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QUESTION ONE: HEAT DISTRIBUTION AROUND EARTH

(a)

(b)

Global Surface Currents

Source: https://serc.carleton.edu/eslabs/climate/4a.html

Describe the role of the wind in the formation of surface ocean currents.

Explain, in detail, why ocean and land temperatures at the Equator are significantly higher than
at the poles.

In your answer you should consider:
. the angle of the incoming radiation
. the curvature of the Earth.

Fully annotate the diagram below in support of your answer.

Sources: https://a-z-animals.com/blog/how-does-the-sun-produce-energy/
https://solarsystem.nasa.gov/planets/earth/overview/
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(c) Explain, in detail, how heat is transferred from the ocean to the atmosphere, as the ocean currents
move away from the Equator towards the poles.

In your answer you should consider:
. methods of heat transfer
. the heat capacity of water.

An annotated diagram may assist your answer.
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Source: https://commons.wikimedia.org/wiki/File:Cumulus_humilis_Sch%C3%B6nwald_im_Schwarzwald_20180810.jpg

Clouds affect the amount of light that reaches the Earth’s surface. Many clouds appear white in colour
and can reach from the Earth’s surface to heights of up to 20 km.
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(b) Explain, in detail, why cumulus clouds appear white from below.
In your answer you should consider:
. the visible light spectrum
. what clouds are made up of
. what happens to light as it travels through clouds.

An annotated diagram may assist your answer.
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Rain is often associated with dark grey cumulonimbus clouds. These clouds can contain six
times more water than cumulus clouds.

Cumulonimbus clouds
Source: https://www.weatherwatch.co.nz/content/how-to-spot-a-thunderstorm-in-the-making

Explain, in detail, why cumulonimbus clouds usually appear dark.

In your answer you should consider:

. what happens to light as it travels through the cloud

. why the clouds appear dark grey or black when viewed from the Earth’s surface.

An annotated diagram may assist your answer.

Earth & Space Science 91193, 2023

DANQT WRiTE |,
fobivic
O WRITE I THis
1T& INerrs WRER,

DO NOT WRITE
O WRITE I Ty

NOTWRITE Iy i
VRITE 1§y Ty S oR
RN THISAY
N Thaig pRER ¥
{eeh PONGT
S
i peeh D
NOTWRITE 7y
eSS
TS AREA D)
Lach ONGT Iy

(T YRITE i i
WRITE iy i AR
Eiy T-E{.S_AREB !
HRBA \DQ NDT

[}

16 pRER PONCT

OTWRITE 5 1o

VIRITE I Tris AR
TE InTrys SRER:
TS R
THlS AREA Y
fe boudr i

U3 riv T}-l\é ‘\‘:‘Eé
|5 RREA BONCT
e s RN
TS pRER 0O
REA O NOT 1
NGT BRire gy
TWRITE 1§y i
TE I Tyns ARER

TWRITE iy i »
T FRER S
TWRITE 1 7oy P

NOT Wi 7}4
| WRITE N s N
TE i s ARED

;pdER DONO

NOTEWRILE iy 14
DONQT WRITE,,
NOTWRITE iy 71
[ VWRITE Iy rias A

ALY,

i s AREA D

TWRITE 1y iy

RHTEIN s AR
. Do
N TEnsiRRER B

RITE i iRE

.. DO
N THISARER B
ARBA DANDTY

TWRITE I s
SONGT WRirg

HEN s RSP
TuSARER DO

TWRITE NS
. D
IN Frie RRER T



rriishRER OO
5 ARER boNgT
AREA Do NOT.
DONOT v'vR,T_E

. WR"’E ‘lN ‘IHIS

a.,N'.MS AREA '
s KREA

REA DO NOT
T
ETE g
u' Tl:uSJ\RE o
s 191 100

ZpRER BONAT

t BONOT WR’J
‘NOT W‘?xre e
‘77'5 IN-TH‘S ARE/
TR i
S AREA BONOT
A /DO NOTWRy

NOT WA - -
NOTWRITE
¥TE N Tiis MRE
s AREA e

o ko
e, 00 80T
en DO NOTWRy,
ONOT WRITE,

WRiTE £ N THISA
B IN TH\S ARFJ\
o NOT WR/TE
A~DO NOT- wn,
.E ST
JONQT WRiTa),
WRITE INTHIS A
& IN TENSIARER
JAREA DO LOT
2 sy
DO NOT VIR
O iy i
TEIN THis AREA
BONAT WRirg,
YRITE s
DINOTWRI7g
O R

E N s adER
5A DQ WD'I'Wk/

xeh B0 NO.T WF
BO-NOT WRYTE )
)T WR’ fE N THIS
RE" BO-NGT WF
» NDT'Wk,Tf P
ge:* 00 NOT w
PINSTWRE,
7 WRITE I i
RITE s
aRER, 0O K0T

s eEh 0

< ik QONTT
L ob ot v
soh iy,

T WRITE NS

NOT o
Noj "!Rl:rE,N T
REP‘ no NO.T ws

O-NOT vw;,ré

YORITe i)
'\_NR’ 7"&: II:)_ T‘ﬂIS-"AF
S ARER boNeT
i ARERLDE

DINDTWEE
o iger,*
RITE Iy rhig nSE
0D NOt Wrize

iy IR THISY

RITE 1y reusinrs
e i s AREN
<k BONIT i

N-'TH\sARéA
.“sARE'\.D. .
REA PONOTW
DO NDTWRITe
T WRire, s
'IWRHEIN THis
ek B0 o,
3NOTwn,ré Y
2 DO'NAT Wi

n

Earth & Space Science 91193, 2023



10

QUESTION THREE: VOLCANIC ERUPTIONS AND GREENHOUSE GASES

Source: www.climate.gov/news-features/feed/eruption-provides-rare-opportunity-study-volcanic-gas-and-ash-injected-0

Volcanoes release greenhouse gases, such as carbon dioxide and water vapour, into the atmosphere
when they erupt.

(a) Describe what is meant by a greenhouse gas.

(b) Explain, in detail, the role of greenhouse gases in regulating the Earth’s temperature.
In your answer you should consider:
. the wavelength of incoming radiation
. what happens to incoming radiation once it reaches the Earth’s surface
. the natural greenhouse effect.

An annotated diagram may assist your answer.
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Question Three continues
on the next page.
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The 2022 volcanic eruption in Tonga released approximately 45 million tonnes of water vapour
into the atmosphere, and increased atmospheric carbon dioxide concentrations near the volcano
by the equivalent amount of a whole year’s carbon dioxide emissions on Earth.

Compare the likely effects of increased water vapour and carbon dioxide emissions on
atmospheric temperatures.

In your answer you should consider:

. the greenhouse effect
. the differences between the two greenhouse gases involved
. whether the effects on temperature will be long- or short-term for each greenhouse gas.

An annotated diagram may assist your answer.
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Extra space if required.
Write the question number(s) if applicable.
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Extra space if required.
Write the question number(s) if applicable.
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Extra space if required.
Write the question number(s) if applicable.
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