The Atmosphere

Chapter 23
Modern Earth Seience

Characteristics of the
Atmosphere

Chapter 23
Section 4 =

= Describe the'composition of Earth’s
atmasphere.

= Explain how two types of barometers work.
=_]dentify. the layers of the atmosphere.

=SdEntIiy two effects of air poellution.




atmosphere a mixture of gases that surrounds a planet, such
as'Earth

= The most abundant elements in air are the gases nitrogen,
oxygen, and argon.

The two most abundant compounds in'air‘are the gases
carbon dioxide, CO,, and water vapor, H,O.

Jm addition to containing gaseous elementsand
compounds; the atmosphere commonly carries various
“kindS'of tiny'solid particles, such as dust.and pollen.

Oxygen makes uprabout 21% of Earth’s
atmosphere.

Land and ocean plants produce large quantities of:
oxygen in a process called photosynthesis.

= Animalsy-bacteria, and plants,remove oxygen from
the air as partiefitheinlife,procESSES.

Nitregen makes uprabout 78% of Earth’s
atmosphere and is maintained through the
nitrogen cycle.

Nitrogen is removed from the.air mainly by
the action of nitrogen-fixingibacteria.

‘Decay relegsesiitiogeniiack into the
atmosphere.




= As/walter evapoeratesifrom oceans, lakes; streams;
and soil;-it-enters air as the invisible gas water
vapor.

Plants and animals give off water vapor during
transpiration, one of their processes. But'as water
vapor enters the atmosphere, it is removed by the
processes of condensation and precipitation.

Tihe percentage ofiwater vapoidiiithe atmosphere
WaresidepeENding on factors'such as time: of day,
location, and season.

0zone a gas molecule that isimade up of three
OXygen atoms

Ozone in the upper atmosphere forms the ozone
layer, which absorbs harmful ultraviolet radiation
from the sun.

Without the ozone layer, livingl organisms would
Berseverely’damaged by theisun’siultravielet.rays:

SUniertunatelyya number of human, activities
damage the ozone layer.

Particulates can lbe velcanic dust, ash from fires,
MICroscopic organisms, or mineral particles lifted
from soil by winds.

Pollen from plants and particles from meteors that
have vaporized are also particulates.

[Farge; heavyapaiticlesyiemaininihe atmosphere
senlybriery, but tiny particles caniremain
suspended in the atmosphere for months or years.




almoespheric pressure the force per unit area that is
exertedona surface by the weight of the
atmosphere

= Gravity holds the gases of the atmosphere near
Earth’s surface. As a result, the airmolecules are
compressed together and;exert force on Earth’s
surface.

EVAtmespheric pressure is exertediegually in all
directions—up, down, and sideways.

= Earth's gravity keeps 99% of the total mass of the
atmosphere within 32 km of Earth’s surface.

= Because the pull of gravity is not as strong at
higher altitudes, the air molecules,are farther apart
and exert less pressure on each other at higher
altitudes:

SShhUS; atmospheric pressure decreases as altitude
increases.

= Atmospheric pressure also changes as a
result of differences in temperature and in
the amount of water vapor in the air.

= |[n general, as temperature increases,
L2tmospheric pressure at sea level
decreases: -




= \Vleteorologists use three units for atmospheric
pressure:atmospheres (atm), millimeters or
inches of mercury, and millibars (mb).

Standard atmospheric pressure, or 1 atmesphere,
is equal to 760 mm of mercury, or'2000 millibars.

The average atmospheric pressure at sea level is
dratim.

IVieteorologists measure atmospheric pressure by,
using an instrument called a barometer.

= Atmospheric pressure presses onithe liguid
mercury in the well at the base of the
barometer.

= The height of the mercury inside the tube
varies with the atmospheric pressure.

" e greatepthieratmesphenc pressure is, the
figherthe mercury rises.

Vacuum \

Pressure exerted
by the column of
mercury

Atmospheric

pressure \




= |nside an aneroid barometer is a sealed metal
container from which most of the air has been
removed to form a partial vacuum.

Changes in atmospheric pressure.cause the sides
of the container to bed inward or bulge out. These
changesimoyve a pointer on a scale.

SAnraneroid barometer can alsermeasure altitude
above sea level.

Earth’s atmosphereras a distinctive pattern of:
temperature changes with increasing altitude.

The temperature differences mainly result from
how solar energy is absorbed as,it,moves through
the atmosphere.

Scientists identifiyfounmainlayers of the
satmoesphere’based on these differences.
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troposphere the lowest layer of the atmosphere; in
which/temperature drops at a constant rate as
altitude increases; the part of the atmosphere
where weather conditions exist

= At an average altitude of 12 km, the temperature
stepsidecreasing. This zone. is,called the
tropepauserandiepresentsitheNippPer houndary of
Shertroposphere.

stratosphere therlayer of-'the atmosphere that lies
between the troposphere and the mesosphere and
in which temperature increases as altitude
increases; contains the ozone layer

In the upper stratosphere, the temperature
inerieasesyas,altitude increases because air in the
Stratospheresistheated fromaleVerby absorption
Yefsplarradiation by ozone.

mesosphere the coldest layer of the
atmosphere, between the stratosphere and
the thermosphere, in which the temperature
decreases as altitude increases

= The upper boundary of the:mesosphere,
calledithesmesopause, has.an average
iemperaiueieiMeany =90EETwhich'is the
coldest temperature in the atmosphere.




thermosphererthe uppermost layer of the
atmosphere; in'which temperature increase as
altitude increases; includes the ionosphere

The lower region of the thermosphereyatian
altitude of 80 to 400 km, is commonly called the
ionosphere.

InteractionsiEWEENnISolamadiation and the
Nienosphere cause the phenomenasknown as
auroras.

Any substance in the air that is harmful'to' people,
animals, plants, or property is an air pollutant.
Main source = burning fossil fuels.

Acid precipitation (acid rain) forms from gases
given off from burning fossil fuels.

Temperature inversion: when warm air traps
cooler, polluted air beneath.

Smoeg is;a general.term for aippeliution:
PARpolittionicantbe controlled ONLY. by: preventing

pollutants from being released into the
atmosphere.

What are the 2"most abundant elements in
dry-airat sea level?

What does a barometer measure?

In which layer of the atmosphere do
weather changes occur?

2. Which industrial city — ong.on;the:Great
Plaifsferenernear the’Rocky Mountains —
would have fewer air-pollution incidents
related to temperature inversions? Why?




Solar Energy and
the Atmosphere

Chapter 23
Section 2

= Explain how radiant energy reaches Earth.

= Describe how visible light and infrared
energy warm Earth.

= Summarize the processes of radiation,
conductionpandi,conyvectiony

= All"of the energy:that Earth receives from the sun
travels-through space between Earth and the sun
as radiation.

= Radiation includes all forms of energy that travel
through space as waves.

= Radiation travels through space in'the form of
Waves at awvery high speed—approximately,
200,000 kmy/ss -

electromagnetic (EM) spectrum all’of the
frequencies or wavelengths of electromagnetic
radiation




= Clouds, dust, water droplets, and gas
malecules in the atmosphere disrupt the
paths of radiation from the sun and cause
scattering.

= Scattering occurs when particles and gas
moleculesinithesatmosphererefiect and
fend solarrays.

allbedorthe fractionrof solar radiation that is reflécted
offithe-surface of an object.

The amount of energy that is absorbed or reflected
depends on characteristics such as color, texture,
composition, volume, mass, transparency, state: of
matter, and specific heat of the material on which
the solar radiation falls.

Mihe intensitysandiamouniofitimerthat a surface
Sneateralfreceves radiation also affects how much
energy is reflected or absorbed.

Solar radiationrthatiisinot reflected is absoerbed by
rocks, soil; water, and other surface materials.

Gas molecules, such as water vapor and carbon
dioxide, in the atmosphere absorb thesesinfrared
rays.

Mhierabsorption of thermal enexgy: from,.the.oround
heats the lowenatmosphererandtkeeps Earth’s
sstiifface much'warmer than'it would be if there
were no atmosphere.




greenhouse effect the warming of the
surface and lower atmosphere of Earth that
occurs when carbon dioxide, water vapor,
and other gases in the air absorb.and
reradiate radiation

=Earnth’s atmoesphere slowsitherescape of
Energy that'radiates from Earth’s surface.

= Radiation fromrthersun does not heat Earth
egually-at-all-places at all' times.

Earth’s surface must absorb energy for a time
before enough heat has been absorbed and
reradiated from the ground to change the
temperature of the atmosphere.

mhetemperature of the atmoesphere.in.anyJegion
oOn Earth’s suiface dependsienrseveral factors,
melbdingrattiide, surface features, and the time of
year and day.
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The Greenhouse Effect

radiated into the atmosphere as
heat, some of which escapes inte
space.

D solar radiation passes
through the atmosphere
and warms Earth’s surface,

Latitude and Season

conduction: thestransier of-energy as heat through a
material

The molecules in a substance move faster as they
become heated.

Collisions between the particles result'in the
transfer of energy, which warms the substance.

Hihus; conductionpieatsonlytiierowest few:
CEntimeEters oi'the atmosphere, where air comes
into direct contact with the warmed'surface of
Earth.

convection the'movement of matter due to
differences in density that are caused by
temperature variations; can result in the transfer of
energy as heat

= Convection occurs when gases or liguids are
heatediunevenly.

mShercontinuous cycle in whichi coldiair sinks and
warm air rises warms Earth’s atmosphere evenly.
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= The atmospheric pressure is lower beneath
a mass of warm air.

= Cold air (dense) falls, hot air (less dense)
rises

=ulhese pressure differences, which,are the
result of thempegualiheatingthat causes
Convection, create winds.

Winds

Chapter 23
Section 3=

= Explain the Coriolis effect.

= Describe the global patterns of air
circulation, and name three global.wind
belts.

= [dentify twesfactors,thatformlocal wind
‘patterns.
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Coriolis effect the cunving of the pathi of a movihg
ebjectfremran otherwise straight path due to
Earth’s rotation

The circulation of the atmosphere and of the
ocean is affected by the rotation of Earthronrits
axis. Winds that blow from high pressure areas to
lower-pressure areas curve as a result of the
@oriolis effect:

Imgeneralifttie Coriolis effect is, detectable only on
objects that move very fast or that travel over long
distances.

Air moving south from the pole |
is deflected to the right because
the air moves east slower than
the ground beneath it does.

Air moving north from the

equator is deflected to the
right because the air is

Direction of
Earth's rotati

= Each hemisphere contains three looping
patterns of flow called convection cells.

= Each convection cell correlates to an area of
Earth’s surface, called a wind belt, that is
characterized by winds that flow in one
direction:

=Sese winds are called prevailing'winds.




Net global air flow is from
the poles to the equator at

Earth's surface. High pressurs

Polar easterlies

Polar easterlies
High pressure

trade wind prevailingiwinds that blow fromi east to
west fromr302 latitude to the eguator in both
hemispheres

= |ike all winds, trade winds are named according to
the direction from which they: flow:

=mthe:Noerthern Hemisphere, the trade winds flow;
irem the nertheastand ane.calledithie northeast
irziclesviglelsi

= |n the Southern Hemisphere, they are the
southeast trade winds.

westerlies prevailing winds that blow: from
west 1o east between 30° and 60° latitude in
both hemispheres

= Between 30° and 60° |atitude, some
descending air moving toward the poles is
deflectediby.the Coriolis effect.

="NRrthie"Northern Hemisphere, the westerlies
are the southwest winds. In the Southern
Hemisphere, they are the northwest winds.
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poelareasterlies prevailing winds that blow: from east
to'west between 60 and 90 latitude in both
hemispheres

= Surface winds created by the polar highspressure
are deflected by the Coriolis effect'and become
the polar easterlies.

“S\WWhere thepplapeasterliessmeetwarm: air from the
NVESTETlies, a stormy region knewnsas:a: front
forms.

= The trade winds of‘the Northern and Southern
Hemisphere meet at the equator called the
doldrums.

= At 30° latitude, air descends and a high-pressure
zone forms. These subtropical high-pressure
zones arescalled horse latitudes.

"SBothrZones have weak & variable surface winds.

= As the sun’s rays shift northiand south
during the year, pressure and wind belts
shift.

=NEVen thissmallicliangescaliSES Some areas
terye n different wind belts during' different
times of the year.
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Jet streams a nanrew: band of strong winds
that blow’in the upper troposphere

= Occur in the Northern and Southern
Hemisphere.

= Polar jet streams can reach speeds of 500
km/h and can affect airlineoutes.andithe:
L paltiisieRsiers:

= Another type of jet stream is a subtropical jet
stream.

= Viovement of‘airrare also influenced by local
conditions, and local temperature variations
commonly cause local winds.

Local winds are not part of the.global wind
belts.

“Gentle windsithakexiendieverdistances of
|ess than 100 km are calledabreeze.

Equal areas ofiland-and water may receive the
same amount of energy from the sun. However,
land surfaces heat up faster than water surfaces
do.

The cool wind moving from water'to land is called
a sea breeze.

Overnight; thelandicoslsymererapidly than water
rdees) and'the'sea breeze is replaced by a land
breeze.




= Avalley breeze forms when warm air from
the valleys moves upslope.

= At night, the mountains cool more guickly
than the valleys do. At that time, cool air
descends from the mountain:peaks to create
ammountain-breeze.

sWATEas near mountains may experience a
warm afternoon that turns to a cold evening
soon after sunset.

_—
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