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Hea transter Heat transfer by Heat energyis | Heat flows from the
oceurring when two. | mass moion of a fluid Transmitted through fo the
objects at d|FFerer?T such as airor water space (vacuum) and otgje? unfil they are
femperatures arein | (hot fluid expands. Earth's atmosphere |  both af the same

contact with each become less dense b temperature
other and rises) Y empe
: . - Warmer
Conduction Convection Radiation Cooler
The liquid water Solid portion of the
On or relafing fo the | component of the su":z) i;gfnggaszf,rh earth (distinguished
earth / dryland | Earth (oceans, seas (or any planef) from atmosphere.
lakes. rivers ete) Yy P hydrosphere)
Terrestrial Hydrosphere Atmosphere Geosphere
o rprrt | Nolarrsdtn | oo
of earth sysfems / rad10ache d.ecay atomic nuclei come | accompanied by a
part : f Th:’ ear'thcsi proc;ass m{_\tht: the very close. collide ata | transfer of energy
erusl, walers. an nucleus ot an alom 1 yery high speed and | that fravels through
atmosphere that splifs info smaller join fo form a new space or mass
supports life parts (lighter nuclei). nucleus.
Biosphere Fission Fusion Wave
The dist ver The number of | The fransmission of
;f h'sjr: nee 3 ?‘ waves produced by energy by Around 10% of the
WS;\C f waatzs a source each electromagnetic Earth is covered by
ape repe second waves
Wavelength Frequency Radiation Polar ice
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required o raise the
femperature of an

reflective ability of
the Earth

Earth is heated by
the sun releasing

Polar ice act as a Acts like huge Absorb mor Reflectivity of
reflector of heat due | mirrors reflecting nr than bol er radiation leads fo
Yo ifs high reflective | back a lot of heat | . energy fhan poa maintaining a

" ice as less reflective
ability energy from the sun femperature balance
Albedo effect Polar ice Dark oceans Ice albedo
Amount of heat Reduction of the Reaction where two

small afoms combine
fo form a larger

Sun creates....

smaller area so land
is heated more

area so land is
heated less

object or substance | (diminishing polar energ:/ :Z’ﬁm_s — elim;an’r ?z_d_relnc:cazs;e
one degree ice caps) will lead fo € enerdy 1= =
Is called
An increase in
Heat capacity Earth's temperature Nuclear fusion Nuclear fusion
(over fime)
, Type of radiation Heat energy is
Nu.clear fusion absorbed by Earth's | fransfertred from .
reactions of the sun " kinait | Earth s surface t Angle of filt of Earth
corvert inito surface making i arth’ s surface fo
— hotter atmosphere by
Hydrogen : . 0
Heliom IR / infrared Conduction 235
In ___ heatenergy | In __ heat energy
Tilt of the Earth's from the Sun is from the Sun is Khe isto i\Ejr:h
poles fo/away from spread over a spread over a larger | - Ve

heating of land
surface

Seasons

Summer

Winter

Titt
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Cold ground & siill,

Normally air femp.

An increase in air

erupfion

Vibrating hotter
: : . decreases the )
particles passing on | frapped air above. hicher vou are from femperature with
their heat energy fo are condifions dnery height for a variable
. the ground. as .
the cooler particles needed for the —— | distance from the
. makes the hot and :
next to them by .. formation of.. ) ) | ground oceurs in
cold air particles mix
, : , Convection / . :
Conduction An inversion layer ) An inversion layer
convection currents
: . - Earth's core is
Air particles trapped | Acts as a “ceiling / Heat fransfer from
. : \ heated by unstable
in lower cooler layer | frap” fo convection core o outer core to
heavy elements
can form currents ) mantle oceurs by....
undergoing....
Smog / air pollution |  Inversion layer Nuclear fission Conduction
Slowly moving When parTicles. Water hea’rgd due To Heat transfer from
. .4 .| spreadoutandrise | contact with hot
viscous liquid ‘layer " mantle fo the crust
: a liquid or gas magma can form a
of Earth's structure oceurs by...
becomes... o
Mantle Less dense Hot spring Conduc’nor.m and
convection
Dust in atmosphere | A moves
Can causeadropin | from avolecanic | heated water uptoa | Gases like CO, and
mean temperature eruption will hot spring on the S0, and CH, are
of the earth dueto | reflect/trap solar surface and the examples of
ash cloud from reaching | cycling effect moves
earth surface cooler water down
Large volcanic Radiation Convection current | Greenhouse gases
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influence climate -
warmer if air has
blown over warm

True or false? True or false?
Tﬁ?g::?fg‘,ﬁ:ﬂg:g;?o Volcanic eruption wi!l gject Heavy ash parficles Amount of gases
the Earth's surface but do enough C0zand SOz info the | a6 4 greater effect emitted from voleano
not allow the re-radiafed air fo cause an overall than dust-sized { will 7 will not }
heat from the Earth appreciable difference in _ e _ ' '
suﬁaeeo’rr: beere;ec‘tes 4 the amounts of both of paﬂ‘iles )(From EOlo}an‘c affect the Earth's
. these gases in the eruption) in retlecting femberature
back info space atmosphere the Sun’s radiation P
Greenhouse gases Will not (small
False False
(CO,. H,0. CHa,) amount overall)
The Gulf Str
Tiny ash particles he Gulf Stream Greafer area fo heat
) heads {North / )
from a volecano will |  The Gulf Stream up due to Earth's
) . L South} and acts as a
remain longer in the | originates close to curvature AND more
conveyer belt of
{upper / lower}part the Fast-moving warm atmosphere to pass
of the atmosphere wa‘res through atthe
Upper Equator North Poles
atmosphere at atmosphere at pole
Ocean curtents equator Smaller area fo heat

up as Earth is less
curved AND less
atmosphere to pass

up af equafor

up at the pole

wafers of the through atthe
Less atmosphere for | More atmosphere for
Gulf stream Sun'sraystopass | Sun'srays fo pass Equator
through through
area being heated af | area being heated at Watery illusion ot
Dark / matt equafor pole shimmer effect due
surfaces are befter - 1o light bending
(and ___)of slightly as it moves
radiation between differing air
densities
Absorbers / emifters Smaller area to heat | Larger area fo heat Mirage
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If the light hits the hot
air at a shallow

Light / shiny Light / shiny Hot air is less h andl
surfaces are beffer | surfaces are poorer than cool izzzgs ::3 ?r' ——
of radiation of radiation airand soifrises | wattery illusion or
shimmer (mirage)
Reflectors Emitters Dense TIR {iotel i'n’rernal
reflection)
Big fluffy clouds (in | High wispy clouds (in | Big fluffy clouds (in
lower atmos.) upper atmos.) atmos.) | High wispy clouds (in
P
{decrease / Transmit __ wave Cause localised atmos.) Cause

Radiant light and
heat (energy) from

G

Deuterium + tritium
— helium +

increase} Earth's | radiation but reflect cooling / lower a rise in
albedo by increasing | _ wave radiation surface femperature
solar reflection radiated by earth femperatures
Increase ?_2:\: Lower Upper
Low clouds. High clouds. -
Often thick Usually thin and wispy thjs'ble :jn:ss TFT Heat rel
Reflect much of the Reflect little of condenseq droplels eat released by
incoming shortwave | incoming shortwave or Frozer\ crys’rals __ of wafer vap, our
IR radiation IR radiation floating in fo form clouds s
Being hotter they emit | Being cooler they emit a’rmosph?,re above | radiafed info space
more longwave IR || less longwave IR back the Earth's surface
Low clouds tend fo | High clouds fend fo
have a net cooling | have a net cooling Cloud Condensation
effect effect
& Fusion
~ % ROYGBIV

Red orange yellow
green blue indigo

Sun

the Sun Process oceurring in heutron + ENERGY Violet
the
Solar Sun Nuclear fusion in the Colours in white light
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Colour of light with
longest wavelength

Colour of light with
shortest wavelength

the smaller the
wavelength of light,
the {greater / less }

Blue light is
scattered {more /
less} than red light

of light. __ light waves
are scattered the least

sun is low in the sky
and so sunlight travels

blue light has been
mostly removed so

\ \ the scattering of the b lecules i
light by gas molecules | PY 98S Molecules in
in the atmosphere the afmosphere
red blue greater more
Wﬂhln The ViSible range A"' sunrise / sunset The AT Sunrise / sunSe"’ T|ny gas mo‘ecu|es

scatter the blue light
in all directions

reflection

by atmospheric gas | a path through , o
molecules and __ the the atmosphere to | W€ Seée mainly ____ | which is why we see
most. reach our eyes light remaining theskyas
red blue longer red. orange and blue
yellow
Hi
(t:ﬁh: frequen(;y) The interaction of Bas molecules 0 Scattering of light by
are aebSOMnore sunlight with matter and N aie &Y molecules much
than lower can result in one of than Thze wa \/eha—ng’fh smaller than the
freduenoy (reds] three wave of visible liaht wavelength of light
e? ey 7;' behaviours ... & gnt. is known as
absorption
Tm;ir fransmission smaller Rayleigh scattering
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