IB ESS is designed to be a two year course.  This requires some topics to be covered on your own before the test in May.  Below are several topics, with their teacher notes, that we may not cover before the test and you are HIGHLY encouraged to cover on your own with the OX textbook, additional research, and the SBS textbook.

In addition to the topics listed below, please see the full syllabus to review needed areas.  Reviewing ecology and conservation are suggested areas to start. 
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Sucession, Diversity, and Environmental Change
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Pollution & Monitoring
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5.22 | Define the term biochemical oxygen | 3
demand (OD) and explain how this
indirect method is used to assess
pollution levels in water.
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321

Explain the concept of resources in
terms of natural income.

3

Ecologically minded economists describe
resources as “natural capital”. If properly
managed, renewable and replenishable resources
are forms of wealth that can produce “natural
income* indefinitely in the form of valuable
goods and services.

This income may consist of marketable
‘commodities such as timber and grain (goods)
or may be in the form of ecological services such
asthe flood and erosion protection provided

by forests (services). Similarly, non-renewable
resources can be considered in parallel to those
forms of economic capital that cannot generate
‘wealth without liquidation of the estate.
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566

State the effects of ultraviolet
radiation on living tissues and
biological productivity.

Describe three methods of
reducing the manufacture and
release of ozone-depleting
substances.

Describe and evaluate the role
of national and international
organizations in reducing the
emissions of ozone-depleting
substances.

The effects include mutation and subsequent
effects on health and damage to photosynthetic
organisms, especially phytoplankton and their
consumers such as zooplankton.

For example, recycling refrigerants, alternatives
to gas-blown plastics, alternative propellants and
alternatives to methyl bromide (bromomethane).

Examine the role of the United Nations
Environment Programme (UNEP) in forging
international agreements (for example, the
Montreal Protocol and subsequent updates)

on the use of ozone-depleting substances,

and study the relative effectiveness of these
agreements and the difficulties in implementing
and enforcing them. In addition, students should
be familiar with what steps national governments
are taking to comply with these agreements.
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563

Outline the overall structure and
composition of the atmosphere.

Describe the role of ozone in the
absorption of ultraviolet radiation.

Explain the interaction between
‘azone and halogenated organic
gases.

Ultraviolet radiation is absorbed during the
formation and destruction of ozone from oxygen.
Memorization of chemical equations is not
required.

Halogenated organic gases are very stable under
normal conditions but can liberate halogen
atoms when exposed to ultraviolet radiation

in the stratosphere. These atoms react with
monatomic oxygen and slow the rate of ozone
re-formation. Pollutants enhance the destruction
of ozone, thereby disturbing the equilibrium of
the ozone production system (see 1.1.5).
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572

State the source and outline the
effect of tropospheric ozone.

Outline the formation of
photochemical smog.

When fossil fuels are burned, two of the
pollutants emitted are hydrocarbons (from
unburned fuel) and nitrogen monoxide (nitric
oxide, NO). Nitrogen monoxide reacts wit
oxygen toform nitrogen dioxide (NO),a brown
gasthat contributes to urban haze. Nitrogen
dioxide can also absorb sunlight and break up to
release oxygen atoms that combine with oxygen
in the air to form ozone.

Ozoneis a toxic gas and an oxidizing agent. It
damages crops and forests, irrtates eyes, can
cause breathing difficulties in humans and may
increase susceptibility toinfection. Itis highly
reactive and can attack fabrics and rubber
materials.

Photochemical smog is 2 mixture of about one
hundred primary and secondary pollutants
formed under the influence of sunlight. Ozone i
the main pollutant.

The frequency and severity of photochermical
smogs n an area depend on local topography,
climate, population density and fossilfuel use.
Precipitation cleans the air and winds disperse
the smog. Thermal inversions trap the smogs

in valleys (for example, Los Angeles, Santiago,
Mexico City, Rio de Janeiro, S3o Paulo, Beijing)
and concentrations of air pollutants can build to
harmful and even lethal levels.
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Describe and evaluate pollution
management strategies for urban
air pollution.

Measures to reduce fossil fuel combustion should
be considered, for example, reducing demand
for electricity and private cars and switching to
renewable energy. Refer to clean-up measures,
for example, catalytic converters.
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582 | Describe three possible effects of
acid deposition on soil, water and

583 | Explain why the effect of acid
deposition is regional rather than
global.

584 | Describe and evaluate pollution
management strategies for acid

deposition.

2

Include:

+ onedirect effect, for example, acid on
aquatic organisms and coniferous forests

+ onetoxic effect, for example, aluminium
ions on fish

+ onenutrient effect, for example, leaching of
calcium.

Refer to areas downwind of major industrial
regions that are adversely affected by acid rain
and link them to sources of sulfur dioxide and
nitrogen dioxide emissions. Consider the effect
of geology (rocks and soils) on water acidity
through buffering.

Measures to reduce fossil fuel combustion should
be considered, for example, reducing demand
for electricity and private cars and switching to
renewable energy. Refer to clean-up measures
at“end of pipe” locations (points of emission).
Consider the role of international agreements in
change.

The cost-effectiveness of spreading ground
limestone in Swedish lakes in the early 1980s
provides a good case study.
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581

Outline the chemistry leading
1o the formation ofacdified

Refer to the conversion of sulfur dioxide and
oxides of nitrogen (NO,) into the sulfates and
nitrates of dry deposition and the sulfuric and
nitic acids of wet deposiion. Knowledge of
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Define and explain the prir
of positive feedback and negative
feedback.

The self-regulation of natural systems is achieved
by theattainment of equilibrium through
feedback systems.

+ Negative feedback s a self-regulating
method of control leading to the
‘maintenance of a steady-state
equilibrium—it counteracts deviation, for
example, predator-prey relationships.

+ Positive feedback leads to increasing
change in a system—it accelerates
deviation, for example, the exponential
phase of population growth.
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265 | Describe the concept and
processes of succession in a named
habitat.

266 | Explain the changes in energy
flow, gross and net productivity,
diversity and mineral cycling in
different stages of succession.

267 | Describe factors affecting the
nature of climax communities.

Students should study named examples of
‘organisms from a pioneer community, seral
stages and climax community.

‘The concept of succession, occurring over time,
should be carefully distinguished from the
concept of zonation, which refers to a spatial
pattern.

In early stages, gross productivity is low due
tothe initial conditions and low density of
producers. The proportion of energy lost through
community respiration is relatively low too, so net
is, the system is growing
and biomass is accumulating.

In later stages, with an increased consumer
community, gross productivity may be high in
a climax community. However, this is balanced
by respiration, so net productivity approaches
zero and the production:respiration (P:) ratio
approaches one.

Climatic and edaphic factors determine the
nature of a climax community. Human factors
frequently affect this process through, for
example, fire, agriculture, grazing and/or habitat
destruction.
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415 | Explain the relationships among 3 | Consider how:
ecosystem stability, diversity,

T + diversity changes through succession

+ greater habitat diversity leads to greater
species and genetic diversity

+ acomplexecosystem, with ts variety of
nutrient and energy pathways, provides
stabllity

+ human activities modify succession, for
example, logging, grazing, burning

+ human activities often simplify ecosystems,
rendering them unstable, for example,
North America wheat farming versus tall
grass prairie

+  anecosystem's capacity to survive change
may depend on diversity,resilience and
inertia.
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Outline approaches to pollution
management with respect to
figure 5.

Pollutants are produced through human
activities and create long-term effects when
released into ecosystems. Strategies for reducing
these impacts can be directed at three different
levels in the process: altering the human activity,
regulating and reducing quantities of pollutant
released at the point of emission, and cleaning
up the pollutant and restoring ecosystems after
pollution has occurred.





image5.png
532

533

Discuss the human factors that
affect the approaches to pollution
management.

Evaluate the costs and benefits
tosociety of the World Health
Organization's ban on the use of
the pesticide DDT.

Using figure 5, students should be able to show
the value and limitations of each of the three
different levels of intervention. In addition,
students should appreciate the advantages of
employing the earlier strategies over the later
ones and the importance of collaboration in the
effective management of pollution.

Cultural values, political systems and economic
systems willinfluence the choice of pollution
management strategies and their effective
implementation. Real examples should be
considered.
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Figures

Process of pollution

Strategies for reducing impacts

Altering human activity through education,
incentives and penalties to promote:

HUMAN ACTIVITY
PRODUCNG |+ development of alternative technologies
POLLUTANT + adoption of alternative ifestyles
+ reducing, reusing, recycling.
] Regulating and reducing the pollutant at the
int of emission by:
RELEASE OF pol by:
POLLUTANTINTO |«——————— . setting and imposing standards
ENVIRONMENT + introducing measures for extracting the
pollutant from waste emissions.
Cleaning up the pollutant and restoring
—
LoNG ecosystems by:
IMPACT OF extracting and removing the pollutant
POLLUTANT ON from the ecosystem
ECOSYSTEM

+ replanting and restocking with animal
populations.
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