Higher Environmental Science Question Paper 2 2021 Candidate evidence

MARKS
Total marks — 100 marks
Attempt ALL questions
Questions 8 and 9 each contain a choice
1. A typical Scottish marshland food chain is shown.
ﬁfﬁ- Yol -~ M~ P~
marsh grass grasshopper shrew adder buzzard
(Spartina sp.) (Acridomorpha sp.) (Soricidae sp.) (Vipera berus) (Buteo buteo)
(a) Marsh grass is a green plant that produces biomass.
(i) A green plant that can produce its own biomass can be referred
to as a producer.
State one other term that describes such an organism. 1
Example
& ey (ARl SRS
(i) Suggest the season in which green plants will produce the most
biomass.
Explain your answer. 3
Example 1
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(b) The ecological efficiency in a food chain can be calculated.

(i) Define ecological efficiency.

Example 1
Tiee ameouat of energy Ot
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bebiwveten Oophie levers
Example 2
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(i) 5000 000 kJ m-2 of energy falls on the marshland ecosystem.
8% of this energy is assimilated by marsh grass.

The grasshopper then consumes the marsh grass, assimilating
6% of the available energy.

Calculate how much energy the grasshopper assimilates from
the marsh grass.

Example
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Candi .

(iii) Explain why only a small percentage of energy passes to the
next trophic level.

(c) Areas of Scottish marshland are under threat from human activities.

Rewilding practices, such as the reintroduction of native species,
have been used to initiate or accelerate the recovery of habitats or
ecosystems.

State two other activities used in rewilding.

Example 1
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2. The Earth’s internal heat drives the system of currents circulating in both
the mantle and the core.
(@) (i) State the name given to describe these circulation currents. 1
Example
gy )
(i) Explain how the Earth’s internal heat drives the movement of
material within the mantle. 2
Example 1
Earthg Jeak. Caunmes et
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(b) The circulation patterns are responsible for plate tectonics. The
diagram shows the interaction of tectonic plates at a subduction
zone.
(i) Name the type of plate boundary shown in the diagram. 1
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(ii) Describe the processes occurring at a subduction zone that
result in volcanic activity.
Example 1
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(c) Ores rich in aluminium oxide are found in extractable quantities in
areas associated with subduction zones.

(i) Name an ore that is rich in aluminium oxide. 1
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(i)  Smelting is a process by which metal is obtained from its ore by
heating it beyond the melting point.

Explain one environmental issue associated with the smelting of
aluminium-rich ores.

Example 1
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(d) Villarrica, a volcano located in a glaciated area in Chile, erupted in

2015. The eruption had a major impact on the hydrosphere and other
Earth systems.

Suggest one possible impact of a volcanic eruption on

(i)

the hydrosphere

Example 1
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Example 2
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(i)) natural climate change.

Example 1
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(e) Natural climate change has both long-term and short-term impacts.

Explain a social impact of a prolonged period of hot, dry weather.

Example 1
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A town in India has built a sewage treatment facility to reduce the
volume of untreated sewage being released into waterways.
(a) State the term used to describe the liquid part of the waste material. 1
Example
2 ':._- LA :\.Ill\..i K
(b) At the sewage treatment facility, sewage goes through a series of
processes before being released back into the environment.
The processes are shown in the flow diagram.
substance
‘I
sewage—=| screenin sedimentation biological 1w process|m treated
| El_.'l |_.' oxidation and Y water
aeration
sludge sludge
sludge
treatment
(i)  Using information in the flow diagram, identify
(A) substance X 1
Example
£ +'[- el
(B) process Y. 1
Example
tfrti.::;r-j reectnaent
(il) The preliminary stage involves the screening process.
Describe what happens to the sewage during this process. 1
Example 1
2 .n._,.-'..gir‘-'"- [y PG o
Example 2
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(iii) Describe how the sludge can be treated in order to produce a
named resource.

Example 1
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(c) During periods of heavy rainfall the sewage system occasionally
overflows, leading to high volumes of untreated waste being released
into the river.

The sewage system during heavy rainfall is shown in the diagram.

industrial ~ s€wage
residential treatment

treatment

facility / outflow

(i)  The diagram shows liquid waste material being discharged from
the combined sewer outflow into the river.

State whether this is an example of point or diffuse pollution.

Justify your response.
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Example
Type of pollution
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(i) Untreated waste was discharged into the river during a period of
heavy rainfall.

Environmental scientists measured four factors along the river:
dissolved oxygen concentration, fish population, organic waste, and
bacteria population. The trends are shown in the diagram.

combined
sewer
outflow

high i

dissolved oxygen
concentration

fish population

— == OFZAMNIC Waste

~=======n hacteria population

low -

distance downstream

Using all the information in the diagram, explain the reasons for the
trend in fish population.

Example 1
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4, Marine scientists studying ocean currents in the North Atlantic
released a tracker device from the southern shores of Iceland in
January 2016.
The tracker was discovered on the Isle of Tiree, Scotland in January
2017.
The map shows the path the tracker travelled.
M
b
. ! lceland
. L]
Tirea
tracker route
(@) (i) Name a factor that can influence oceanic circulation. 1
Example
Sutertt—oemdy (e thd e et
(ii) Explain the effect the factor named in (i) has on oceanic
circulation. 2
Example 1
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(b) The table shows the distance the GPS tracker travelled each month.

Month Distance travelled (km)
1 1653
2 1448
3 1428
4 1135
5 883
3] 841
7 879
g 892
9 1097

10 1536
11 1096
12 1727

Calculate the mean distance travelled by the tracker each month.

Candidate evidence

Example

-

leade 1 & — |

e

(c) Ocean gyres often trap and accumulate large volumes of waste. The
Great Pacific Garbage Patch located off the west coast of North
America is the largest of these.

The diagram below shows the approximate location and size of the
Great Pacific Garbage Patch.
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Great Pacific
Garbage Patch AN
5¢ DR UNITED STATES
MEXICO
" Pacific Ocean
Hawaii

garbage concentration
kilograms per square kilometre

SN 77
1 10 100

0-1

(i) Define the term ocean gyre. 1

(i1) Suggest why there is a greater concentration of garbage towards the
centre of the patch. 1

(iii) A study in 2018 investigated plastic waste circulating in the Great
Pacific Garbage Patch. The estimated composition of this waste is
shown in the table.

Type of plastic Size (cm) Nun}ljreerr E:_Iiztemg
Micro-plastics <0-50 678000
Meso-plastics 0-50-5-00 22 000
Macro-plastics 5-01-50-00 690
Mega-plastics =50-00 4

Calculate the percentage of the total waste per km? made up by
plastics less than 5-01 cm in size. 1

Example

7% 000 . 22000

F00 pro = Foobdq log = ‘43’? 19 -,
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(iv) Plastics in the Great Pacific Garbage Patch have been assessed since
the 1970s, and the research shows that the proportion of
micro-plastics is increasing.

Suggest why marine micro-plastics are increasing over time. 1

Example 1
becliuic L pitorLwmulGhion

Example 2
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(v) Explain an impact that plastics accumulating in a marine environment
will have on biodiversity. 2

Example 1
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5. Crop production depends on physical factors, including availability of
arable land, as well as consumer demand and economics.
The table shows global yields of major crops by year.
= Global crop yield by year (million tonnes)
Crop
2010 2012 2014 Mo 2018
Wheat 275 273 292 300 267
Maize 418 75 482 499 477
Soybean 97 0 116 127 137
(a) Using information from the table, draw a line graph to show the crop
yield for maize between 2010 and 2018. 3
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Example 1:
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(b) Suggest a reason for the change in global wheat yield between 2016
and 2018.

(c) Global consumption of animal protein is on the rise.

The graphs show global been production and global animal protein
production per person between 1960 and 2010.
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(i)

80

&0 =
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global beef production
{million tonnes)

20
D L] L L] 1 L
1960 1970 1980 1990 2000 2010
year
20
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- farmed
fish
5 -
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sheep and goats

global animal protein production per person
(kg)

D L] I L] I I
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year

Explain the difference in the trends in beef production shown in
these two trends.

Example 1
Beef (=0 oduch on - UL G ) q
[ A Qe Eirst ‘:I ey A Lo BrE a5
| Clee | fee pP=lenm
[N = RFY o — NS pas f-”,_. 5 2 o 5 (ST B
decreQsing
Example 2
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Between 1960 and 1980, the trends for beef and pork production
per person were similar.

Suggest a reason for the change in the trends of global beef and
pork production per person after 1980.

SQA | www.understandingstandards.org.uk

19 of 36




Higher Environmental Science Question Paper 2 2021 Candidate evidence

Example 1
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(d) Meat production per person is predicted to increase significantly in
developing countries.

Suggest two reasons for this prediction. 2

Example 1

1 nf“-HiL::-ﬂLj pofuianoen
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Example 2
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(e) Meat production accounts for an estimated 15% of anthropogenic
greenhouse gas emissions, including methane and nitrous oxide.

Other than meat production, name an anthropogenic source of
(i) methane 1

Example
Stedma. nAER oL nﬂﬂ{c-rw}ng i ke Pfﬂnfrtblﬁﬁﬂ& o
hydbogin a5 o el seuwce.

(ii) nitrous oxide 1
Example 1
l[]-.;u'i"nﬁ(j 0y deoll Wwe@rolk

Example 2
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6. Alternative sources of energy are being explored to replace fossil fuels.
Hydrogen is one such fuel.
(@) (i) Name one method of producing hydroen for use in fuel cells. 1
(i1) Describe this method of producing hydrogen. 2
Example
Thits 15 LuhErE tlee Ce€lls arg
S e & into o Fyobrogen
fra el Coatf g e
(b) Energy can be generated from hydrogen using a fuel cell, as shown in
the diagram.
electric motor
hydrogen —— - OXYEEN
energy +
product X
(i) Name the substance represented by product X in the diagram. 1
(ii) Describe how a fuel cell generates electricity. 1
Example 1
e g elhes tla s Lreaces
energ4 ;oW th tloe o ot
"'J-»] r‘“ reci it D eang e r
Example 2
A% ~ ul inko M fwey Ll
orygm & NYAGRe 2 eul
W Qleihvit  meTer  hp pind il
ot U iLul ﬁ\?‘iH'IU.' v Tl'DLtUL-f {In{”)‘hj
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(c) Explain why generating electricity from hydrogen may not be
considered environmentally sustainable.

Example 1
t ] CLid oL =7 L e &5
o : ) I " Tabwral gas
A F o o e L L T ol Wy
; f O L - 1 electEroly 3
lce enerqq o PE—=% Chis may
4 - FEA AL
Example 2
gnergy
. by wily o 1ot Q% Mj .ft"fh'.t“?
ex{tnyue [0 magdee N

+ Pyt ogTm
(d) A fuel company is considering installing fuelling stations throughout
the UK for hydrogen-powered vehicles.

Describe two advantages of using hydrogen as a fuel.

Example 1
n :l.']'.'._.-ri--‘-.~__ ":.z 2 “ Y ™ g
e eile ol ._Z»__,i_.n':rl'l:}r
|L T Sy @2 ) i o es 7
- -'"‘-'a.'i.T -'__r_.-"'.-.!- ; EeEnn Wi _I‘ T "
Example 2
e TENewWah e
|E_ n‘i.'i;_i'!. 1 J G }1?1".5 (A'L!f_ '|1I TH L
Yoamid
ne e clomuLj.nr_j thap  eermert futd
UL
Yt posteal il

e pisduce e petiuieh
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SQA | www.understandingstandards.org.uk

22 of 36



Higher Environmental Science Question Paper 2 2021 Candidate evidence

7.

DO NOT
MARKS WRITE IN
THIS
MARGIN

The Loess Plateau in China is one of the most severely eroded areas in the
world.

Loess Plateau

Around 80% of the area has been affected by exposure to strong winds
and heavy precipitation, deforestation, uncontrolled grazing, and
agricultural cultivation on the steep slopes.

The erosion is a constant threat to the livelihoods of rural families and a
major problem for the ecosystem and environment.

(a) Loess is composed of wind-blown silt sediments. Loess deposits in this
area can be as much as 330 metres deep.

Name the type of weathering that leads to the formation of loess
deposits. 1

Example
Chemicol L"’-‘"—t-"'«.ﬂfl‘"‘-“}

(b) In 1986, the Chinese Government introduced a plan to reduce the
impacts of erosion on the Loess Plateau and to improve the ecological
environment. One way of doing this was the trial planting of different
types of trees and shrubs.

(i) From the information above, identify
(A) a policy 1

Example
fedure e wMpalry o  &renn
und  vMpigue ¥ng €(010g:L Q)

ENYuiSnment

(B) a strategy 1
Example

Flant different Gypes o

tree Aol oS
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(i1) Suggest why planting was undertaken rather than allowing
natural succession to proceed.

(c) Caragana korshinskii was found to be one of the most successful plant

species in the trials. It is a native desert shrub with strong drought
resistance. It is also a leguminous species, able to convert
atmospheric nitrogen into a form that can be used by plants.

(i) Nitrogen content of soil is an edaphic factor.
State what is meant by an edaphic factor.

Example 1

e g
Example 2

V3OO fGlmre tho] mukes up o T sl

(i1) Explain why soil nutrients such as nitrogen are important in terms

of reducing erosion.

Example
e  moc cospalt e oson ) bai ¢ T
aulvienty e aaere ey LIIROY F D
o erbdl L Ll el R

Hag  nulnents g rGke G \ ',r:" 3 |
UL s ettt interateld wi wols 5
erthon Yukes  \onGle v oCLll -

(d) Slope can directly affect soil condition and the vegetation it can
support.

Describe a method for measuring slope.

Example

Uing  an :nc{,uif,c;-‘--a_ft-s.*v’.

Sck wp e Egupment ac
flee o of flee Mg e

L TN

LA el A e (e bo b o
e i D = P S U eeesl T
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(e) Researchers assessed the effect of slope on microbial biomass carbon
content of soil at four different sites on the Loess Plateau.

Microbial biomass carbon is a measure of the carbon contained within
soil bacteria and fungi.

The slope had been planted with Caragana korshinskii 35 years ago.
Systematic sampling was used to locate four 100 m x 100 m sites (A,
B, C, and D). At each location, random point sampling was used to
collect soil samples at three depths: 0-10 cm,11-30 cm, and

31-60 cm.

The diagram shows the location of sites A, B, C, and D.

(i) Suggest why the soil samples were collected at three depths at
each sampling point and across each site.

Example

H—epauue R0l lbi I[“} Gk to

[

Y B ~—t— T cijpdhy  efurt
atow—rom TG Gt " diffestnl anyt 0y
[ €tk e e pe welhey lire WD
(AL AV M Lire |_1|'r_|- Bil/VGAY  Clay bun
en  hi  Jurfure ¢ 1AL soil - or  digpts
mbe e dei) 10 mE W ot

b
hagh Gh (U= B+ T anLouwnt Ut

oy b |,_|.||:_,I|_|| I|/'-=!_'|":"|lIII Ci) J-_.-'-," 'iE_,'._*_rhllj |I\l.{ ]-il.:‘|||'
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(i) The microbial biomass carbon content of each soil sample was
determined. The results are shown in the graph.

500

E

< 400

E

| -

[=]

£ 300

3

@a

£

E 200

o

=

n

o 100

=

] O i i
0 —— [1— ] —

site A site B site C site D
site location

Key soil depth

B o [ ] 11-30em [ 31-60cm

Using the information in the diagram and graph, describe two trends

shown. 2
Example 1

As Ewe Slevabon gecregsed Tk

i roboal Remass Coarbon A

= L L Vi O S e oA

Ay bk elevapon QECreascd g

--] s o Eaale | i FYuil g robay ¥ 5

CarbHan noC e e of L3 e ElévaTon
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Example 2

1 tne ey depth ob Q-\0Lm  hieoycd
pom  scugniy 10 ™MGKGT o} auucbial

mjK
L] A 3
hCmey COibon e FOUGRY 0T ol 3A0 My

ﬁ—"-_-jl.‘-'-hﬁ em sk A Yoo s O MEmag g\
2t D wnith W) The  quimasy -u..:; A
NCPe el N  medr mutrooal Ditman
e 4 yer ) tept o o - 1CCm .

TAL
1. the osoid degdhh oy Ly -60m do@n't
P

Cont Oip UMY M e 10D m{]!\()} o)

mitrool bitMen  Cofben  em px Ao N

0.

vt A ke e wab umealv ep o gienDeal
piema))  cufoen  aun Gny efwir ). MR

A Wit ) |“u|c} af hbi' Cy H.\.
JICPC .

(f) The loss of sediments from the Loess Plateau into the nearby Yellow
River has been reduced by introducing terraces for crop production.

terrace

'.hE'-"I'!.'-h-Ei #iShutberstock.com

Explain a benefit to local farmers of using terraces for crop
production.
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Eonr v <5
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Example 2

b fowns thie gt ovps o seedd

Hye
won'k Gy woihed  dowa Lol slegis  cnd
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Questions 8 and 9 each contain a choice
For each question, attempt either A or B. Write your answers to questions 8
and 9 on the following pages. You may use diagrams where appropriate.
8. A Insome soil profiles, distinct horizons are evidence of the

translocation of some materials.

Discuss the translocation of materials through a podzol soil under the
following headings.

(a) Leaching
(b) Eluviation

(c) Iuviation 10

OR

B The global energy budget is the balance between incoming and
outgoing solar radiation.

Discuss the impact of the following on the global energy budget.
(a) Insolation

(b) Albedo 10

9. A ltisrarely possible to capture or count all the individuals in a
population. Therefore the size and/or distribution of a population
must be estimated.

Discuss biotic or biodiversity indices that could be used to estimate
the population size and/or distribution of species. 10
OR

B Biotic interactions can act as density-dependent controls, limiting the
effects of high populations on ecosystem stability.

Discuss the effects of hamed biotic interactions on ecosystem
stability. 10
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