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WATCH THIS VIDEO
AND MAKE NOTES
ON A WHITEBOARD

‘ / _



https://www.youtube.com/watch?v=c0En-_BVbGc&feature=youtu.be

SHARE YOUR NOTES
WITH YOUR PAIR AND
MAKE ONE SET OF NOTES

SHARE YOUR NOTES

WITH ANOTHER PAIR
AND MAKE ONE SET OF NOTES




USE THE GROUP NOTES TO

1. DESCRIBE what yow saw happening

2. EXPLAIN what yow saw happening




OHARE GROUP ANOWERY



LEARNING
OUTCOMES

Understand tﬁe_‘aeeﬁmposing action
Q\ of saprophytic fungi and bacteria

L * secretion of enzymes, extracellular
digestion and absorption

e the key factors of the decay
process
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this onion
Is being

broken down
by bacteria




Bacteria and fungi are examples of decomposers.
Decomposers break down dead organisms.

Decomposers are
Important to an
ecosystem because
they return nutrients
to the environment.




DECOMPOSING ACTION OF
SAPROPHYTIC FUNGI AND BACTERIA

Decomposers carry out SAPROPHYTIC nutrition.

Saprophytic bacteria and fungi secrete enzymes
into the soil or dead organism.

The enzymes break down (digest) the organic
material and then it is absorbed by the bacteria
or fungi.

Because this occurs outside the animal cells it is
known as extracellular digestion.



WHAT DO THE
DECOMPOSERS
USE THE
ABSORBED
NUTRIENTS FOR?




The decomposers use the absorbed nutrients
for

RESPIRATION
AND TO PRODUCE
NEW CELLS




WHAT DO THE
DECOMPOSERS
NEED FOR
RESPIRATION TO
OCCUR?




GLUCOSE &
OXYGEN




WHAT DO THE
DECOMPOSERS
RELEASE FROM
RESPIRATION?




WATER &
CARBON DIOXIDE
& ENERGY




WRITE AN
EQUATION FOR
RESPIRATION




GLUCOSE +
OXYGEN -

WATER +
CARBON DIOXIDE
+ ENERGY




WHAT HAPPENS
TO THE
CARBON DIOXIDE?




RELEASED FROM
THE CELLS INTO
THE AIR




WHAT HAPPENS
TO THE
WATER?




USED BY THE CELLS
AS A SOLVENT, AS
PART OF THE
CYTOPLASM AND IN
CHEMICAL
REACTIONS




WHAT HAPPENS
TO THE
ENERGY?




USED BY THE CELLS TO
CONVERT THE
ABSORBED NUTRIENTS
INTO CARBOHYDRATES,
FATS FOR STORAGE AND
PROTEINS FOR
GROWTH.




EXTRACELLULAR DIGESTION -
A REMINDER

hyphae

s

-

ENIYIMTES

soluble products secretad

absorbed

S M




What caused the decay to occur?

What conditions might be needed for decay
to occur?

What process was occurring that resulted in
the decay?

What was produced when the fruit & veg
decayed?

Where did the energy go?
What decayed first and why?




LEARNING
OUTCOMES

-

Understand the decomposing action

\\ of saprophytic fungi and bacteria

' e in recycling nutrients

e & the formation of humus

<



oil formed
or aterial. It
id as a fertiliser. | and sticky and

gives the sof . which helps
the soil to'eld*on to water.




Decomposition takes place more quickly when
conditions are optimum. These include:

A warm temperature

&

‘ Adequate moisture
-

A large surface area




Detrivores such as earthworms and
beetles break up detritus (dead material’

Increasing the surface area.
_ : I «\ C -\‘ b |




Give two reasons why large, flat tropical plant
leaves will decompose much more quickly
than Norwegian pine needles.
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Your task is te produce a brief script
deg‘.::rlblng and explammg what happens

“to Ieaves thiat fdlbin the autumn



http://www.dvolver.com/live/movies-881590

http://www.bbc.co.uk/schools/gcsebitesize

/science/add gateway/greenworld

Chose: Decay - bacteria and fungi


http://www.bbc.co.uk/schools/gcsebitesize/science/add_gateway/greenworld
http://www.bbc.co.uk/schools/gcsebitesize/science/add_gateway/greenworld
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Time progression &2 into plant nutrients in soil



LEARNING
OUTCOMES

e,

Understand the significance of
Q\ photosynthesis, respiration,
 combustion, fossilisation, feeding,
excretion, egestion and decomposition
_within the carbon cycle, constantly
removing and returning substances
from the environment



DECOMPOSITION &
RECYCLING

Decomposition is important in the
recycling of nutrients, such as carbon and
nitrogen, found in dead plants and
animals and their waste.

Qo

o’




CARBON CYCLE

Carbon is found in all organic molecules, including
glucese, starch, cellulose, glycc}gen fats and
protéins. £

It |s%rso found in inorganic compm'J\Hs such as

@éﬂ' b@lT\ dioxide and the carbon c&ngeuﬁ’ols in coal,
oil and gas.




ACTIVITY

* ARRANGE THE LAMINATED CARDS ON A3 OR
POSTER PAPER AND DRAW ARROWS TO MAKE
LINKS BETWEEN THE CARBON COMPOUNDS
FOUND IN AN ECOSYSTEM

* NAME THE PROCESSES THAT CHANGE THE
CARBON COMPOUNDS FROM ONE FORM

INTO ANOTHER AND LABEL THESE ON THE
ARROWS



AIR

| ,contams the )
kcarbon Compound







ANIMALS

Eat plants and Gther animals Qnd make

carb% c;)/ Cgmﬂ%?ﬁ‘ds eg\" I
(el NI [ a !E I!A'l'!
& PI!O'I'EIN!




\ Feedon dea@l plémts and anlmals and
R release Rl A WL

CARBON DIOXID!

when they respire «




lM!Il lll!l!

contam*
car compounds eg

_ ccml O

",' Auﬂﬂl. GAS
They release rbon dioxide durlng "
combustion




DESIGN A CARBON CYCLE POSTER

USE THE GCSE TEXT BOOK, YOUR GROUP
ACTIVITY AND/OR THE INTERNET TO
PRODUCE A CARBON CYCLE POSTER FOR
YOUR NOTES.

SOME EXAMPLES ARE INCLUDED ON THE NEXT
SLIDES






Carbon dioxide
in atmosphere

. e — l'l\l itn
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Dead organisms

Fossils and fossil fuels
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http://www.bbc.co.uk/schools/gcsebitesize

/science/add gateway/greenworld

Chose: The carbon and nitrogen cycles


http://www.bbc.co.uk/schools/gcsebitesize/science/add_gateway/greenworld
http://www.bbc.co.uk/schools/gcsebitesize/science/add_gateway/greenworld

LEARNING
OUTCOMES

e,

— _— —_—

Understand that collaborative scientific
\ research suggests that an increase in levels
of carbon dioxide leads to global warming
Understand the problems associated with
this, and realise that there is controversy
“associated with the recording, sources,
modelling and possible solutions to this

problem.






https://www.youtube.com/watch?v=UX9YFixuVSA

CARBON DIOXIDE &
THE GREENHOUSE EFFECT

Carbon dioxide, methane and water
vapour in the Earth’s atmosphere trap
solar radiation. This causes the
atmosphere to act as an insulator,
keeping the Earth warm.

This ‘greenhouse effect’ is necessary
for life as we know it.



SOLAR RADIATION IS
EMITTED BY THE SUN

SOME SOLAR RADIATION
IS REFLECTED BY THE
EARTH & THE
ATMOSPHERHS

OUT % OF THEQ .
S‘OLAR RADlATPéws
| ABSORBED BY THE

RAD|AT| >
7 EARTH'S SURFAeg, P t“E\M'TTéEﬁ:\ROM THE |

- AND WARMS r‘r

Some of the Infrared
radiation passes through
the atmosphere but most is
absorbed and re-emitted in
all directions by
greenhouse gas molecules
(CO,, CH,) and clouds. The
effect of this is to warm the
earth’s surface and the
lower atmosphere

SURFACE

_,_—"‘w‘%’\d {\f "\ f?W K



THE LINK BETWEEN
CARBON DIOXIDE LEVELS AND
GLOBAL WARMING

The problem in recent years has been an
increase in the concentration of gases
that contribute to the greenhouse
effect, including carbon dioxide,
methane gas and water vapour.



Two main changes have contributed to the
rise in carbon dioxide levels and therefore
carbon cycling on Earth:

Increased combustion of fossil fuels has
added more carbon dioxide to the
atmosphere;

Increased deforestation has removed many
forests, meaning that less carbon dioxide is
taken out of the atmosphere by the process
of photosynthesis.



INCREASING CARBON DIOXIDE
LEVELS

The changes mean that the carbon cycle
has become unbalanced and has led to
an enhanced greenhouse effect, known
as global warming i.e. a rise in the
average temperature of the Earth’s
surface.



EVIDENCE FOR
GLOBAL WARMING

Collaborative scientific
research between scientists
in many different countries
has recorded changes in CO,
levels in the atmosphere.
One method of showing this
is by measuring the CO, levels
in ice cores collected from
polar ice caps. It is possible
to analyse the air trapped in
the ice thousands of years
ago, to determine its
composition.




Another method used is computer generated
climate models. By inputting different amounts of
carbon dioxide in the atmosphere, it has been
possible to produce the same changes as has been
observed in the real world.
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EVIDENCE FOR GLOBAL WARMING

Scientists have been highlighting
the increase in carbon dioxide
levels for many years and have
been attempting to persuade
Governments to take global
warming seriously.

There is controversy associated 4@ &

: : .
with the recording, sources,
modelling and possible solutions
the problem.

It is only recently that many
politicians and people have
accepted that it is the increase in
carbon dioxide levels that are
causing global warming.




It is difficult fbr‘Somg nations
to accept t‘_e_tm'.k because that

- also meansé;cceﬁl 13t ‘V
human Beings a;g_respg_
-andthat we mﬂﬁfﬁ'ang:om S

-~~

rHifestyte to try tareduee onr— o
—a'epend'E'm:‘é'bn fossil ms
== o & S

~

’
e TNN————



http://www.google.co.uk/imgres?imgurl=http://www.ccrexpo.com/sites/default/files/blogs/how-to-avoid-traffic-jams-35319_2.jpg&imgrefurl=http://www.ccrexpo.com/blog/traffic-jam&usg=__IIL_JEx-Fqzo35i8ULnVfkMXlRg=&h=687&w=1024&sz=595&hl=en&start=1&zoom=1&tbnid=NIricG8Do0EbuM:&tbnh=101&tbnw=150&ei=h5WiT8T-LqbN4QTAz-jACA&prev=/search?q=traffic+jam&hl=en&safe=active&gbv=2&tbm=isch&itbs=1
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Compare the 2 graphs

Are the changes reported
significantly large?

Are they properly matched in
terms of the times over
which they are reported?

Do you think the 2 graphs
match well enough?

READ THE INFORMATION IN
YOUR BOOKLET THAT
EXPLAINS CORRELATION
BETWEEN 2 FACTORS
Highlight the factors and
outcomes of global warming.



EFFECTS OF GLOPAL WARMING |
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* Melting polar
ice and the
thermal
expansion of

sea water may
cause sea levels to
rise and flooding
of low-lying coastal
areas.
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how.does that affect wildlife?

& Eric Lefranc/Solent






-

-




rumpl . @

fﬂ ao-"‘ L priceincre
YOl 1} inDrts an heKEI.QF
. sport costs uet

ook

i&‘

ﬂ.

-L‘










reducing the effects of global warming

IF THE VIDEO DOESN’T PLAY, LINK FROM EITHER OF THESE


climate change the causes.mp4
climate change the causes.mp4

*>) REDUCING CLORAL WARMING

EXPLAIN IN YOUR OWN WORDS how the following
actions COULD REDUCE GLOBAL WARMING:

* Planting more trees

* Reducing deforestation

* Burning less fossil fuels by using alternative fuels
* becoming more energy efficient.

reeey_ THINK PAIR SHARE

>


http://www.google.co.uk/imgres?imgurl=http://www.10tips4u.com/wp-content/uploads/2011/08/10-Best-Ways-to-Reduce-Global-Warming.gif&imgrefurl=http://www.10tips4u.com/misc/life/10-ways-reduce-global-warming/&usg=__lr6leH9fw3_-ycA6lbw7ddXWnZs=&h=317&w=300&sz=10&hl=en&start=14&zoom=1&tbnid=kDR_wefb9Rf8OM:&tbnh=118&tbnw=112&ei=UJaiT_bkDPH04QS2r4HZCA&prev=/search?q=reducing+global+warming&hl=en&safe=active&gbv=2&tbm=isch&itbs=1

Polints to Note

TREES: more PS, more CO2 uptake from
atmosphere; decrease atmospheric CO2 levels

DEFORESTATION: more trees for PS... less
machinery, less fossil fuels burned, less CO2 emitted

ALTERNATIVE ENERGY SOURCES: solar/wind... do
not release CO2 in production of electricity, less
combustion of fossil fuels, less CO2 emitted

ENERGY EFFICIENCY: cycle/walk instead of car/ not
run hot tap / energy saving appliances (light bulbs...)
less energy wasted so less elec needs to be produced
by fossil fuels, less CO2 emitted




cHER LEARNING

Understand how scientific evidence

\ informs local government about the

. need to implement policies to bring
about:

< reductions in carbon emissions
Increases in renewable energy
changes in agricultural practices

-




GOVERNMENT INITIATIVES TO
REDUCE GLOBAL WARMING

o

Governments D>
must work at ’/ﬂ\w% "
: : Y >
international and 4 7 N
national and | ")(;‘?\
local levels in %
order to tackle

i

the problems of
global warming.



INTERNATIONAL.

Reducing carbon emissions

 Agenda 21 is an action plan of the United
Nations (UN) related to promoting sustainable
development and was an outcome of a
conference on the environment held in Rio de
Janeiro, Brazil, in 1992.

* |t is a recommendation for action to be taken
globally, nationally, and locally by organizations
of the UN, governments, and major groups in
every area in which humans directly affect the
environment.



LOCAL: North Down Borough Council

North Down

Borough Council

Scientific evidence of
human effects on the
environment informs our
local government about the
need to implement policies
such as:

Reductions in carbon
emissions;

Increases in renewable
energy



Changes brought ak

providing ‘brown
bins’ to households
to increase
composting and
‘blue bins’ for
recycling paper,
some plastics and
metal cans

Fortnightly bin
collections to reduce
combustion of fuels




http://www.bbc.co.uk/bitesize/quiz/q5496
1804

Print off your answers and staple them into
vour homework booklet



@WER LEARNING
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Understand the rolethat
\\ microorganisms have in the nitrogen
\ cycle, to include nitrogen fixation,
nitrification and de-nitrification
. (knowledge of the names of specific
bacteria is not required) and apply
this to different growing conditions



the

nit

roge

cycle

4 DIFFERENT PACTERIA
ARE INVOLVED



The nitrogen cycle

nitrogen in the air

Animals feed on

Plantprotei/\

nitrogen-fixing
bacteria
Vaalh Y \e

denitrifying

Plants absorb nitrates
and use them in decay bacteria and fungi bacteria
building proteins. ,
nitrates ;
Swelling’s or nodules on roots of e aimmomia
clover are rich in nitrates built
up by nitrogen-fixing bacteria.
nitrifying
bacteria

Figure 7.19 The nitrogen cycle



BACTERIUM PROCESS WHERE FOUND | SUBSTRATE PRODUCT
NITROGEN NITROGEN soil & root nitrogen gas nitrates &
FIXING BACTERIA FIXATION nodules of amino acids
legumes
DECAY OR DECOMPOSITION aerated soil N containing ammonia
PUTRIFYING compounds,
BACTERIA amino acids
& proteins, in
urine & dead
plants &
animals
NITRIFYING NITRIFICATION aerated soil ammonia nitrates
BACTERIA
DENITRIFYING DENITRIFICATION | waterlogged & nitrates nitrogen gas
BACTERIA compacted

soils without
oxygen




ACTIVITY

* |n pairs decide which numbers represent the 4
different bacteria

 Can you name the processes happening at the
other numbers? ////

4
\
\

* Check your answer
with QR code scanner



nitogenicompounds
INICIOpS

nitroden oas
Inithe:air

i‘%’r p_ =
o

proteins proteins
in\plants’ = ““SNin-animals

nitregen

) EREIISERS

ammonia
inithe soil 552 in the soil

WEES 0 Ol




bacteria

e live In the soill

 and In the root nodules
of leguminous plants

e convert nitrogen gas in air

INto nitrates

nitrogen fixing

lover plant ﬂe‘r




active uptake

* root hair cells of plants

take up nitrates ‘S’gi'l""'es‘.z'.‘
» from an area of .

low concentration

in the soil ' '
* t0o an area of

higher concentration

In cells

nucleus

vacuole

* USing energy
from respiration



« animals eat plants

* they convert nitrogen containing amino
acids into proteins for growth



decomposers

bacteria & fungi

* feed on dead organisms
« & waste material

e convert nitrogen
containing compounds 1o R
e.g. proteins & amino acids G
Into ammonia |




nitrifying

bacteria

e live In the soill

e cOonvert ammonia
INnto nitrates




harvesting
* removes plants from the area

* nitrogen compounds not returned to the soll

I

—

1} - -1
\

Jlbfﬂ/;




fertiliser

GENEZIS - artificial fertiliser
made In factories

e cONtains ammonia

15% nitrogéen (N)

e and nitrates

- added to the soil to
replace nitrogen
compounds removed
In harvesting




' denitrifying

bacteria

* [ive in waterlogged soll (flooding)
* In anaerobic conditions (compacted by
tractors)

* convert useful nitrates into atmospheric
nitrogen gas



how do frarmers aid the N cycle?

crop rotation

farmers rotate their ’gﬂ ol
crops, planting legumes) & e

such as peas and beans / %=
In an area one year
and root vegetables,

potatoes or cabbages
in the same area

the next year.

What is the advantage of this?



Advantages:

Potatoes/cabbages etc remove nitrates from soil
to make amino acidss & proteins for growth.

We harvest them and remove N compounds
Recycling reduced, nitrate levels reduce

Peas/beans etc are legumes, have N fixing
oacteria in root nodules

Convert N gas in air in soil to nitrates

Harvest beans etc but roots & many nitrates dug
oack into soil

ncrease nitrate levels for future crops



Ploughing

Farmers put air into the soil
when they plough their

fields. This provides oxygen
for aerobic decomposers andj

nitrifying bacteria and

speeds up decay and nitrate
formation.

It also provides oxygen
to root hair cells to speed | | B
up respiration and active | : A

Y
3

uptake of nitrates. x @]T@ﬁ@@@@ A Y

Name TWO other ways in e |
which ploughing helps S [DACERIGI [{OOISHLO

crop growth. QJrow ﬁhf@@]@h ¢




Artificial fertilisers {\@

often contain e
compounds of il @
ammonia. :

Why is this useful?

-u—-- - —— LI RLII LR\ L

nrtmfymg I_@\a_@g@m\_
Taken up by plants by active
transport
Use to make aas & proteins for

& SULPRAT)

‘“Nll OF LM ON



LEARNING
OUTCOMES

e,

e —

Understand that plants'need nitrates to
\\ form proteins and that they obtain these
" from the soil through root hair cells by
Lactive uptake.

ldentify root hair cells as specialised cells
““that are adapted by having an extended

shape, providing an increased surface area

for increased uptake of water and minerals;



@WER LEARNING

-

——

\\ Understand active uptake is a process
\ that requires energy to transport the
minerals against a concentration
< gradient.



ROOT HAIR CELLS AND
ACTIVE UPTAKE

AT \‘ cell wal
O @ ® Q
© : \
vacuole 0 root hair : e
O nitrate ions in a
90 °B o = relatively low
0 O% _ooncentr_atlon
: S . 0 0 in the soll
nitrate ions in a relatively o @ ¢ 6 o © © 0O E
high concentration in
epidermal cell
nitrate ions enter cells

by active transport

Figure 7.20 Active uptake of nitrates in an epidermal cell



TIM & MOBY



Plants need nitrates to form proteins and they
obtain these from the soil through root hair cells
by active uptake.

The diagram of a root hair cell shows the
adaptations of the cell:

* An extended shape (a ‘cytoplasmic extension’)

* Providing an increase in cell surface area for
increased uptake of water and minerals.



Active uptake is a process that
requires energy to transport

minerals against a concentration
gradient.

This is because there are more nitrate ions inside
the cell compared with outside in the soil. This
process requires oxygen for aerobic respiration to
produce the energy needed to transport the
nitrates against the concentration gradient.

Review:

what is meant by ‘concentration gradient’?


http://www.google.co.uk/imgres?imgurl=http://s3.amazonaws.com/rapgenius/sisyphus.jpg&imgrefurl=http://rapgenius.com/17622/Wiz-khalifa-the-thrill/Always-pushing-up-the-hill-searching-for-the-thrill-of-it&usg=__X8Yb_iBZ5iJte5LG3_IY_EBf6M8=&h=316&w=320&sz=41&hl=en&start=1&zoom=1&tbnid=pjSOsI9c3855FM:&tbnh=117&tbnw=118&ei=KcafT8rUJ-KE4gSIiIGJAw&prev=/search?q=pushing+up+a+hill&hl=en&safe=active&sa=X&gbv=2&tbm=isch&prmd=ivns&itbs=1

LEARNING
OUTCOMES

e,

e

Understand why growers add minerals
Q\ to the soil, to include calcium,
| magnesium and nitrogen, and
compare the use of natural fertilisers
. (farmyard manure and compost) and
artificial fertilisers as a means of
replacing nitrates in soil




G, Minerals

s To stay healthy plants need specific mineral lons

which they absorb from the soil by active
oA transport.
* Nitrates: needed for protein production
 Magnesium: needed to make chlorophyll
* Calcium: needed to make cellulose in cell walls

Active transport needs energy from respiration.
Plants growing in soil which has low oxygen levels,
e.g. waterlogged or compacted soils, are unable to take up
sufficient minerals for healthy growth
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FERTILISERS

When farmers harvest crops, or animals are taken
to the abattoir, the nutrients they took from the soil
are not replaced. The crops do not decay and

decompose bac
nutrients. Fort

< into the soil to recycle the
nis reason, soil needs to be fertilised

on a regular basis.

Both natural fertilisers and artificial fertilisers may
be used to replace minerals lost from the soil.



Natural fertilisers

Artificial fertilisers

Examples

Recycled waste e.g.
manure, compost,

slurry X

Speed of
action

o
\@,_

2 WY
and ro,',ﬁ\,se nutrights,

but @NrovesJi
l,/\@ V@Q)I

Application

Di’ffic&@d appl\_/r,o/
ev?‘@r & neeq’@rge

&&jﬂ'{ities;

javy
Jachms@;.a uses

(o

'comf‘f\@& soils

MdSw artificially from

@*/@”SSTI fuelQg. NPK,

N\

ngpen@@ato buy.

Slow to .bxl( do@@/

Vef{"g\oluble, but excess
P
@ch Into waterways

@
x4

%‘;a{ re @/— \J@j@

Easy to spread evenly

Mineral
content

Can'¥control mineral
ent

Known mineral content




cHER LEARNING

Explain how sewage disposal and fertiliser run-off
\\ can cause eutrophication in terms of:fhitrates
\ stimulating growth of aquatic plants and algae;@®he
\ death of aquatic plants and algae due to
subsequent nitrate depletion and shading;®he role
of aerobic microorganisms in the decomposition of
“plants and algae;®he consequences of oxygen
depletion on other aquatic vertebrates and
invertebrates.

e, -



EUTROPHICATION

The problem with using fertilisers is that not
all the nutrients sprayed onto fields get used

by plants. Fertiliser is washed off the land by

rainwater into rivers and lakes. This is called
run-off.

video



http://youtu.be/UGqZsSuG7ao

The increase in nitrates in the water cause an
increase in the growth of algae;

The algae form a bloom over the water surface.

This shades and prevents sunlight reaching other
water plants, which then die, as they cannot
photosynthesise.

As the nitrate concentration decreases algae die.

The dead organisms are broken down by bacteria,
and as they respire they use up oxygen in the
water

Most other aquatic vertebrates and invertebrates
die due to oxygen depletion.
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SEWAGE

16 MARCH 2013

* More than 150 eels were killed when pollution
escaped into a Co Down river from a sewage
pumping station, Bangor Magistrates Court
has heard.

08 MARCH 2011

 Northern Ireland Water has been fined £1,000
for allowing untreated sewage to spill into a
Co Down river.
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http://www.bbc.co.uk/schools/gcsebitesize/scie
nce/add gateway pre 2011/greenworld/

Select The carbon and nitrogen cycles
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\\ Explain the causes, effects and
\ strategies to reduce acid rain.

<



ACID RAIN



http://youtu.be/HE6Y0iEuXMQ

Use the textbook p66 — 67 to create an
annotated diagram, poster or graphic
organiser to explain:

1. causes of acid rain
» 2. effects of acid rain
3. strategies to reduce acid rain

prillprreartin info
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LEARNING
OUTCOMES

Carry out studies oranalyse datato

monitor environmental change, to include:[l
%\ biotic data, (for example lichens as

| indicators of air pollution and blood worms

as indicators of water pollution) caused by
eutrophication;Bbiotic data (carbon dioxide
levels, ice density, sea levels); Outline the
role of international treaties to combat
pollution .

— i



How the local environment

has been impacted by government

1.

Changes in agriculture (including EU Nitrates
Directive- an international agreement)

Methods of monitoring change in the
environment

The role of the Government in conserving
the environment

Reduction of carbon emissions and
increased use of renewable energy.

International co-operation and legislation.



SMR 5. Protection of Water Against Nitrate Pollution

On land located within a Nitrate Vulnerable Zone you must follow the Nitrate Action
Programme measuras which include not spreading N fertiliser (chemical or organic
manures) during the closed period, not exceeding the crop requirement for N, not
axceeding the field and whole farm limits. You must also observe the spreading
controls, storage and record keeping requirements of the Action Programme. A new
Action Programme will be applied to all of Northern Ireland in 2006,

MACHINERY TO DIRECT SLURRY DIRECTLY TO THE
SOIL AND REDUCE RUN OFF



MONITORING CHANGE
INDICATOR SPECIES

are made up of an algae and a
fungus growing together. They grow in
exposed places such as rocks or tree bark.
They need to be very good at absorbing water
and nutrients to grow there. Rainwater
contains just enough nutrients to keep them
alive. Air pollutants dissolved in rainwater,
especially sulfur dioxide, can damage lichens,
and prevent them from growing. This makes
lichens natural indicators of
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In places where no lichens are growing, it
is often a sign that the air is heavily
polluted with sulfur dioxide.

LICHEN



http://www.nhm.ac.uk/nature-online/life/plants-fungi/lichens-pollution/
http://www.nhm.ac.uk/nature-online/life/plants-fungi/lichens-pollution/

Oll spills cause a lot of harm to the
environment, both at sea and on land
Water pollution is caused by the discharge
of harmful substances into rivers, lakes
and seas, including sewage and farm
waste.

Many cannot
survive In polluted water, so their presence
or absence indicates the extent to which a
body of water Is polluted.



level of
water
pollution

Clean

Low

High

very high

indicator
species

mayfly larva

freshwater shrimp

water louse

blood worm are able
to tolerate very low
oxygen levels
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MISSION

TO REDUCE EMISSIONS OF CO,, Methane (CH,), Nitrous oxide
(N,O) and Hydrofluorocarbons (HFCs)

Each signatory country was set a percentage target reduction
based on their emissions

HOW?

Reduce the use of fossil fuels and increase renewable
technologies

Countries that exceed their targets able to sell carbon credits to
the World Bank

Countries unable to meet their targets purchase carbon credits

PROBLEMS

It is costly to fall behind targets set, however many nations
believe that this is simply a method of redistributing wealth to
developing countries
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Annual Carbon Emissions by Region

UsA & Canada

Westem Europe

Commenast East Asla

Eastern Burcps & Formier Soviet States
India & Southeast Asla

Australia, Japan, Pacific Ocean Srates
Central & South America
Middle East

Africa




Reduction in greenhouse gas emissions by 2012
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http://lgfl.skoool.co.uk/keystage4.aspx?id=
315

Select Ecology to review this section



