CHAPTER 1: The atmosphere and human activities

STRUCTURE AND COMPOSITION OF THE ATMOSPHERE: 1.1
o The composi‘h’on of the a'l'mosphere:

Other including:
Oxygen  Argon - 0.8%

C0,-0.035%
78%
|
Nitrogen
componen"' % in a+mosphere impor'l'ance 1o life on Earth

nitrogen (N,) 18.09 o Growth of plants.

20.95 o Produced by phofosynfhesis;
oxygen (02) o Usedin respimﬁon.

o Source for precipifaﬁon;

water vapour ( H,0) o Provides most of the natural greenhouse

02- aases

o Vital for existence of life.
- 0.03 o Used by plamLs in phofosynfhesis;

carbon dioxide (co,) < Greenhouse gas.

0.93 o  Can create an inert a+mosphere that
argon (/‘\r) profem‘s materials from reac’ring with

oxygen or other gases.
Helium ( He), Neon Trace o  Can create an inert a+mosphere that
( Ne), Kryph)n ( Kr) profem‘s materials from reac’ring with
oxygen or other gases.
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Number 0{ years 905 s"'ays in H)e a'l'mosphere

Carbon dioxide 200 years
Methane 12-17 years
CFCs 1000 years
Nitrous Oxides 1 years

ATMOSPHERIC POLLUTION AND ITS CAUSES: 1.2

o Acid rain:

o precipi+a+ion with a PH value of less than 7.
Acid Rain

o Burning of fossil fuels in factories and power stations release sulfur dioxide and nitrogen oxides.
o Vehicle emissions add further nitrogen oxides.
o When these gases mix and react with the water vapour in the atmosphere, they form weak
solutions of nitric and sulfuric acid.
o They are carried by prevailing winds.
o They eventually fall to Earth as acid rain.
o Smog:
o Burm’ng of fossil fuels in indusﬁy, homes and vehicles prow'des parﬁcles like smoke and dust for fog
to form around.
e Photochemical smog:
o Involves chemical reactions induced by sunlight on certain pollutants.
o These reactions convert them into harmful substances, like 9round—leuel or Jrr"opospheriz: ozone ( ‘bad’
ozone).
o Volatile Organic Compounds (VOCs):
o Chemicals that easily enter the afmosphere as gases, mainly from euaporaﬁon.
o Examples: hydroaarbons ( like me+hane), ammonium nitrate, carbon monoxide ( incomplmLe

combusﬁon), efc.
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° Tempermlure inversion: a weather condition when the air +empera+ure increases with aHiJrude, rather than

decreasing.

TEMPERATURE INVERSION

Normal Condition Temperature Inversion

o During the day, the surfaces is heated due to longwaue radiation.

o On calm and clear ni_qHs, the Earth surface cools very quiokly, emiHing radiation, cooh’ng the air

above it.

o At higher altitude, the air doesnt cool as quickly, so this air becomes warmer than the air below it.

o This layer of warm air is the inversion Iayer, that disrupfs the regular convection currents.
o The concentration of smog ( po”ufamts) increases, offen in ua”eys surrounded by sfeep-sided hills.
e Enhanced greenhouse effect: created by addition of greenhouse gases to the afmosphere Hn“ough human

activities.

o More heat retained in the afmosphere.

o Increased +empera+ure of the Earth's surface, Ieading to global warming and climate change.

Greenhause 905

Human activities that increase their abundance

carbon dioxide

Burning of fossil fuels
Deforestation.

meHlane

Cattle and rice producﬁon
Coal mine ventilation

Deforestation
Decomposi’rion of waste ( landfill shtes).

CFCs

Aerosol sprays
Fire extinguishers
Refrigeration

Air condiﬁoning.

NiJrrogen Oxides

Vehicle exhausts
Chemical fertilisers.

Tropospheric ozone

Chemical reactions involw'ng ni+rogen oxides and unburnt fuel

UGPOUFS.

56



020ne ’ayer dep’eﬁan:

o

Ozone layer protects the Earth from the Sun’s harmful radiation.
It is formed when oxygen (0,) filters from the top of the froposphere and reacts under the influence
of ultraviolet radiation to form ozone (0;).

Itis con’rinua”y formed, desh‘oyed and replaced nm‘ura”y, creaﬁng a dynamic balance, that is

disturbed by human activities.
Ozone layer depletion

1] Ultra-violet rays split

CFC Ozone a chlorine atom

_ away from the CFC
molecule molecule (03) (chlorofluorocarbon)

molecule

2 | The chlorine
atom breaks
up an ozone
Molecule,
making a hole
in the ozone
layer

~— The molecules

13 left behind are
chlorine monoxide
and oxygen (05)

When CFCs reach the sfrafosphere, the ultraviolet radiation breaks them down, releasing chlorine.
Chlorine reacts with oxygen in a destructive process, breaking down the ozone molecules 1o chlorine
monoxide and oxygen, depleﬁng the layer and forming a hole.

This hole allows harmful radiation to enter the Earth's a+mosphere.
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IMPACT OF ATMOSPHERIC POLLUTION: 1.3

Pollutant

imPaG+

Smog

Irritation of eyes and leomL;
Respirafory diseases, like asthma;

Fine parﬁ'cles carried into lungs, leading to Iung cancer, strokes and heart

attacks:
Brea’rhing difficulties.

Acid rain

Acidification of ground water, making the water undrinkable:
Can cause diarrhoea and stomach

upse+ if the water is consumed:

Aluminium leached from the soil fo groundwafer;
Acidification of groundwafer damages tree roots

Crop yields decline:

Nutrients like calcium are leached out of the soil;

Fish die as acidity levels increase;

Limestone bui’dings are chemica”y weathered.

Ozone Dep’eﬁ'on

Higher levels of ultraviolet radiation cause sun burn, skin cancers, retina
damage and cataracts;

Extra ultraviolet radiation limits the reproduc+ion of phyfoplankhm, affecﬁng
the entire food webs:

Changes in biochemical composition of some plant leaves make them less

attractive as food.

Climate change

MeHing of ice sheefs, g!aciers and permafros+ cause a rise in sea-levels;
Damage to Iow-lying countries from ﬁooding;

Forced migraﬁon as Peop!e lose their homes and farmland from rising
sea-levels;

Loss of biodiversi+y, habitat or extinction if animals and plamLs can't adap+;
Increased drougHs could lead to desertification and famine;

Sea-level rise leads fo the loss of coastal land and increased erosion.

MANAGING ATMOSPHERIC POLLUTION: 1.4
o Reduction of carbon foo+prin+:

o

Carbon fomlpriml: a measure of the impamL of our activities on the environment.

o  Reduced use of fossil fuels:

]

]

LOW SUITCU(‘ 600’ can be used;

Increased use of renewable energy.

° Energy eﬁciciency:

o

Using enerqy efficient appliances.

o Carbon cap+ure and s+orage:

]

Waste carbon dioxide from power stations can be +ranspor+ed via pipelines to sforage sifes.
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Transpor+ policies:
o Creation of cycle lanes, bus lanes, metro sys+ems and trams;
o Electric or hybrid cars can be encouraged;
o Biofuels can be used;
o Vehicles can be banned from certain par‘fs of chLy by pedesfrianisaﬁon;
o Public Jrransporf and residential Parking can be made free.
International agreement and policies:
o Policies such as Montreal Protocol, Kym‘o Protocol and Paris Climate Conference can be passed on
worldwide;
o An international cooperaﬁon is required.
CFC replacement:
o Reduction in the use of CFCS;
o Hgdrochloroﬂuorocarbons ( HCFCS) can be used as an alternative;
o Safe disposal of items containing CFCs.
Taxation:
Higher road tax to decrease car ownership.
Ca+aly+ic converters:
o Ca+alyﬁc converters in vehicles reduce sulfur dioxide emissions:
o They also convert nifrogen dioxide and carbon monoxide to carbon dioxide and nh‘rogen;
o Low-sulfur vehicle fuels can also be used.
Flue-gas desulfurisation:
o Scrubbers can be used to remove 95% of sulfur dioxide emissions:
o l_ining ohimneys with lime also reduce the emissions.
Reforestation and afforestation:
Reforestation: replanﬁng an area with trees;

Afforestation: p/anﬁng trees in a barren land.

59



CHAPTER 8: Human popu/aﬁon

CHANGES IN POPULATION SIZE: 8.1

POPULATION

Stationery
phase

— Log phase‘

Lag phase

Population: all the organisms of one species living in a defined area at the same time.
Lag Phase: the period of time in populaﬁon 9!‘0W‘H‘1 when an organism is adapﬁng to its new environment and
the growth is slow.
La_q/ exponenﬁal phase: when the growHJ rate of a popu/aﬁ'an increases overtime as all requiremenfs are in
superabundanoe.
S‘l’aﬁonary phase: when the growHﬂ rate of a popu/aﬁon has slowed down to zero as the carrying capacify is
reached.
Carrying capacﬁy: the maximum size of a populaﬁon that an environment can suppomL in ferms of food,
water and other resources.
Hisf’ory of human populaﬁon: about 10000 years ago, there were about 5 million people /iuing as
hunter-gatherers. Significant points in the growth of the human population since then are:

o About 6000 years aq, humans started growing crops and rearing animals, which prouided more

food and allowed the popu/aﬁon to begin to grow;

o By the fime the modern sysfem of counﬁng years s+ar+ed, the populaﬁon was about 250 million;

o It then fook another 1800 years to reach I billion;

o After Hu's, the growﬂl become very rapid;

o By 1930, it was 2 billion;

o By 19715, it was L billion:

o By 2016, it was over 1 billion, a rise of 3 billion in_jus+ 31 years.
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o Birth rate: the number of live births per thousand of populaﬁon per year.

o Death rate: the number of deaths per thousand of populaﬁon per year.
o Natural increase: the difference between birth rate and death rate.
o Factors eﬁecﬁng birth rate:

o

In countries with a hi_qh death rate for the very young ( high infant mom‘alify), birth rates are also
high.

In farming economies of many LEDCs, more people are needed for manual labour hence families fend
fo be larger.

In MEDCs, it is expensive to have children and pensions are provided by the state.

As pensions are provided, Hvey do not need children to take care of them in their old age.

Many social and pohﬁaal factors result in low use of birth control in LEDCs, whereas in MEDCs
birth control is Widely used, so both birth and death rates are lower.

° Migraﬁon: the movement of people into ( immigraﬁon) or out of ( emigraﬁon) a region, couery or an area.

o

o

Most common worldwide movement is from rural to urban areas in LEDCs.

Sometimes urban to rural migraﬁons also oceur, mosﬂy in MEDCs.

° Populaﬁon 9row+h: (bir'l'h rate + immigraﬁon) - (dea'H1 rate + emigra'h'on)

Push factors: factors that encourage people to Pull factors: factors that encourage
move away from an area. peaple to move into an area.
Drought/famine; Good supplies of food whatever the
weather;
Pouerfy; We”-paid jabs;

Poor links with outside world: Good roads:

Poor services:

Hospifals, schools, water, elech‘icﬁy;

Wark on ‘H"le ]and OHIH, subsis+ence; FGGTLOV‘H, ShOPS, office WOF’? TrOF a Wage.

Deserﬁﬁcaﬁan;

No comparable pu” factors

Sea-level rise;

Seasanal WEG'H'IBF‘ EVCH‘I('S.
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HUMAN POPULATION DISTRIBUTION AND DENSITY: 8.2

o Population density: population per area (figures providing an average value).
o Populaﬁon distribution: how the populaﬁon is spread over an area.
o Example: very few or no people live in deserts and mountains, whereas popu!aﬁons are very high in

coastal areas due to availabilhly of fresh water.

Estimated 2015
Population Density

persons per km?
[Jo-s

C s
=2
B 2050
I =0 1.000
B 100- 1,50
M > 150

POPULATION STRUCTURE: 8.3

. Popu’aﬁon/age pyramid: a diagrarn that shows the propor+ion of the populaﬁon that is male and female in
different age groups ( usua”y 5-year inJrerval).

Male Afghanistan - 2015 Female

3 74, s 1.2 0.6 0 0 0.6 12 18 24 3

Population (in millions) Age Group P.opulaﬁcm (in millions)

62



° Expanding (young) Popu’aﬁans (Afghanisfan 20'5): a fypical pyramid for LEDCs with high proporﬁon
of young people due to high birth rate.

Male United States - 2016 Female

15 12 9 6 3 0 0 3 6 9 12 15

Population (in millions) Age Group Population (in millions)

o S‘l’aﬁanary popu’aﬁons ( USA 2016): papula’rion that is almost sfa’rionary, with a rec’rangular shape, excep+
at the fop when old people die.

Male Japan - 2016 Female

6 4.8 36 2.4 12 0 0 12 2.4 36 4.8 6

Population (in millions) Age Group Population (in millions)

o Contracting (old) populations (Japan 2016 ): population is declining because of low birth rates, and its
pyramid is top-heavy because of low death rates.

° Dependan'l’: those people in the populaﬁon who are not economica”y active ( Working) i.e. the Yyoung ( <I6} and
old (65+) and thus rely on those who are working for their needs.

° lndependen+: those people in the popula+ion who are economica”g active ( working) i.e. the midd!e-aged
(between 17 and 65).

o Taxes from the independent population is used for:

o Education for the youngsters and provision of school places for the children yet to reach school age.

o Creating care-home places and hospitals for the ageing population.
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MANAGING HUMAN POPULATION: 8.4
o Family planm’ng: methods used by couples to decide the number of children to have and when, which is

mostly encouraged by governments
. Confracepﬁon: used fo preuen+ pregnancy.
° lmproued health and education: makes Peop'e more aware of methods to limit family size.
o Educated women may plan a career as well as hauing children, the former freq'uenﬂy h'miﬁng how many
children are born.
o Education can also lead to a fendency for later marriages and thus later child bearing.
° High infant momtalhly causes couples to have more children. When it is reduced by better healthcare and
sanitation, the trend is reversed.
National Popu’a'h'on pah’cies:
o Pronatalist policy: a national or regional policy that aims to encourage couples to have children.
o In countries like France, coup/es were encouraged to have more than 2 children.
o Parents are paid the equiualen+ of the minimum wage for a year after Huey have a third child.
o They ery’oy subsidised train fares, pay less tax the more children Hley have, and subsidised day care.
o Antinatalist Poh‘cy: a national or regional policy that aims to discourage couples to have children.
o In LEDGs, popu/aﬁon increases too fast, and these poliaies can form in weak measures such as the
provision of family planning, confracepﬁues and education, to laws encouraging cauples to have only
one child.

o Some countries have no popu/aﬁon policies at all and usua”y have high birth rates.
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Ecosysﬁam: all the h'uing Jrhin_qs ( biotic componen+s) Jrogmther with all the non-h’uing Hn'ngs ( abiotic
componen+s) in an area.
Papufaﬁon: all the organisms of one species h'l/ing in a defined area at the same time.

Community: a group of populations of different species that live together in an area and interact with each
other.

Habitat: the place within an ecosysﬁem where an organism lives.

Niche: the role of a species within the ecosystem.

Food chain: a diagram showing the relaﬁonship between a single producer and primary, secondary and

+er+iary consumers.

Primary
Consumer,

W Food Chain

Producer

Consumer

Food web: a diagram showing the relationship between all (or most) of the producers, primary, secondary

and Jremtiary consumers in an ecosys’rem.

A Food Web

& D Th rush
Frog
‘M
A
A
(2

Fruit Fly
Grasshopper \ v)

“ = J v

i)/

A7 /”
A\ . I/

¥ & \/ Mangoes
Corn

A Flowering Plant Lavenders

Trophic level: a feeding level within a food chain or food web.
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Pyramid of numbers: a diagr‘am that r‘epresen+s the number of organisms at each +rophic level in an

ecosysfem by a horizontal bar whose Ien9+h is proporﬁonal to the numbers at that level.

“‘Rule of 10" | Only ~10% passes to next level.
Therefore, ~90% LOSS at each trophic level

Tertiary

consumers 10 keal =0.1% of plant energy

Secondary

consumers 100 keal =1% of plant energy

Primary
consumers

. 1,000 kcal =10% of plantenergy

P
e ST

Producers L3 < 10,000 kcal

‘/)'"TN

P
7\

1,000,000 kcal of sunlight
The pyramid ShGPE reﬂecjrs H’)B IOSS O'F energtj 01" each +V‘0Phi€ IBVB’.

Lost during transfer as heat to the environment-
Used for cellular respiraﬁon;

Used for growfh;

Lost as faeces;

Lost by incomplete digestion by higher trophic level.

FOUd chains cannmL have more Hian bor5 h"OPhiC /evels as 'H]BFB'S nmL enaugh energy 1('0 PGSS on.

Producers: organisms within an ecosystem that can carry out photosynthesis.

Primary consumers: organisms within an ecosydem that derive their food from praducers.
Secondary consumers: organisms within an ecosystem that derive their food from primary
consumers.

Tertiary consumers: organisms within an ecosystem that derive their food from secondary
consumers.

Decomposers: or‘gam’sms within an ecosysfem that derive their food from the bodies of dead

organisms.

Temperature: usually expressed in °C. Living things have a range of temperatures within which they
can survive.
Humidhly: a measure of how damp the air is; how much water vapour it holds.
Usually expressed as relative humidity (RH) - RH expresses the humidity as a % of the
amount of water vapour the air could hold if fu”g saturated.
Water: essential for all life as it's a raw material for photosynthesis and a medium for chemical
reactions.
Plants obtain water from the soil and water content of soil is an impom‘amt factor in
defermining where exacﬂy a plamL species lives.
Oxygen: nearly 21% in the air; decreases with increasing altitude.
Usually expressed as parts per million (ppm) in water.
Not very soluble in water so all aquaﬁc organisms have adapfaﬁons to ge+ enaugh e.g.

91’”5 in fish.
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Sah’nﬁy: how saHy somefhing is, measured as ppm or Par+s per thousand ( pp+) or concentration
e.q. milligrams/litre )

Brackish water: water that is saHy ( >0pp+) but not as saHy as seawater ( <35pp+).
LigH: essential for phofasynfhesis; expressed as lumens.

pH: (refer to section .8 lmpamL of water Po”uﬁon; pH).

Light
6CO, , 12H0 CeHi0s , 60, , 6H,0
—
Carbon dioxide Water CRiorora Glucose Oxygen Water

Plants +rap IigH enerqgy with the help of ehlorophy”.
This green pigment splits water into hydrogen and oxygen.
The hydrogen is added o CO, to make glucose.
The oxygen not used in respiration is given off to the atmosphere.
Plants obtain CO, from the atmosphere through their stomata in the leaves and water from the soil
+hrough their roots.
Glucose is used by plants in respiration fo release energy and is converted to substances the plant
needs eq starch, cellulose, proteins efc.
Ndrogen is needed 1o form some substances such as prm‘eins, but in every case, chemical enerqy
remains stored in the substance.
the process by which living things release energy from food to carry out the process of life, such

as movement.

M

M- -0-0-&-

Glucose Oxygen Carbon Water Energy
dioxide

Competition: living things need a range of resources from the environment.
Many younger are produced than will survive, so there is offen compeﬁﬁon of resources.
Individuals least adapted to the current conditions will either die or fail to reproduce.
Predation: when one animal eats another.
Pollination: the transfer of pollen grains (male gametes) from the anther to the stigma for it fo
fuse with the ovule (female gamete).
In plants, male sex cells are found in pollen grain, made in the anther.
Pollen grains are either blown by wind or carried by insects.
The anther is in the ﬂower, aHracﬁng the animals with brigH colours, scent and the
production of nectar.
The pollen grain lands on the stigma of another flower and sends out a tube that grows
down to where the ovule is.

The ovule is then fertilised to form an embryo in a seed that grows info a plamL.
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The carbon cycle:

il Snight Auto and
] y factory
Ve oY CO; cycle emissions

ESTIMATING BIODIVERSITY IN ECOSYSTEMS: 4.2
« Types of sampling:
- Random sampling: a sampling method in which the sampling device is placed using random tables or

the roll of dice.
Used when two areas are to be compared e.q. number of insects in wet and dry areas.
Systematic sampling: a sampling method in which the sampling device is placed along a line or a
pre—deTLermined paHern, usua”y a fransect.
Used to check how the species change along a gradient in the environment e.q. from the shade of a
woodland to an open field.

« Quadrat: a frame of known area placed on a part of the site fo be sampled.

Used to sample sedentary organisms e.g. plants.
The number of organisms of the species is then counted.

Someﬁmes, the percenfage cover of the organism in the quadrmL is calculated.
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Transect: a sampling method in which samph’ng devices are laid out along a line already placed across an area.

Used to sample sedenjrary organisms.

An example of sysfemaﬁc sampling.

Pitfall +raps:

Used to sample non—sedenfary organisms ( insecfs).

Consists of a jar sunk up to its rim in the soil.

Thejar may or may not be covered (depending on the predia+ed likelihood of raim(aH).

TFGPS should be inspecfed and empﬁed regularlg.

Can be used randomly or sysfemaﬁca”y.

Drawback: measures the acﬁuify and number of the species.

Pooter:

How a pooter works

Mesh prevents insects

from being sucked into
mouth

1) Suck air through tube

&

2) Insect is drawn into pot

Used to samp/e non—sedenfary organisms e.g. insects.

IHSBC"'S in shomL Vegef'aﬁon or on frees are USUG”H +PGPP6d ina ne+.

A pom‘er is used to JrranspomL the organisms, from the nets or fraps toa Iaborah;ry, for example.

oluadrafs Quick

Inexpensiue

Portable.

transects Quick

Inexpensive

Portable.

N0+ GIWGyS Very GGCUY‘G‘ILG
MHIBSS many quadraf‘s are placed, 'H‘?B sample

can be uninJremLiona”y biased.

Offen used in inappropriafe situations.
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PiHa” h‘aps Inexpensiue Often kill the or‘ganisms capfured
Easy to set up and May oversample or undersample.

use.

The drainage of wetlands:
Drainage for agricuHure, faresﬁy and masq'uhto control;
Dredging for flood prm‘ecﬁon;
Use for disposal of waste created by road construction;
Discharge of poHquamLs;
Peat removal;
Removal of groundwahzr.
Importance of wetlands:
Shoreline prafecﬁon;
Maintenance of water qualﬁy;
Flood control:
Recharging of aquhcers;
Biological producﬁuﬁy;
Provide habﬁafs,-
Source of uarie+y of produc+s eq fish, fuel and fibres.

Intensive agricultural practices: wetlands are drained and other land is occupied to provide for infensive
agricuHural pracﬁces, resulﬁng in habitat loss.

Overcultivation of soil leads to soil erosion, causing habitat loss for decomposers liuing in the soil.
Deforestation: Clearance of climax communities that would otherwise provide habitat for a wide range of tree
and gr‘ound dwe”ing species.

Climax community: An ecological community in which populations of plants or animals remain stable

and exist in balance with each other and their environment.

Extinction: the process by which a species or other named group ceases to exist on Earth or other named
area.
Loss of biadiuersify: various species die or relocate when their habitat is desﬁ‘oged.
Genetic depleﬁon: the loss of species canhzining po+en+ia”9 useful genes.
Species and genetic diversity that exist in the wild may have many currently unknown uses e.q.
medicinal, droughf—resisfanf, efc.
These characteristics of modern crop plants may prove useful in the future e.q. due to climate
change, drougH—resisfanf strains are needed.
These useful, ancient strains ( genes) of imporfamL crop plamls should be retained.
However, due to habitat destruction, 9ene+ic diuersify is reducing, Ieading to species becoming
exﬁnmt, making the 9eneﬁc loss irretrievable.

Modern strain of crop planfs may not be able to adaPTL to future changes.
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Timber is needed in MIEDCs for produds ranging from luxury furniture to paper, or as a source of energy.

Lumber (planks and boards ).

Clear land for:
Farming;
Roads and settlements (logging tends fo be selective as only a few species create fimber, however
building roads for fransporting logs is the most damaging process. )

Rock and mineral extraction.

biodiversity is lost when habitats are lost.
Tropica[ rainforests are centers of gremL biadiversﬁg‘ so loss of habitat here is serious.
Huge volume of trees acts as massive carbon stores that's also home for rare species which may be

USC‘FUI +0 us.

Forests reduce the impamL of heavy raintall on the ground, reducing soil erosion.

Tree roots bind the soil in place and the Iager of fallen leaves and branches Pro+ec+ the soil.
Overtime, after deforestation, the area that once suppomLed luxuriant 9row+h may become a desert,
because of desertification.

( refer to section 3.6 Causes and impamLs of soil erosion).

Changes caused in the levels of various greenhouse gases in the atmosphere.

CO, and methane are rising and so are atmospheric temperatures.

Greenhouse gas: gas that stops enerqy in the form of heat from being lost from the atmosphere.

Rise in CO,: due 1o the burnmg of fossil fuels, deforestation, industries.

If the rate of trees phofosynfhesising and respiring were ectual, removal of trees would have no

effect.

However, permanem‘ removal of trees leads 1o large ctuanﬁﬁes of CO, when burnt or decomposed.

Moreover, the machinery of burning fossil fuels releases more CO,.

( refer o Section 9.2 Ecosysfems under threat: Loss of

biodiversify and geneﬁc depleﬁon)

Carbon sinks: a vege+a+ed area where the intake of COZ from the a+mosphere in phofosynfhesis exceeds ifs
oqume from respiraﬁon, so the net flow of carbon is from the afmosphere into plamLS.

Carbon store: a mature vegetated area where the infake of CO, from the atmosphere by photosynthesis
ectuals its ou+pu+ from respiraﬁon, so the mature plamLs store carbon.

Role in water cycle: forests add water 1o the afmosphere during h"anspiraﬁon, /eading to formation of clouds,
euen’rua”y releasing it bg precipi+aﬁan.

During deforestation, this process is reduced and local drougHs are caused in the area.

FOV‘BS+S genermte maisfure in 'H')E afmosphere H'IGTL can Gﬁ66+ raimfaH around 'H’)B WOV‘Id.

71



**Prevention of soil erosion:

*

/
VEGETATION:  /
/ Absorbs the energy

EVAPOTRANSPIRATION ‘ i i

FROM FOLIAGE: ——— > {2 mg /

Removes water /' GROUND COVERS: /

from soil ;-'f Protect soil / -/
/ /

SHRUE ROOTS:

VEGETATION: Helps to maintain
Hold surface soil

absorptive capacity, slows the
velocity of runoff and acts as a filter
to sediment.

DEEP ROOTS: GRASS ROOTS: AT

Help hold and AT ] -~ Protect surface soil

stabilize bank
materials, ties soil
layers together

EFFECTS OF VEGETATION IN MINIMIZING EROSION

By inferaepﬁng rain, forests reduce heaug rainfall on the forest floor.

Debris such as tree leaves on the floor of the forest slows run-off.

Roots of trees hold soil in p!ace.

Forests on the coast reduce erosion by absorbing energy from storms.

(refer to section 3.7 Managing soil erosion).

Ecotourism: responsible travel fo a natural area that promotes conservation of the environment.
Visitors travel with the main aim of appreciating its natural beauty.

Ecotourism is both a reason fo manage forests susf’ainably and a method by which this can be achieved.
[t may be mainly economic in Tocus, with success measured by income, or focused on susfainabi’#y, with

success measured by a limit on numbers of visitors.

Sustainable harvesting of wild plant and animal species (refer fo section 5.4 Management of the
harvesting of marine species ):

Many plants have medicinal properties because of the secondary metabolites they produce.
Secondary metabolites: organic compounds produaed by bacteria, fungi, or p’amLs which are not direcHy
involved in the normal growfh, deuelopmen+, or reproducﬁon of the organism.

Wild plants are preferred source as cultivated varieties only produce small or none of the chemicals

to be used.

Managemen+ plan to control haruesﬁng of Wild-grown medicinal plan+s:

Assessing the abundance of the plant (refer to section 9.5 Measuring and managing biodiversity ).

lnvesﬁgafe species' growfh rate, reproducﬁue biology and impamL of haruesﬁng.

Assess the yield that can be sustained by the wild population.

Details of how the haruesﬁng should be monitored.
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Sustainable fores‘h‘g:
Selective logging: removal of only mature trees of species that are valuable. Other species and
immature trees of value species are left, a”owing the forest o repair overtime.
Non-valued trees still provide habitat for many species and immature valued frees can be
used years later.

/\groforesfry: land managememL sgsh’m in which crops are grown around trees.

e

Trees enrich the soil when the leaves fall, prouide food for animals, firewood for peaple, and
sometimes medicine.
Tree roots bind soil +oge+her, and in some cases, fix ni+rogen, further enriahing the soil.
Farmers obtain food and milk from the farm, and their animals enrich the soil with manure.
Alley cropping: planting rows of trees at wide spacings with a companion crop grown in the
alleyways between the rows.
Trees are pruned and the prunings are used to improve the soil and provide minerals to the
crop. (hf the tree is a Ie_qume, these minerals would include nerafes}
Mineral recycling and the suppression of weeds by the trees are combined with cropping

on the same land, these H)ereby allow the Iang—ferm survival of farmland.

National parks: an area of land pro+ec+ed by the 901/ernmemL to preserve entire ecosys+ems eq. flora, fauna
and Iandscape.
Laws that ban/limit activities such as hunﬁng, logging and collection of wildflowers are
implemented.
Enforcement requir‘es regular inspeoﬁon and threat of heﬂy fines or impr*isonmrzmL for br‘eaking the
law.
Extensive facilities for tourists are prouided, that includes a sysfem of roadways, carparks and
natural trails.
An entry fee charged is used for conservation work.
A guidebook/ leaflet is prouided that includes information on the dos and don'ts, and the impom‘ance
of the conservation of wild nature.
The Iarges+ national park in the world is the Northeast Greenland National park, covering
472001km~2.
Wildlife and ecalogical reserves: the pracﬁ'ce of profecﬁ'ng wild PlamL and animal species and their habitat
that plags an impomlamL role in balancing the ecosysf'ems and different natural processes eq rainfall, ferﬁlify
of the soi/, efc., thus also meeﬁng the needs of people.
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Extractive reserves: an area of land, genera”y state-owned where access and use rigHs, including natural

resource extraction, are allocated to local groups or communities.

Wildlife corridor: a link of wildlife habH’mL, 9enera”y native uege+a+ion, which _joins two or more Iarger areas

of similar wildlife habitat.

Corridors are critical for the maintenance of ecological processes including a”owing for the

movement of animals and the continuation of viable populaﬁons.

World biosphere reserves: an ecosysfem with plan+s and animals of unusual scientific and natural interest.

transition
zone
cooperation

A& settlement

The plan is to prommte managememL, research and education in eaosys+em conservation.

Reaognised infernaﬁona”y via UNESCO.

Attracts funding and suppomL of expemLs in the conservation communiﬁj, improuing the success of the

reserve.
More research, along with
Ecosysfems that need tourism and education.
prafecﬁon.
Mag contain field stations
Moni+oring and some with laboratories and
research. recreational facilities.

Local communities and conservation
organisations work together to
manage the area for the benefit of
the people living there.
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Seed banks: stores seeds fo preserve 9ene+ic diuersh‘y when it's not possible to pro+ec+ the area where the

endangered plamL “UBS.

seeds collected from a
number of individual banks

seeds X-rayed to check
healthy embryos

I

seeds dried to remove water

I

seeds stored in the cold
e.g.-20°C

!

some seeds are planted to
check that they will still
germinate and grow.

seeds from several plants are likely to
have a higher genetic diversity than
seeds from a single plant

this allows only seeds that could
germinate to be selected for storage

reducing water content increases the
length of time a seed can be stored and
remain alive

reducing water content increases the
length of time a seed can be stored and
remain alive

if the success is poor seeds are collected
from those plants which do grow and
re-stored

Wild p/am‘s carry genes that could be used in crop plan+s to confer resistance to pesfs and diseases:
Seeds ocoupy lesser space than plamls, thus more species can be held;
Collecting small samples of seeds is unlikely to damage the wild population as most plants produce
lar_qe number of seeds:
Seeds are dormant and need minimal care, thus easier to store than h'l/ing plamls.
Role of zoos and captive breeding:
Provide education about the i”egal trade in animals and producfs, and the need 1o maintain
biodiuershLy;
Involved in scientific research on the control of diseases, animal behavior and fechniques to improve
breeding success;
Capﬁve—breeding programmes increase species numbers, thus reduaing the risk of extinction:
Aim fo release capﬁue-bred animals into the wild when habitats have been restored:
Such programmes Jrry mainjraining geneﬁc biodiuersh‘y of a species, as inferbreeding leads 1o a
reduction in diversh‘y and therefore reduces adapfabilify when the species is placed back in the wild.
Ways to reduce inbreeding:
Organisms aren't allowed to breed repeafedly with the same pam‘ner;
A Var‘ie+y of pamlner‘s for an organism can be achieved erough in-vitro fertilisation and inter-zoo
swapping of individuals;
Use a database ( sfudbaak} to record breeding hisfory of individuals in capﬁuify.
Sustainable tourism and ecotourism: management of tourism in a sustainable way to prevent damage to
habitat and prow’de what peop/e want.
Key to successful sustainable ecotourism is realising that the growH] of the tourist indush‘y depends
on maintaining the environment.

Measures are faken +0 smfeguard Wl’dhfe and Jrhe resources are USEd SUS?"GmeI‘(j‘
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