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image2.png
standardised water container/samples
from same depth

standardised light source in dark room/
no other light source

standard distance between light source
and water container

calibrated light meterturbidimeter
‘measure transmission/scatter/reflection

Reject penetration
OR
Method 2

‘Secchi disciturbidity tube/bottle
measure depth when segments cross/
become indistinct
subjectivity of judgement
importance/difficulty of using with
variable light levels.

OR

Method 3

standardised collection of sample/
standardised water container/samples from
same depth

‘measure volume of water sample in
measuring cylinder

allow time for suspended solids to settle
measure volume of settled particles
(related to sample volume)
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€O, removed from the atmosphere by | Students should use an
named processes: understanding of natural
processes to explain why
« photosynthesis by vegetation/trees | about half of the CO;
«dissolution in oceans. released by human
activities is removed from
the atmosphere.
Inital change causes increased Students must relate their
temperature. answer to the extra ice
loss caused by the
Any one detail of positive feedback positive feedback
‘mechanism ‘mechanism, not just to
eg melting caused by raised
« melting land/sea ice reduces temperatures due to the
albedo/more sunlight absorbed release of greenhouse
«+ melting permafrost releases methane | gases.
« increased DOM decomposition
releases CO,
« more forestpeat fires release CO,
Further increase in temperature
One mark for named sensor platform or | Students must refer to a
type of sensor platiorm specific method that is
One mark for type of information collected | actually used to measure

Ohe named sensor latform or type of
sensor platform:

« Polar orbitlow altitude satelite

* Cryosat

+ Landsat

One type of information collected:

« Microwave emissions/Special Sensor
Microwave Imager/SSMI/Advanced
Microwave Scanning
Radiometer/AMSR/Microwave
scanner/radiometer

« IRWisible lightIR scanner/visible light
scanner

« Allitude/Radar altimeter

OR
One named sensor platform or type of

ice area, not a method
they plan.

No credit s given to
vague methods, such as
aerial/satellite surveys
without reference to a
specific technology.

‘The information collected
‘must be appropriate for
the type of sensor
platform given.
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sensor platform:
« Submarine
ROV
Autosub
Argo float

“ e

One type of information collected:
* Upward looking sonar/ULS
«  detect movement of waves/static ice

Reject detail linked to inappropriate

method

05 | 4 |Pointin a changing climatic factor where natural processes perpetuate
the change (so the original process is no longer required)

05 | 5 |Inputdata for a particular year

Compare the prediction for later years for which known data exist
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o7

Letter from

Process Figuros
Uttraviolet light absorbed by ozone s
layer
Infra red light absorbed by greenhouse "
gases

o7 Any one from:

« satelites collect more data
« satelites collect data from all areas
« satelites collect data more frequently

satelites collect data from more predictable locations

Accept converse for helium balloons

o7

Any two from:

« o significant difference if SD bars overlap
« indicates the distribution/spread/dispersal of results around each

mean

«  small standard deviation equals higher confidence in the mean

o7

24.44% 1 24.4%

Accept correct method of calculation

Calculation:

Difference in values x 100%
1980 value

using values from graph + 2 of correct | 225 — 170 x 100% = 24.44%
values. 225
o7 Any four from: ‘Students do not need to

« reduced/banned production/use
(of CFCS/ODSs)
« named altemative material
eg HCs/HFCs/HCF Csalcohols
« named altemative process
g pump action/trigger pack
 named method of preventing
release of waste CFCs
eg recycle/drain CFCs from
fridges/AC
« named waste disposal technique
eg incineration

describe the change in the
trend but their answers
should be related to changes
in human activities that
stabilise or reduce ozone
depletion.
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One mark for estimating both
ranges from graph

1880-1935 =33 t0 44.
1940-2000 = 120 to 129
If only rates shown
1880-1935:

0.60-0.75 mm yr*

1940-2000:
202215 mmyr

ecf

difference:
1.20-1.55 mm yr*

Award two marks for correct final
answers

Award one mark f final answer
not given to 2 decimal places

Accept calculations based on
gradients

First mark
From use of trend line
1880-1935

12210 -82 = 40 (accept 36 o 44.
for reading values from graph +2)
1940-2000

7210 +52 = 124 (accept 120 to
128 for reading from graph +2)

From use of points
1880-1935

37 (accept 33 to 41
values from points +2)

1940-2000
7110 +54 = 125 (accept 121 to
129 for reading values from
points +2)

Second mark
Calculate annual rates and
difference

From use of trend line
1880-1935

Change/55 = answer in range:
065100.80

1940-2000

Change/60 = answer in range:
20210215

From use of points
1880-1935

Change/55 = answer in range:
060-0.75

1940-2000

Change/60 = answer in range:
20210215
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Any one of:

« increased named human activity that increases named
greenhouse gas

« increased use of fossil fuel/ named fuel that increases named
greenhouse gas

« positive feedback mechanism

« increased temperature

leading to

Any two from the following

« increased melting of land ice

« increased thermal expansion of sea water

« melting ice shelves allows faster movement of land ice into the.
sea

Any two from

(Change has allowed)

« more observation/monitoring points/data

‘continuous monitoring

more accurate/precise instrumentation used,

altimetry/LIDAR/ radar/named monitoring technology
more reliable meanless variation around mean





image8.png
©One mark for:
« gapsluncertainty in past trends/historical data
« unreliability of proxy data

Any two from:

lack of understanding of processes affecting global temperature:

rate of thermal expansion/melting of land ice
time-delay between cause and effect
impact of feedback mechanisms

other named natural fluctuation

lack of knowledge of anthropogenic impacts:

change in human population
use of energy conservation

development of CCS/carbon sequestration
change in energy resources used

other activity affecting GHG emissions
development of other technologies

eg geoengineering
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2 months 1989
Julto Nov = 5 months

2011
Aug to Oct = 3 months
5-3=2

930U 2011
[Aanswers in range 92-95] 205DU

[Aanswers to 0.5 accuracy] 1989

110-113 DU
Difference

205 - 113/110 = 92-95

Antarctic atmospheric processes:

« polar vortex (in winter)
+ CFCs/ODSs drawn to poles/isolated

 much lower temperatures

« leading to (Polar) Stratospheric Clouds (PSCs)

« more formation of ice particles.

«  that allow surface chemical reactions/storage of chlorine

increased UV/light causes more dissociation/loss of clouds/
ice crystals melting releasing more CI to break down ozone.

(in springlearly summer)
Maximum of FOUR f no seasonal change identified

R reference to CFCs freezing]

Any three from:
« satelites collect data from all areas/giobally

« rapid collection of globallarge data for comparisons
« o disturbance of sensitive ground area

o low cost per unit data collected

«  satelites not vulnerable to damage on ground
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1|1

Two marks for correct answer of
4.02% (allow 3.88 — 4.16) to two
decimal places

One mark for 388 — 37

15

(2003 = 373 ppm and 2011 = 388

ppm)

Award One mark if correct
answer given to 1 decimal place

ecf

11| 2

One mark
description of positive
feedback/increase in initial factor

Three marks for causes of
change
eg.

o faster soil decomposition
leads to increased CO,
emissions

reduced CO, solubility
leads to increased CO; in
atmosphere

« increased CH, emissions

‘melting land/sea ice
leads to reduced albedo

drier
50 more forest fires, CO;
released

Causes of change must be linked
to correct initiating factor
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11| 3

Indicative Content:
inaccurate/incomplete (cimate) data

lack of historical data on atmospheric composition, temperature,
‘weather patterns

changes in/unpredictabilty of emission rates/control
incomplete understanding of natural climate

lack of understanding of natural processes that control weather
and ocean currents

natural fluctuations/changes which could mask anthropogen
changes

interconnected systems
different rates of change/cause-effect lag
negative feedback mechanisms

positive feedback mechanisms

tipping points

Use of linked examples to illustrate points.
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Level | Marks

Descriptor

A comprehensive response to the question, with the focus sustained.
A conclusion s presented in a logical and coherent way, fully supported by relevant
judgements.

A wide range of knowledge and understanding of natural processes/systems is applied.
The answer clearly identifies relationships between environmental issues.

Relevant environmental terminology is used consistently and accurately throughout,
with no more than minor omissions and efrors.

A response to the question which is focused in parts but lacking appropriate depth.
A conclusion may be present, supported by some judgements, but it is liely not all will
be relevant.

A range of knowledge and understanding of natural processes/systems is shown.
There is an attempt to apply this to the question, but there may be a few
inconsistencies, errors and/or omissions. The answer attempts to identify relationships
between environmental issues, with some success.

Environmental terminology is used, but not always consistently.

A response to the question which is unbalanced and lacking focus. It s likely to consist
of fragmented points that are unrelated.

A conclusion may be stated, but it is not supported by any judgments and is likely to be
irrelevant.

A limited range of knowledge and understanding of natural processes/systems is
shown. There is an attempt to apply this to the question, but there are fundamental
errors and/or omissions. The answer may attempt o identify relationship between
environmental issues, but is rarely successful.

Limited environmental terminology s used, and a lack of understanding is evident.

Nothing written worthy of credit.
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One mark for each stage:

CFCs absorb UV causing release of
chlorine free radicals.

Chlorine reacts with monatomic
oxygen

Lack of monatomic oxygen to form
ozone, 0zone concentration drops

5[ 2

Very low temperatures allow
formation of stratospheric cloudsfice
crystals

Ice crystals provide catalytic
surfaces for reactions releasing
chiorine

Students must demonstrate an
understanding that the unique
physical conditions in the
stratosphere over Antarctica make
‘ozone depletion more severe.
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ERE

t mark for calculating rates for
both periods

‘Second mark for calculation of
difference

Rate 1980 1996
7.2-6.7/16=0.03

Rate 1996 - 2012
6.7-3.8/16=0.18

Difference = 0.18 - 0.03 = 0.15

Accept correct calculations based
on values from graph + 0.1 of
values shown above.

Maximum possible range 0.126 to
0172

Award both marks for correct
answer with no working.
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10 |2

Any two detalls of satellite or
sensor operation (related to ice.
mass surveys):

eg

Features of satelite orbits

« Polar obit
+ Lowaltitude orbit

+ Short orbital period

+ Multple orbits/composite image

Any two details of data collected or
named sensor/satellte:

Data collected by sensors

 Gravity measurement

+ Change in orbit heightvelocity

+ Change in distance between
satellites (for GRACE)

+ Radar altitude measurement

+ Radar altitude measurement to
surface of sealice surface

« Estimate ice height above sea
level allows ice mass estimate

Named satelite/sensors

Satelites that monitor ice mass.

« GRACE

« Gravity field and steady-state
Ocean Circulation Explorer
(GOCE)

‘Sensors that monitor ice mass

« Electrostatic Gravity
Gradiometer (EGG)

« Gravimeter





image16.png
10 [3

9 mark levels of response question

Lack of accurate data on past
trends
ice core data not available
in all areas

Impact of negative feedback
‘mechanisms
«  ice cover —albedo
low-level cloud cover -
albedo
«  natural carbon
sequestration

Impact of positive feedback
‘mechanisms
+  meling permafrost
low albedo of exposed
ground/water
+  methane hydrate
«  increased forestipeat fires
«  increased DOM decay

Lack of understanding of natural
processes affecting:

« temperature

«  precipitation

*  wind direction

*  wind velocity
Lack of understanding of
interconnections of natural
processes
Time delay between cause and
effect
Different timescales of effects
Future changes in human activiies
(that affect climate change)

« greenhouse gas emissions

«  carbon sequestration/CCS

«  geoengineering





image17.png
Level

Descriptor

A comprehensive response to the question, with the focus sustained.

A conclusion is presented in a logical and coherent way, fully supported by relevant
judgements.

A wide range of knowledge and understanding of natural processes/systems is
applied. The answer clearly identifies relationships between environmental issues.

Relevant environmental terminology is used consistently and accurately throughout,
with no more than minor omissions and errors.

A response to the question which is focussed in parts but lacking appropriate depth.
A conclusion may be present, supported by some judgements, but it is likely not all
will be relevant.

A range of knowledge and understanding of natural processes/systems is shown.
There is an attempt to apply this to the question, but there may be a few
inconsistencies, errors and/or omissions. The answer attempts to identify
relationships between environmental issues, with some success.

Environmental terminology s used, but not always consistently.

1-3

Aresponse to the question which is unbalanced and lacking focus. It is likely to
consist of fragmented points that are unrelated.

A conclusion may be stated, but tis not supported by any judgments and is likely to
be irrelevant.

A limited range of knowledge and understanding of natural processes/systems is
shown. There is an attempt to apply this to the question, but there are fundamental
errors andjor omissions. The answer may attempt to identify relationship between
environmental issues, but s rarely successful.

Limited environmental terminology is used, and a lack of understanding is evident.

Nothing written worthy of credit.
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One mark for correct answer for
each stage:

First mark

Total dry biomass above ground
= 54000

Carbon in above ground
biomass = 127008t

CO; released = 46569.6t
Accept 46566.67 — 46569.6

Calculation commentary

(4320/100 x 50) x 25 = 54000t

48% of this is above ground
54000/100 x 48 = 25920t

49% of this is C
25920/100 x 49 = 12700.8t

ect Mass of CO, from C combustion
12700.8/112 x 44 = 46569.6
Three marks for correct final
answer with no working/correct
working
Any two from:

« mangroves contain more stored carbon per unit area in living

biomass

'« mangroves contain more stored carbon per unit area in dead

organic matter
« larger area cleared per year

Any two named methodologies Students must
demonstrate that they

+ Random/systematic sample site know how o use a
location specific appropriate

« (representative ) number of sample | method that would
sites produce accurate

« (representative) timing of samples results, within a plan that
related to weatherwater flow would produce
replicates. representative results.

‘Three marks for any three details of one

‘sampling methods:
Method 1

« standardised collection of sample/





