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Atmosphere

-The air that

surrounds  * protdcts
earth.

21% Oxygen the

751. Nitrogen
1% Co2 andg earth)
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cryosphere
where water

ice on our

planet

exists on

the planet ltcan
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air, oceans, -LIQUId or gas
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-glaciers

- ice caps
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planet

Plants, animals
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fungus, bacteria
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Lithosphere
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8. Biosphere and Cryosphere= m&m:/_wge&wmm\
9

" Lithosphere and Cryosphere=




Atmosphere.notebook March 11, 2015




Atmosphere.notebook March 11, 2015

tmosphere
he air that N

surrounds the earth 0
atmosphere pushes
on Us with the mass \‘\\ bban
fhool bus. 0" d“)‘f

ofas .
water in it

protects us
™M

Cryosphe
-ice On our planet
glaciers, iceburgs &

Hydrosphere
-Water
-any water

on our plan

gas or fiquid

The Spheres
of the Earth

our ice caps ;<
snow, ice and haié,

:z :E\ (B
Biosphere

-All living  organismys
on our planet

-bacteria, monerans, fungi,
protests, plants, a animal

ithosphere

Geosphere
—tand on our

langt. . .
-Focﬁs, soil, Minerals,
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Interactons amoung
The spheres

spheres

l. hydrospere and cryosphere

Interactions
tler vapor rgo V?tgr cycle)

s as eet

during precipitation.

2 Odmoso)hare_ and bb%

all living organisms need

air. Without the protection of the
atmosphere the biosphere would

"Batmosphere and lithosphere
e

not exist .
Oxyeﬁ%%‘msu.

soil. —

rL{ atmosphere & hydrosphere
)

water has air in it
for water organisms

to breathe

S biosphere hydrosphere

All living organism's

cells contain water

(0‘ hydrosphere and lithosphere
ﬁ biosphere cryosphere sphere
)

<
q.

0.
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water can fill The

spaces, water table
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spheres Interactions
[. Melting of ice turns
back into liquid water.
|, Hydrosphere, and eronaing of lquid
CryOSphere water turns into ice

sevaporation (part of

water cycle) Which is

Water in its gas for
condense into a cloud &
Then if temp are freezing
water will turn into snow t

ice.

All"organisms need
biosphere & atmosphere | i to breathe

3 Iithosphere 3 biosphere plants grow in the lithosphere™—

minerals in soil brought into

the plant through the roots then

we eat it
4 biosphere All living organisms
- and need water Lo owr

hydrosphe <
o) cells . @ ) |

e

——

atmosphere & hydrosphere
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Composition of the Atmosphere

—

» In the darkest regions of deep
space, the temperature is a chilly -
450° Fahrenheit. Closer to our Sun,
temperatures reach thousands of
degrees Fahrenheit. What makes
Earth's climate so moderate?
Separating Earth from the extreme
and inhospitable climate of space is

a 500-mile-thick cocoon "fgasy' .
called the atmosphere. ==

« Some planets have an

atmosphere, a layer of gases that
surrounds them. The Sun's
atmosphere is made up of hydrogen,
while Earth's is made up primarily of
nitrogen and oxygen. Carbon

dioxide, ozone, and other gases are
also present. These gases keep our
planet warm and protect us from the
direct effects of the Sun's radiation.
Without this regulation, Earth could

Lego man in the atmosphere
not sustain life. €]


http://www.youtube.com/watch?v=MQwLmGR6bPA&feature=youtube_gdata_player
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Composition of the Atmosphere

Nitrogen: The most abundant gas in the atmosphere. |t
makes up 78% of the gasses in the atmosphere. Itis
found in all living things on our planet! (N)

Oxygen: 21% of the Atmosphere is composed of
oxygen. Plants and animals use oxygen to release the
chemical energy in their food. Oxygen also enables
fires to burn and it is also reacts with some metals on
earth to form rust. (O2)

Carbon Dioxide: 1% of the atmosphere is composed of
Carbon Dioxide. (CO2) + Other gases

Water Vapor: water in the form of gas is present in the
atmosphere. The amount of water vapor varies greatly
from place to place, and from season to season.

warm air holds more

water
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% of Gases in the Atmosphere

ml m2 =3
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pressure: it is the amount of
force applied to an area

12
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Air Pressure
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Atmosphere is
pushing on you!
Why are we not
squished?

19
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|. Using an egg, erlenmeyer flask, paper fire
Obser\ge&predgc?what will occu¥when Pap

. N
A fire Occurs ip The flask and’egg
IS placed on top.® Your answer

needs to discuss density of the air
inside and outside. dt[\& j"l"l/f fire dld what W1§
Prediction: Dreadurt Tu A

Q( r P’W M/\e.

The Pore vsed Twe 02 1n T £lask
ihich made Tho preasure insjde The
flosk_ less dense. The preasure otgde
0f The €99 Wao moee dense Tarefue

' ve density T The 7ASIde
‘*O‘,‘c’“ﬁuﬁo},ﬂ; Lo nthﬁu mone denge.

air pushed Tha €99 810, TN Flast;
Does A ‘)rerur‘Q have :

Dreadurt
forc (push or P““)
Mass densihy

\Jolume_
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M
The higher you go th\e less air 4%/
pressure pushing on you%ymr/ -

| 287 a

22
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If you increase the denisty of
an airmass you increase the

pressure Lov\/pressures-'l__ {H|gh=H~

=L Lousy Weather !
Happy
Weather

barometer: measures air pressure

|. Aneroid Barometer - millibars

2-Mercury barometer:inches of mercury

23
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Mercury
Barometer

1.air pressure: inches of Mercury

2. millibars
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TlleAlmosplm

The atmosphere is

made up of several
layers: the
troposphere,
stratosphere,
mesosphere,
ionosphere, (aka
thermosphere) and
exosphere.

March 11, 2015
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Closest to Earth is the

troposphere.

« Most of the clouds you see in
the sky are found in the
troposphere, and this is the layer
of the atmosphere we associate
with weather. Extending up to 10
miles above Earth's surface, the
troposphere contains a variety of
gases: water vapor, carbon
dioxide, methane, nitrous oxide,
and others. These gases help
retain heat, a portion of which is
then radiated back to warm the
surface of Earth.

Troposphere

March 11, 2015
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« Most of our weather
occurs in the
Troposphere, the closest
layer. This is where the
water vapor changes into
clouds.

b

d Mesosphere

Stratopause

Stratosphere

ozone layer

March 11, 2015
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N,

Mesosphere

Stratopause

March 11, 2015

Stratosphere

« Above the troposphere is the

stratosphere, which includes
the ozone layer. The
stratosphere extends from
about 10 to 30 miles above the
surface of Earth. In the ozone
layer, ozone molecules (Os)
are concentrated and absorb
ultraviolet radiation from the
sun and protect us from its

harmful effects.

29
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Mesophere, lonosphere,
and Exosphere

 Thirty to 50 miles above the surface is the
mesosphere, the coldest part of the atmosphere. Above
the mesosphere, in a layer called theionosphere
(aka...thermosphere), things start to heat up.
Temperatures in the ionosphere, which extends about 50
to 180 miles from the surface of Earth, can reach up to
several thousand degrees Fahrenheit. Beyond the
ionosphere is the exosphere, which extends to roughly
500 miles above the surface of Earth. This is the
outermost layer of the atmosphere, the transition zone
into space.

30
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) Atmosphere - animated diagram - Windows Internet Explorer provided by West Clermont Local Schools Type ta search the web (Ctr+E)
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!Average Temperature Readings at Various Altitudes
1. Graph the following coordinates on the attached graph.

(>

JrEJ;’\o\\{s,’ﬂ\a same

2
3.
4.
3.

/\(‘p 0

$

March 11, 2015

Altitude (k) Temperature (°C)
3\
N 3 -18 _4
¢ 10 4D \
) 12 / T—ig l:blba
15 =1 +
0 T [\
33 37 56 —
40 22 o —
45 L —
& fz\& S —
R \, 2 ¢ O —1
5 b p
70
@ T N FA Y
70 54 .
73 65 X 'ft"\op- T
£0 e 3
24 I AETRN ‘;
oz ]
03 Gl 5
100 T2

I@;dﬁw§ % g

Draw three ines horizontally on the graph to separate the four layers of the atmosphere.
Usze four colors to color in each section.
Lahel each section with the correct name of the atmospheric layer that it represents.
Mark the general location of the ozone layer.

Ih
)
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Facts
- We [1ive 1n T heopospha
~ WeaTher only oceu'’s
(A Fyopospher<
- The mos+ pressurs
- The most dea¥
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Conclusion Questions:

1. What iz the basiz for dividi%e attnozphere into four layeri?

AL and fempu #1 U
2. Daoes the temperature increase ot decrease with altitude in the

Troposphere: dACACAQL  Stratosphere; Iﬂ M‘(W
N OGaL

Mesosphere: QU ACRQL ~  Thermosphere;

3. Based on the graEh what 15 the approximate height and tempeggtuze range of the:
Troposplasse (1A - 5 i 4 e
:.}‘}Y‘thﬂﬁﬁsn’a‘msphere: - c
- @ §- i f C
m! SDPMR Mezosphere; -

4. What causes the terperature to increase with height through the stratosphere, and

decrease with height through the mesosphege? ) .
-glomeef raEilant energy is being absorbed

more in the stratosphere than in the mesosphere
5. What causes the temperature to decrease with height in the troposphere?

) thereis no

absorption of radiant energy in the troposphere until
it hits the lithosphere (land).

Temperature and altitude. When in a
pause your altitude increases,but temp.
stays the same.
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THERMOSPHERE

ESOSPHERE

STRATOSPHERE

T S
TROPOSPHERE N
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Layers of the Atrosphere Todel

Ohjectree: Ilake a model of the lavers of the atraosphere. Indicate the
change of ternperature at each layer. Label the height of each layer and
indicate actrvities within each layer.

Steps:
Include the following lasg
Prssagsihere e

sar 1A to lahel the layers:

March 11, 2015

Atmosphere
layers are

detormined
Thet!

o [htud¢e and

temperaturt

—

Each layer should be made to scale nsing lron=1kr. Be sure to make a key

for sour scale on your model.

Lahe] the height of each layer and the terperature of each layer.

Include the following syrbols or pictures to mdicate which lazfr each of the

following would be located.

]

Flock of geese ‘ M

Spacecraft ombiting (243 kra)

Skylab (430 Jm)
weather balloon (45,7 k)

Tetaiphne 3.0 Km-30OKrr  saelited U3 Km
Y K&mr ¥ gl radiation belt (407 kel Weathslo"'k%\o Km
“f'ox &ltostratus clouds (1.2 k) Inleteors (G5-100NENE

Ivlt. Er t (BEEE 1)
) SRYES T, (pKﬂ\

—BZoNE &% km

o &

Curnlonirrbus clonds (IS'EbVl

Aurora Borealis Ivloon

Radio Wawves
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Let's apply some of this information
in an activity.

« First we will graph altitude and temperature data
« Then we will make ascale model of the Layers in the Atmosphere

March 11, 2015

See hand out for details. Temperature (°F)
-148 -112 =76 -40 -1 32 68
10{] i i i L i i i L i i L i L i i i L i i i 52
a0 Thermospher - 56
B0 ==-=MNasonalse L 50
70 4 - 44
Mesosphere
60 - - 37
Altitude Altitude
(km) >0 T Separee— 31 (miles)
40 - - 25
o«!“ ®
,} R
9_() 0 4 Stratosphere -19 Oﬂhblohlm blf
clouds fg f

N - - 40
o

Temperature (°C)
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Air Pressure

e The weight of the

atmosphere over a
particular point, also
called barometric
pressure. Average air
exerts approximately
14.7 pounds (6.8 kg)
of force on every
square inch at sea
level.

March 11, 2015
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Weather forecasters measure air pressure with a

barometer. Barometers are used to measure the current
air pressure at a particular location in "inches of mercury".

How much pressure are you
under? Earth's atmosphere Vacuum
is pressing against each square A
inch of you with a force of one : .
kilogram per square centimeter i .

9 P 9 ; pressure pressure
(14.7 pounds per square inch).
The force on 1,000 square ¢ ¢ i ¢
centimeters (a little larger than a
square foot) is about a ton!

Why doesn't all that pressure SquaSh HIG ! INGIHIGHIIVGI

that you have air inside your body too, that air balances out
the pressure outside so you stay nice and firm and not

squishy. Air Pressure pushes in all
directions.

44
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Air pressure can tell us about what
kind of weather to expect. If a high
pressure system is on its way, often
you can expect cooler temperatures
and clear skies. If a low pressure
system is coming, then look for
warmer weather, storms and rain.

H- Happy

Cool Air Sinking

More Dense Air
More Air Pressure

(Cold air)
H

Anticyclone

(counterclockwise)

March 11, 2015

Air Pressure moves from areas of
HIGH pressure to areas of LOW pressure.
2 it

On weather maps air pressure is
shown using isobars.
Isobars connect like air pressure.

L- Lousy

Warm Air Rising

Less Dense Air
Less Air Pressure

(Warm Air)

Cyclone

(clockwise)

Isobars are increasing in Isobars are decreasing in

Air Pressure

toward the center.

Air Pressure

toward the center.
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http://www.classzone.com/books/earth_science/terc/content/visualizations/es1901/es1901page01.cfm?chapter_no=visualization
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What Happens if Air Pressure
Changes?

« Why do my ears pop? If you've ever been to
the top of a tall mountain, you may have noticed
that your ears pop and you need to breathe
more often than when you're at sea level. As the
number of molecules of air around you
decreases, the air pressure decreases. This
causes your ears to pop in order to balance the
pressure between the outside and inside of your
ear. Since you are breathing fewer molecules of
oxygen, you need to breathe faster to bring the
few molecules there are into your lungs to make
up for the deficit.

« As you climb higher, air temperature
decreases. Typically, air temperatures decrease
about 3.6° F per 1,000 feet of elevation.
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http://profhorn.meteor.wisc.edu/wxwise/baseball/homerun.html

Atmosphere.notebook

March 11, 2015

52



Atmosphere.notebook

March 11, 2015

53



Atmosphere.notebook

March 11, 2015

54



Atmosphere.notebook

March 11, 2015

The Greenhouse Effect

w
o
u
T
o
=
T
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http://earthguide.ucsd.edu/earthguide/diagrams/energybalance/index.html
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ar radiation
ted by
h and the

atmosphere.

About half the solar radiation
is absorbed by the
Earth's surface and warms it.

Infrared radiation is
amitted from the Earth's
surfacea.

March 11, 2015
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http://earthguide.ucsd.edu/earthguide/diagrams/greenhouse/index.html
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Th is rising b :
R e warmer wax is rising because {_’_ ( 6 h _—?/_o”
it less dense.

2. light bulb. dy P?Sﬁ
3. at the bottom which represents the
lithosphere (land) Heat
- éq“ﬁ'ransfers

4. The wax gets less dense near light
bulb but as it rises The temperature

Cools and the wax becomes more dens
and the falls.

5. Because the wax is dropping it J
Means That the molecules @re huddled

7. The beaker on the hot plate represents
Water vapor touching the land which

demonstrates conduction. The heat
from the hotplate is transferring

Into The beaker of water Shrgrate

an ol —

MO _THe bearer ot water
8.Without water vapor touching =«

(conduction) the land and warming up
the air (water vapor) the air's density
re more would not become less
nse. Wax fough

de M @
Therefore the more dengd™s ~—
Colder air would not be able to push it.

**x**High — Low

8 Radiant energy radiates off Qu A
*af 2l matter! The hotter the te "444
& faster the moleculés o
move. The colder the temp. H

Qbsarbs
The slower they move

(air acts like liquid)

Q. Radiation =~ CXies™ grnet varer

cadrat®”

et A land
10. Radiation: Heat fransfer of
electromagnetic waves. (Inf@gred
ultraviolet, visible light
J ajuako

| . body rediating wokr rad
! \\%m son, h?w over (g Cube

7

12 Sun is the most important. Source

gla Ss
of energy. L“ ?;1‘535
. . ol
There is no atmosphere Outside " P
of our plartt and the sun o>~

visible qanl all travel through
avacuum! (no air)

T
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Conve ¢h on
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coolerr W&X
@,e.us
+
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Wex rivs

). l,c\V\‘\‘b\k\\f)
3 A T bofiom on ear™ (land)
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A AR
Convection } 3 } 3

Conduction
.—--_’--_‘P

Radiation
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ADD AN INTERACTIVE REVIEWING HEAT TRANSFERS
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Attachments

(¥ Lego man in the atmosphere

Q  Liquid Density Lab 2012-2013.doc


http://www.youtube.com/watch?v=MQwLmGR6bPA&feature=youtube_gdata_player

Liquid Density Lab


Problem: How does the density of a liquid compare to the density of air masses when they meet at a front? 


Independent Variable:
[image: image1]

Dependent Variable



[image: image2]

Hypothesis




Objective: You will be re-assessed on how to calculate the density of liquids.  You will read the volume of a liquid in a graduated cylinder measuring in milliliters (mL) by reading the meniscus of the liquid.  When most liquids are placed in a tall narrow container, they tend to creep up the walls of the container due to capillary action.  The result is the liquid appears to be curved.  The bottom of this curve is known as the meniscus, and it best represents the actual volume of liquid in the cylinder.


[image: image3.jpg]



          Fig. 1                      [image: image4.png]MMMMMM






Predict: Make a prediction.  Predict how the liquid matter will appear when you mix all of the liquids together.  Will they all be intermingled? Layered?  If you predict layered please predict what will be on bottom? Top? Middle? Place in order from most dense to least dense.


__________________________________________________________________________


Procedures: 


1. Find the mass of the graduated cylinder empty.


2. Find the mass of the graduated cylinder and liquid matter.


3. To calculate the mass of the liquid matter only, subtract the mass of the graduated cylinder empty from the mass of the graduated cylinder and the liquid matter.  Record mass in the table. (Fig. 1)


4. Find the volume of the liquid matter by reading the meniscus.  Record data in the table. (Fig. 1)


5. Calculate the density of the liquid matter by using the formula:


Density= Mass/Volume


6. Repeat steps 1-5 for every liquid.


7. After you have determined the densities of all of the liquid matters, pour the liquids into the large graduated cylinder and determine if your results match your data and your predictions.


Data


		Liquid




		Mass (g)

		Volume (mL)

		Density g/mL



		Water with red dye




		

		

		



		Corn oil




		

		

		



		Corn Syrup




		

		

		



		Rubbing alcohol




		

		

		



		Pancake syrup




		

		

		





Analysis:


1. Which liquids are less dense than water? ______________________________________________________________________________________________________________________________


2. Which liquids are denser than water? ______________________________________________________________________________________________________


3. Were your predictions correct? Why or Why not?_________________________


_______________________________________________________________________________________________________________________________________________________________________________________________________________


4. Draw a density column in a graduated cylinder and arrange the liquids in the correct order from least dense liquid at the top and the densest liquid at the bottom.



[image: image5]

5. Explain how the density of a liquid is similar to the way air masses move when they meet.  Be sure to explain what air masses have in common. (Where they came from and where they formed?)  Remember an air mass has similar temperature and humidity.  In your explanation be sure to describe which air is denser (warm or cold).  Use the data to prove what a warm front will do when it meets a cold front.  Then use your data to prove what a cold front would do when it meets a warm air mass.  



[image: image6]

6. Draw a picture of how a cold air mass would move when it meets a warm air mass.




7. Draw a diagram of how a warm air mass would move if it met a cold air mass.
[image: image7]
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