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Introduction

Introduction

The main aim of this booklet is to exemplify standards for those teaching Cambridge International AS Level
Environmental Management (8291), and to show how different levels of candidates’ performance relate to
the subject’s curriculum and assessment objectives.

In this booklet a range of candidate responses (high, middle and low) has been chosen from Paper 2. Each
response is accompanied by a brief commentary explaining the strengths and weaknesses of the answer.

For ease of reference the following format for each component has been adopted:

a )

Mark scheme

A 4

Example candidate
response

4

Examiner comment

For each question an extract from the mark scheme, as used by examiners, is followed by examples of
marked candidate responses, each with an examiner comment on performance. Comments are given to
indicate where and why marks were awarded, and how additional marks could have been obtained. In this
way, it is possible to understand what candidates have done to gain their marks and what they still have to
do to improve their grades.

Past papers, Examiner Reports and other teacher support materials are available at
https://teachers.cie.org.uk
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Assessment at a glance

Assessment at a glance

All candidates take

1 hour 30 minutes 1 hour 30 minutss
Lithosphere and atmosphers Hydrosphers and biosphare
FPaper 1 15 divided infa two sections Fapar 2 is divided info two sectians
Section & short answer guestions based on sets Secton & short answer questions based on
of data, diagrams or extracts sets of data, diagrams or extracts
Sacton B: Candidates choosa one assay Secton B! Candidates choose ona assay
quastion from a choice of three Each assey gueston from a choice of three, Esch azsay
quastion is in two parts. Guestions wall be drawn guestion 15 in two parts. Dusstions wall be
fram parts of the syllabus not covered in Section drawen Trom pants of the syllabus not covered
A in Sesction A
80 marks B marks

and

Papar 3: Coursawork Cantre-based assessmant

Candidates produce a resaarch report of c2000 words covanng an 1ssua ansing durmg their course of

stuchy

Tha report may focus on a local, regional or global 1ssus. it may be based on secondary source
rataral andlor intemet dats, sithouch the use of primary sources and field data collection should be
undertaken where practicabls.

Propozals for Coursework topics must be submitied to Cambeidoe in advance

40 marks

Teachers are reminded that the latest syllabus for 8291 is available on our public website at www.cie.org.uk
and Teacher Support at https://teachers.cie.org.uk
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Paper 2: Hydrosphere and biosphere

Paper 2: Hydrosphere and Biosphere

Section A

Question 1

Mark scheme

1

(@ (i)

(i)

(iif)

(b) (i)

(ii)

A: perched
B: unconfined
C: confined

Award two marks if all three aquifers are correct. For one correct aquifer award one mark. [2]

Perched aquifer A: water is stored in a porous/permeable layer; above the main water table;
confined aquifer C: impermeable rock above; and below the aquifer;

unconfined aquifer B: water is stored within a permeable /porous layer, below the water table;
impermeable rock below the aquifer.

Award two marks for each type of aquifer.
Accept ecf from (a)(i). [6]

A: accessibility; wells are shallow and easy to dig; useful for people to supply their own water;
springs often emerge close by;

C: deep (underground water); water is filtered as it passes through the rocks; water is
uncontaminated/pure water quality; can easily flow due to pressure/artesian wells; quantity of
water.

Award one mark for each of two points. [2]

Renewable water; from an external source; water from precipitation; infiltrating / percolating (into,
the groundwater store or aquifer). [2]

Groundwater store/natural recharge: gains from; precipitation; infiltration, percolation, seepage;
from surface water, rivers, lakes; from artificial water storage; groundwater flow from aquifers out
of the area;

groundwater store losses: water is lost from groundwater naturally through evapotranspiration; to
the river; groundwater flow to aquifers out of the area; loss due to the artificial storage of water;
extraction: water is lost due to human activity; for domestic supply; for agriculture; for use in the
economy, e.g. industry;

conclusion: the impact upon the quantity of water stored in the groundwater; depletion of the
groundwater store;

use of data:

gains 107400 + 323000 =430400;

losses -548700 — 97 000 =-645700;
difference/overall loss —-645700 + 430400 =(—215300 million litres).

A balanced answer will include each of the elements above. Award a maximum of five marks if no
data from Fig. 1.2 is used.

Award six to eight marks for a response which shows a very good understanding of the question,
good use of data and the information provided, and is a balanced answer.

Please use level descriptors 1

(8]
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Paper 2: Hydrosphere and Biosphere

Example candidate response — high

1 (&) Fig. 1.1 shows thrae different types of aguifers.

Key permeable layer
recharge Bl impermeable layer

area . H.'ql.-liIEl'
: water == = Watar tabla

& i
wall — ooy Ground

surface

Fig. 1.1

i} Idantify the type of aguifer at positions A, B and © in Fig. 1.1.
Choosa from the list bekow.

unconfined confined perched

a.Le ﬁllﬂ ﬁcl . /

o Unconbued
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Paper 2: Hydrosphere and biosphere
Example candidate response — high, continued

(if) With reference to Fig. 1.1, describe the characteristic features of each of these three
differant types of aguiters,

perchad Aﬂﬁjﬁjlf?l#{m&f‘irﬁ&fﬁ”*”f P o
ﬂfwﬁﬂ,_ﬂmﬂbmzﬂ{mfﬂhu;ﬁ“{’mﬁr’%’w?J
e mpeameble. loyec.. ... ok uch. oo chale.aad ..
confined zﬂ....{.ﬂ.ﬂ;&mfa{...a.%mfm...E.:-'._..Jh: lonc...s..dopeemadic. .
. Jaqrfﬁfm}r;m:hmSﬁéffﬁﬂﬁfw&gfaw@%
ﬁmﬂﬂdﬁrﬁﬂﬁfﬁfﬂﬁ&dﬂimmmﬁ'fé’wﬂﬁ
G loerdwestec... shored... wadec. madias. 2.0 e i,
uncontined /1 ._unanliaed ﬂgmfi:rﬁi-f ............ ahove Hhe........
__.,Emﬁmﬁk.__[ﬁgﬁ:féﬂ...J.'g?ﬁ.*i:’......umii.-.fﬁ.ﬁ...s:‘..:a.n;;@.&...pﬂa:;,f.z.’ﬁ{r._.._.
,,..mj..,;Er.&#m.._maisfﬁ;._:é.__._ﬂbmf ..... wﬁf,ﬁﬁmmwmf? (,

W&ffﬁ&}pﬂvﬁr&w#ﬂt#ﬁ#ﬂmﬁmﬂﬁww ......
wadey Fable heging, T

{iil) Oulline the benefits of extracting water from the aquifers located at A and C in Fig. 1.1.

Exteding. wole. . aquikec.d.is..dh..chap ag... ..
ﬂﬂﬁmmmﬁfmf}&ﬁﬁgm&ﬂfm
Mﬂf,_mﬁ&‘;{ﬁm.ﬁgﬁ;...ﬁ_..,F.;:..A‘If.u:...ﬁ'ﬁ'&i&ﬂﬂn&...hﬁﬂﬁf.ﬁﬂﬂ%
E?ijjﬂﬁ‘ﬂﬁﬁﬁn#ﬂﬁﬂmfm{m&ﬂﬁmmﬁmém Q\

ag h:'#. ;

v
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Paper 2: Hydrosphere and Biosphere

Example candidate response — high, continued

(b) Fig. 1.2 is adapted from a water cycle report for the Great Artesian Basin in Australia. It shows
losses, gains, storas and flows of water in the area.

evapotranspiration

7 /,x A
,/f")// precipitation
/’ from
/ irrigated surface
ﬁ land water
N ﬁ )
om
iﬂ:‘; o non-irigated
A land extraction
ﬁ% 3‘:-.' A from
y 1' ag;lll‘ar roundwater
rom re ;
%g roundwater gain 323‘;31_00 o fiver
groundwatar
Key store

| |gains to groundwater
- losses due to evapoiranspiration
other losses from groundwater

in million litres
-
inflow oltflow
gain 107 400 loss 97 000
Fig. 1.2

(i) ‘With reference to Fig. 1.2, explain what is meant by the term aquifer racharge.

s e Gomaat.. o vsdec.. 3uch. 65 suibaic. weld. ...
retulebies W}fﬁﬂ&ﬂ’!“..f%ﬂ@h .t . adtdioa...cad socder....
dable mﬂb ,::#ml‘mfg {hing..an..impecmechle. b 2o ...

S0 hezamine disped end . hod k. .:-’rﬂje?ﬂﬁ,/@%r -&%w&&jt

I
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Paper 2: Hydrosphere and biosphere

Example candidate response — high, continued

(ii) With reference to the information in Fig. 1.2, describe how natural processes and human
of 21 ion litres from the groundwater stora. In

Huen....acholics...sud. 2. Q%t“fr,{ad;a:hﬁm’f&xwﬁp;
s, the wadn.. do. e cxdsaddel . by...wells. Jadg.....
el aguits, ad-a...much... Buodec...code.. Attt

hetng,... extuded S dhe..aguibeis... 55700 M. ...
fiaewmlﬁrfﬂ?ﬁ,wﬁﬂ(i‘hﬁgxi&f’ma&@fﬁff
Lﬁgzﬁmﬂgzémﬁnﬂfﬁmwfﬁ?ww#r@a ............
- d5 mugh.... gizake. dhen.dhe comnl-ad. wede..........
a0 dh ﬁ@;ﬂﬁf,ﬂﬁ%ﬁ@'ﬁbﬁﬁw&&
..... Emﬂulfﬂ?zkf'ﬁfrﬁfﬂﬁwﬁakﬁwﬂﬂmﬂ
..... !;E:a:..M.......Zﬂ-ﬁﬂ?ﬂ....muﬁ?ﬂm.....Mmﬁ-_-.ﬂﬁ--@.fmeﬂagmzm&......“.
Sﬁmral!ﬂﬂﬁdﬂxn@mfﬂmdgﬂwpﬂmswgnﬂm
-ﬂ'ﬁ..‘:%ﬂiﬁfﬂ..Mhﬁb....ﬂmzﬁ.mrﬁwﬁﬂ...f{ii..hﬁ{&rﬁ’m.ﬁ‘i..ff&?ﬁ,’!{fi@, ....... 8)
Fhe boquiter conlobibing, Jo dhe 215300 milin paar. 20,
likres of  shid ﬁmﬂnwiw&caéf [ass aﬂmﬁﬂrzﬂ dhe

Neiysa | rfﬂhfgf rate af dhe wfuﬂ::f ﬁ:’r.wn'ﬂ_f;, Jegs dhan She
fomgund- ﬂﬁwf‘nﬂﬂl 6 ecollin, in dhe a‘g’ﬁkiﬂm af dhe Agiribey

(v
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Paper 2: Hydrosphere and Biosphere

Examiner comment — high
1(a) (i) This answer contains the correct identification of all three aquifer types.

(if) This candidate has written a detailed description of the distinguishing characteristic features each
of the three aquifers in relation to the permeable and impermeable layers in the source information.
There is a correct reference to above the main water table and located within a permeable layer for
the perched aquifer. The reference to the upper region of the permeable layer, where water table
begins below the zone of aeration gives a clear indication of the nature of the permeable layer of
unconfined aquifer above the impermeable rock below. The description of a confined aquifer shows
understanding of the confining layers, the impermeable layers of rock preventing percolation of
water and also gives examples of granite and shale.

(iii) The candidate has stated two benefits, ease of extraction and clean water. Two marks awarded for
the two benefits.

1(b) (i) This candidate correctly refers to water percolating to refill the aquifer, although there is no
indication where this water has come from, e.g. to an external source. However, the understanding
of renewable water and how it reaches the aquifer are sufficient for the 2 marks.

(i) The candidate describes and gives examples of losses from both natural processes —
evapotranspiration and human activity — water for irrigation extracted from wells. Data is quoted for
losses due to extraction and gain from recharge to partially show how the 215300 million litres is
obtained. The data for the inflow and outflow could also have been incorporated into the calculation
to demonstrate very good use of data. The candidate shows understanding that the overall losses
are greater than gain, that extraction is greater than recharge resulting in aquifer depletion. Seven
marks were awarded for a detailed answer, which shows good use of data and information from
Fig. 1.2 and demonstrates a very good understanding.

Mark awarded = 7 out of 8

Total mark awarded = 19 out of 20

Cambridge International AS Level Environmental Management 8291 9



Paper 2: Hydrosphere and biosphere

Example candidate response — middle

1 (a) Fig. 1.1 shows three different lypes of aquiters.

Key

Fig. 1.1

(n
Choaga from tha list balow.

unconfined confined
A PEEOE
Y st eyt nl=i O

10

parmaable layer
. imparmeaable layer

B aquifer

---Water table

watar

tabla i
il artesian

Identify the type of aguifer at positions A, B and C in Fig. 1.1.

perched

Cambridge International AS Level Environmental Management 8291
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Paper 2: Hydrosphere and Biosphere

Example candidate response — middle, continued

{ily With reference to Fig. 1.1, describe tha characteristic fealures of each of these three
differant types of aguifers.

perched ... The. eerched . aguifern  orce  conem
LBimpe... gaﬁmrmﬁmmnﬂmm
&
confined ......... ConTinee., ‘E‘;_HH?EF:J Loes. e Suoredd
From. the  mAfeee. 9nd. ars... Sensuhichedl
Jeshuocen, oo impermeoble | 1eNerms.. Qﬂj‘,i
Fing....clooe o r':mlﬂrgﬁ QTEO,......
unconfined ._.....Unconfined.  oqiliiBes ace h:‘twitm
- Fs::mtn‘ﬂ’t lmltr"fmﬁ:i Qn._impermeeiie.
AONELL. TR QQLATRID . Ao 0. R oul. ...

(lif) Outline the benefits of extracting watar from the aquifers located at A and G in Fig. 1.1.
ARAEER. Mocole). oL AL ose Clomesd D .

LS hoiohe
aTeTE a1 s W= TR OO T e = 0 . =B T s == <

[ &% B { =& mmmwanaﬁmw ............. [2]
SUpplY -

|

.'l. - B
Lo
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Paper 2: Hydrosphere and biosphere

Example candidate response — middle, continued

(b) Fig. 1.2 is adapted from a water cycle report for the Great Artesian Basin in Australia, It shows
losses, gains, storas and flows of water in the area.

o
apnnfa;:!?i!

SRR

fresrm
irrigated surface
land watar .
f‘/{m:zm %
N 7
i ] nanrr?im ated
surtace % lan extraction
4 rﬁnm
1 DLy
i r:;:"ﬂ;’;a oss 548700 _
roundwater gain 323000 1o river
i LY
roundwater
Kay 9 store
| | gains to groundwater
] losses due to evapotranspiration
other kosses from groundwatar
ir million Etres
—
inflow outfow
gain 107 400 loss 97 000
Fig. 1.2
(i) With reference to Fig. 1.2, axplain what is maant by the term aguifer recharga.
ﬁ%u*fﬁtml‘ﬂlﬁtfﬁﬂhm#ﬁm ....... AT s

AO... PRI 30 QQUIRES. WITh aifr, in Hhid ose Hhe.
mwmanﬁannﬂmmmmtm 2)

12

o
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Paper 2: Hydrosphere and Biosphere

Example candidate response — middle, continued
(i} With reference to the information in Fig. 1.2, describe how natural processes and human

activity are causing an cvarall loss of 215300 million litves from the groundwater stora. In
your answer rafer 1o lossas, axiraction and natural recharge.

paore yemltsy i o lome of A7 000 mitien,
Area. By et Tonamnaion. SXrTng) . T

From. Ahe ooee. o B NN, SN
....:f:.s.am...s:.a:._-...-...t.,.r.r.'i.tamﬂ.m......mm:i.-....mm Wi e 1 0 W

E!F%MML@!%@EMHW

marmmmaﬂﬁﬂ;wwhm
R OO0 Lo e, R anomn,. . SXTRCTion.
__.E!:{‘.__....apﬂ_mm.ﬂﬁ:__....r.ﬁnuﬁﬂ.....i‘m..m....ma::n..m‘i}.,,.....,....
-BHE, IO catllion.. 1. 1 e on. CHONREIS
rtautmnm\rmrac;rfﬂwf

- smmamﬁ-@“mepcﬁe

]
[Total: 20]
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Paper 2: Hydrosphere and biosphere

14

Examiner comment — middle
1(a) (i) All three types of aquifer are correctly identified for the two marks.
Mark awarded = 2 out of 2

(i) This candidate has correctly described the confined aquifer as sandwiched between two
impermeable layers and there is use of the source information referring to the permeable and
impermeable layers for the unconfined aquifer. No marks are awarded for use of the perched
aquifer as this point is more pertinent to part (iii) of the question. Overall 4 marks have been
awarded for two of the three aquifers described with some accuracy.

Mark awarded = 4 out of 6

(iii) The reference to shorter wells/closer to the surface is equivalent to the benefit relating to ease of
extraction from shallow wells for aquifer A. One mark was awarded for one valid benefit.

Mark awarded = 1 out of 2

1(b) (i) There is no specific mention of the source of aquifer recharge or explanation of recharge.

Mark awarded = 0 out of 2

(ii) The candidate was awarded 5 marks as the answer shows an adequate understanding of the

question. The answer has some balance of content as both losses due to evapotranspiration and
from irrigation and gain from recharge are described. The candidate uses some of the data for
losses due to outflow and extraction together with gains from recharge to support their answer but
does not show how the overall loss of 215300 million litres is achieved and does not give an overall
conclusion the rate of extraction is greater than rate of natural recharge hence there is an overall
depletion of the groundwater reserves.

Mark awarded = 5 out of 8

Total mark awarded = 12 out of 20

Cambridge International AS Level Environmental Management 8291



Paper 2: Hydrosphere and Biosphere

Example candidate response — low

1 (&) Fig. 1.1 shows three difierent types of aquifers.

Key  permeable layer

recharge il impermeable layer
B8 aquifer
watar = == Waber table
table
water
table  grtesian

wall ground
11 __:"“" surface|

Fig. 1.1

(i) |dentify the type of aquifer at positions A, B and C in Fig. 1.1.
Choose from the st balow.

uncanfined perched
A fPerched
B DL A0 A

C oo CNENE e

2
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Paper 2: Hydrosphere and biosphere

16

Example candidate response — low, continued

(i) With reference to Fig. 1.1, describe the characteristic fealures of each of these three
different types of aguifers.

perchod .....ILqJ..I..'.'f-.hT.{F....L'u'[.R...ME.....,‘E‘JMJ.-.M_{..-.th?-!-!.“:-'.'ﬂ.....Ih.!.....'..I'.J:fr'l...'m!'.'f........
.:!i_uf.ln_rl@t.-..:;mi...mr.'t.....m..,m}.a,u.,'c,...,.-m-.rjei:.l..-.-1&---513311--5&.5.&1:.._....___......
..,!.h.-.m'ht.,-:.{.uzl,.--jm..-u-i].'f'n.m......‘['!l“.{...q.lill.‘u'::TLi*...;.J:uu!I:.,J-:e.,-aii..f?.--.rx%.'l'...‘.{fﬁ:&

1 R

...m....ﬂ.lq.? ...... rnd. ...u.g.g.ﬂ.&...m.-,..,i:-:vs...mu,mmi:..lt D 0
R0 WRAEYond. Lo nek as i bamingbed. ot Bt
unconfined ... ¥kt b4, T Secmd.  Last. o ates. and ..
...ﬂ.l.'ig.n....L&'I.éLj.....J.’]'...,EJ..L...,IF:.-...'r:tL{.ﬁ..H.f.-t..--..'-.]r..-.l.f!--..l’.ll-:.l’.-...'F.’L.ﬂ.[}.ﬂr‘f..................
TN R WY LN T T2 S mm———

18]

(i) Outline the benfits of extracting water from the aguifers located at A and € in Fig, 1.1.
B Bamd bk S gt 0 LU A O S
A B0 i S DL L S X S g LR
TR U % R L YR T3 LEVR TR R A SR AT R E S

Cambridge International AS Level Environmental Management 8291

!

,mmih.___.mtﬂm:}n_...:'m.l,__...._1mq-as.m,.hlﬁ;-...maqﬂi ...................................... 2]



Paper 2: Hydrosphere and Biosphere
Example candidate response — low, continued

(b) Fig. 1.2 is adapted from a water cycle report for the Great Artesian Basin in Australia. It shows
losses, gains, stores and flows of water in the area.

precipitation

?x"
?
/

fram
irrigated surfaca
larsd water

7 -
< 2 N
ground
surface ;'fe
gxiraction
i from
groundwater
loss 548700 || oM
10 river

|losses due to evapotranspiration
other losses from groundwater

in million litres
-
iriflewe outflow
gain 107 400 loss 87 000
Fig.1.2

() With refarence o Fig. 1.2, explain what is meant by the term aquifer recharnge.
...*:-E.fﬂ,!d-.&l-f.l.t....‘[.E.i.'l.‘?-ﬂ,.'t.%.'i.....:-..:i....hhh#{.?‘...,....'l'ﬁ.s..-..mn?,a-ﬁm:....."E'.r.tjfi'l....i't‘.'-.'!.........-....
S RO S ECRE . davdL. ke el grsahd . and............
..!'_’.'E-.F.-l:ili]/.ﬁ’f IO AGANELE e 5608 I B WAL K2 e
U TV LN RTNTE TN OO
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Paper 2: Hydrosphere and biosphere

Example candidate response — low, continued
(i) With reference to the information in Fig. 1.2, describe how natural processes and human

activity are causing an overall loss of 215300 millicn litres from the groundwater store. In
your answer refer to losses, extraction and natural recharge.

ot snnmoele. Keosg. Qhkah L bl . davag fog.. de. ...
Arod woade S5t and ool CntATRaAE. Dod. AqREELD e
SEANLARKN00.L. . LR L UL Daa A Y

ALY TG MUY 0 AT TG LR W VYD W LN (Y RN S
BECTEON U ST O VS (TR0 0V R T R O TR, S
VRSV T TR N2 T . A WU AT L RV B WL R R R ER—

e R AN e

BB R R RRRRR LR O I 0 e EEEEEEEEEEEEREL O
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Paper 2: Hydrosphere and Biosphere
Examiner comment — low
1(a) (i) This answer gives correct identification of the three types of aquifer for the two marks.
Mark awarded = 2 out of 2
(ii) In this answer there is reference to the relative positions of the perched aquifer being above the
main water table and the unconfined aquifer below the water table. However, under the water table
does not specifically distinguish a confined aquifer and no further detail is given. The remainder of
the answer relates to part (iii) of the question about the use of the water from aquifers, rather than
a description of the characteristic features of the aquifer and makes no reference to the layers of
permeable and impermeable rock. The candidate was awarded 2 marks for a limited description

Mark awarded = 2 out of 6

(ifi) Although the candidate does not specify which of aquifer A or C is being referred to, the reference
to the quality is applicable as a benefit to both types of aquifers. 1 mark was awarded.

Mark awarded = 1 out of 2

1(b) (i) Most of this answer refers to the loss of water rather than a gain of water in aquifer recharge. The
candidate has made a vague reference to flows back in but there is no explanation of the source of
this water to replenish the aquifer.

Mark awarded = 0 out of 2

(ii) This response achieved three marks, as they show limited use of the data and information in Fig.

1.2. The candidate mentions losses from the aquifer due to human activity as a result of irrigation;
natural losses due to evaporation and a gain from precipitation to recharge the aquifer. However,
there is no detail in the answer and no use of data from Fig. 1.2. The answer shows limited
understanding of the overall loss and depletion of the aquifer.

Mark awarded = 3 out of 8

Total mark awarded = 8 out of 20

Cambridge International AS Level Environmental Management 8291 19



Paper 2: Hydrosphere and biosphere

20

Question 2

Mark scheme

2

(@ (i)

(i)

(iii)

(b) (i)

(ii)

e.g. land iguana ——>snake ————>hawk
Award two marks for three correct stages. Award one mark for two correct stages. [2]

Habitat: the place/area where the organism lives/an example of organism and habitat
location from Fig. 2.1/Fig. 2.2;

Niche: the role of the organism in the ecosystem; an example of the role in the ecosystem;
reference to Fig. 2.1 to illustrate the concept of a niche; or an example of organisms with the
same habitat but occupying different niches, e.g. Galapagos penguin, marine iguana, flightless
cormorant from Fig. 2.2. [4]

The importance of both land and marine environments should be emphasised; e.g. organisms
feeding at sea/living/breeding on land; an example of this relationship from Fig. 2.1/Fig. 2.2;
the impact of human activity upon the coastal environment; pollution from the land affecting

the marine ecosystem, e.g. sewage; marine pollution, e.g. oil spill affecting the coastal shores.

Award one mark for each of two points and one mark for each elaboration or example used.  [4]

Collecting specimens/litter/ fishing without a permit/introduction of foreign organisms/feeding
the organisms/disturbing the behaviour of species.

Award one mark for one suitable way and a further one mark for a developed point. [2]

Zoning pattern;

core area on the outside; vulnerable species found in the outer area; no visitors in the most
vulnerable areas; largest area;

buffer zone: transition between the core and developed zone; allows ecotourism; education;
research; community activity; allows activity which is not destructive, e.g. grazing;
developed zone at the centre; roads/human settlements/towns/port; human activity away
from vulnerable areas; a relatively small area of the island; restricts development;

Charles Darwin research centre; monitoring of species.

A balanced answer should contain reference to all zones and use information from
Fig. 2.3.

Please use level descriptors 1

(8]
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Paper 2: Hydrosphere and Biosphere
Example candidate response — high

2 (a) Fig. 2.1 shows a food web for some of the organisms living on part of the Galapagoes lslands.
Fig. 2.2 shows the locations of soma native spacies on the islands,
S8 land
coastal land
waker plants
organtsms /
rmarine i
Lguﬂna igua l
Isla Isabela
M Pacific Ocean
-I- Isla Santiago
’li‘ [ TS = qu-lﬂfh;'r
Galapagos 980K Eﬂl.v-au:'ﬂ:ly5
Islands

Key
Galapagos lsland native spacies
i, marine iguana

0 Galapagos panguin
0, 20 - * flightless cormarant

& glant tortoise

FE

- hp bR
-

Igla Santa Cruz

Fig. 2.2
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Paper 2: Hydrosphere and biosphere

Example candidate response — high, continued

(i)

With reference to Fig. 2.1, complate the four-stage food chain.

and pants | I_mn{tjg}m7 Lshake [T | ek |

(i)

(W)

(b))

22

Ei

With reference to Fig. 2.1 and Fig. 2.2, explain how the terms hatdlal and riche can be
applied io the location of specles in the Galapagos Islands.

pabitat . L. OLOUECCLL AS LR, O SPRCIES, L.
m..m..__.m@%fa}.mm At e oo ee e1e
mmEr—T.Eu. rLLrLM"«..,. 1. 'thL_rﬁ:szw/ttﬂ‘rﬂm

- i.'m‘i, Yo, umnt«s m-.;lih.mﬁ---m.-._ismm ______ _
__.Q!,'i-.%wmi.r.)ﬂ...hm...m etk ena i ronna L L.

:.-1
CIRETTET I_-:}
[4]
A marine reserve has been established with a B4 km radius around the islands, With
rafarence to Fig. 2.1 and Fig. 2.2, explain the nead to consarve the Galapagos |skands’
habitats and protect their coastal watars.
o & A [ (X QI'.LH.J.I‘;C} e SPELAES LD .
Ce IRV = O T o e o 8 G ies
MO0 Rt 50,200 ﬂtlL'n. mmm L%mﬁ
AT Dhnmnw o 1. .

é;’ﬂm S LA A0, owe.. ﬂm iy Jfl 2:2
Feeir Do iods e 1o el Pl

E AR sUAITMEEERTRS R L0C s oo, mjmwﬂ
.c:\ap.um.m....jmr...r.mnm...mu WO S

Suggest one way in which tourism can pese a threat to the species in the Galapagos
Islands.

B ..1.5m... %M&LQK mm
e o rmmn
MUNTS Lsrm;maw M} andd... LA.FL
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Paper 2: Hydrosphere and Biosphere

Example candidate response — high, continued

() Fig. 2.3 shows the Galapagos Island of Santa Cruz. Describe how the strategy shawn in
Fig. 2.3 can protect the island's most vulnerable spacies.

B core area
[ ] bufier zone
dewalup&d ZOMe
=== roads

» saltlemeants

" 'ELWLE A5 o lmﬁ ..... LADNGA e L

CDH:_ Sum.---mmw Aotk LD R X E} m
SAEEL O Mnﬁ.ﬂ C)mm-., TR \C}H:ﬂ& SSPRCIES
THI-'I' YD CSOUOM......

e s AU fmmmm o trmsnu:h
A Mtx

@; {:umwmg _____ Ddr €. A % f)
5

éwm i Cove. e o .5 Lum HRRETOLM. 10, Y nbock
Toobhas lt::'rﬁlﬂfl’i ﬂmum!...ﬁ:-ﬁtnwi

oy b
. o ﬁ
- m 'E?memm ﬁmmm ,cﬁ ummm m

..‘t. Soorbcon . Moun ind o
ﬁ;\fﬁct LS. L8010 k:ﬂ ___________

S0 Aenred Dpedl. Thott. fspcum w;‘ﬂu..ts::! I.e:ae, ..........

[Total: 20]
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Paper 2: Hydrosphere and biosphere

24

Examiner comment — high
2(a) (i) A correct food chain has been stated using information from in Fig 2.1.
Mark awarded = 2 out of 2

(ii) The candidate has correctly stated the habitat, where the organism lives, and the niche as the role
of the organism. There is further detail relating to the environment but no example to illustrate the
concept that species must occupy different niche to prevent competition for resources, although
different species can share the same habitat.

Mark awarded = 3 out of 4

(iii) The candidate has given a good explanation, illustrated by use of an example of the marine iguana
depending upon coastal water organisms to emphasise the interdependence of organisms in the
food web.

Mark awarded = 3 out of 4

2(b) (i) The candidate has referred to two examples of different types of pollution from transport and litter
instead of referring to one type of pollution and the threat to the species. There is no indication of
the actual threat or the effect upon the species.

Mark awarded = 1 out of 2

2(b) (ii) This candidate meets the criteria for the middle of the top level and 7 marks were awarded. The
answer has balance, refers to all three zones and demonstrates some effective use of data from
Fig 2.3. The candidate shows a very good understanding of the question referring to the core as
the largest area, the buffer as a transition zone and developed area as the smallest zone. There is
use of the scale to consider the area of the developed zone and the distance across the buffer
zone. The significance of the role of the research station in conservation and protecting the species
station has been identified. However, there was no consideration of the positions of the core zones
on the outside with access to the coastal waters.

Mark awarded = 7 out of 8

Total mark awarded = 16 out of 20
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Example candidate response — middle

2 {a) Fig. 2.1 shows a food web for some of the organisms living on part of the Galapagos Islands.

Paper 2: Hydrosphere and Biosphere

Fig. 2.2 shows the locations of some native species on the islands.

Isla lsabala

lamd
land
/ plﬂmﬂ' \
land ; harbivorous harbivorous
iguana fortoise e insacls finchas
lava ,:' \‘
llzard -
p ﬂhﬂf 3
insacts arachnids
insectivorous
birds cenlipade
snake mockingbir /
\ —

Ga!-ﬂpagﬂa

Pacific Ooean

060 km Ecuador
Islands

Gaﬁapagua Island native spacias

4. marine iguana

0 Galapagos penguin

f flightless cormorant

LA giant tortoise

Fig.2.2
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Paper 2: Hydrosphere and biosphere

26

Example candidate response — middle, continued

(i) With referance to Fig. 2.1, complate tha four-stage food chain,

land plants ——=

A Irad /

Lk i rd,

/!
L

v,

v

2]

(iiy With reference to Fig. 2.1 and Fig. 2.2, explain how the terms habitat and niche can ba

appled 1o the location of specias in the Galapagos Islands.

habitat ...5... 104, qendddd. ma s wikin. Lextean. ehcand. . ...
ORLE FALEON Ok na 0 AR LKA R
plche ..05. A SR LEREA L JUALE. ALY N it L AL, BN B
.__tm-rnﬂm_..._q:‘_@.uim..um..._.1+eehmll_m.1q.....~.t.md....mmam...xgm:-}.-......m’.f
SN OB AU NEY AT BT M TR T RS . 07 T —
A N SRR o e L e b g .

BRI ittt s b e bR SRS R b

fiiiy A marine reserve has been established with a 64 km radius around the islards. With
referance to Fig. 2.1 and Fig. 2.2, explain the nead t© consarve the Galapagos lslands’
habitats and protect their coastal waters.

et N X AN g L S S AL R S ke

X R a N L AR RELAMEE. A !mm.u...;l.f:.r.m.-.m.kr...am.}...........
TR L O i TIPS AT ML YU LT LSS R P Y= S

A AR 0L Abtiegh. ] DR L gl e e
JH'I-M.--J.E.-II.{-I'L[!.M'J}...E.I-’.l..'».n.lu..ﬂ:‘-alﬂ..-.m.m.i.LH-..-..Ma}-.ﬂli-kﬂ:'uz.-.m}.r:...I’L..h.:ll,--...-...-...
R TR T 1 KRR S

B

(b) (I} Suggest one way in which tourism can pose a threat to the spacias in the Galapagos
Islands.
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Paper 2: Hydrosphere and Biosphere

Example candidate response — middle, continued

{il} Fig. 2.3 shows the Galapagos Island of Santa Cruz. Describe how the strategy shown in
Fig. 2.3 can protect the island’s most vulnerable species.

-

B core arsa
buffer zone
|:| developed zone
=== roads

& safttlements

Fig. 2.3
B LSS s 7V ORN 1 (OO 00 € R RV L CUOOOE. o ST B0 1 F) LSO Y1 |
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Paper 2: Hydrosphere and biosphere

28

Examiner comment — middle
2(a) (i). Two marks awarded for correctly linking the organisms in the food chain using Fig. 2.1.
Mark awarded = 2out of 2
(ii) The candidate has given a vague explanation and has referred to aspects of the biotic and abiotic
environment, a specific place where an animal lives, and has used an example. However, the
difference between habitat and niche is unclear.

Mark awarded = 2 out of 4

(ifi) This candidate has made a vague reference to the species but there is no explanation as to why
the species might die off, no threat to the species or damage to the environment.

Mark awarded = 0 out of 4

2(b) (i) The candidate has suggested litter pollution as a threat and as explained how this can directly
affect the species.

Mark awarded = 2 out of 2

2(b) (ii) This answer meets the criteria for the top of the middle level, five marks were awarded. There is
reference to all zones and most are developed in some way with some detail relating to size of
area and position and the degree of interference from human activity. The information is organised
and shows an adequate understanding.

Mark awarded = 5 out of 8

Total mark awarded = 11 out of 20
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Example candidate response — low

Paper 2: Hydrosphere and Biosphere

2 (&) Fig. 2.1 shows a food web for some of the organisms living on part of the Galapagos lslands.
Flg. 2.2 shows the locations of some native species on the islands.

5B land

bircls
snake mockingbird[4————————— ~

land
/ plants \
_Eanu tortolse . herbivorous hEr_t:ivm-wa
quana Insacts finches
M
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Isla Izabeala

Fig. 2.2
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Equator
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Paper 2: Hydrosphere and biosphere
Example candidate response — low, continued

(i} With reference 1o Fig. 2.1, complete the four-stage food chain.

landl plants  ——

D Sp(endd] :
[ omi Secoder... Feritety... )

(i) With reference to Fig. 2.1 and Fig. 2.2, axplain how the terms habifal and niche can ba
applied 1o the location of species in the Galapagos Islands,

hatitat . The... Aol it ot il S0 Pty AR
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. Arfani b St P, Tt
ﬁ# Lt "l‘e"""r'.l.' e B ,‘Sﬁmﬁ;
Celocdch 54 zbl.... jb . ﬂ"‘rh ﬁ{;ﬁpﬂ? nflo.
n‘""ﬂrl S, gl rrn-‘lﬁf:ﬂixﬁm* *‘;'mw& Leam. e Hp.. ;""‘L
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o
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(i) A marine reserve has been established with a 84 km radius around the islands. With
reference to Fig. 2.1 and Fig, 2.2, explain the need 1o consaerve the Galapages |slands'

habitats and protect their cogstal waters.

?}p?ﬂ%ﬂ ....... i.i,fmdﬁerf-ﬁ:raenh.r pﬁh&.ﬁn.ﬁ?ﬁ'ﬁﬁly
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]

(b} (i) Swggest one way in which toursm can pose a threat to the species in the Galapagos
Islands.
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Paper 2: Hydrosphere and Biosphere
Example candidate response — low, continued

{ii} Fig. 2.3 shows tha Galapagos Island of Santa Cruz, Describe how the strategy shown in
Fig. 2.3 can protect the island's most vulnerable specias.

Key
B core area
[ butter zone
[ ] developed zone
= [0ads

o saftlements

Fig. 2.3
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[Tatal: 20]
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Paper 2: Hydrosphere and biosphere
Examiner comment — low
2(a) (i). Although the candidate has used terms relating to each trophic level, this does not give an example
of a food chain to show the feeding relationships between organisms involved at each trophic level
and there is no use of Fig 2.1, which begins with land plants.

Mark awarded = 0 out of 2

(if) The candidate has made no reference to organisms/species living in the different locations and
there is there is no clear link to niche.

Mark awarded = 0 out of 4
(iii) The candidate has suggested that extinction of species could result from ships in the coastal

waters. This is a limited explanation as there is no example and specific indication of the effect of
marine pollution on the coastal waters, organisms or the food web.

Mark awarded = 1 out of 4

2(b) (i) Two marks were awarded for an example of human activity with a direct effect upon the species.

Mark awarded = 2 out of 2

2(b) (ii) This answer meets the criteria for the middle level and 4 marks were awarded. The candidate has
shown an adequate understanding of the question and has made some use of the information in
Fig. 2.3. There are references to all zones and aspects of the strategy are described with the core
as the largest area, with more of island available to the species and less human
interference/interaction. The buffer and developed areas are described as smaller areas area
located in the centre of the island.

Mark awarded = 4 out of 8

Total mark awarded =7 out of 20
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Paper 2: Hydrosphere and Biosphere

Section B

Question 3

3 (a) Fig. 3.1 shows the number of threataned iree species in three calegones for different regions.

Africa

P

ﬁsia / it !‘!:!:1-:-!:1:-

Europe

Morth and Central America

Oloaania

LI
L
i
- owm

South America

1
L L L] ¥ ] L L T

o 14 20 a0 40 R0 &0 70 80
numbear of frea spacies

vilnarable tree species
| andangerad tree species

ﬁ crilically endangered ree spacies
Fig. 3.1
Briafly describa the regional differences in the data shown in Fig. 3.1, [10]
ib) Using an exampla of a bioma you have studied, describa the threat 1o baoth the extant and
ecological quality of its forest ecosystems. Evaluale the measuras that can be used to suslain
theia Biodivarsily of these fores] acosyslans. [30]

[Total: 40]
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Paper 2: Hydrosphere and biosphere

34

Mark scheme

3

(a)

(b)

A description of the regional differences in the data shown in Fig. 3.1 should include reference to
the overall number of threatened species and the relative contributions from each of the three
categories for most regions. Regions should be compared and contrasted, for example: South
America has the most overall threatened tree species with more than 70% and the largest
percentages of both vulnerable and endangered species. Europe has the lowest overall percentage
of threatened species with less than 2% but only in one category (vulnerable). Asia has the largest
percentage of critically endangered species, approximately 15%. Approximately half of all
threatened species are in the endangered and critically endangered categories in both Asia and
North/Central America.

A balanced answer is achieved by reference to most regions, all threatened categories and
supported with data from Fig. 3.1.

Please use level descriptors 1

[10]

The question requirements are:

e to describe the threats to the ecological quality and extent of forests

e to describe the measures that can be used to manage forest ecosystems
e o evaluate the measures

e to select and use examples of forest ecosystems from one biome

Indicative content:

Threats to the extent of the forest result from the destruction of large areas of forest for agriculture,
cattle ranching, mining, urban development, infrastructure development and the demand for fuel-
wood and timber. Ecological quality of forests is threatened by afforestation, the use of
monoculture, planting non-native exotic species and the fragmentation of forest areas. Climate
change will impact both upon the extent and ecological quality of forests. Measures include, for
example, the establishment of protected areas, forest reserves and conservation. Sustainable
practices include for example: forest regeneration, reforestation, sustainable wood extraction,
selective logging, agroforestry, terracing, soil conservation, plantations, ecotourism, sustainable
agriculture, practical small-scale initiatives, and the use of alternative non-wood products.

Please use level descriptors 2

[30]
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Paper 2: Hydrosphere and Biosphere

Example candidate response — high
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Paper 2: Hydrosphere and biosphere

Example candidate response — high, continued
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Paper 2: Hydrosphere and Biosphere

Example candidate response — high, continued
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Paper 2: Hydrosphere and biosphere

38

Example candidate response — high, continued
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Examiner comment — high

3(a) In this answer the candidate has supported a detailed description of the regional differences with
numerical data from Fig 3.1 and refers to most regions and all categories, taking into account the
relative proportions in the three categories. The answer shows a good understanding of the question
and shows good use of data and information provided.

Mark awarded = 8 out of 10

3(b) This candidate has selected the deciduous forest biome as a biome and has given a good and detailed
description of threats from increased agricultural development and unsustainable agricultural practices
leading to a decline in soil fertility and habitat destruction. Measures such as agroforestry, multiple
cropping, selective cutting and the establishment of national parks/wildlife areas are developed although
there are no examples. The candidate refers to both extent and ecological quality of the areas. The
essay is balanced between the threats to the forest ecosystems and measures which can be employed
supported by effective evaluation and good use of relevant vocabulary.

Mark awarded = 27 out of 30

Total mark awarded = 35 out of 40
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Paper 2: Hydrosphere and Biosphere

Example candidate response — middle
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Paper 2: Hydrosphere and biosphere

40

Example candidate response — middle, continued
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Paper 2: Hydrosphere and Biosphere

Example candidate response — middle, continued
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Examiner comment — middle

3(a) In this answer the candidate has considered three regions in detail in order to provide a detailed
description of the regional differences. All three categories are mentioned and there is some idea of
differences in the individual categories and some idea of relative proportions, with the largest section of
vulnerable in South America compared to the endangered and critically endangered categories and to
Europe having only vulnerable species. The candidate has made good use of the information but the

description is not supported with numerical data from Fig. 3.1.

Mark awarded = 7 out of 10

3(b) The candidate has selected the rainforest biome and has briefly described the destruction of the forest
due to mining and deforestation for land development together with threats to habitats and biodiversity.
There is reference to the work of conservation groups, legislation, creating awareness through
education ecotourism and the involvement of the local community on conservation as measures and
some understanding of the content required. The candidate was awarded a Level 3, as there is some
imbalance of the content with more detail on the measures than threats and there is limited evaluation.

Mark awarded = 15 out of 30

Total mark awarded = 22 out of 40
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Example candidate response — low
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Example candidate response — low, continued
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Examiner comment — low

3(a) In this answer the candidate refers to regions and categories and therefore shows some use of the
information provided but there is no data from Fig 3.1.to support the discussion. The candidate
considers regions as two broad groups the first including Africa, Asia and South America with more
threatened species in all categories and fewer restrictions on deforestation compared to the other
regions with higher economic development and with lower numbers of threatened species in the
endangered and vulnerable categories. However, there is no contrast in the relative proportions in each
category for different regions. The answer demonstrates an adequate understanding of the question.

Mark awarded = 5 out of 10

3(b) The candidate has stated the type of biome as tropical rainforest with a brief description of the
distribution. Some threats from deforestation and pollution are outlined and measures to reduce
deforestation and carry out afforestation are mentioned but there is no detail, the answer contains
limited understanding of the content required and only contains a simple evaluative statement. The
essay is poorly balanced between threats and measures with limited evaluation.

Mark awarded = 12 out of 20

Total mark awarded = 17 out of 40
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Paper 2: Hydrosphere and biosphere

Question 4

4 (a) Fig. 4.1 shows a lake which i enniched with nutrients in A and has subsequently suffered

from the affects of autrophicaticn n B.

input of
algal mal niLirient

plant and
animal lifa™

dead pranm___ e
and animals =<3

T, DIGANG
sedimeanl

Fig. 4.1

With reference to Fig. 4.1, descnbe the process of eutrophicaton and its effects.

o]

(b} Describe the sources of nutrient ennchment of rivers and lakes, For a rver with which you are

familiar, evaluaie the measuras that have been used to prevent or reduce pollution,
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Paper 2: Hydrosphere and Biosphere

Mark scheme

4 (a) An answer should sequence the process of eutrophication and refer to the indicators
shown in Fig. 4.1 A, for example: the enrichment of the water due to an enhanced input of
nutrient and the increased growth of algae to form an algae bloom/mat. As a result of light
being blocked from the plants in the water, they are unable to photosynthesise and die.
This leads to decomposition of the dead plants and algae, and a build-up of organic
sediment as shown in Fig. 4.1 B. An increase in the population of decomposers depletes
the oxygen supply in the water leading to the death of fish and other aquatic organisms,
including invertebrates. The effect upon the community of organisms and biodiversity of
the ecosystem should be considered.

A balanced answer requires both process and effects and reference to Fig. 4.1.

Please use level descriptors 1

[10]

(b) The question requirements are:
e to describe sources of nutrient enrichment
e o suggest measures to prevent and to reduce river/lake pollution
e to evaluate the management strategies
e to select and use an example of a river

Indicative content:

Sources include, for example, fertilisers from agricultural run-off, detergents from domestic
waste, sewage, animal waste from farms. Measures include for example local and
regional policies, waste management, sewage treatment works, agricultural policies
including controlling the use and timing of fertiliser treatments and public awareness of
pollution. Both sources and measures should be linked to the specific example of a river.

Please use level descriptors 2

[30]
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Example candidate response — high
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Paper 2: Hydrosphere and Biosphere

Example candidate response — high, continued
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Example candidate response — high, continued
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Examiner comment — high

4(a) The candidate has provided an answer with a logical sequence which shows a very good understanding
of the question and very good balance between the process of eutrophication and the effects. The
candidate was awarded 10 marks. There is very good use of the information in Fig. 4.1 with reference to
the input of nutrients and the growth of algae. The candidate has mentioned the effect upon the process
of photosynthesis by aquatic plants and has described decomposition by the bacteria and the depletion
of oxygen in the water.

Mark awarded = 10 out of 10

4(b) The candidate has described in detail the sources of nutrient enrichment including nutrients from
decomposition, enhanced enrichment as a result of human activity from the input fertilisers from
agriculture, organic pollution from animal waste and waste water from factories. The candidate has
given a variety of pertinent measures specifically linked to the example of the river and the specific

problem sources. This answer fulfils all the requirements of the question for level one with a balance of
detail on sources and a range of measures considered together with some evaluation of the measures.

Mark awarded = 25 out of 30

Total mark awarded = 35 out of 40
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50

Example candidate response — middle
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Paper 2: Hydrosphere and Biosphere

Example candidate response — middle, continued
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Paper 2: Hydrosphere and biosphere
Examiner comment — middle

4(a) The candidate has accessed the top level in part (a) of the question. The reason for this is that they
have provided an answer with good balance and that the answer covers both the process of
eutrophication and the effects. There is good use of the information in Fig 4.1 with reference to the
nutrient input and the forming of the algal mat. They have mentioned the effect of the algal in using up
nutrients and blocking light from the aquatic plants below and this is clearly linked to the death of plants
and increase in the bacteria in the water, with the effect being the depletion of oxygen in the water.

Mark awarded = 9 out of 10

4(b) The candidate has described some sources of nutrient enrichment, e.g. run-off from sewage, factory
waste via effluent pipes and fertilisers but has not mentioned agriculture and domestic sources. There
are some specific measures linked to the example of the river but there is no detail and no evaluation of
measures. The candidate has shown some understanding of the content required and fulfilled some
requirements of the question.

Mark awarded = 15 out of 30

Total mark awarded = 24 out of 40
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Example candidate response — low
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54

Example candidate response — low, continued
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Examiner comment — low

4(a) The candidate has given a limited description of the process and effects of eutrophication. There is
some reference to the information in Fig. 4.1, the input of nutrients into the lake and the organic
sediment and the candidate has considered the lethal effect of eutrophication on the aquatic plants and
animals. However the answer contains errors, shows limited understanding of the process and effects of
eutrophication and makes limited use of the information.

Mark awarded = 3 out of 10

4(b) The candidate has given a description of sources of and mentioned fertilisers, run-off from farmland and
run-off from urban and industrial areas as well as natural sources of nutrients from the decay of dead
organic material. However, the essay is very poorly balanced with only measures described and is
lacking in evaluation. There is no example of a river and only to the country of Mexico. This essay
contains limited understanding of the content required, fulfils limited requirements of the question and
makes limited use of relevant vocabulary.

Mark awarded = 10 out of 30

Total mark awarded = 13 out of 40
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Question 5

5 (a) Fig.5.1 shows the net primary productivity (NPP) of ecosystems and agricultural land.

agnculiural land

coniferous forast

temperate forest

tropical forast

wellands

"

2000 4000 BO00 000 10000
MPP /kcal par m? per year

Ty

Fig. 5.1
With reference to the data in Fig. 5.1, outline three factors thal affect the variations in primeany
productivity of ecosystems and agricultural land. [10]
(B) Fig. 5.2 shows the hectares of productive land and sea needed to resource the festyle of one
[rarEar.
productive kand
country and sea/ha
Linited Stales of Amenca 9.6
Brazil 241
China 1.6
Iiedia 0.8

Fig. 5.2
Using examples of countries at different levels of economic development, assess the extent to
which the sustainable use of resources can help to resobve issues arising from the increasing
demands of populations. [30]

[Tatal: 40]
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56

Mark scheme

5

(a)

(b)

An answer should outline factors affecting net primary productivity of ecosystems including
temperature, variation in light intensity, the availability of water due to precipitation and minerals
from soil. The type and density of the vegetation may also be considered. Agricultural systems are
included and may be compared to natural systems. There may be reference to variation in the
productivity of agricultural systems as a result of human impact upon the land or increased primary
productivity through the use of fertilisers and irrigation. There may be reference to the distribution
of the major biomes.

A balanced answer will outline three factors and use data from Fig.5.1.

Please use level descriptors 1

[10]

The question requirements are:

e to express an understanding of the issues relating to the resource demands of a population

e fo describe measures which allow the sustainable use of resources

e to evaluate the measures in terms of sustainability

e to select and use examples from MEDCs and LEDCs (countries at different levels of economic
development)

Indicative content:

Examples of countries at different levels of economic development are provided to compare the
USA with Brazil, India and China. Answers need to demonstrate an understanding of how lifestyle,
economic development and population growth can increase the demand for resources to an
unsustainable level. The main focus of the essay should be on the methods which allow a more
sustainable / more efficient use of resources and the careful management of resources to meet
these growing demands; in order to reduce the environmental impact of the population, and keep
the ecological footprint low. Achieving sustainability of resources (the supply of food and other raw
materials and energy) through for example: agricultural improvements, genetic engineering, high-
yielding crops, organic farming, H.E.P., other renewable resources, reducing waste, reusing and
recycling. An assessment of how far countries can reduce the environmental impact of the
population should be discussed.

Please use level descriptors 2

[30]
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Example candidate response — high
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Example candidate response — high, continued

i andh tropy (o Ceeogky  Yaup by Migrask 4
proourky o Surliank ol woln n’aﬁ*rw.__
Ser 18 a F‘P{H-H'Q (n_ N Hhe ﬂfﬂdzj¥%f *

ot A cotbored  lewd o8 all tho  Eprortr

ook Yowdg  neod so)  Fon o plimoany :
pradoCoens ¥ TPove Lo nokrgky fo onow,

18 E.n“-||iir bov® Coch  ww presed Tt g

uﬁhihnﬂ Fhe  NPD would loe .HWMnmr.

QQDD' an oot woboed & ood by Col  Corog

h) Uﬁ"mﬂwwﬂ resourtes  ore by o M4y

source s ol #nﬂﬂa LR = ’méaif.; @.\nhfﬂ.

Enpp Moeh el .Y The  Unked  Skopee Yok
ﬁﬁ,m o o  tapen GOP  bhan for

fﬁL \ndya  for plowal o oeds Ecﬁéma; Q‘E;_

[ YMOre  regqur o r:u:wdm | |

o th‘i nepd mp wﬁwj -’?f‘ Pgﬂuﬂfwf

\Em:-! wd sea  Con koew dogtyfp, This
@h consumphon ok wobea |, Lond o

@ oug ___ﬁ}gﬁ;;& the  ovmunt  of

Tﬂegup{*py af I Il'hg oL, {:'[“}Sh“du&'}r

o suphes  Nawp  deepped ol leees  legy
wiokop  avmlobip - Alobolly Se W ob2p |
wil uthmoboy Do Mhoedled by wihe
Chop W mest tMoney  med Ghigops I

courbrieg ok Lowier \Duuu o @ Conpmmy

_| Gouplopmone haye  logg  money |y Wy

1 PAore  resturceg Fhow  Coupbries Lk by

58 Cambridge International AS Level Environmental Management 8291



Paper 2: Hydrosphere and Biosphere

Example candidate response — high, continued
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Example candidate response — high, continued
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Example candidate response — high, continued
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Example candidate response — high, continued

P‘\ cuckopnud® 050 ok rdsauecer  oFlopy
Moy roseupcor  Foe Hhap f‘fﬁ A L Conen ¢
pngdhhm bor  Congydorin b o

' T‘F’UBJ'WJ"'I':‘J’" ored Pﬁerﬁr\nﬂﬁF o
. Fﬂﬁ reaalabe  Igpgop  liip

Wfﬂ_‘f'*.“ Conguniphion | o duﬁ{:wuﬁ ko
roselup ot 1g(9es ol khup ey
Qithcotk bo cbbom  such  rogaypcay o
CCopnkriep ok 1oggee Vevorp ok 2Conpmp
ALEEATM AT S SR A haye oy Pty
0 ‘Uuu Pocrusgop thyp Long vanp
ss Vo Mase  cilizens tebodenmocpeen

N Chwbres  oF hﬂhw PCoatray e APVP op i,
Edotohien  oF  utine Ioge  reraupesp  ceuld
Potp  gatap tho gt Eor Py Porton
nooon MEDC be gfe feggphur  Somp
St may ek bighen opd  (nwer My
dpnendt  oF - ayadod acourcrr hooon
INCPPogin 0y OBl ebion  wha tachag 2y (Pmo,

Betsia w / ” f.'— F(. LS

“

62 Cambridge International AS Level Environmental Management 8291



Paper 2: Hydrosphere and Biosphere

Examiner comment — high

5(a) Three factors affect net primary productivity — sunlight, water availability and nutrients are outlined. The
candidate has used data and information from Fig. 5.1 effectively, with clear reference to different
ecosystems having different amounts of water from precipitation and sunlight and hence different rates
of primary productivity supported with comparative data for two ecosystems.

Mark awarded =9 out of 10

5(b) The candidate has effectively described the over consumption of resources of food water and energy
and the use of non-renewable energy and damage to the environment. The candidate suggests that this
unsustainable overconsumption of resources, with negative environmental impact, can be tacked by
recycling and reusing resources thus reducing demand upon resources and subsequently reducing the
negative impact upon the environment. This is compared to economically developing countries where
rapidly increasing populations rather than wasteful overconsumption requires the sustainable use of
resources. Measures such as drip irrigation and alternative sources of energy are suggested. The essay
has balance, includes examples and contains evaluative statements. The candidate has shown good
understanding of the content and the essay fulfils all the requirements of the question.

Mark awarded = 25 out of 30

Total mark awarded = 34 out of 40
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Example candidate response — middle
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Example candidate response — middle, continued

P

|

A

g

(s

ng Le COngailda

ﬁT—PD(% ot G aalxt; rfﬁca
'ﬁf‘

AJ “P P ond he avbernos_

§

- @)
2 colam ical( aﬁwfd CODNITES T
P " FEE;' g’CaJanr_;x

¢ H ﬂ:ﬁfﬂtﬂ Pe ars

S

m {'““'Er:bfﬁi Qo v
H":ﬁﬂu M %n our  life Style]

“}C{h?"‘»ﬂld# 4"‘5 U||Id ‘H"u‘““j‘i J'a" L

clien do { e s qocoy ﬂa 7
aount (T Souces cfua
U3 Uuzf Waste. Hﬂwfbﬂr 3054

1 a\\._!;:p_ v@::fhilm TAlan<-5"2 £EU£3
TS g s ( ‘;j\ A7)
L .r,f
s} f d—p‘? ﬂj\{TPa ﬁgt‘ I“F*lel

Wa ;:,m{,k Ut 1
L'LEF E{{ : ;Z[Lf fmlﬁ

A e *Crwfw

[ i

w'r_?;i Eﬂ;ﬁ' EHE:;
i""'\

ol gt Cfese it nga
laina b‘ue_, U:H_ of (esmvrus Cun
(;.Qahm N\ Poth types o€

E-JDC suclhh as UDA By

~g Fl*!cam: ci ol

rﬂfsc:u r"f:e@ Could cﬁﬂﬁwh/

r‘im

Ve I ?:?”m +'séar:q
U ml«m:mﬂ rt:~ &
?L‘L “opesicans €k 1T Savey /
pt of {"“ﬁ"‘:ﬂ{:’:ufcﬁ.ﬁ

Cambridge International AS Level Environmental Management 8291

65



Paper 2: Hydrosphere and biosphere

66

] -Lfk.-:r E"rf.:' C'E"_. E-Ji-'e._
ﬁm% I MR
ﬂ [EDC 1S

Example candidate response — middle, continued
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Paper 2: Hydrosphere and Biosphere
Examiner comment — middle

5(a) The candidate has outlined three factors affecting primary productivity- temperature, water and nutrients
from soil and these are linked to photosynthesis. The answer shows a good understanding of the
question. The candidate has made good use of the information provided to support their answer with
examples of ecosystems which show differences in these factors, wetlands coniferous forest and
tropical rainforest forest with comparative data for two ecosystems. The candidate was awarded 8
marks for a balanced answer covering three factors.

Mark awarded = 8 out of 10

5(b) The candidate has fulfilled some of the requirements of the question and shown some understanding of
the content required. Some issues and some measures are included but issues are considered more
than measures so there is some imbalance and there is more on the MEDC. The candidate has
explained the waste of resources in MEDCs and has mentioned some environmental problems resulting
from overconsumption but the sustainable use of resources is less well developed. This is compared to
LEDCs where the issue of overpopulation and limited resources is discussed. There is some
consideration of extent in evaluation with sustainable use of resources having greater impact in MEDCs.

Mark awarded = 15 out of 30

Total mark awarded = 23 out of 40
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Example candidate response — low
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Paper 2: Hydrosphere and Biosphere

Example candidate response — low, continued
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Examiner comment — low

5(a) The candidate has given a limited outline of only one factor (water) affecting primary productivity. There
is some further discussion relating to human activity and mention of pollution negatively affecting
primary productivity. There is limited understanding of the question and there is no use of the data or
information in Fig. 5.1 and no examples of ecosystems.

Mark awarded = 3 out of 10

5(b) The candidate has provided a limited response to the question with a basic argument using some
examples and there is some balance between the MEDCs and the LEDCs but with limited detail. The
answer contains a limited understanding of the content required and there is no evaluation.

Mark awarded = 10 out of 30

Total mark awarded = 13 out of 40
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