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Why choose Cambridge Assessment International Education?

Cambridge Assessment International Education prepares school students for life, helping them 

develop an informed curiosity and a lasting passion for learning. We are part of the University of 

Cambridge. 

Our international quali�cations are recognised by the world’s best universities and employers, 

giving students a wide range of options in their education and career. As a not-for-pro�t 

organisation, we devote our resources to delivering high-quality educational programmes that can 

unlock learners’ potential.

Our programmes and quali�cations set the global standard for international education. They are created 

by subject experts, rooted in academic rigour and re�ect the latest educational research. They provide a 

strong platform for students to progress from one stage to the next, and are well supported by teaching and 

learning resources. 

Every year, nearly a million Cambridge learners from 10 000 schools in 160 countries prepare for their future 

with an international education from Cambridge International.

Cambridge learners 

Our mission is to provide educational bene�t through provision of international programmes and 

quali�cations for school education and to be the world leader in this �eld. Together with schools, we 

develop Cambridge learners who are:

• con�dent in working with information and ideas – their own and those of others 

• responsible for themselves, responsive to and respectful of others

• re�ective as learners, developing their ability to learn

• innovative and equipped for new and future challenges

• engaged intellectually and socially ready to make a difference.

Con
fident

a
g

E
n
g

e
d

Cambridge

learner

Learn more about the Cambridge learner attributes in Chapter 2 of our Implementing the curriculum 

with Cambridge guide at www.cambridgeinternational.org/curriculumguide 
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Why Cambridge International AS & A Levels?

Cambridge International AS & A Levels are international in outlook, but retain a local relevance. 

The syllabuses provide opportunities for contextualised learning and the content has been created 

to suit a wide variety of schools, avoid cultural bias and develop essential lifelong skills, including 

creative thinking and problem-solving.

Our aim is to balance knowledge, understanding and skills in our quali�cations to enable students to become 

effective learners and to provide a solid foundation for their continuing educational journey. Cambridge 

International AS & A Levels give students building blocks for an individualised curriculum that develops their 

knowledge, understanding and skills. 

Cambridge International AS & A Level curricula are �exible. It is possible to offer almost any combination 

from a wide range of subjects. Cambridge International A Level is typically a two-year course, and 

Cambridge International AS Level is typically one year. Some subjects can be started as a Cambridge 

International AS Level and extended to a Cambridge International A Level.

There are three possible assessment approaches for Cambridge International AS & A Level:

Students take all papers of the 

Cambridge International A Level course 

in the same examination series, usually 

at the end of the second year of study.

Students take the Cambridge 

International AS Level in Year 1 and 

in Year 2 complete the Cambridge 

International A Level.

Students take the Cambridge 

International AS Level only. The 

syllabus content for Cambridge 

International AS Level is half 

of a Cambridge International 

A Level programme.

Option one

Option two Option three

Y
e
a
r 2

Y
e
a
r 1

Cambridge International 

AS Level

(standalone AS)

Cambridge International 

AS Level

(AS is �rst half of A Level)

Cambridge International 

A Level

(remainder of A Level) Cambridge 

International 

A Level

Every year thousands of students with Cambridge International AS & A Levels gain places at leading 

universities worldwide. Cambridge International AS & A Levels are accepted across 195 countries. They 

are valued by top universities around the world including those in the UK, US (including Ivy League 

universities), European nations, Australia, Canada and New Zealand. Learners should check the university 

website for speci�c entry requirements before applying.

Did you know?

In some countries universities accept Cambridge International AS Levels in their own right as 

quali�cations counting towards entry to courses in the same or other related subjects. Many students 

who take Cambridge International AS Levels also choose to progress to Cambridge International  

A Level.

Learn more

For more details go to www.cambridgeinternational.org/recognition
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Why Cambridge International AS Level Environmental 

Management?

About the syllabus

Cambridge International AS Level Environmental Management is accepted by universities and employers as 

proof of knowledge and understanding of the key issues affecting the environment on a variety of scales. 

Through their study, candidates gain lifelong skills and awareness including: 

• a knowledge of environmental processes and the impacts of societies on the environment

• the scienti�c principles that underpin issues of sustainability and environmental management 

• the causes of key issues affecting the environment as well as possible ways of managing these

• the pressures which impact on the environment and potential solutions to these.

The syllabus is designed to encourage learning through suitable case studies, both local and global. The 

syllabus provides a good foundation for further study of Environmental Science and Management or related 

subjects in higher education. It is suitable for candidates of various ages, backgrounds and nationalities and 

contributes towards general education and lifelong learning.

Candidates do not need to have studied environmental science/management before taking this course. 

The course is designed to attract candidates with a good scienti�c background along with an awareness 

of broad environmental matters. A good foundation for the course would be a combination of some, but 

not necessarily all of the following: biology, geography, general science, physics, chemistry, environmental 

science and management.

Guided learning hours

Guided learning hours give an indication of the amount of contact time teachers need to have with learners 

to deliver a particular course. Our syllabuses are designed around 180 guided learning hours for Cambridge 

International AS Level, and around 360 guided learning hours for Cambridge International A Level.

These �gures are for guidance only. The number of hours needed to gain the quali�cation may vary 

depending on local practice and the learners’ previous experience of the subject.

Prior learning

We recommend that candidates who are beginning this course should have previously completed a 

Cambridge O Level or Cambridge IGCSE® course in Environmental Management or Geography, but a 

foundation based within the sciences is suf�cient. The most important attribute is to possess an interest in 

the subject matter of environmental science and management, and a concern and/or commitment to issues 

that arise in managing the Earth’s environment.

Progression

Cambridge International AS Level Environmental Management provides a suitable foundation for further 

courses in this and related subjects. It is also suitable for candidates intending to pursue careers or further 

study in Environmental Management, or as part of a course of general education.

We recommend learners check the Cambridge International recognitions database and the university 

websites to �nd the most up-to-date entry requirements for courses they wish to study. 
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How can I �nd out more?

If you are already a Cambridge school

You can make entries for this quali�cation through your usual channels. If you have any questions, 

please contact us at info@cambridgeinternational.org

If you are not yet a Cambridge school

Learn more about the bene�ts of becoming a Cambridge school from our website 

at www.cambridgeinternational.org/startcambridge

Email us at info@cambridgeinternational.org to �nd out how your organisation can register to 

become a Cambridge school.

Cambridge AICE

Cambridge AICE Diploma is the group award of the Cambridge International AS & A Level. It gives schools 

the opportunity to bene�t from offering a broad and balanced curriculum by recognising the achievements 

of candidates who pass examinations from different curriculum groups.

Learn more

For more details go to www.cambridgeinternational.org/aice

  Our research has shown that students who came to the university with a 

Cambridge AICE background performed better than anyone else that came to the 

university. That really wasn’t surprising considering the emphasis they have on critical 

research and analysis, and that’s what we require at university.  

John Barnhill, Assistant Vice President for Enrollment Management, Florida State University, USA
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Teacher support

We offer a wide range of practical and innovative support to help teachers plan and deliver our 

programmes and quali�cations con�dently.

The support package for our Cambridge International AS & A Levels gives teachers access to a worldwide 

teaching community enabling them to connect with other teachers, swap ideas and share best practice.

Learn more

Find out more about support for this syllabus 

at www.cambridgeinternational.org/alevel

Visit our online resource bank and discussion forum 

at www.cambridgeinternational.org/support 

You can �nd useful information, as well as share 

your ideas and experiences with other teachers, on 

our social media channels and community forums.

Find out more at 

www.cambridgeinternational.org/social-media

Teaching and learning

• Support materials provide teachers with ideas and 

planning resources for their lessons.

• Endorsed textbooks, ebooks and digital resources 

are produced by leading publishers. We have 

quality checked these materials to make sure they 

provide a high level of support for teachers and 

learners.

• Resource lists to help support teaching, 

including textbooks and websites.

Exam preparation

• Past question papers and mark schemes so 

teachers can give learners the opportunity 

to practise answering different questions.

• Example candidate responses help teachers 

understand exactly what examiners are looking for.

• Principal examiner reports describing learners’ 

overall performance on each part of the papers. 

The reports give insight into common 

misconceptions shown by learners, which teachers 

can address in lessons.

Professional development

Face-to-face training

We hold workshops around the world to support 

teachers in delivering Cambridge syllabuses and 

developing their skills.

Online training

We offer self-study and tutor-led online training 

courses via our virtual learning environment. A 

wide range of syllabus-speci�c courses and skills 

courses is available. We also offer training via 

video conference and webinars.

Quali�cations

We offer a wide range of practice-based quali�cations 

at Certi�cate and Diploma level, providing a 

framework for continuing professional development.

Cambridge 

International 

AS & A Level 

support for 

teachers
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1 Syllabus content at a glance

The content of this syllabus is designed to encourage a broad, thought provoking study of the environment, 

focusing on key issues in its management for sustainability.

• It includes sections on:

 – the lithosphere including plate tectonics and management of its consequences, weathering, soils 

and mass movements and their management, management of resources including energy resources 

and land

 – the atmosphere including the impact of its structure on weather and climate and management of the 

consequences of weather, atmospheric pollution and its management

 – the hydrosphere including sustainable management of water in the context of the water cycle and 

human activity as well as water pollution and its management

 – the biosphere including ecology of biomes and the effect of human activity, conservation and 

restoration of ecosystems as well as human population growth and sustainability.

• In each case there is a focus on environmental issues and their management at local, regional and global 

levels in less economically developed countries (LEDCs) and more economically developed countries 

(MEDCs).

• Issues such as global warming, industrial pollution, the impacts of rapid population growth and 

urbanisation are balanced with successful environmental management strategies such as National Park 

creation, sensitive urban design as well as management and development for sustainability.

• Key questions are used to help structure the teaching of the assessed content.

• Notes for guidance are included to help teachers to exemplify and deliver appropriate teaching 

programmes.
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2 Assessment at a glance

All candidates take:

Paper 1  1 hour 30 minutes Paper 2 1 hour 30 minutes

Lithosphere and Atmosphere

Paper 1 is divided into two sections.

Section A: short answer questions based on 

sets of data, diagrams or extracts.

Section B: Candidates choose one essay 

question from a choice of three. Each essay 

question is in two parts. Questions will be 

drawn from parts of the syllabus not covered in 

Section A. 

80 marks

This paper will be weighted at 40% of the �nal 

total mark. 

Hydrosphere and Biosphere

Paper 2 is divided into two sections.

Section A: short answer questions based on 

sets of data, diagrams or extracts.

Section B: Candidates choose one essay 

question from a choice of three. Each essay 

question is in two parts. Questions will be 

drawn from parts of the syllabus not covered in 

Section A. 

80 marks

This paper will be weighted at 40% of the �nal 

total mark.

and: 

Paper 3  Centre-based assessment

Coursework

Candidates produce a research report of about 2000 words covering an issue arising during their 

course of study.

The report may focus on a local, regional or global issue. It may be based on secondary source 

material and/or internet data, although the use of primary sources and �eld data collection should be 

undertaken where practicable.

Proposals for Coursework topics must be submitted to Cambridge International in advance.

40 marks

This paper will be weighted at 20% of the �nal total mark.

Availability

This syllabus is examined in the June and November examination series. 

This syllabus is not available to private candidates.

Detailed timetables are available from www.cambridgeinternational.org/timetables

Centres in the UK that receive government funding are advised to consult the Cambridge International 

website www.cambridgeinternational.org for the latest information before beginning to teach this 

syllabus.

Combining this with other syllabuses

Candidates can combine this syllabus in an examination series with any other Cambridge International 

syllabus, except:

• syllabuses with the same title at the same level.



Cambridge International AS Level Environmental Management 8291 syllabus.  Syllabus aims and assessment objectives 

Syllabus for examination in 2020 and 2021. 

9www.cambridgeinternational.org/alevelBack to contents page

3 Syllabus aims and assessment objectives

3.1 Syllabus aims

Through following this syllabus, candidates should:

1. develop a knowledge of the Earth’s natural systems and the effects of human activity on these systems

2. be challenged to think about important environmental problems which face the world today

3. understand that solutions to environmental issues are not easy to �nd

4. recognise that the environment is an important social and political issue

5. understand that while environmental issues can be debated by government, non-government and 

scienti�c organisations, there is an important role for individuals in thinking about these issues and in 

considering solutions.

The syllabus will address a number of basic issues which are included as learning objectives:

• people are affected by, and respond to natural phenomena in many different ways 

• rapid human growth is the fundamental environmental issue 

• the sustainable use of resources is fundamental to all solutions 

• human beings affect the environment of the whole planet, thus the importance of a global perspective

• urban environmental issues need to be given an important focus. 

3.2 Assessment objectives

There are three assessment objectives in Cambridge International AS Level Environmental Management. 

AO1: Knowledge and understanding

Candidates will be expected to demonstrate knowledge and understanding of:

1. the important environmental issues facing the world in the 21st century (within the con�nes of the 

syllabus)

2. environmental patterns of organisation, causality and process

3. policies and mechanisms for managing the environment at local, regional and global levels

4. critical and supportive evaluations of environmental management policies

5. relevant scienti�c phenomena, facts, laws, de�nitions, concepts and theories, with use of scienti�c 

vocabulary, terminology and conventions (including symbols, quantities and units) relevant to the content 

of the syllabus.

AO2: Handling information and problem solving

Candidates should be able to:

1. locate, select and organise relevant information from a variety of data sources and communicate it 

clearly

2. describe, interpret and offer explanations for data and information presented in the form of tables, 

graphs, maps, photographs and illustrations

3. manipulate numerical, graphical and other data

4. use information to identify patterns, report trends and draw inferences.
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AO3: Enquiry and investigation

Candidates should be able to:

1. formulate hypotheses and predictions on the basis of observations and prior research (including plan, 

select appropriate apparatus/materials and carry out experiments in order to test their hypothesis or 

prediction)

2. make accurate observations and measurements and record these in an appropriate form (e.g. graphs, 

tables, diagrams, etc.) and use statistical tools to analyse their data

3. assess the reliability of their data and identify ambiguities

• make deductions and formulate conclusions based on their data

• evaluate the validity of their method 

• discuss the implications of �ndings in terms of the effect on the environment

• value judgements of individuals, organisations and self.

The table below shows the approximate weightings for each of the assessment objectives:

Assessment objective Weighting

AO1: Knowledge with understanding 45%

AO2: Handling information and problem solving 35%

AO3: Enquiry and investigation 20%

The allocation of marks is shown below according to the different papers.

Assessment 

objectives

Papers 1 and 2  

Section A

Papers 1 and 2  

Section B

Paper 3  

Coursework

Question 1 Question 2 Question 3, 4 or 5

AO1 15 15 60

AO2 25 25 20

AO3 – – – 40

Papers 1 and 2 have identical mark allowances as the papers have a similar format.

The mark allowances for Papers 1 and 2 are doubled, as they are totalled across both papers.
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4 Syllabus content

This syllabus de�nes the ‘environment’, by reference to the four traditional subdivisions of the global 

environment: 

• The lithosphere or the upper mantle of rock and crust, that forms the tectonic plates upon which the 

continents lie. 

• The atmosphere or the gaseous shell outside these two non-living components. 

• The hydrosphere or the body of water, present as ice, liquid water or water vapour. 

• The biosphere or the living organisms that have established themselves in the other three spheres. 

The syllabus recognises that human population growth has become the dominant factor producing 

environmental change. Since the majority of humans now live in cities, issues related to the growth of urban 

and industrial areas and the impact of rapid population growth are an important aspect of the syllabus.

Environmental management is concerned with both local and global issues and with the various ways in 

which societies, governments and economic activity (industry, agriculture and urban areas) use, misuse 

and attempt to manage both local and global environments. While environmental management can often 

be presented in a negative light by emphasising pollution, exploitation and misuse, it is important to 

give recognition to the positive ways in which we manage our environment. Thus, issues such as global 

warming, industrial pollution and the impact of rapid population growth need to be balanced with others like 

the creation of National Parks, sensitive urban design and sustainable management/development.

The syllabus re�ects a contemporary concern with sustainable management. Through their study of 

environmental management, it is hoped that candidates will learn to appreciate that the exploitation of the 

environment has often had a negative impact and that we should aim for a sustainable management of 

resources.

The syllabus focuses on environmental issues and their management at local, regional and global levels and 

is organised in three sections:

• Key Questions: These identify major aspects of the syllabus, but are not intended as a prescriptive 

teaching programme

• Content

• Notes for Guidance: These offer some examples of the type of topics which are suitable and other 

suggestions for teachers. 

Examination questions will be derived from the Content column. Candidates should show knowledge and 

understanding of the points listed in the Content column(s) and be able to handle information and solve 

problems relating to these points.
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s
 t

o
 b

e
 c

h
o
s
e
n
 

fr
o

m
, 
e

.g
. 
P

in
a
tu

b
o

, 
E

tn
a
 o

r 
U

n
ze

n
. 
H

a
za

rd
s
: 
to

 i
n
c
lu

d
e
 t

s
u
n
a
m

is
, 
la

n
d
s
lid

e
s
, 
g
ro

u
n
d
 

d
e

fo
rm

a
ti
o

n
, 
v
o

lc
a
n

ic
 a

s
h
, 
la

v
a
 a

n
d
 h

o
t 

a
s
h
 c

lo
u
d
s
 (
n
u
e
e
 a

rd
e
n
te

s
).
 S

tr
a
te

g
ie

s
 f

o
r 

a
n

a
ly

s
in

g
 s

u
c
h

 n
a
tu

ra
l 
h
a
za

rd
s
 i
n
 c

o
u
n
tr

ie
s
 w

it
h
 c

o
n
tr

a
s
ti
n
g
 l
e
v
e
ls

 o
f 

e
c
o
n
o
m

ic
 

d
e

v
e

lo
p

m
e

n
t 

a
n

d
 m

a
y
 i
n
c
lu

d
e
: 
h
is

to
ri
c
 r

e
c
o
rd

s
 (
e
,v

),
 f

re
q
u
e
n
c
y
 (
e
,v

),
 s

e
is

m
ic

 

e
v
id

e
n

c
e

 (
e

,v
),
 t

ilt
 m

e
tr

e
s
 (
v
),
 c

h
e
m

ic
a
l 
a
n
a
ly

s
is

 (
v
),
 b

u
ild

in
g
 d

e
s
ig

n
 (
e
),
 a

n
d
 r

e
s
c
u
e
 

a
n

d
 a

id
 (
e

,v
).

T
h
is

 s
e
c
ti
o
n
 c

a
n
 b

e
 t

a
u
g
h
t 

th
ro

u
g
h
 i
n
-d

e
p
th

 c
a
s
e
 s

tu
d
ie

s
 o

f 

e
a
rt

h
q
u
a
k
e
 a

n
d
 v

o
lc

a
n
ic

 a
c
ti
v
it
y
 i
n
 c

o
u
n
tr

ie
s
 w

it
h
 c

o
n
tr

a
s
ti
n
g
 l
e
v
e
ls

 

o
f 

e
c
o
n
o
m

ic
 d

e
v
e
lo

p
m

e
n
t.

E
x
a
m

p
le

s
: 
E

a
rt

h
q
u
a
k
e
s
, 
e
.g

. 
M

e
x
ic

o
 C

it
y
 (
1
9
8
5
),
 A

rm
e
n
ia

 (
1
9
8
8
),
 

L
o
m

a
 P

ri
e
ta

 (
1
9
8
9
),
 M

t.
 S

t.
 H

e
le

n
s
 (
1
9
8
9
),
 K

o
b
e
 (
1
9
9
5
),
 C

o
lo

m
b
ia

 

(1
9
9
9
),
 A

c
e
h
 (
2
0
0
7
),
 S

u
m

a
tr

a
 (
2
0
0
9
).
 M

e
a
s
u
re

m
e
n
ts

 u
s
in

g
 t

h
e
 

R
ic

h
te

r 
s
c
a
le

 a
n
d
 M

e
rc

a
lli

 s
c
a
le

.

V
o
lc

a
n
ic

 e
ru

p
ti
o
n
s
, 
e
.g

. 
R

u
a
p
e
h
u
 (
1
9
6
5
, 
1
9
7
5
, 
1
9
9
5
),
 M

t.
 U

n
ze

n
 

(1
9
9
1
),
 P

in
a
tu

b
o
 (
1
9
9
9
),
 M

o
n
ts

e
rr

a
t 

(1
9
9
5
),
 E

tn
a
 (
2
0
0
1
),
 G

ri
m

s
v
o
tn

 

J
o
k
u
lh

a
u
p
 (
g
la

c
ia

l 
b
u
rs

t)
 (
1
9
9
6
).

3
 

W
h
a
t 

n
a
tu

ra
l 
a
n
d
 

m
a
n
-m

a
d
e
 p

ro
c
e
s
s
e

s
 

c
o
n
tr

ib
u
te

 t
o
 d

if
fe

re
n

t 

ty
p
e
s
 a

n
d
 c

a
u
s
e
s
 o

f 
m

a
s
s
 

m
o
v
e
m

e
n
t 

o
n
 s

lo
p

e
s
?

 
H

o
w

 a
re

 m
a
s
s
 

m
o
v
e
m

e
n
ts

 o
n
 s

te
e

p
 a

n
d

 

g
e
n
tl
e
 s

lo
p
e
s
 m

a
n
a
g

e
d

?

R
o

c
k
 w

e
a
th

e
ri
n

g
 p

ro
c
e
s
s
e
s
 i
n
c
lu

d
in

g
 m

e
c
h
a
n
ic

a
l 
a
n
d
 c

h
e
m

ic
a
l 
p
ro

c
e
s
s
e
s
 a

n
d
 

th
e

 a
c
c
u

m
u

la
ti
o

n
 o

f 
d

e
b
ri
s
 o

n
 s

lo
p
e
s
. 
A

s
s
o
c
ia

te
d
 r

o
c
k
 t

y
p
e
s
 t

o
 i
n
c
lu

d
e
 i
g
n
e
o
u
s
, 

s
e

d
im

e
n

ta
ry

 a
n

d
 m

e
ta

m
o
rp

h
ic

.

C
a
u

s
e

s
 o

f 
m

a
s
s
 m

o
v
e
m

e
n
t:

 �
o
w

s
 a

n
d
 s

lid
e
s
 i
n
c
lu

d
in

g
 r

o
c
k
 f

a
lls

, 
la

n
d
s
lid

e
s
, 
e
a
rt

h
 

s
lu

m
p

s
, 
s
o

il 
c
re

e
p

, 
s
o

li�
u
c
ti
o
n
, 
m

u
d
�
o
w

s
 a

n
d
 r

o
ta

ti
o
n
a
l 
s
lu

m
p
in

g
. 
H

u
m

a
n
 i
n
�
u
e
n
c
e
s
 

in
c
lu

d
e

 d
e

fo
re

s
ta

ti
o

n
 a

n
d
 b

u
ild

in
g
. 
S

lo
p
e
 m

a
n
a
g
e
m

e
n
t 

p
o
lic

ie
s
 i
n
c
lu

d
in

g
 s

lo
p
e
 a

n
g
le

 

re
d

u
c
ti
o

n
, 
a
ff

o
re

s
ta

ti
o

n
, 
d
ra

in
a
g
e
 a

n
d
 s

u
rf

a
c
e
 p

ro
te

c
ti
o
n
. 
S

u
d
d
e
n
 m

a
s
s
 m

o
v
e
m

e
n
ts

 

s
u

c
h

 a
s
 l
a
n

d
s
lid

e
s
 a

re
 f

re
q
u
e
n
tl
y
 t

ri
g
g
e
re

d
 b

y
 h

u
m

a
n
 a

c
ti
v
it
y
 o

r 
n
a
tu

ra
l 
e
v
e
n
ts

.

A
 t

h
e
o
re

ti
c
a
l 
in

tr
o
d
u
c
ti
o
n
 b

a
c
k
e
d
 u

p
 b

y
 a

 c
a
s
e
 s

tu
d
y
, 
e
.g

. 
H

o
n
g
 

K
o
n
g
, 
R

io
 d

e
 J

a
n
e
ir
o
, 
S

a
rn

o
 i
n
 S

o
u
th

e
rn

 I
ta

ly
, 
H

im
a
la

y
a
n
 F

o
o
th

ill
s
, 

S
u
m

a
tr

a
 (
2
0
0
9
).

4
 

W
h
a
t 

a
re

 t
h
e
 m

a
jo

r 
c
a
u

s
e

s
 

o
f 

s
o
il 

d
e
te

ri
o
ra

ti
o

n
 a

n
d

 

e
ro

s
io

n
 a

n
d
 h

o
w

 c
a
n

 t
h

e
y
 

b
e
 p

re
v
e
n
te

d
?

S
o

il 
fo

rm
a
ti
o

n
 a

n
d

 c
h
a
ra

c
te

ri
s
ti
c
s
 i
n
c
lu

d
in

g
 t

e
x
tu

re
, 
b
io

ti
c
, 
a
b
io

ti
c
 c

o
m

p
o
n
e
n
ts

 a
n
d
 

id
e

a
lis

e
d

 s
o

il 
p

ro
�

le
s
 c

h
a
ra

c
te

ri
s
ti
c
 o

f 
m

o
is

t 
a
n
d
 a

ri
d
 c

o
n
d
it
io

n
s
 i
n
 t

e
m

p
e
ra

te
 a

n
d
 

tr
o

p
ic

a
l 
a
re

a
s
. 
S

o
il 

e
ro

s
io

n
 a

n
d
 d

e
te

ri
o
ra

ti
o
n
 t

h
ro

u
g
h
 a

g
ri
c
u
lt
u
re

, 
d
e
fo

re
s
ta

ti
o
n
, 

g
ra

zi
n

g
, 
s
a
lin

is
a
ti
o

n
 a

n
d
 c

o
m

p
a
c
ti
o
n
. 
M

a
n
a
g
e
m

e
n
t 

s
tr

a
te

g
ie

s
 i
n
v
o
lv

in
g
 t

h
e
 

s
u

s
ta

in
a
b

le
 u

s
e

 o
f 

s
o

ils
 f

o
r 

a
g
ri
c
u
lt
u
re

. 
S

tu
d
ie

s
 s

h
o
u
ld

 u
s
e
 e

x
a
m

p
le

s
 f

ro
m

 c
o
u
n
tr

ie
s
 

w
it
h

 c
o

n
tr

a
s
ti
n

g
 l
e

v
e

ls
 o

f 
e
c
o
n
o
m

ic
 d

e
v
e
lo

p
m

e
n
t.

C
a
s
e
 s

tu
d
ie

s
 w

h
e
re

 p
o
s
s
ib

le
 s

h
o
u
ld

 b
e
 l
o
c
a
l 
o
r 

te
x
t 

d
e
ri
v
e
d
; 
e
.g

. 

S
o
u
th

e
rn

 E
n
g
la

n
d
, 
H

im
a
la

y
a
n
 f

o
o
th

ill
s
, 
U

S
A

 D
u
s
tb

o
w

l.
 S

o
il 

p
ro

�
le

s
 

to
 i
n
c
lu

d
e
: 
te

m
p
e
ra

te
 p

o
d
zo

ls
 a

n
d
 b

ro
w

n
 e

a
rt

h
s
, 
tr

o
p
ic

a
l 
la

te
ri
te

s
 a

n
d
 

ra
in

fo
re

s
t 

s
o
ils

.

5
 

W
h
a
t 

p
re

s
s
u
re

s
 h

a
v
e

 

h
u
m

a
n
 a

c
ti
v
it
y
 p

la
c
e

d
 

u
p
o
n
 t

h
e
 r

e
s
o
u
rc

e
s
 o

f 
th

e
 

lit
h
o
s
p
h
e
re

?

 
H

o
w

 c
a
n
 t

h
e
s
e
 r

e
s
o

u
rc

e
s
 

b
e
 m

a
n
a
g
e
d
 s

u
s
ta

in
a
b

ly
 

fo
r 

fu
tu

re
 g

e
n
e
ra

ti
o

n
s
?

T
h

e
 n

a
tu

re
 o

f 
re

n
e

w
a
b
le

, 
n
o
n
-r

e
n
e
w

a
b
le

, 
a
lt
e
rn

a
ti
v
e
 a

n
d
 r

e
c
y
c
la

b
le

 r
e
s
o
u
rc

e
s
.

E
n

e
rg

y
 r

e
s
o

u
rc

e
s
 i
n

 c
o
u
n
tr

ie
s
 w

it
h
 c

o
n
tr

a
s
ti
n
g
 l
e
v
e
ls

 o
f 

e
c
o
n
o
m

ic
 d

e
v
e
lo

p
m

e
n
t,

 

in
c
lu

d
in

g
 d

e
m

a
n

d
 a

n
d
 t

h
e
 d

e
p
le

ti
o
n
 o

f 
re

s
o
u
rc

e
s
 i
n
 M

E
D

C
s
; 
L
E

D
C

 p
ri
o
ri
ti
e
s
 

in
 t

h
e

 u
s
e

 o
f 

fo
s
s
il 

fu
e
ls

; 
th

e
 d

e
p
le

ti
n
g
 o

f 
re

s
e
rv

e
s
 o

f 
fo

s
s
il 

fu
e
ls

. 
S

tr
a
te

g
ie

s
 t

o
 

in
c
lu

d
e

 s
u

s
ta

in
a
b

le
 u

s
e
 o

f 
fo

s
s
il 

fu
e
ls

 t
h
ro

u
g
h
 d

e
v
e
lo

p
in

g
 r

e
n
e
w

a
b
le

 r
e
s
o
u
rc

e
s
 

a
n

d
 c

o
n

s
e

rv
in

g
 e

n
e

rg
y
. 
L
a
n
d
 a

s
 a

 r
e
s
o
u
rc

e
 u

n
d
e
r 

p
re

s
s
u
re

 f
ro

m
 u

rb
a
n
 s

p
ra

w
l 
a
n
d
 

e
c
o

n
o

m
ic

 d
e

v
e

lo
p

m
e

n
ts

. 
T
h
e
 m

a
n
a
g
e
m

e
n
t 

o
f 

a
re

a
s
 o

f 
o
u
ts

ta
n
d
in

g
 n

a
tu

ra
l 
b
e
a
u
ty

; 

c
o

n
s
e

rv
a
ti
o

n
 a

re
a
s
/N

a
ti
o
n
a
l 
P

a
rk

s
.

E
x
a
m

p
le

s
 s

h
o
u
ld

 i
n
c
lu

d
e
 n

o
n
-r

e
n
e
w

a
b
le

 r
e
s
o
u
rc

e
s
 (
c
o
a
l,
 o

il 
a
n
d
 

n
a
tu

ra
l 
g
a
s
) 
a
n
d
 r

e
n
e
w

a
b
le

 r
e
s
o
u
rc

e
s
 (
w

a
te

r 
–
 H

E
P

, 
ti
d
e
 a

n
d
 w

a
v
e
s
, 

w
in

d
 a

n
d
 s

o
la

r 
e
n
e
rg

y
).
 C

a
s
e
 s

tu
d
ie

s
 c

o
n
tr

a
s
ti
n
g
 t

h
e
 p

o
lic

ie
s
 o

f 
o
n
e
 

M
E

D
C

 (
e
.g

. 
G

e
rm

a
n
y
) 
w

it
h
 a

 L
E

D
C

 (
e
.g

. 
In

d
ia

).

S
tr

a
te

g
ie

s
 m

a
y
 b

e
 i
llu

s
tr

a
te

d
 b

y
 c

o
n
tr

a
s
ti
n
g
 t

h
e
 p

o
lic

ie
s
 o

f 
tw

o
 

c
o
u
n
tr

ie
s
 o

r 
b
y
 u

s
in

g
 r

e
s
o
u
rc

e
s
; 
e
.g

. 
w

in
d
, 
w

a
te

r 
a
n
d
 n

u
c
le

a
r 

e
n
e
rg

y
 

in
 F

ra
n
c
e
 w

it
h
 c

o
a
l 
in

 I
n
d
ia

. 
P

re
s
s
u
re

 f
ro

m
 u

rb
a
n
 s

p
ra

w
l 
c
a
n
 b

e
 

ill
u
s
tr

a
te

d
 t

h
ro

u
g
h
 e

x
a
m

p
le

s
 s

u
c
h
 a

s
 S

a
o
 P

a
u
lo

, 
M

u
m

b
a
i,
 L

o
n
d
o
n
, 

T
o
k
y
o
, 
P

a
ri
s
, 
B

u
e
n
o
s
 A

ir
e
s
 a

n
d
 L

a
g
o
s
.
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T
h

e
 a

tm
o

s
p

h
e
re

K
e

y
 Q

u
e
s
ti

o
n

C
o

n
te

n
t

N
o

te
s
 f

o
r 

G
u

id
a
n

c
e

1
 

W
h
a
t 

a
re

 t
h
e
 s

tr
u
c
tu

ra
l 

c
o
m

p
o
n
e
n
ts

 o
f 

th
e

 

a
tm

o
s
p
h
e
re

 a
n
d
 w

h
y
 i
s
 i
t 

im
p
o
rt

a
n
t 

to
 u

n
d
e
rs

ta
n

d
 

th
e
ir
 c

h
a
ra

c
te

ri
s
ti
c
s
?

T
h

e
 s

tr
u

c
tu

re
 o

f 
th

e
 a

tm
o
s
p
h
e
re

 t
o
 i
n
c
lu

d
e
 t

ro
p
o
s
p
h
e
re

, 
s
tr

a
to

s
p
h
e
re

, 
m

e
s
o
s
p
h
e
re

 

a
n

d
 t

h
e

rm
o

s
p

h
e

re
 (
io

n
o
s
p
h
e
re

).
 E

a
c
h
 z

o
n
e
 d

e
s
c
ri
b
e
d
 i
n
 t

e
rm

s
 o

f 
c
o
m

p
o
s
it
io

n
, 

te
m

p
e

ra
tu

re
 a

n
d

 v
a
ri
a
ti
o
n
s
 i
n
 a

ir
 d

e
n
s
it
y
. 
T
h
e
 i
n
te

ra
c
ti
o
n
 o

f 
in

c
o
m

in
g
 a

n
d
 o

u
tg

o
in

g
 

ra
d

ia
ti
o

n
 w

it
h

in
 t

h
e

 t
ro

p
o
s
p
h
e
re

 a
n
d
 s

tr
a
to

s
p
h
e
re

; 
‘t

h
e
 E

a
rt

h
’s

 e
n
e
rg

y
 b

u
d
g
e
t’

. 
T
h
e
 

im
p

o
rt

a
n

c
e

 o
f 

th
e

 t
ro

p
o
s
p
h
e
re

 f
o
r 

w
e
a
th

e
r 

a
n
d
 h

u
m

a
n
 a

c
ti
v
it
y
.

R
e
fe

re
n
c
e
 c

a
n
 b

e
 m

a
d
e
 t

o
 m

o
d
e
ls

 o
f 

a
tm

o
s
p
h
e
ri
c
 s

tr
u
c
tu

re
, 

e
v
id

e
n
c
e
 f

ro
m

 r
e
s
e
a
rc

h
 (
b
a
llo

o
n
s
) 
e
tc

. 
O

zo
n
e
 a

n
d
 t

h
e
 a

b
s
o
rp

ti
o
n
 

o
f 

U
V

 r
a
d
ia

ti
o
n
. 
T
h
e
 a

b
s
o
rp

ti
o
n
 o

f 
v
is

ib
le

 r
a
d
ia

ti
o
n
 b

y
 t

h
e
 E

a
rt

h
’s

 

s
u
rf

a
c
e
; 
e
m

is
s
io

n
 o

f 
th

e
rm

a
l 
in

fr
a
-r

e
d
 r

a
d
ia

ti
o
n
 a

n
d
 a

b
s
o
rp

ti
o
n
 b

y
 

tr
o
p
o
s
p
h
e
ri
c
 g

a
s
e
s
.

2
 

W
h
a
t 

is
 t

h
e
 p

a
tt

e
rn

 o
f 

a
ir
 m

o
v
e
m

e
n
t 

in
 t

h
e

 

tr
o
p
o
s
p
h
e
re

 a
n
d
 h

o
w

 

d
o
e
s
 i
t 

in
�
u
e
n
c
e
 r

e
g

io
n

a
l 

c
lim

a
te

s
 a

n
d
 l
o
c
a
l 

w
e
a
th

e
r?

 
W

h
a
t 

m
e
th

o
d
s
 a

re
 

e
m

p
lo

y
e
d
 t

o
 f

o
re

c
a
s
t 

w
e
a
th

e
r 

p
a
tt

e
rn

s
?

V
a
ri
a
ti
o

n
s
 i
n

 g
lo

b
a
l 
in

s
o
la

ti
o
n
. 
R

e
g
io

n
s
 o

f 
h
ig

h
 a

n
d
 l
o
w

 p
re

s
s
u
re

. 
G

lo
b
a
l 
a
n
d
 l
o
c
a
l 

w
in

d
 s

y
s
te

m
s
. 
T

h
e

 e
ff

e
c
ts

 o
f 

la
n
d
 r

e
lie

f 
a
n
d
 o

c
e
a
n
 c

u
rr

e
n
ts

. 
T
h
e
 l
o
c
a
ti
o
n
 a

n
d
 

c
h

a
ra

c
te

ri
s
ti
c
 f

e
a
tu

re
s
 o

f 
th

e
 m

a
jo

r 
c
lim

a
ti
c
 r

e
g
io

n
s
 t

o
 i
n
c
lu

d
e
 e

q
u
a
to

ri
a
l,
 t

ro
p
ic

a
l 

d
e

s
e

rt
, 
s
a
v
a
n

n
a
h

 a
n

d
 m

o
n
s
o
o
n
, 
w

a
rm

 t
e
m

p
e
ra

te
 c

lim
a
te

s
 a

n
d
 S

u
b
-A

rc
ti
c
 (
a
s
 f

o
r 

th
e

 b
io

m
e

s
 i
n

 t
h

e
 b

io
s
p
h
e
re

 m
o
d
u
le

).
 T

h
e
 f

o
rm

a
ti
o
n
, 
c
h
a
ra

c
te

ri
s
ti
c
s
 a

n
d
 e

ff
e
c
ts

 o
f 

a
n

ti
c
y
c
lo

n
e

s
 (
h

ig
h

 p
re

s
s
u
re

 s
y
s
te

m
s
),
 t

e
m

p
e
ra

te
 f

ro
n
ta

l 
d
e
p
re

s
s
io

n
s
 a

n
d
 t

ro
p
ic

a
l 

c
y
c
lo

n
e

s
 (
h

u
rr

ic
a
n

e
s
).

 W
e
a
th

e
r 

fo
re

c
a
s
ti
n
g
 i
n
 r

e
la

ti
o
n
 t

o
 t

h
e
s
e
 w

e
a
th

e
r 

c
o
n
d
it
io

n
s
.

T
h
e
 E

a
rt

h
’s

 t
e
m

p
e
ra

tu
re

 a
n
d
 p

re
s
s
u
re

 d
is

tr
ib

u
ti
o
n
/s

e
a
s
o
n
a
l 

v
a
ri
a
ti
o
n
s
. 
T
h
e
 s

tu
d
y
 o

f 
c
lim

a
ti
c
 r

e
g
io

n
s
 c

a
n
 b

e
 l
in

k
e
d
 w

it
h
 t

h
e
 

b
io

m
e
s
 i
n
c
lu

d
e
d
 i
n
 t

h
e
 b

io
s
p
h
e
re

 m
o
d
u
le

. 
T
ra

d
it
io

n
a
l 
te

x
t-

b
a
s
e
d
 

s
tu

d
ie

s
 o

r 
s
tu

d
e
n
t 

in
v
e
s
ti
g
a
ti
o
n
s
. 
T
h
e
 u

s
e
 o

f 
w

e
a
th

e
r 

c
h
a
rt

s
, 
s
a
te

lli
te

 

d
a
ta

 i
n
 f

o
re

c
a
s
ti
n
g
 a

n
d
 r

e
c
o
rd

in
g
 w

e
a
th

e
r 

d
a
ta

 (
v
is

u
a
l 
a
n
d
 i
n
fr

a
-r

e
d
 

p
h
o
to

g
ra

p
h
y
).
 R

e
le

v
a
n
t 

c
a
s
e
 s

tu
d
ie

s
 t

o
 i
llu

s
tr

a
te

 h
u
rr

ic
a
n
e
s
 a

n
d
 

c
a
u
s
e
s
 a

n
d
 e

ff
e
c
ts

 o
f 

d
ro

u
g
h
t.

3
 

H
o
w

 d
o
e
s
 h

u
m

a
n
 a

c
ti
v
it
y
 

a
d
v
e
rs

e
ly

 a
ff

e
c
t 

th
e

 

a
tm

o
s
p
h
e
re

?

T
h

e
 p

ri
n

c
ip

a
l 
s
o

u
rc

e
s
, 
c
o
m

p
o
s
it
io

n
 a

n
d
 e

ff
e
c
ts

 o
f 

a
tm

o
s
p
h
e
ri
c
 p

o
llu

ti
o
n
 i
n
c
lu

d
in

g
: 

•
 

 C
F

C
s
 a

n
d

 t
h

e
ir
 r

o
le

 i
n
 s

tr
a
to

s
p
h
e
ri
c
 o

zo
n
e
 d

e
p
le

ti
o
n
.

•
 

 C
a
rb

o
n

 d
io

x
id

e
 a

n
d
 m

e
th

a
n
e
 a

n
d
 t

h
e
 e

n
h
a
n
c
e
d
 g

re
e
n
h
o
u
s
e
 e

ff
e
c
t;

 t
o
 i
n
c
lu

d
e
 

p
re

d
ic

te
d

 a
n

d
 p

o
s
s
ib

le
 c

lim
a
ti
c
 e

ff
e
c
ts

 o
f 

g
lo

b
a
l 
w

a
rm

in
g
.

•
 

 S
u

lf
u

r 
d

io
x
id

e
 a

n
d
 n

it
ro

g
e
n
 a

n
d
 t

h
e
 f

o
rm

a
ti
o
n
 o

f 
a
c
id

 r
a
in

 i
n
c
lu

d
in

g
 e

ff
e
c
ts

 u
p
o
n
 

b
u

ild
in

g
s
, 
la

k
e

s
, 
ri
v
e
rs

 a
n
d
 s

o
ils

.

•
 

 G
ro

u
n

d
 l
e

v
e

l 
o

zo
n
e
 d

e
ri
v
e
d
 f

ro
m

 n
it
ro

g
e
n
 o

x
id

e
s
, 
v
o
la

ti
le

 o
rg

a
n
ic

 c
o
m

p
o
u
n
d
s
 

a
n

d
 s

u
n

lig
h

t.

•
 

 N
o

is
e

 d
e

ri
v
e

d
 p

ri
m

a
ri
ly

 f
ro

m
 t

ra
f�

c
 a

n
d
 i
n
d
u
s
tr

y
.

•
 

 T
h

e
 p

a
tt

e
rn

s
 o

f 
u

rb
a
n
 p

o
llu

ti
o
n
 a

c
ro

s
s
 u

rb
a
n
 a

re
a
s
 i
n
c
lu

d
in

g
: 
s
m

o
g
 (
b
o
th

 

s
m

o
k
e

 a
n

d
 p

h
o

to
c
h
e
m

ic
a
l)
, 
p
o
llu

ti
o
n
 p

lu
m

e
s
 a

n
d
 r

e
a
s
o
n
s
 f

o
r 

d
if
fe

re
n
t 

le
v
e
ls

 o
f 

p
o

llu
ti
o

n
 w

it
h

in
 u

rb
a
n
 a

re
a
s
.

E
x
a
m

p
le

s
 f

ro
m

 t
h
e
 A

n
ta

rc
ti
c
 a

n
d
 N

o
rt

h
e
rn

 H
e
m

is
p
h
e
re

. 
T
h
e
 l
ik

e
ly

 

im
p
a
c
t 

o
f 

g
lo

b
a
l 
w

a
rm

in
g
 o

n
 r

a
is

in
g
 s

e
a
 l
e
v
e
ls

, 
in

c
re

a
s
e
d
 s

to
rm

 

in
te

n
s
it
y
, 
c
lim

a
ti
c
 c

h
a
n
g
e
. 
W

h
e
re

 p
o
s
s
ib

le
 u

s
e
 l
o
c
a
l 
e
x
a
m

p
le

s
. 
T
h
e
re

 

is
 a

n
 o

p
p
o
rt

u
n
it
y
 t

o
 l
in

k
 i
n
d
u
s
tr

ia
l 
p
o
llu

ti
o
n
 w

it
h
 K

e
y
 Q

u
e
s
ti
o
n
 5

 i
n
 

th
e
 l
it
h
o
s
p
h
e
re

 m
o
d
u
le

. 
E

m
is

s
io

n
s
 f

ro
m

 i
n
d
u
s
tr

ia
lis

e
d
 c

o
u
n
tr

ie
s
 a

n
d
 

tr
a
n
s
fe

re
n
c
e
 t

o
 o

th
e
r 

c
o
u
n
tr

ie
s
. 
R

e
fe

re
n
c
e
 c

a
n
 b

e
 m

a
d
e
 t

o
 s

tu
d
ie

s
 

in
 t

h
e
 U

K
 a

n
d
 S

w
e
d
e
n
 (
1
9
8
0
s
),
 L

o
n
d
o
n
, 
A

th
e
n
s
, 
B

e
iji

n
g
 a

n
d
 L

o
s
 

A
n
g
e
le

s
.

4
 

H
o
w

 c
a
n
 a

tm
o
s
p
h

e
ri
c
 

p
o
llu

ti
o
n
 b

e
 c

o
n
tr

o
lle

d
 a

n
d

 

w
h
a
t 

a
re

 t
h
e
 p

ro
b
le

m
s
 

in
v
o
lv

e
d
 w

it
h
 t

h
e
 l
o

c
a
l 
a
n

d
 

g
lo

b
a
l 
m

a
n
a
g
e
m

e
n

t 
o

f 

a
tm

o
s
p
h
e
ri
c
 p

o
llu

ti
o

n
?

R
e

d
u

c
in

g
 e

m
is

s
io

n
s
 t

h
ro

u
g
h
 c

le
a
n
in

g
 �

u
e
 g

a
s
e
s
, 
a
lt
e
rn

a
ti
v
e
 e

n
e
rg

y
, 
a
ff

o
re

s
ta

ti
o
n
, 

C
F

C
 f

re
e

 d
o

m
e

s
ti
c
 a

p
p
lia

n
c
e
s
, 
s
p
ra

y
s
 e

tc
. 
T
h
e
 u

s
e
 o

f 
a
lt
e
rn

a
ti
v
e
 s

o
u
rc

e
s
 o

f 

e
n

e
rg

y
 i
n

c
lu

d
in

g
 w

in
d
, 
w

a
te

r 
a
n
d
 n

u
c
le

a
r 

e
n
e
rg

y
. 
In

te
rn

a
ti
o
n
a
l 
c
o
n
tr

o
ls

/p
ro

to
c
o
ls

, 

re
c
o

g
n

is
in

g
 t

h
a
t 

p
o

llu
ti
o
n
 c

ro
s
s
e
s
 i
n
te

rn
a
ti
o
n
a
l 
b
o
u
n
d
a
ri
e
s
. 
T
h
e
 b

a
c
k
g
ro

u
n
d
 t

o
 t

h
e
 

d
if
�

c
u

lt
ie

s
 i
n

 a
c
h

ie
v
in

g
 a

 b
ro

a
d
 a

g
re

e
m

e
n
t 

in
 t

h
e
 r

e
d
u
c
ti
o
n
 o

f 
a
tm

o
s
p
h
e
ri
c
 p

o
llu

ti
o
n
. 

S
tr

a
te

g
ie

s
 f

o
r 

m
a
n

a
g

in
g
 t

h
e
 r

e
d
u
c
ti
o
n
 o

f 
n
o
is

e
 i
n
 u

rb
a
n
 a

re
a
s
.

R
e
fe

re
n
c
e
 t

o
 c

o
n
tr

o
ls

 o
n
 C

F
C

 e
m

is
s
io

n
s
; 
e
x
a
m

p
le

s
: 
fr

o
m

 c
o
u
n
tr

ie
s
 

w
it
h
 c

o
n
tr

a
s
ti
n
g
 l
e
v
e
ls

 o
f 

e
c
o
n
o
m

ic
 d

e
v
e
lo

p
m

e
n
ts

, 
K

y
o
to

 a
n
d
 

B
u
e
n
o
s
 A

ir
e
s
 (
1
9
9
8
) 
a
n
d
 R

io
 d

e
 J

a
n
e
ir
o
 (
1
9
9
2
) 
m

e
e
ti
n
g
s
 a

n
d
 t

h
e
 

p
ro

b
le

m
s
 i
n
 a

c
h
ie

v
in

g
 a

g
re

e
m

e
n
t.

 A
ff

o
re

s
ta

ti
o
n
 a

n
d
 t

h
e
 u

s
e
 o

f 

a
lt
e
rn

a
ti
v
e
 e

n
e
rg

y
 s

o
u
rc

e
s
. 
R

e
fe

re
n
c
e
 t

o
 e

x
a
m

p
le

s
 s

u
c
h
 a

s
 a

 L
E

D
C

 

a
n
d
 a

 M
E

D
C

 t
o
 i
llu

s
tr

a
te

 p
ro

b
le

m
s
 i
n
 c

o
n
tr

o
lli

n
g
 i
n
d
u
s
tr

ia
l 
p
o
llu

ti
o
n
. 

W
h
e
re

v
e
r 

p
o
s
s
ib

le
, 
lo

c
a
l 
s
tu

d
ie

s
 o

ff
e
r 

b
e
tt

e
r 

o
p
p
o
rt

u
n
it
ie

s
 f

o
r 

s
tu

d
y
in

g
 t

h
e
 c

a
u
s
e
s
 a

n
d
 e

ff
e
c
ts

 o
f 

u
rb

a
n
 p

o
llu

ti
o
n
 i
n
c
lu

d
in

g
: 
n
o
is

e
, 

c
a
rb

o
n
 m

o
n
o
x
id

e
 a

n
d
 g

ro
u
n
d
 l
e
v
e
l 
o
zo

n
e
.
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T
h

e
 h

y
d

ro
s
p

h
e
re

K
e

y
 Q

u
e
s
ti

o
n

C
o

n
te

n
t

N
o

te
s
 f

o
r 

G
u

id
a
n

c
e

1
 

H
o
w

 i
s
 w

a
te

r 
s
to

re
d

 a
n

d
 

tr
a
n
s
fe

rr
e
d
 g

lo
b
a
lly

 a
n

d
 

lo
c
a
lly

?

T
h

e
 m

a
in

 s
to

ra
g

e
 z

o
n

e
s
 o

f 
w

a
te

r 
a
n
d
 t

h
e
 p

e
rc

e
n
ta

g
e
s
 o

f 
w

a
te

r 
h
e
ld

 i
n
 e

a
c
h
, 
e
.g

. 

th
e

 g
lo

b
a
l 
a
n

d
 l
o

c
a
l 
h
y
d
ro

lo
g
ic

a
l 
c
y
c
le

s
, 
ri
s
in

g
 s

e
a
 l
e
v
e
ls

 a
n
d
 c

o
a
s
ta

l 
in

u
n
d
a
ti
o
n
. 
T
h
e
 

e
ff

e
c
ts

 o
f 

a
g

ri
c
u

lt
u

re
, 

in
d
u
s
tr

y
 a

n
d
 d

o
m

e
s
ti
c
 u

s
a
g
e
 u

p
o
n
 n

a
tu

ra
l 
s
u
p
p
lie

s
 o

f 
w

a
te

r.
 

H
o

w
 h

u
m

a
n

 a
c
ti
v
it
y
 i
n
 t

h
e
 f

o
rm

 o
f 

u
rb

a
n
 d

e
v
e
lo

p
m

e
n
t,

 d
e
fo

re
s
ta

ti
o
n
 a

n
d
 a

g
ri
c
u
lt
u
re

 

m
a
y
 c

a
u

s
e

 r
iv

e
rs

 t
o

 �
o
o
d
. 
T
h
e
 l
o
c
a
l 
w

a
te

r 
c
y
c
le

 i
n
c
lu

d
e
s
 e

v
a
p
o
ra

ti
o
n
, 
p
re

c
ip

it
a
ti
o
n
, 

in
te

rc
e

p
ti
o

n
, 
ru

n
-o

ff
, 

in
�
lt
ra

ti
o
n
 a

n
d
 g

ro
u
n
d
w

a
te

r.
 G

ro
u
n
d
w

a
te

r 
s
to

re
s
 a

re
 t

o
 i
n
c
lu

d
e
 

th
e

 f
e

a
tu

re
s
 o

f 
n

a
tu

ra
l 
a
q
u
if
e
rs

: 
c
o
n
�
n
e
d
, 
u
n
c
o
n
�
n
e
d
 a

n
d
 p

e
rc

h
e
d
.

T
h
e
 g

lo
b
a
l 
(c

lo
s
e
d
) 
s
y
s
te

m
 i
n
 c

o
n
ju

n
c
ti
o
n
 w

it
h
 t

h
e
 m

o
re

 l
o
c
a
lis

e
d
 

o
p
e
n
 s

y
s
te

m
, 
w

h
ic

h
 c

o
u
ld

 b
e
 a

 l
o
c
a
l 
d
ra

in
a
g
e
 b

a
s
in

. 
It

 i
s
 p

o
s
s
ib

le
 

to
 u

n
d
e
rt

a
k
e
 t

h
e
 l
o
c
a
l 
e
le

m
e
n
t 

o
f 

th
is

 s
tu

d
y
 t

h
ro

u
g
h
 �

e
ld

 w
o
rk

. 

E
x
a
m

p
le

s
 o

f 
n
a
tu

ra
l 
a
q
u
if
e
rs

 c
a
n
 b

e
 o

n
 a

 s
m

a
ll 

lo
c
a
l 
s
c
a
le

 o
r 

o
f 

th
e
 

s
c
a
le

 o
f 

th
e
 A

u
s
tr

a
lia

n
 B

a
s
in

.

2
 

W
h
a
t 

h
a
s
 b

e
e
n
 t

h
e
 i
m

p
a
c
t 

o
f 

h
u
m

a
n
 a

c
ti
v
it
y
 o

n
 t

h
e

 

q
u
a
n
ti
ti
e
s
 o

f 
w

a
te

r 
in

 

n
a
tu

ra
l 
s
to

re
s
?

T
h

e
 i
m

p
a
c
t 

o
f 

c
lim

a
ti
c
 c

h
a
n
g
e
 a

n
d
 g

lo
b
a
l 
w

a
rm

in
g
 o

n
 s

e
a
 a

n
d
 i
c
e
 v

o
lu

m
e
s
. 
T
h
e
 

im
p

a
c
t 

o
f 

ri
s
in

g
 s

e
a
 l
e

v
e
ls

, 
b
o
th

 i
n
 t

h
e
 p

a
s
t 

a
s
 w

it
h
 i
c
e
 a

g
e
s
 a

n
d
 c

u
rr

e
n
tl
y
 t

h
ro

u
g
h
 

th
e

 i
n

c
re

a
s
e

d
 l
ik

e
lih

o
o
d
 o

f 
�
o
o
d
in

g
 i
n
 l
o
w

-l
y
in

g
 a

re
a
s
. 
T
h
e
 i
m

p
a
c
t 

o
f 

a
g
ri
c
u
lt
u
re

 a
n
d
 

th
e

 s
u

p
p

ly
 o

f 
w

a
te

r 
fo

r 
in

d
u
s
tr

ia
l 
a
n
d
 d

o
m

e
s
ti
c
 u

s
e
 u

p
o
n
 n

a
tu

ra
l 
s
u
p
p
lie

s
 o

f 
w

a
te

r.

T
h

e
 i
n

te
ra

c
ti
o

n
 b

e
tw

e
e
n
 g

ro
w

th
 i
n
 p

o
p
u
la

ti
o
n
 a

n
d
 w

a
te

r 
s
u
p
p
ly

 i
n
 c

o
u
n
tr

ie
s
 w

it
h
 

c
o

n
tr

a
s
ti
n

g
 l
e

v
e

ls
 o

f 
e

c
o
n
o
m

ic
 d

e
v
e
lo

p
m

e
n
t.

E
m

p
h
a
s
is

 o
n
 t

h
e
 f

ra
g
ili

ty
 o

f 
th

e
 g

lo
b
a
l 
c
lim

a
te

 w
it
h
 r

e
fe

re
n
c
e
 t

o
 b

o
th

 

fa
lli

n
g
 (
p
a
s
t)

 a
n
d
 r

is
in

g
 s

e
a
 l
e
v
e
ls

 (
c
u
rr

e
n
t 

a
n
d
 f

u
tu

re
).
 D

im
in

is
h
in

g
 

w
a
te

r 
s
u
p
p
lie

s
 a

s
 a

 r
e
s
u
lt
 o

f 
a
g
ri
c
u
lt
u
re

 c
o
u
ld

 i
n
c
lu

d
e
 t

h
e
 A

ra
l 
S

e
a
, 

P
ra

ir
ie

s
, 
A

u
s
tr

a
lia

n
 A

rt
e
s
ia

n
 B

a
s
in

. 
S

h
o
rt

a
g
e
s
 d

u
e
 t

o
 u

rb
a
n
 a

n
d
 

in
d
u
s
tr

ia
l 
d
e
m

a
n
d
 m

a
y
 i
n
c
lu

d
e
 M

e
x
ic

o
 C

it
y
, 
M

id
d
le

 E
a
s
t,

 L
o
n
d
o
n
 

B
a
s
in

. 
T
h
e
re

 i
s
 a

n
 o

p
p
o
rt

u
n
it
y
 t

o
 r

e
s
e
a
rc

h
 l
o
c
a
l 
w

a
te

r 
s
u
p
p
lie

s
 a

n
d
 

s
u
p
p
ly

.

3
 

H
o
w

 c
a
n
 w

a
te

r 
s
u

p
p

ly
 

b
e
 s

u
s
ta

in
e
d
 a

n
d
 w

h
a
t 

a
re

 t
h
e
 e

n
v
ir
o
n
m

e
n

ta
l 

c
o
n
s
e
q
u
e
n
c
e
s
 o

f 
th

e
 

a
rt

i�
c
ia

l 
s
to

ra
g
e
 o

f 
w

a
te

r?

T
h

e
 m

a
n

a
g

e
m

e
n

t 
o

f 
w

a
te

r 
s
u
p
p
ly

 o
n
 a

 l
o
c
a
l 
a
n
d
 r

e
g
io

n
a
l 
s
c
a
le

, 
in

c
lu

d
in

g
 d

is
p
a
ri
ti
e
s
 

in
 w

a
te

r 
re

s
o

u
rc

e
s
, 
th

e
 d

e
m

a
n
d
 f

o
r 

w
a
te

r 
a
n
d
 t

h
e
 s

u
p
p
ly

 o
f 

w
a
te

r.
 D

a
m

s
, 
b
a
rr

a
g
e
s
 

a
n

d
 r

e
s
e

rv
o

ir
s
. 
A

d
v
a
n
ta

g
e
s
: 
w

a
te

r 
s
u
p
p
ly

 r
e
c
re

a
ti
o
n
, 
p
o
w

e
r,

 e
n
v
ir
o
n
m

e
n
t 

a
n
d
 l
o
c
a
l 

c
lim

a
te

. 
D

is
a
d

v
a
n

ta
g

e
s
: 
c
o
s
t,

 s
ilt

in
g
, 
s
o
c
io

-e
c
o
n
o
m

ic
 a

n
d
 e

n
v
ir
o
n
m

e
n
ta

l.
 W

a
te

r 

s
u

p
p

ly
 i
n

 a
ri
d

 c
o

u
n

tr
ie

s
 t

o
 i
n
c
lu

d
e
 g

ro
u
n
d
w

a
te

r 
a
n
d
 d

e
s
a
lin

is
a
ti
o
n
.

E
x
a
m

p
le

s
 c

h
o
s
e
n
 f

ro
m

 c
o
n
tr

a
s
ti
n
g
 a

re
a
s
 s

u
c
h
 a

s
 U

S
A

 (
C

o
lo

ra
d
o
),
 

C
h
in

a
 (
T
h
re

e
 G

o
rg

e
s
),
 N

ig
e
ri
a
 o

r 
G

h
a
n
a
. 
E

x
a
m

p
le

s
 o

f 
d
e
s
a
lin

is
a
ti
o
n
 

in
 P

e
rs

ia
n
 G

u
lf
 s

ta
te

s
, 
M

a
lt
a
. 
C

a
s
e
 s

tu
d
ie

s
 s

h
o
u
ld

 c
o
m

p
a
re

 a
n
d
 

c
o
n
tr

a
s
t:

•
 

c
o
u
n
tr

ie
s
 w

it
h
 c

o
n
tr

a
s
ti
n
g
 l
e
v
e
ls

 o
f 

e
c
o
n
o
m

ic
 d

e
v
e
lo

p
m

e
n
t

•
 

 a
re

a
s
 w

it
h
 a

 p
le

n
ti
fu

l 
n
a
tu

ra
l 
s
u
p
p
ly

 o
f 

w
a
te

r 
w

it
h
 d

ro
u
g
h
t 

a
ff

e
c
te

d
 r

e
g
io

n
s
.

4
 

H
o
w

 d
o
e
s
 h

u
m

a
n
 a

c
ti
v
it
y
 

le
a
d
 t

o
 t

h
e
 p

o
llu

ti
o

n
 o

f 

w
a
te

r 
s
to

re
s
 a

n
d
 h

o
w

 c
a
n

 

th
is

 f
o
rm

 o
f 

p
o
llu

ti
o

n
 b

e
 

m
a
n
a
g
e
d
?

P
o

llu
ti
o

n
 o

f 
g

ro
u

n
d

w
a
te

r 
b
y
 m

e
ta

ls
, 
n
u
tr

ie
n
ts

, 
a
n
d
 o

rg
a
n
ic

 c
o
m

p
o
u
n
d
s
. 

N
u

tr
ie

n
t 

e
n

ri
c
h

m
e

n
t 

a
n
d
 e

u
tr

o
p
h
ic

a
ti
o
n
 o

f 
la

k
e
s
 a

n
d
 r

iv
e
rs

; 
th

e
 m

a
in

 s
o
u
rc

e
s
 o

f 

e
u

tr
o

p
h

ic
a
ti
o

n
 a

n
d

 i
ts

 e
ff

e
c
ts

. 
T
h
e
 i
m

p
a
c
t 

o
f 

s
e
w

a
g
e
 d

is
p
o
s
a
l 
u
p
o
n
 r

iv
e
rs

, 
la

k
e
s
 a

n
d
 

s
e

a
s
 a

n
d

 t
h

e
 m

a
in

 h
e

a
lt
h
 a

n
d
 e

n
v
ir
o
n
m

e
n
ta

l 
p
ro

b
le

m
s
 a

s
s
o
c
ia

te
d
 w

it
h
 t

h
e
 d

is
p
o
s
a
l 

o
f 

s
e

w
a
g

e
 s

lu
d

g
e

. 
M

a
ri
n
e
 p

o
llu

ti
o
n
 a

n
d
 e

ff
e
c
ts

 o
n
 a

q
u
a
ti
c
 a

n
d
 b

ir
d
 l
if
e
 a

n
d
 o

n
 t

h
e
 

c
o

a
s
ta

l 
e

n
v
ir
o

n
m

e
n

t.
 P

o
llu

ti
o
n
 o

f 
ri
v
e
rs

 a
n
d
 l
a
k
e
s
 b

y
 i
n
d
u
s
tr

ia
l 
s
p
ill

a
g
e
 a

n
d
 r

iv
e
r/

la
k
e
 

p
o

llu
ti
o

n
. 
M

a
n

a
g

e
m

e
n
t 

v
ia

 w
a
s
te

 c
o
n
tr

o
ls

, 
lo

c
a
l 
a
n
d
 r

e
g
io

n
a
l 
p
o
lic

ie
s
.

C
a
n
d
id

a
te

s
 m

a
y
 u

s
e
 l
o
c
a
l 
s
tu

d
ie

s
 a

n
d
 l
in

k
 t

h
e
 e

x
a
m

in
a
ti
o
n
 

re
q
u
ir
e
m

e
n
ts

 w
it
h
 t

h
e
 w

id
e
 r

a
n
g
e
 o

f 
re

s
e
a
rc

h
 p

ro
je

c
ts

 o
n
 t

h
e
 

to
p
ic

. 
O

th
e
r 

c
a
s
e
 s

tu
d
ie

s
 c

o
u
ld

 i
n
c
lu

d
e
 t

h
e
 R

h
in

e
, 
G

a
n
g
e
s
, 
th

e
 

M
e
d
it
e
rr

a
n
e
a
n
 S

e
a
 a

n
d
 o

il 
ta

n
k
e
r 

s
p
ill

a
g
e
.
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T
h

e
 b

io
s
p

h
e
re

In
 t

h
is

 m
o
d
u
le

, 
tw

o
 c

o
n
tr

a
s
ti
n
g
 e

c
o
s
y
s
te

m
s
 s

h
o
u
ld

 b
e

 s
tu

d
ie

d
 t

o
 a

 g
re

a
te

r 
d
e
p
th

 a
n
d
 s

h
o
u
ld

 i
n
c
o
rp

o
ra

te
 i
n
fo

rm
a
ti
o
n
 f

ro
m

 K
e

y
 Q

u
e

s
ti
o

n
s
 1

, 
2

 a
n

d
 3

; 
id

e
a
lly

 o
n

e
 o

f 
th

e
s
e

 s
tu

d
ie

s
 c

a
n

 b
e

 

b
a
s
e
d
 u

p
o
n
 a

n
 a

re
a
 w

it
h
 w

h
ic

h
 t

h
e
 s

tu
d
e
n
ts

 h
a
v
e
 s

o
m

e
 p

e
rs

o
n
a
l 
fa

m
ili

a
ri
ty

.

K
e

y
 Q

u
e
s
ti

o
n

C
o

n
te

n
t

N
o

te
s
 f

o
r 

G
u

id
a
n

c
e

1
 

W
h
a
t 

a
re

 t
h
e
 m

a
jo

r 
a
b

io
ti
c
 

a
n
d
 b

io
ti
c
 f

a
c
to

rs
, 
w

h
ic

h
 

d
ri
v
e
 a

n
d
 i
n
�
u
e
n
c
e

 t
h

e
 

d
is

tr
ib

u
ti
o
n
 o

f 
d
if
fe

re
n

t 

e
c
o
s
y
s
te

m
s
?
 

 
W

h
a
t 

a
re

 t
h
e
 m

a
in

 

c
o
m

p
o
n
e
n
ts

 a
n
d
 

c
h
a
ra

c
te

ri
s
ti
c
s
 o

f 

e
c
o
s
y
s
te

m
s
 a

n
d
 h

o
w

 a
re

 

th
e
y
 s

tr
u
c
tu

re
d
?

T
h

e
 b

io
ti
c
 a

n
d

 a
b

io
ti
c
 f

a
c
to

rs
 w

h
ic

h
 c

o
n
tr

o
l 
th

e
 d

is
tr

ib
u
ti
o
n
 o

f 
th

e
 w

o
rl
d
’s

 m
a
jo

r 

b
io

m
e

s
 a

s
 l
is

te
d

 i
n

 t
h

e
 n

o
te

s
 f

o
r 

g
u
id

a
n
c
e
. 
T
h
e
 c

h
a
ra

c
te

ri
s
ti
c
s
 o

f 
e
c
o
s
y
s
te

m
s
 

in
 t

e
rm

s
 o

f 
th

e
ir
 b

io
ti
c
 a

n
d
 a

b
io

ti
c
 c

o
m

p
o
n
e
n
ts

 (
s
o
il,

 t
e
m

p
e
ra

tu
re

, 
ra

in
fa

ll,
 

p
h

o
to

s
y
n

th
e

s
is

, 
n

e
t 

p
ri
m

a
ry

 p
ro

d
u
c
ti
v
it
y
, 
s
u
c
c
e
s
s
io

n
, 
b
io

m
a
s
s
, 
b
io

d
iv

e
rs

it
y
, 
tr

o
p
h
ic

 

le
v
e

ls
, 
fo

o
d

 c
h

a
in

s
 a

n
d
 w

e
b
s
, 
h
a
b
it
a
ts

 a
n
d
 n

ic
h
e
s
).
 T

h
e
 r

e
la

ti
o
n
s
h
ip

 b
e
tw

e
e
n
 

e
c
o

lo
g

ic
a
l 
p

y
ra

m
id

s
, 

p
y
ra

m
id

 o
f 

n
u
m

b
e
rs

, 
b
io

m
a
s
s
 a

n
d
 e

n
e
rg

y
. 
T
h
e
 i
n
te

ra
c
ti
o
n
 o

f 

th
e

s
e

 c
o

m
p

o
n

e
n

ts
 t

o
 b

e
 i
llu

s
tr

a
te

d
 t

h
ro

u
g
h
 r

e
la

ti
v
e
 s

iz
e
 o

f 
th

e
 �

o
w

s
 a

n
d
 s

to
re

s
 o

f 

n
u

tr
ie

n
ts

 b
e

tw
e

e
n

 v
e
g
e
ta

ti
o
n
, 
lit

te
r 

a
n
d
 s

o
il.

A
 s

u
rv

e
y
 o

f 
th

e
 g

lo
b
a
l 
s
y
s
te

m
 f

o
llo

w
e
d
 b

y
 a

 s
tu

d
y
 o

f 
th

e
 d

is
tr

ib
u
ti
o
n
 

o
f 

th
e
 f

o
llo

w
in

g
 b

io
m

e
s
: 
tr

o
p
ic

a
l 
ra

in
fo

re
s
t,

 m
o
n
s
o
o
n
 r

a
in

fo
re

s
t,

 

tr
o
p
ic

a
l 
s
a
v
a
n
n
a
h
, 
d
e
s
e
rt

, 
te

m
p
e
ra

te
 d

e
c
id

u
o
u
s
 a

n
d
 h

ig
h
 a

lt
it
u
d
e
 a

n
d
 

la
ti
tu

d
e
 t

u
n
d
ra

, 
in

c
lu

d
in

g
 p

e
rm

a
fr

o
s
t.

 T
w

o
 c

o
n
tr

a
s
ti
n
g
 c

a
s
e
 s

tu
d
ie

s
 

s
h
o
u
ld

 b
e
 c

h
o
s
e
n
 f

ro
m

 t
h
e
s
e
. 
W

h
ils

t 
a
 b

io
m

e
 c

a
n
 b

e
 c

o
n
s
id

e
re

d
 

a
 g

lo
b
a
l 
s
c
a
le

 e
c
o
s
y
s
te

m
, 
e
c
o
s
y
s
te

m
s
 o

c
c
u
r 

o
n
 a

 v
a
ri
e
ty

 o
f 

s
c
a
le

s
 

w
it
h
in

 b
ro

a
d
 v

e
g
e
ta

ti
o
n
 z

o
n
e
s
. 
P

h
o
to

s
y
n
th

e
s
is

: 
it
s
 r

e
q
u
ir
e
m

e
n
ts

 a
n
d
 

p
ro

c
e
s
s
. 
P

h
o
to

s
y
n
th

e
s
is

 a
n
d
 d

if
fe

re
n
t 

w
a
v
e
le

n
g
th

s
. 
T
h
e
 i
n
�
u
e
n
c
e
 o

f 

lig
h
t 

in
te

n
s
it
y
 a

n
d
 r

a
in

fa
ll 

o
n
 p

la
n
t 

p
ro

d
u
c
ti
v
it
y
.

2
 

H
o
w

 h
a
s
 h

u
m

a
n
 a

c
ti
v
it
y
 

b
o
th

 d
is

ru
p
te

d
 a

n
d

 

d
e
s
tr

o
y
e
d
 e

c
o
s
y
s
te

m
s
?

T
h

e
 i
m

p
a
c
t 

o
f 

a
g

ri
c
u

lt
u
re

, 
d
e
fo

re
s
ta

ti
o
n
, 
e
x
p
lo

it
a
ti
o
n
 a

n
d
 �

re
s
 u

p
o
n
 t

e
rr

e
s
tr

ia
l 

e
c
o

s
y
s
te

m
s
. 
T

h
e

 f
o

rm
a
ti
o
n
 o

f 
p
la

g
io

c
lim

a
x
e
s
, 
a
rr

e
s
te

d
 s

u
c
c
e
s
s
io

n
s
 a

n
d
 l
o
s
s
 o

f 

b
io

d
iv

e
rs

it
y
. 
T

h
e

 e
ff

e
c
ts

 o
f 

c
le

a
ri
n
g
 t

ro
p
ic

a
l 
ra

in
fo

re
s
t 

fo
r 

in
d
u
s
tr

ia
l 
a
n
d
 a

g
ri
c
u
lt
u
ra

l 

u
s
e

. 
T

h
e

 i
m

p
a
c
t 

o
f 

c
o

m
m

e
rc

ia
l 
fa

rm
in

g
 i
n
 M

E
D

C
s
 a

n
d
 L

E
D

C
s
 (
w

it
h
 n

a
m

e
d
 

e
x
a
m

p
le

s
) 
le

a
d

in
g

 t
o

 t
h
e
 l
o
s
s
 o

f 
lo

c
a
l 
h
a
b
it
a
ts

. 
T
h
e
 i
n
�
u
e
n
c
e
 o

f 
h
u
m

a
n
 a

c
ti
v
it
y
 u

p
o
n
 

m
a
ri
n

e
 e

c
o

s
y
s
te

m
s
; 

in
c
lu

d
in

g
 c

o
a
s
ta

l 
w

a
te

rs
, 
o
c
e
a
n
s
 a

n
d
 c

o
ra

l 
re

e
fs

.

T
h
is

 c
a
n
 e

x
te

n
d
 t

o
 t

h
e
 p

re
v
io

u
s
 e

x
a
m

p
le

s
 c

h
o
s
e
n
 i
n
 K

e
y
 Q

u
e
s
ti
o
n
 1

. 

E
x
a
m

p
le

s
 c

o
u
ld

 i
n
c
lu

d
e
: 
A

m
a
zo

n
ia

, 
th

e
 G

re
a
t 

B
a
rr

ie
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5 Coursework: guidance for centres

5.1 General information

Candidates should produce a report of 1500–2000 words on an issue arising out of their course of study.

The report may focus on a local, regional, national or global issue. Whilst the issue may derive out of the 

traditional areas of environmental science, the report must contain an investigation and evaluation of the 

management issues associated with the topic. The research topic may be chosen from any part of the 4 

units of this syllabus. 

Whilst secondary source material is useful in providing background information, it is important that 

candidates use primary sources and collect �eld data. Candidates may use sources of information other 

than those obtained from �eld study; these may include the internet, the media, documented data from 

companies and organisations.

The report is also a test of a candidate’s ability to con�ne their report to the word limit of 2000 words; 

over-long reports may contain too much extraneous material which may count against the candidate at �nal 

marking. 

Candidates are expected to clearly identify an environmental management issue and then organise their 

report into the following stages of:

• An introduction identifying an issue expressed through a hypothesis or question.

• A methodology, which outlines the investigative avenues used for the study and justi�es their use.

• A results and analysis section. This should form the main part of the study and contain data expressed 

through illustrative techniques such as pictorial (diagrams and photographs), tables and graphs. This 

illustrative material should be analysed through detailed descriptions and explanations.

• A conclusion which draws together the �ndings of the investigation.

• An evaluation of the study which assesses its success and/or shortcomings.

To ensure that they comply with the requirements of the syllabus, centres must seek approval 

for project titles, in advance, from Cambridge International. The approval form asks for candidate 

details, project title and a brief description for each candidate. 

The deadlines and methods for submitting report proposals are in the Cambridge Handbook available on our 

website.

The form must be submitted by email to Cambridge International at cieopf@cambridgeinternational.org. 

Syllabus number and centre number should be clearly shown.

The form, and the instructions for completing it, may be downloaded from 

www.cambridgeinternational.org/samples. The database will ask you for the syllabus code (i.e. 8291) 

and your centre number, after which it will take you to the correct forms. Follow the instructions when 

completing each form.

It is the responsibility of teachers in the centre to monitor the work undertaken by the candidates and make 

certain that the work complies with the syllabus. The report should be assessed by teachers in the centre. 

The deadlines and methods for submitting internally assessed marks are in the Cambridge Handbook 

available on our website.
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5.2 Example of a research report

Research topic: ‘To what extent has industrial pollution of a nearby river been successfully controlled and 

reduced’?

Relation of topic to syllabus:

(a) The problem identi�ed is the pollution of a river through industrial ef�uent and the extent to which 

industries manage their waste and river pollution has been reduced.

(b) This topic relates to waste management, the need to dispose of industrial waste materials and manage/

reduce river pollution.

(c) Data sources might include:

• counting the variety of species at various points before and after the discharge point 

• considering the different species present at these points

• testing samples of river water before and after the discharge point

• investigating the policies of contributing industries

• using local or internet data sources.

(d) Candidates should ascertain how much data they can collect and analyse in the time available to enable 

them to produce viable conclusions.

(e) The scale of the project should not be so small that valid data cannot be identi�ed or that a variety of 

environments need to be examined. On the other hand, it should not be so big as to make the collection 

of data too time-consuming.
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5.3 Assessment criteria for Coursework

There are three skills that will be assessed in the preparation of the report: 

Skill Description Mark

C1

C2

C3

Research and planning

Data collection and presentation

Conclusion and evaluation

6

9

5

Mark schemes for assessment should be based on the following criteria:

Skill C1: Research and planning

(a) The hypothesis or question is clearly stated. 1 mark

(b) There is evidence of knowledge through a clear explanation of the principle  

underpinning the hypothesis or question. 2 marks

(c) The plan includes appropriate methods clearly explained. 2 marks

(d) The developed plan is effective at testing the hypothesis. 1 mark

Skill C2: Data collection and presentation

(a) Data observations are clearly presented in a suitable format. 2 marks

(b) Data is collected and recorded accurately and with an appropriate degree of precision. 2 marks

(c) The report is organised in a logical order of presentation (information, description, 

explanation, diagrams). 2 marks

(d) The quality of written communication. 2 marks

(e) Suitable statistical tools are used to analyse the data. 1 mark

Skill C3: Conclusions and evaluation

(a) Full conclusions are drawn, supported by reference to the data. 2 marks

(b) Knowledge of environmental and management principles are used to explain trends 

and patterns in own results. 2 marks

(c) There is an evaluative assessment of the report in terms of its limitations and level of success. 1 mark

This total of 20 marks will then be doubled to a mark out of 40. 

Each Skill criterion is marked on a scale of 0 to 1 or 2, as follows:

2 = criterion fully met, 1 = criterion partly met, 0 = criterion not met at all.

or 1 = criterion met, 0 = criterion not met at all.

Recording candidates’ marks

Candidates’ marks must be recorded on the Individual Candidate Record Card produced by Cambridge 

International. These forms, and the instructions for completing them, may be downloaded from 

www.cambridgeinternational.org/samples. The database will ask you for the syllabus code (i.e. 8291) 

and your centre number, after which it will take you to the correct forms. Follow the instructions when 

completing each form.
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5.4 Moderation 

All aspects of coursework will be moderated. Centres are expected to write their own Schemes of 

Assessment; these should comply with the syllabus aims and assessment objectives.

(a) Internal Moderation

When several teachers in a centre are involved in internal assessment, arrangements must be made within 

the centre for all candidates to be assessed to the same standard. It is essential that the marks for each skill 

assigned within different teaching groups (or classes) are moderated internally for the whole centre entry. 

The centre assessments will then be moderated externally by Cambridge International.

The internally moderated marks for all candidates must be recorded on the Coursework Assessment 

Summary Form. This form, and the instructions for completing it, may be downloaded from 

www.cambridgeinternational.org/samples. The database will ask you for the syllabus code (i.e. 8291) 

and your centre number, after which it will take you to the correct form. Follow the instructions when 

completing the form.

(b) External Moderation

External moderation of internal assessment is carried out by Cambridge International. Centres must submit 

candidates’ internally assessed marks to Cambridge International. The deadlines and methods for submitting 

internally assessed marks are in the Cambridge Handbook available on our website.

Once it has received the marks, Cambridge International will draw up a list of sample candidates whose 

work will be moderated (a further sample may also be requested), and will ask the centre to immediately 

send the Coursework of these candidates together with Individual Candidate Record Cards and Coursework 

Assessment Summary Forms. These forms, and the instructions for completing them, may be downloaded 

from www.cambrdigeinternational.org/samples. For each candidate on the list, every piece of work 

which has contributed to the �nal mark should be sent to Cambridge International.

If there are ten or fewer candidates, the Coursework that contributed to the �nal mark for all the candidates 

must be sent to Cambridge International. 

A further sample may be required and all record and supporting written work should be retained until after 

publication of results. 

For more information about external moderation please consult the Cambridge Handbook.

Ideally, candidates should use loose-leaf A4 �le paper for the Coursework. Original work is preferred for 

moderation, but authenticated photocopies can be sent if absolutely necessary.

Pieces of work should not be stapled together. Each piece of work should be clearly and securely labelled 

with:

• the centre number

• the candidate’s name and number

• the title of the report

• the skill being assessed

• a copy of the mark scheme used

• the mark awarded.
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6 Appendix

6.1 Mathematical requirements

Cambridge International assumes that all candidates for Environmental Management are able to:

• perform calculations involving addition, subtraction, multiplication and division of numbers

• perform numerical work accurately and handle calculations so that signi�cant �gures are neither lost 

unnecessarily nor carried out beyond what is justi�ed

• make approximate evaluations of numerical expressions (e.g. π2 ≃ 10) and use such approximations to 

check the magnitude of machine calculations

• express fractions as percentages and vice versa

• recognise and use expressions in decimal and standard form notation

• use tables or calculators to evaluate powers, roots, reciprocals, arithmetic means

• substitute physical quantities into equations using consistent units

• change the subject of an equation

• solve simple algebraic equations

• formulate simple algebraic equations as mathematical models of physical situations

• recognise and use the forms of expressions such as ab, a/b, xn , x–n

• comprehend the meanings of, and use the symbols/notations: <, >, =, /, α, ≃ 

• calculate areas of right-angled and isosceles triangles, circumferences and areas of circles and volumes 

of rectangular blocks and cylinders

• test a relationship for direct proportionality graphically and numerically

• select appropriate variables and scales for plotting a graph, especially to obtain a linear graph of the form 

y = mx + c

• determine and interpret the slope and intercept of a linear graph

• choose by inspection a straight line that will serve as the ‘least bad’ linear model for a set of data 

presented graphically: use of scatter graphs and lines of best �t

• understand and use the area below a curve where this has physical signi�cance.
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6.2 Glossary of terms

It is hoped that the glossary (which is relevant only to science subjects) will prove helpful to candidates as a 

guide (i.e. it is neither exhaustive nor de�nitive). The glossary has been deliberately kept brief not only with 

respect to the number of terms included but also to the descriptions of their meanings. Candidates should 

appreciate that the meaning of a term must depend in part on its context.

1 De�ne (the term(s)...) is intended literally, only a formal statement or equivalent paraphrase being 

required.

2 What is meant by (the term(s)...) normally implies that a de�nition should be given, together with some 

relevant comment on the signi�cance or context of the term(s) concerned, especially where two or 

more terms are included in the question. The amount of supplementary comment intended should be 

interpreted in the light of the indicated mark value.

3 State implies a concise answer with little or no supporting argument (e.g. a numerical answer that can 

readily be obtained ‘by inspection’).

4 List requires a number of points, generally each of one word, with no elaboration. Where a given number 

of points is speci�ed, this should not be exceeded.

5 Explain may imply reasoning or some reference to theory, depending on the context.

6 Describe requires the candidate to state in words (using diagrams where appropriate) the main points 

of the topic. It is often used with reference either to particular phenomena or to particular experiments. 

In the former instance, the term usually implies that the answer should include reference to (visual) 

observations associated with the phenomena.

 In other contexts, describe should be interpreted more generally (i.e. the candidate has greater discretion 

about the nature and the organisation of the material to be included in the answer). Describe and explain 

may be coupled, as may state and explain.

7 Discuss requires the candidate to give a critical account of the points involved in the topic.

8 Outline implies brevity (i.e. restricting the answer to giving essentials).

9 Predict or deduce implies that the candidate is not expected to produce the required answer by recall 

but by making a logical connection between other pieces of information. Such information may be 

wholly given in the question or may depend on answers extracted in an earlier part of the question.

10 Suggest is used in two main contexts (i.e. either to imply that there is no unique answer or to imply that 

candidates are expected to apply their general knowledge to a ‘novel’ situation, one that may be formally 

‘not in the syllabus’).

11 Find is a general term that may variously be interpreted as calculate, measure, determine, etc.

12 Compare is used to identify similarities.

13 Contrast is used to identify differences.

14 Calculate is used when a numerical answer is required. In general, working should be shown, especially 

where two or more steps are involved.

15 Measure implies that the quantity concerned can be directly obtained from a suitable measuring 

instrument (e.g. length, using a rule, or mass, using a balance).

16 Determine often implies that the quantity concerned cannot be measured directly but is obtained by 

calculation, substituting measured or known values of other quantities into a standard formula (e.g. 

relative molecular mass).

17 Estimate implies a reasoned order of magnitude statement or calculation of the quantity concerned, 

making such simplifying assumptions as may be necessary about points of principle and about the 

values of quantities not otherwise included in the question.
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18 Sketch, when applied to graph work, implies that the shape and/or position of the curve need only be 

qualitatively correct, but candidates should be aware that, depending on the context, some quantitative 

aspects may be looked for (e.g. passing through the origin, having an intercept, asymptote or 

discontinuity at a particular value).

 In diagrams, sketch implies that a simple, freehand drawing is acceptable; nevertheless, care should be 

taken over proportions and the clear exposition of important details.
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7 Other information

Equality and inclusion

We have taken great care in the preparation of this syllabus and related assessment materials to avoid bias 

of any kind. To comply with the UK Equality Act (2010), we have designed this quali�cation with the aim of 

avoiding direct and indirect discrimination.

The standard assessment arrangements may present unnecessary barriers for candidates with disabilities 

or learning dif�culties. Arrangements can be put in place for these candidates to enable them to access 

the assessments and receive recognition of their attainment. Access arrangements will not be agreed if 

they give candidates an unfair advantage over others or if they compromise the standards being assessed. 

Candidates who are unable to access the assessment of any component may be eligible to receive an 

award based on the parts of the assessment they have taken.

Information on access arrangements is found in the Cambridge Handbook, which can be downloaded from 

the website www.cambridgeinternational.org/examsofficers 

Language

This syllabus and the associated assessment materials are available in English only.

Grading and reporting

Cambridge International AS Level results are shown by one of the grades a, b, c, d or e, indicating the 

standard achieved, ‘a’ being the highest and ‘e’ the lowest. ‘Ungraded’ indicates that the candidate’s 

performance fell short of the standard required for grade ‘e’. ‘Ungraded’ will be reported on the statement 

of results but not on the certi�cate. The letters Q (result pending), X (no result) and Y (to be issued) may also 

appear on the statement of results but not on the certi�cate.

For the assessment of languages other than English, Cambridge International also reports separate speaking 

endorsement grades (Distinction, Merit and Pass), for candidates who satisfy the conditions stated in the 

syllabus.

Exam administration 

To keep our exams secure, we produce question papers for different areas of the world, known as 

‘administrative zones’. We allocate all Cambridge schools to one administrative zone determined by their 

location. Each zone has a speci�c timetable. Some of our syllabuses offer candidates different assessment 

options. An entry option code is used to identify the components the candidate will take relevant to the 

administrative zone and the available assessment options.
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