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QUESTION ONE: HOW DOES THE ATMOSPHERE PROTECT THE EARTH?

The atmosphere plays an important role in protecting the Layers of the atmosphere
Earth and making it suitable for life. (kem) Pressure (mb)

400 600 800 1,000 1,200

Explain the role that each layer of the atmosphere plays

in protecting the Earth’s surface from harmful matter and o

radiation. 600

In your answer, you should consider: 00

. the different forms of radiation that enter the Earth’s
atmosphere

. physical space objects, such as meteors and charged
particles s

. the reason for the changing temperature for each of »
the atmosphere’s layers. b

An annotated diagram may assist your answer.
the hopssprece S e \ower ok awopue o
losesr A\ Xe qownds ¥ conans Kl w
higlesr anovnl 0f  peessuce and densty:
in e hopgere, Ao Yemeomirz

decrenses wN  alvinde. WS § \ecase

10

e gp)mk Wosorbs  Shork— wwe  (adlalad~

-100 -£0 -80 40 20 0 20

* B 5 Temperature (*C)
&W“ N N, A {W\\'S ; \0!\3 e Adapted from: www.severe-weather.eu/wp-content/

. /weather-maps/winter-storm-bomb-cycl
radialion. So W\ el \w R gond, mmwo-um i

Yo wiaa-ec Ths {5 1o Ada»,e( wilh M mosk weser, as
e Lo aic on X ortom  riges and opd & gk oreawj.
e a9~ T\ v \‘R\yﬁ N Shadspiere '.&w )Zt‘—r \Am(mwﬁ‘;\ -
he weon ozone (03) wien dosots g W (odiaXon | fom W
o ﬁS\m. T hetagy gachetey oy Sagpher, %W'b vpce ook
é’“&rw evegn. W Stodmpere oy wo wedke ay KR 3 no
”&’JS“WPC"\ tovechon moyememts (oo air on Wottom, har & on dag).
;S;f.ﬁﬂ“'\\'t nesm o242y e Xned \omey, Yas & Yewpeane  doccense
4 W XNC  sncceate \n dbWde. T s weaase & cet\eves

Wle  Sdar amdadon  anmd VUV W3-

o noyeasey vk \neressed
alfbde \n swsvnfe.

Earth and Space Science 91414, 2025 00637




T T e T

R R AR AR A h

.

\es

-

AAeray

hee

e, &\M“‘\s(;\wd / Jorsgresre \os o dompeeVce  \NCroaJe
WML X\ \npcente e AlvEe. BWe § pwemvse W cecreve s

& weal®  \RC: and  (oNCenivered oatweunt 0  So\Ar UV vadaRon.
Aurocas  also hapeon Lere, ard RS § alse where cheyed
L OnY Ml i’\kw\se\@ o be‘ecu\eS} Qw‘o\nr\j e -

There is more space for
your answer to this question

on the following pages.
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QUESTION TWO: HEAT TRANSFER

Heat is transferred from the ocean and land into the atmosphere by different processes. These include
radiation, conduction, convection, evaporation, condensation, and sublimation.

Adapted from: https://earthobservatory.nasa.gov/features/EnergyBalance

Explain, in detail, how heat is transferred from the Earth’s surface to warm the atmosphere.
In your answer, you should:

. label processes in the text boxes on the diagram below

. explain three processes that transport heat from land to the atmosphere

. explain how heat is transported through the water cycle into the atmosphere

. explain how latent and sensible heat transfers are linked to the processes.

An annotated diagram may assist your answer. M
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QUESTION THREE: THE HUNGA ERUPTION

On 15 January 2022, the underwater volcano Hunga Tonga-Hunga Ha‘apai (Hunga) erupted. This was
the largest underwater explosion ever recorded by modern scientific instruments. It launched huge
amounts of water vapour and sulphur dioxide into the troposphere and stratosphere, which may impact
the climate.

Source: www.qatarday.com/volcano-in-tonga-sends-plume-half-way-into-space

Explain the likely effects of the Hunga eruption on climate.

In your answer, you should:

. consider local effects of the eruption on the troposphere

. consider the effects of the huge increase in stratospheric clouds caused by the volcanic eruption
. consider the effect of large amounts of sulphur dioxide entering the stratosphere

. compare the likely circulation patterns of the water vapour and aerosols in the troposphere and
stratosphere.

An annotated diagram may assist your answer.
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Achievement

Subject: L3 Earth & Space Science
Standard: 91414

Total score: 12

Q JEls Marker commentary
score

Describes with understanding the formation of aurora and stratospheric
One 4 ozone absorbing UV radiation, while explaining the temperature
gradient for the troposphere.

Describes with understanding how solar radiation is absorbed and re-
Two 4 emitted by surface, as well as heat energy being absorbed by water
during evaporation.

Describes increased tropospheric precipitation, cooling as radiation is
Three 4 intercepted by aerosols, heating as water vapour will retain heat and
aerosols remain in stratosphere for longer.




