation.

• Precipitation: moisture falling from the atmosphere as rain, snow, sleet, or 

hail

• All weather can be blamed on the sun. It is affected by how close you are 

to the ocean and where on Earth you live. 



Because the earth is curved and tilted on its axis, the sun heats it with different intensities. When 
sunlight enters the atmosphere, some of its rays bounce off white clouds and back into space. 
Some rays are absorbed by the air molecules.  The solar energy that hits the ground can be 
absorbed or reflected back into space, too.  In fact, 90% of sunlight that comes toward Earth 
does not reach the ground. That’s how important the atmosphere is!

Solar energy that is absorbed by land, ocean, or air heats Earth and its atmosphere.  At night, 
some of that warmth escapes back out to space, but much is held in by the blanket of air and 
clouds.  The resulting temperature differences cause air pressure to change. 

Air pressure: a force exerted onto a surface by the weight of air molecules

How Does Atmospheric Pressure Affect Weather? video

https://www.yout-ube.com/watch?v=SWHj71qS_NA


As Earth spins on its axis, this causes worldwide air rotation and massive 
air currents.  Currents of air high in the troposphere called jet streams 
snake across the globe in both the Northern and Southern Hemispheres 
at places where masses of rising warm air and falling cool air intersect. 

Jet Streams Video

https://www.yout-ube.com/watch?v=o203JXAnSA0


Tradewinds

As Earth rotates, loops of air start to curve creating wind patterns. Wind 
patterns have been very important historically, as sailors used them to travel 
around the world.  In areas both north and south of the equator are 
predictable trade winds that ships used to cross the ocean for exploration 
and trade. 

What are Tradewinds?

https://www.yout-ube.com/watch?v=eBM67Id5PXk


Doldrums

Doldrums are winds that are light and fickle about 
30° north and south of the equator.



WATER/HYDROLOGIC CYCLE
• hydro comes from the Greek word for 

water

• Evaporation: liquid water exposed to heat; 
individual molecules gain enough energy to 
become gaseous water

• Transpiration: water vapor given off by 
pores in plants

• Condensation: water rises in air to 
different temperatures; air cools; water 
condenses into clouds

• Precipitation: rain, snow, sleet, hail

• Percolation: water moves through ground 
to groundwater “He draws up the drops of water (evaporation), which distill as mist to 

the streams (condensation); the clouds pour down their moisture and 
abundant showers fall on mankind (precipitation).”   Job 36:27-28

The Water Cycle Video

https://www.yout-ube.com/watch?v=FzYjPpxP-Cw


EXPERIMENT 7.1 
MAKE SOME CLOUDS

Purpose: To better understand what 
is necessary for cloud formation
• Read experiment in SN, pp. 

459-460

• Write hypothesis: what you think 
clouds need in order to form

• Complete experiment at home

• Draw/write data and results, p. 
460

• Formal lab report for exp. 7.1 due 
on Jan 12th. Remember to respond 
to 6 prompts in conclusions section 
and to include a 
table/graph/picture in the data 
section. 



CLOUDS

4 major ways clouds form: 
(see picture in ST, p. 197)

• Warm air cools down by ground at 
night: fog

• Solar energy heats surface of Earth, 
air rises: convection clouds

• Wind blows warm, moist air on top 
of cooler, drier air: frontal clouds

• Air moves along ground, travels up 
the side of mountain, cools: mountain 
clouds



3 Types of Clouds

Cumulus: puffy 
with flattened 
bottoms

Stratus:  
stratum/ 
layers

Cirrus: thin 
and feathery



Front – a battle line 
between 2 air masses 
that are fighting for 
that space

(think of wars: clash of 
forces)



Results in light rain or snowResults in storms

Clear or stormy weather remains for a while 3 air masses - warm air mass sandwiched 
between 2 cold are masses; cloudy skies, light 
rain and storms



Types of Fronts and Their Symbols



Homework 1/5



Agenda for 1/12

• Turn in Formal Lab Report 7.1

• I will return your graded Midterm exam.

• Reminder– if you haven’t finished your science fair 

experiment and data collection yet, the deadline is 

NEXT WEEK: 1/19.



STORMS

THUNDERSTORMS – start with 
a strong upward movement of 
air
   Normally currents of rising air 
end up cooling before they get 
too high. But if the rising air is 
warm enough and moves fast 
enough, it can get high enough 
to form massive cumulus clouds.  
Eventually so much moisture is in 
the clouds and the droplets 
grow so large that the upward 
movement of air cannot keep 
them from falling.  

How Thunderstorms Form video

https://www.yout-ube.com/watch?v=Z7c4bZwvkrs


LIGHTNING
Huge amounts of electricity 
build up in large cumulus 
clouds.  This comes from the 
static electricity building up on 
ice particles as they collide into 
each other in the highest part 
of the cloud.  As static 
electricity builds up in the cloud, 
a huge difference in charge 
can be found between the 
cloud and the ground or  
between one cloud and 
another. 



LIGHTNING
Lightning only last a few 
millionths of a second, but 
it has the power of about 
2 trillion watts and can 
heat the air to over 
54,000°F.  That 
super-heated air rapidly 
expands, bumping into the 
air masses next to it 
causing thunder to occur.

The Science of Lightning video

https://www.yout-ube.com/watch?v=h-0gNl5f4BU


TORNADOES
tornado – a narrow funnel of 
rapidly swirling wind that begins in 
the clouds and stretches toward the 
ground

Formed in two ways:
• Smaller ones form when a storm’s 

downward moving air interacts 
with an upward moving air mass – 
called an updraft – that is forming 
a cloud in front of it.

• The most powerful ones are 
thought to form from the rotating 
updrafts that are in large 
thunderstorms



TORNADOES
A fascinating thing about 
tornadoes is that they almost 
always spin counterclockwise 
in the Northern Hemisphere 
and clockwise in the 
Southern Hemisphere.  This is 
due to something called the 
Coriolis effect. 

What Causes a Tornado? video

https://www.youtube.com/watch?v=LT7yRMLAkCY


HURRICANES
Hurricanes are large-scale 
storms.  They can also be called 
cyclones or typhoons in other 
parts of the world. Most 
hurricanes occur during warmer 
months when the ocean water 
reaches 80°F.   Warm water will 
evaporate more easily than cool 
water so the air above the 
ocean during these months has 
large amounts of water vapor.  
The water vapor condenses to 
form clouds, releasing heat. 



HURRICANES
A central downdraft of air, called 
the storm’s eye develops. As the 
storm moves across the water, 
more and more heat and moisture 
is whipped up into the system 
making it larger.  Over time the 
air pressure and wind build as the 
storm approaches land causing 
much devastation.  Once a 
hurricane moves over land or cold 
water, there is less heat to feed it, 
so it begins to weaken and 
quickly fall apart.

Hurricanes video

https://www.yout-ube.com/watch?v=LlXVikDkyTg


PREDICTING THE WEATHER

5 AIR PROPERTIES USED TO PREDICT WEATHER:

1. TEMPERATURE

2. PRESSURE

3. HUMIDITY

4. WIND DIRECTION

5. WIND SPEED



TEMPERATURE & AIR PRESSURE

TEMPERATURE:

• MEASURED WITH A 

THERMOMETER

• HIGHEST AND LOWEST TEMPS 

NOTED AT VARIOUS LEVELS 

OF ATMOSPHERE

• SATELLITES EASILY TAKE 

MEASUREMENTS

PRESSURE:

• MEASURED WITH A BAROMETER

• AIR MOLECULES EXERT PRESSURE ON 
THINGS

• DENSER AIR=MORE MOLECULES IN A 
GIVEN VOLUME, SO MORE PRESSURE

• MOVING AIR CHANGES PRESSURE

• FALLING PRESSURE=BAD WEATHER

• RISING PRESSURE=GOOD WEATHER



HUMIDITY, WIND DIRECTION, WIND SPEED

HUMIDITY
• MEASURE OF AMOUNT OF 

WATER VAPOR IN THE AIR

• MEASURED BY HYGROMETER

• RELATIVE HUMIDITY:  COMPARES 

AMOUNT OF WATER VAPOR IN 

AIR TO SATURATED AIR (CAN 

HOLD NO MORE WATER)

WIND DIRECTION AND SPEED

• DETERMINES WHICH WAY A FRONT IS 

MOVING AND ARRIVAL TIME OF 

FRONT IN A LOCATION

• MEASURED BY WEATHER VANES 

(DIRECTION) AND ANEMOMETERS 

(SPEED)



INSTRUMENTS USED BY METEOROLOGISTS

• WEATHER STATIONS – monitor atmospheric conditions in various 
locations sending recorded information to meteorologist; can be on 
land or instruments can be attached to large weather balloons 
filled with helium or hydrogen.  

Ex.  Jackson, TN has a weather station at McKellar-Sipes Airport.



INSTRUMENTS USED BY METEOROLOGISTS

• RADAR – Radar stands for Radio Detection 
And Ranging, and it uses radio waves to 
identify the size of objects and their 
distance. Radar can also identify airborne 
water, whether it is in the form of cloud 
droplets, ice crystals, rain, or snow. Doppler 
radar is the newest technology. 

•



INSTRUMENTS USED BY METEOROLOGISTS

• SATELLITES – Satellites orbit the planet sending information 
and showing cloud locations, ground and ocean 
temperatures, high winds, rain and other precipitation.

Video from Tim Simpson, Meteorologist at WREG-TV in Memphis

https://www.yout-ube.com/watch?v=OzcZSkUMZh8


CLIMATE

• We have learned about climate changes through history 

from:

• Study of rocks and ocean sediments

• Fossils and where they are found

• Catastrophism model (great flood)

• Natural events that cause small climate changes (volcanic 

eruptions; sunspots)



EL NINO-SOUTHERN OSCILLATION (ENSO)

• A major influence on year-to-year 
climate

• Oscillation: fluctuation that is rhythmical 

• Water temperatures of tropical East 
Pacific Ocean cycle up and down at 
regular intervals

• Every 2-7 years surface waters are 
warmer than normal in Dec-Feb. (El 
Nino—”the child”—Christ)



EL NINO-SOUTHERN OSCILLATION (ENSO)

• In other years opposite pattern occurs 
    (La Nina-”the little girl”)

• Scientists don’t know what controls 
ENSO

• Research indicates it’s a natural, global 
fluctuation

• Seasons of severe weather and 
seasons of calm weather might be 
connected to each other, or cyclic.



GLOBAL WARMING

•Atmosphere holds heat from the sun, like a blanket and 
greenhouse

 
• greenhouse effect: the effect of the atmosphere on global 

temperatures
   - causes the planet to be about 60°F warmer than it otherwise 
would be
   - primarily controlled by water vapor in the atmosphere, 
keeping solar radiation from escaping the Earth
   What is the Greenhouse Effect? Video

https://www.yout-ube.com/watch?v=SN5-DnOHQmE


Greenhouse Effect

•Keeps temperatures at levels to support life
•Carbon dioxide levels have increased since 1800’s 
•Global warming: atmosphere absorbs more heat than it 
holds, resulting in warmer climate
• Scientists are still trying to determine if this is a natural shift 
or if people are altering the atmosphere.
• In studying global warming, check the reliability and 
credibility of the source.



OCEANOGRAPHY
• Oceanography – the study of the Earth’s oceans and ocean floor, including 

what they are made of, how they move, and the organisms living there

• Ocean water is 78% sodium chloride (table salt) plus all other elements 
found on earth.

• Ocean water contains dissolved oxygen used by ocean organisms to live



OCEAN CURRENTS

• Large river-like streams of ocean 

water are created by winds, varying 

water densities, and rotation of Earth.

•Currents can flow below the surface, 

as well as on the surface.



OCEAN CURRENTS

Surface currents are large masses of water 

that flow along surface usually as a result 

of winds.

• gyre – surface currents that move in a circular 

path

• upwelling – when surface currents push away 

the surface water and masses of water from 

below move upward



WAVES AND TIDES

•Waves are not currents; 

rhythmic; caused by winds 

•Waves travel for long distances

•surf – breaking waves

•tsunami – underwater 

earthquake or volcanic explosion



WAVES AND TIDES

•Tides are regular, 

predictable water 

movements that are caused 

by gravitational pull of 

moon and sun.



OCEAN FLOOR
• Resembles land on earth. Mostly flat. Some massive 

mountains and deep gorges. 

• Mauna Kea (not mount Everest) is highest mountain. 

Base is under ocean’s surface.

• continental shelf: a gently sloping underwater plain

• shelf break: end of continental shelf

• continental slope: where ocean floor is steeper; 

ends at abyssal plain

• total darkness



OCEAN  EXPLORATION

Scuba – Self-Contained Underwater 
Breathing Apparatus; divers can stay 
underwater for an hour at 60 ft in depth

Ocean research vessels – exploration 
ships with scientific instruments and 
laboratories to study more of the oceans; 
collect large samples of ocean sediment 
or use radar to map the ocean floor



OCEAN  EXPLORATION

Deep-sea submersibles – able to reach 
the bottom of the deepest known ocean 
trenches

Only a small percentage of the ocean 
floor has been explored.  We know 
more about the surface of the moon 
than what is in the deep sea. 



Homework 1/12

Study for your test over Module 7! Be finishing up your 
experiment and data collection!


