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FIGURE 1b
Change in lake and surface water 
temperature by latitude between 
1970 and 2010
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FIGURE 2
River flow data measured at various 
gauging stations across parts of the UK 
on 7 November 2019
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FIGURE 4
Some of the factors causing desertification 
in selected locations

Transcript is on the opposite page.
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01 In Africa’s Sahel region, population
growth has led to increased logging, illegal 
farming and land-clearing for housing.

02 In the regions of Uzbekistan and
Kazakhstan, which surround the Aral Sea,
overuse of water for irrigation has been one 
of the factors responsible for the shrinking 
of the sea, transforming it into a saline 
desert.
03 Fires and deforestation ravaging
the Amazon rainforest of Brazil, directly 
or indirectly related to livestock farming, 
are creating an arid zone incapable of 
sustaining vegetation.
04 The effects of climate change, in the
form of increased droughts, forest fires and 
over-farming, are desertifying large parts of 
the western and south-western USA.
05 In northern and western parts
of Australia, it is due to the effects
of overgrazing and overcultivation.  
Deforestation, lack of irrigation and 
increased drought are degrading the land.
[Turn over]
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FIGURE 5a – Coastal zones of Vietnam
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FIGURE 5b – Coastal vulnerability due 
to erosion in Vietnam as a whole and by 
coastal zone
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FIGURE 6
Some challenges facing West Africa’s 
coastal resources

Transcript is on pages 17 and 18.
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WACA – West Africa Coastal Areas Program
Saving West Africa’s Coastal Resouces
105 MILLION – The estimated population of 
West Africa’s coastal area, which generate 
56% of the region’s GDP
31% of West Africa’s population live in 
coastal areas
500,000 people are affected by coastal 
floods in West Africa every year
1/2 of total urban population is 
concentrated in 5% of total surface area of 
coastal countries
US $296 Million is the cost of degradation 
in Togo due to erosion and associated 
economic opportunity losses, equivalent to 
2.29% of GDP in 2013
$11bn expected annual damage costs from 
coastal flooding by the 2050s
$1.5 billion is the estimated cost of coastal 
protection
6% is the expected rate of economic growth 
in West Africa by 2023
[Turn over]
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Approximately 54% of Africa’s solid waste 
is not collected, leading to inadequate 
disposal causing flooding
90% of all urban areas in Africa have no 
access to sewerage services
Seafood contributes up to 2/3 of the 
region’s protein supply
80% of oceanic pollution is from land-based 
sources
50% reduction in the number of regional 
fisheries-related jobs expected by the 
2050s due to declining fish stocks
The surface area of mangroves in the 
region has decreased by 1/4 between 
1980–2006
Temperature projections indicate a 
warming scenario of 3°C–6°C by 2100
23–30m in a given year – Rate of erosion 
recorded in some areas of West Africa
18,000 km2 projected loss of West African 
coastline resulting from a 1 metre rise in 
sea level
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FIGURE 7a
Cumulative length change in selected 
Scandinavian glaciers, 1896–2016
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FIGURE 7b
Cumulative mass balance change in 
selected Scandinavian glaciers, 1960–2014
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FIGURE 8
Future challenges and opportunities in the 
Alps as the climate changes

EFFECTS  ON  THE  ENVIRONMENT

l Increased temperature
l Melting glaciers
l Increased rainfall
l Decreased snow cover
l Increased temperature in lakes
l Landslide danger
l More storms
l Animals and plants at a higher altitude
l  More water in winter and less in summer 

in the rivers
l More mushrooms and parasites
l Early blooming
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EFFECTS  ON  SOCIETY

l Artificial snow
l More summer tourism
l Less snow tourism
l Less woodland
l More water conflicts
l Early harvest
l Diseases caused by insects
l More floods
l Heat waves
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FIGURE 10 – Data related to the Hunga 
Tonga–Hunga Ha’apai submarine volcanic 
eruption and tsunami on 14 January 2022
Humanitarian overview

Humanitarian needs and priorities Environmental impact

As per the 2021 Census, Tonga has a population of 100209.

Damage to infrastructure

280 1 1

Based on information from preliminary assessment reports.

houses
destroyed

50326
estimated
people
in need of
drinking
water

85000
people
affected 36000

children
affected84%

population
affected

4 deaths 5
cases of
transmittable
disease

14 people
injured 2390

people
displaced

12 000
agricultural
families
affected

saltwater invasion –
contamination of
coastline by
sea water

health centre
destroyed

underwater
communication
cable damaged

74% of whom reside on the main island, Tongatapu.



2727

Ha’apai

Tongatapu

‘Eua

Hunga Tonga
Hunga Ha’apai

Nomuka

Mango

‘Eueiki

Fonoifua

Lifuka

‘Uiha

Tungua
Kotu

Matuku
Ha’afeva

Tonumea

Telekivavau

Kao

Tofua

Mo’unga’one

Fotuha’a Lofanga

Ha’ano

Foa

Uoleva

Lalona

Atata

Number of
people displaced

500
100
50

Submarine volcano

KEY

N

0 20 km

[Turn over]



28
FI

G
U

R
E 

11
In

fo
rm

at
io

n 
ab

ou
t g

lo
ba

l b
io

di
ve

rs
ity

 b
y 

sp
ec

ie
s 

ca
te

go
ry

 
m

ea
su

re
d 

in
 2

01
9

Es
tim

at
e 

of
 p

er
ce

nt
ag

e 
th

re
at

en
ed

0
10

20
30

40
50

60
Pe

rc
en

ta
ge

 o
f s

pe
ci

es
 in

 e
ac

h 
ca

te
go

ry70
80

90
10

0

B
on

y 
fis

h
G

as
tr

op
od

s
B

ird
s

D
ra

go
nf

lie
s

Fe
rn

s 
an

d 
re

la
tiv

es
M

on
oc

ot
s

R
ep

til
es

M
am

m
al

s
C

ru
st

ac
ea

ns
Sh

ar
ks

 a
nd

 ra
ys

C
or

al
s 

(r
ee

f-f
or

m
in

g)
C

on
ife

rs
D

ic
ot

s
A

m
ph

ib
ia

ns
C

yc
ad

s

To
ta

l n
um

be
r o

f
sp

ec
ie

s 
kn

ow
n

to
 e

xi
st

23
90 69
3

10
96

6
15

20 97
2

10
26

15
00

55
93

28
72

10
91 84
5

60
7

17
81

65
76 30
7



2929
In

te
rn

at
io

na
l U

ni
on

fo
r C

on
se

rv
at

io
n 

of
N

at
ur

e 
(IU

C
N

)
R

ed
 L

is
t C

at
eg

or
ie

s

D
at

a 
de

fic
ie

nt

Th
re

at
en

ed

N
on

-th
re

at
en

ed
N

ea
r t

hr
ea

te
ne

d
Le

as
t c

on
ce

rn

C
rit

ic
al

ly
 e

nd
an

ge
re

d
En

da
ng

er
ed

Vu
ln

er
ab

le

Ex
tin

ct
 in

 th
e 

w
ild

G
re

at
er

ex
tin

ct
io

n
ris

k

[T
ur

n 
ov

er
]



30
FI

G
U

R
E 

12
Fo

od
 w

eb
 d

ia
gr

am
 o

f a
 c

oa
st

al
 la

go
on

 in
 It

al
y

1234

Ph
yt

op
la

nk
to

n

Fi
lte

r f
ee

de
r

M
an

ila
 c

la
m

M
an

ila
 c

la
m

Ep
ip

hy
te

s
Se

ag
ra

ss
‘U

lv
a 

sp
.’

O
th

er
m

ac
ro

al
ga

e

H
er

bi
vo

ro
us

m
ac

ro
be

nt
ho

s

C
ar

ni
vo

ro
us

m
ac

ro
be

nt
ho

s

Se
ab

re
am

Se
ab

re
am

Pi
lc

ha
rd

s
Se

ab
as

s
Sa

nd
 s

m
el

t
G

ob
ie

s

B
en

th
ic

pr
ed

at
or

s

Se
ab

as
s

Fi
sh

er
ie

s
C

la
m

 h
ar

ve
st

in
g

Fi
sh

-e
at

in
g 

bi
rd

s

Zo
op

la
nk

to
n

M
ul

le
t

M
ei

ob
en

th
oa

O
rg

an
ic

 m
at

te
r i

n
bo

tto
m

 s
ed

im
en

t

B
ac

te
rio

pl
an

kt
on

Tr
op

ic
al

le
ve

l

O
m

ni
vo

ro
us

m
ac

ro
be

nt
ho

s
D

et
rit

iv
or

ou
s

m
ac

ro
be

nt
ho

s



3131
K

EY
Li

nk
s 

in
 fo

od
 w

eb
Sp

ec
ie

s 
af

fe
ct

ed
 b

y 
fis

he
rie

s
Sp

ec
ie

s 
af

fe
ct

ed
 b

y 
cl

am
 h

ar
ve

st
in

g
Sp

ec
ie

s 
un

in
te

nt
io

na
lly

 a
ffe

ct
ed

 b
y

cl
am

 h
ar

ve
st

in
g

EN
D

  O
F 

 R
ES

O
U

R
C

ES



32

BLANK  PAGE

Copyright information

For confidentiality purposes, all acknowledgements of third-party copyright material are published in a separate booklet.  This booklet is published after 
each live examination series and is available for free download from www.aqa.org.uk.

Permission to reproduce all copyright material has been applied for.  In some cases, efforts to contact copyright-holders may have been unsuccessful 
and AQA will be happy to rectify any omissions of acknowledgements.  If you have any queries please contact the Copyright Team.

Copyright © 2024 AQA and its licensors.  All rights reserved.

(246A7037/1)
G/KL/Jun24/7037/1/Insert/G4005/E4




