Ecology and Sustainable Development - complete list of questions 2022

Please note: The exam will contain 4 chapiers with guestions from each of the 4 blocks of
gquextions listed here. In total there will be 40 points achievable (10 for each guestion chapter).
To pass the test 2 conditions musi be fulfilled: af least 25 poinis overall and at leasi 5 poinis for
each individual chapter of guestions. The grading scheme is ax follows:

2528 points = G4, 20-32 paints = B3, 33-36 points = U2, 3740 painis = 51

1. Provide some examples:
Each correct entry is { point. Each wrong entry is minus § poins.
*  Energy generated by fusion in the sun is emitted as
~ Radiation (50% infrarad (IR}, 409 visibke, 109 ultrawvioket (L))
~  Particles (solar wind)
=  Theadvent of agriculture 100000 years ago lod to
—  Parmanant human setfemants
— damaslic animals
— melalloals
Two important innovatons in Ching in the Middle ages are the invention of
= printing
~  compass

+ Key innovations of the second industrial revolution :

~ railways

= radia

— alactnc lightaning

- autamabiles

- modam madicina

= The five major global rdigons are:

= christianity

= iglam

= hinduim

= buddhism

- judaismisikhism

#  The first three larpe empires in homan history founded asbout 2,500 vears apo wene:

~ Parsian Madian Empire

— Chn Ermpire

— Roman Empira

#  The three countries holding the largest colonial empires were:

= UK

- Spain

~ France

#  The two major scientific achievements after World War I lead ing to the Thind
Industrisl revolution are:

—~ irmvantian of transistor

—  urderstanding of DNA struciura

»  Abiotic factors muking up the environment of an organism are:

— zunlight

— climata

— gealogy
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The most important macromolecules in living species are:
protains

nuchkaic acids

cambahydrates

lipids

The organelles in cokariotic cells are:
mitachandria

ribosomas

chlaraplasts

Important terrestrial biomes are:
Tempearala decdious laresl

Temparala grassland
Temparala rainlarast

Tropical ranforast

The movement of the tectonic plates of the carth’s crost lead to:
valkcanic actvity
earh quakes

lsunames

The very high dipole moment of the water molecule gives water s pecial important
properties:

liquid state al normal anvironmental temperaluras

high solubility far nutrents and gasas

reduction allempearature exramas on aarth

The different layers of the atmosphere are called (from botiom io top):
Troposphara

Stratosphere

Mesasphara

Tharmasphare

The main classes of organic carbon compounds in living species are:
camahydrates

calluloses

protains

In the hydrosphere carbon exists as:

dissalved carbon diaxida

ﬁl.l‘Spﬂ'ﬂdéﬂ camonales

daad arganic matlar

The most important autotroph organisms are:

iraas in farasts on land

phyloplankton in the oceans

The major processes for release of carbon into the atmosphere are:
Respiraton parformed by animals

Decay of animal and plant matter

Combustion ol arganic matarial

Production of cement

Oulgassing from oceans

Voloanic eruptions primarily relesse the following substances in paseous form:
H20 (walar vapar)
CO2 (ecamon diawida)
502 (sullur diaxida)

[



Mechanisms of uptake of nitrogen from atmosphere and soil by plants:
bactana with nilragenase anzyma prepares (N2 -= NH3}, than plant 1akes up
assimilation (via rool hairs)

Fertilizers typically provide the plant nutrients the major ones being :
nitragan

phospharus

palassium

Mujor processes relesing nitrogen into the stmosphere:
combustion of biomass and fossil fuals
chamical fadilizars

Sources of input of phosphorus to waters and soil:

animal excretions

decamposition af arganic compounds

The major abiotic factors determining the quality, stability and volnerability of an
coos ystem are

walar

air

sail
lamparalura

light

Examples for present global ecological crisis are:

climate changa

loss of biodivarsity
Exam ples for past global ecological crisis are:

Parmian-Triassic axtinction aevent (volcanic activity -= incraased tempearatura, acid rains ...

Cralacaous-Tartiary axfinction event [ asteroids/valeanic)
Examples for present regional ecological crisis are:
ovepopulation
droughts
delorastation
desanilication
extrame pallution {air, waler, sail)

Exam ples for past regional ecological crisis are:

Exxan Valdaz ail gpill afl tha coast of Alaska
nuckear maldown at Charmaloyl
The most important radioadive clements released in the Chernobyl accident were:

Cassium-137

Strontium-30

lodine-131
Benefits of biodiversity:

Provision al industrial matenals (ouikling matanals, fiver,...)
Ecosystem sernicas [ragulating the chamistry af our atmasphara and walar supply)

Intellactual valua (bionics - nanotechnakogy)

Leture, cullural and aasthatic value [gardening, inspiration)

Intrinsic value ol biodvarsity
Persistent threats to biodiversity:
land change
pollution {atmosphera, soil and water)
fedilizers, pastickdes
climate changa
hunting and lishing
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The most important classes of chemical substances in relation to pollution of the
envimnment ane:
lertilizars
pesticiles
datargants
wasle maltearial
pharmaceuticals
The main POPs which have been banned are
aldrin
chlardana
ooT
The Club of Rome proposed as a basis for future sustainable devdopment the
decou pling of
resourca usa fram economic grawlh
am/iranmantal impacl lrom rasource usa
Mujor EU legislation on air poll ution:
Eura Emission Standards for Road Vehicles
Intagrated Pollutian Pravertion and Contral Direétiva
Matianal Emigsions Cailing Directive
Thamatic Strateqy on Clean Air for Europe
Air CQuality Direclives
*  The major primary air pollutants are:
- 502
MO
PM [particulate matiar)
WO s (Walatile Organic Campounds)
The major secondary air pollutants are:
03
ammanium sullata
ammanium nitrate
Major sources for S0: in ambient air of Europe:
power plants (coal, oil)
transport using sulphur-containing fuel (gsp, shipping)
Mujor ressons for elevated czone levels in ambien t air of Europe:
road vehicka and ship emissions (VOCs and NOx)
high U radiation
Maujor sources for PMwe in ambicnt sir in Eu rope:

—  dust from road traffic (minerals)

vahicla amissions (carbon)

emall seale haaling [cartban)

regional transpar ol air pollutants [secondary particulale matiar)
industrial emissions

Major sources for Ph2s in ambient air in Europe:

wahicle emissions (carbon)

small seale healing [cafan)

ragional transport of air pallutaris (secondary pariculate matter)
The main measures for the reduction of SO-pollution of ambient air in Europe were:
industrial ahatemant measures (cleaning of flua gas)
alimination ol suliur from diesel and gasoling



The main measures for the reduction of pollution of ambient air in Evrope with
Particulute Matter were:
industrial abatemeant maasures (lillers for smoke slacks)

reducad amissions for diesal passangar cars (mass limit)
reduction of small scale heating

fual switch in heating from coal to gas
Major cansesfsources for biological and chemical water pollution:
industrial waste waler discharges (heavy matals, onganic toxing and ails)
Agrcultural eflluants (pasticides, herbicides keading to ground water pollution, ..}
Human waste waler discharge (eutrophication and bacterial contamination)
Oil dischargas (ol spills dua o accidents with tankears)

Mujor inorganic contaminants of water:
nitrates and phosphates from human waste waters, manure and ferilisers
chamical wasle as indusirial by-products
heavy metals including acid mine drainage [mainly accidants)
M jor organic contaminants of water:
insacticides and herbicidas
dalarganis
hygane and cosmeatic products
agropharmacedlicals
human madicines, ke astrogans
Key functions of soil:
supply of water, nutriants and madium far growing
stare, filter, butler and translorm substances thal are inroduced into the anvironmant
provider of raw matanals
habitat and gana poal
Mitigation of soil contamination arising from waste depostion (landfilling* j:
waste raduction and racycling
incinaration (ourning ) and pyrobysis
composing and meachanical biological treatmant
banning of disposal of untraated wasta in landfills (AT, DE, CH)
Drrivers of increased resource (and energy ) use:
population numbears
rising incoma (GOP)
Human-caused deforestation and the degradation of forest habitat is continuing
primarily due to:
agricultural land
tirmbar production
axpanding human population
axpansion ol infrastruciure
pasiuras
Im pact of deforestation on the envi monment:
reducad biodversity and lass ol atiraction for inhabilants and tourists
raducad COZ2 storage and extracton
CO2 amissions from buming
land degradation, dying of the soil layars, eventually desarification
alfects the amount of walar in the soil and groundwalar
raduction al the landscape's capacity 1o inlercapt, ratain and ransport precipitation
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Geneic modification of seed material allows o produce plants with new properiies:
resislance againg! insecls

impraved nutnant contant

drought resistance

zall resistance

resistence againsl afficient broad band pesticides (RoundupReady Soy)

The most important GM crops are
soy beans

om
coltan
canala

The most important modem fishing technologies leading to an overexploitation of
many fish stocks are:

Pursa Saine (Fish swarm detectaed by sonar and up to 200m net layared around the fish)
Trawling (ship drags nats up to 20.000 )

Bottom trawling (lack of salectivity and physical damage 1o the seabad)

The EU has set recycling goals between 50 and 85 % for:
housahakd waste
construction and demalitian
alectical and alactionic equipmant
and-ol-ife wvahicles
packaging
Maujor sinks for preen house puses are uptake by
acaans
plante {phalosynihesis)
Important Critical Raw Material for the realization of the Green Deal are:
Cobalt
Maadymium
Lithium
Wanadim
The main green house pases are:
H20
co2
CH4
rle]
Major visible impacts of global warming are:
saa laval risa
ratraal of glaciers
loss of arclic ica
maora frequent axtremea waalher avanls
incraased tampearatura in maditarranian sea
reduction af parmalrost extant
Major technical measures taken in the EU to reduce green house gas emissions by 55%
il 20.30:
anargy elficiancy
clean, sate and connacted mability
infrastructura and inlarconnactians
ranawablas



Mauin implemen tation tools of the EU Climate and Energy Policy:
amissions frading system
affort sharing decision
Strategic building blocks to reduce EU green house gas emissions by 55 % all 2000;
Enargy ellicancy
Replacemant of fossil fual by “carbon-rae” alactricity production
The main ressons for the aging of populations are:
highar lile- axpaclancy
lawer larility rala
Major drivers of the “Third ind ustrial revolution are:
Climate and Enargy (sustainable production, clean technalogies )
Space Exploratian
Global Eanh Obsarvation
Industry 4.0
reduced use of resources , less paliution
new anargy systems

Key elements of the “Thind Industrial Revolotion™ are the development and

implemen tation of the following *“sustainable® techno logies:

racycling of materials

alficient transpor systems

low carbon alactricily ganeration

new ghabal moanitanng lechniquas
Major green house gas emission reduction messares for rosd transport:
better afficiency

CO2 nautral biolueals

alacirc cars

advancad public transpor! syslams

Major green house gas emission reduction messures for baildings:

Replacemant of heating with oil ar gas by heal pumps, blomass
Incraase ol anargy alliciancy of alactrcal devicas (lighting, vacuum claanars..)

Passive houses (insulation, PV, haat pumps)

Energy surplus buildings (PV)

Mujor green house g emission reduction messares for sgriculture:
Reduction af N20 emissions: mara afficiant fartilis ation (“Precision Farming™)
Reduction of CH4 emissions: reduced catlle larming, less meat consumption
Production of biogas from manura
Adapl agriculiural activities 1o enhance carfbon storage in soils

The three sectors with the highest Green House Gas emissions are:
alactricity production
road franspori
industry

The base losd/back-up power plants for future de dricity production will be:

Hydra powar planls

Muckaar powar plants

Gas and coal power plants

The major means to store excoess electricity from wind and solar power plants are:
o (Kaprun)

batleries

tydrogan
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First generation of biofuds (methanoliethanol or diesel) are prodoced from
caraals

sugar
plant ails
The major technigques (presently under development) to produce hvdropgen in very
large quantitics as a basis for a “hydrogen economy”™ are:
high alficancy alactralysis al high lempear aluras (800 =C)
catahytic tharmochamical production
The 2 major groups of technologies for prodoction of “low carbon®™ electricity already
in operation :
tydra
nuchaar
Landmark events in space exploration:
1957 first human-mada abjact in orbit | Sputnik)
1969 first moon landing (Agalka 11)
1970 landing of Venera on Vanus
1971 landing of Mars 3 on Mars
1971 first space station (Salyut 1)
1977 Vayager 2 {o sludy oular planais
The operational dimension of the EU GMES (Copernik us) prog ramnee covers :
land monikarning
MAMNE Saricas
almospheric services
crists managamani

2, Chose the correct figurefanswers:

Each correct chaioe is | point.

Our galaxy, the “Milky Way™ is one out of 1 million, 1 billion, (00 billign or 10,000 billion
galaxies in the ohservable universe.

Our galascy, the “Milky Way™ contains about 200400 thousand, million, hilliog or trillion
slars,

Omne galactic year is equivalent to 1, 50, 250 or 500 million years.

Chur solar system has 6, 7, £or ¥ planets.

The dizmeter of our earth is 6000, 12,000, 200000 or $0.000 km.

The core temperature of our sun is 15000, 150.000, Lamillion or 150 million “C.

The surface tempemture of our sun is approximately 2000, S000, D000 or 100.000 °C.
Chur earth has an age of 100 million, 1 billion, 5 billion or 10 billion years.

Which of the following species does NOT belong to the ol ass of homo erectus:
yuanmouensis, gustmlopithecys, neanderthalensis or pekinensis,

Or species, the homo sapiens developed 200000, 2000000, 1 million or 2 million years ago.
The appearance of homo sapiens lead to the extinetion of cyanohacteria, dynosaurus ex,
bomo neanderthalensis and the moa birds.

The tuman brain makes up typically 0, Lor 2, or 5 or 10% of the body weight.

The Islamic religion was developed in Arabiain the 204 4% T or 0% century.

The philosophical school of Athens, were many of the foundations of our civilization were
developed, was founded by Socrites, Archimedes, Plato or Cicero.



Druring the Middle Ages imponant innovations were made in the Muslim empire in espect
to the production of chemical substances, the conversion of normal metals o gold, printing
books, using natural gas as an energy soune.

In the Middle Ages the scientifically most innovative domain in Eumope was the Holy
Romun-German Empire, the Islamic Empire, the Commeonwealth of Mations or the Viking
Empire.

The age of enlightenment led to the principles of the absolutism of the French kings, the
idea to found overseas colonies, the French Revo lution or Marcism.

Historical ly the largest empime ever was the Soviet Union, the British colonial empire, the
French colonial empire or the empire of Drschinghis Khan.

The First and the Second World ‘War brought a massive shift of political power from
Europe to Japan, China, USA, Afnca.

Robert Schuman is one of the founding fathers of modem France, the united Germany, the
European Union or the United Mations.

The prime drivers for glohalization are the US A, Africa, Russia, Iran.

The ivention of the World Wide Web in 1989 was made at [BM, Stnford University,
CERM or Google.

The mumber of internet users has increased during the last 20 years by a factor of 10, 50,
100 ar LO0G.

The pereentage of the global population using smart phones is oughly 10, 25, 60 or 80%.
In the Anthopocene during the last 10 years the consumption of energy and natural
resources has increased by afactorof 5, 10, 15 or 25,

The percentage of the human genome identical with the genes of shimpanrees 15 W1 949;
9.9 or 99,99%. -
The tuman brain contains D000, 100 million, 100 hillion or OO il lion cells.

The human brain making up about 3% of the body mass consumes 3%, 10%, 25% or S0%
of the energy.

The fist major European colony “Mew Spain” was founded after conguest of the Inca
empire, the Eastern Seabord of Morth America, the Aztec empire or the Philippines.

The first major European colony “Mew Spain” was founded after conquest of the Aztec
empire in the 16" century by Chrstofom Colombo, Frincisco Pizamo, Hernando Cortes or
Waseo da Gama.

The historically largest empire was Ching, the Soviet Union, the British EEi:rc or the
Mongolian Empire under Genghis Kahn.

The invention of James Watt enabled the building of skyscrapers, telephone lines, railmads
ar airplanes. -
The share of world trude carried by shipping is 20, 40, &0 or 20%.

The global number of air passengers per year is in the order of 1, 3, 5 ar 10 bil ion (figures
relate to 2019 before the corona crisis).

The number of internet users globally is in the order of 1, 3.£ur # billion people.

The human DMNA contains 1 omillion, T million, 1 billion or 3 billion base pairs,

The human DMNA contains OO0, 100 million, 23 000 or 100000 genes.
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The difference in the DMNA sequence between various people of the human mee ammmts to
0.1 1 10 or S0%.

The largest number of cells in a human body belong to the liver, blood, nerves or immung
The lithosphere consists manly of imon oxdes, metallic nickel, silicates or carbohydrates.
The temperature in the core of our carth is abowt 2000, 3000, 5000 or 10.000°C,

The mass of the earth is responsible for the magnetic field, the neean curments, co mposition
af the atmasphere or the gravitational field.

According to the presently best establish theory the ocean waters of our planet originate
from outer space comets, extreme wether event in prehistoric times, water bound in
minerils of the earth, reaction of hydrogen with ogygen during the early cooling period of
our planet.

Sinee 1970 ca 150, 200, 250 or 500 pieces of EU environmental legislation have been
produced.

The temperate deciduous forest grows in aclimate which has extremely cold winters, dry
summers, stible seasonal precipitution or high winter precipitation.

The savanna — typical for large areas in Africa- grows in aclimate which has extremely
cold winters, wet summers, stable seasonal precpitation or high winter precipitation.
The tropical rain forest grows in aclimate which has stable lower temperatures, dry
summers, high and stable seasonal precipitation or little winter precipitation.

Evolution of our biosphere began 1,5 2,5: 3_5 or 4,5 hillion years ago.

The ammual movement of the tectonic plates is in the order of some millimeters, centimeters,
meters or kilometers,

The maximum density of water s at - 10°C, 0°C, ﬂ or 100,

Seawater in respect to its pH-value 15 neutral, slightly acidic, slightly hasic or strong by
b pec P ch lightly hasic 2
Unpollhunted rain water in respect to its pH-value is neutral, .*;Iih'htly acidic, slightly basic or
strongly acidic.

The large amounts of water on our earth most likely originate from bombardment by
asteroids, impact of comets, outgassing of erystal line water from minerals of the mantle, or

repctions in our atmosphere.

Without the green house effect caused by water vapour in our atmosphere to average
temperature on our earth would be 5, 10, 30 or S0°C lower.

The last ice age ended about 1 million, W00, LOOK or 1O years ago.

The oxygen content of polar sea water is lower, equal ar higher compared to tmopical ocean
water.

Approximately &), 70, 75 or 80% of the Earth is covered by water.

L 3. 5or 10% of the global water esources is fresh water.

Druring the ice ages the average global temperture was typically 1. 2, 5 or 10°C lower than
YW,

The concentration of water in the atmosphere is highestin the polar region, the temperate
zomes, the Himaliayas or the ropies.

Photosynthesis of ocemic plants produces carbon dioxide, mirogen, axy gen ar methane.

1l



The Gulf Stream influences the climate of the west coast of North Amenca, the eastem
coastof South Amenc, south east Asia or Western Europe.

The Gulf stream originated by updwel ling of warmer water in the North Atlantic, the
Mediterrinean Sea, the Caribbean, the Pacific Ocean.

The Gulf Stream is largely driven by: the magnetic field of the carth, the composition of the
atmosphere, the amount of precipitation, the global thermohaline cireulation, the trade
winuds.

The average content of water in the atmosphere is 1, 2,5 or 10%.

The average salt coment of ocean water is 1,2, 3.5 or 10%.

The ration of nitrogen to oxygen in our atmosphere is 14, 1L 200 or 4]

The oxygen content of the present atmosphere of the earth is 16, 21, 15, 32%.

The carbon dioxide content of the present atmosphere of the carth is 001%, 0,(4%, 0,1% ar
0.4%. -

The atmosphere protects life on earth by absorbing infrared, visible, UV or microwave
radiation. -

The average atmospheric pressure at sea level is about 10, 100, 500 or 1000 kPa.

Available oxygen at the peak of the Mount Everest is about 10%, 30%, 60% or 100% of
that at sea level. -

The jet stream blow from west o cast, north to south, east to west or south to north.

The trade winds blow from west to east, north to south, east o westor south to north,

In the respiration process energy is produced, energy is consumed ar no energy change of
the system is taking place.

In photosynthesis energy is produced, energy is consumed or no energy change of the
system is taking place.

Through photosynthesis phytoplankton is esponsible for producing ahowt 105, 25%, 50K
or 75% of the oxygen in earth’s atmos phere.

Sunlight delivering the energy for photosynthesis belangs to the ultmviolet, visible, infrured
or microwave region of the solar spectrum.

C0 is dissolved in the ncean water and reacts with other elements to form bicarbonate
ions, cellulosis, glucose, natural gas, caleium carbonate or various silicates.

Nitrates contain the chemical group —NO, -NO2, -NOs ar -NHa.

Ammonium salts contain the chemical group —NO, -NOs, -NOs or -NH,

Fixing of molecular nitrogen from air is done by spedial fungi, bactera, specific plant cells
ar phytoplankton.

The largest pool of mitrogen on the earth is sea water, the atmosphere, forests or the deserts,
Plants absorh the nutrient mitrogen from soil if this element 15 present as nitrate, molecular
nitrogen, proteins or chlorophy 1.

Ome of the most imponant green house gases is MO, NOg, NaO, NH3.

The main source of the air pollutants MO and MOz are 'Fdil:ﬂ::}'_]'.lﬂr'\l‘-. hurning of fossil fuel,
oxidation of MH 3 staored in the soil or decay of organis matter.

The main source of NHa in the air are detergents, burning of fossil fuels, decomposition of
fertilisers in the soil or outgassing from permafrost zones.
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Which of these water bodies has the highest oxygen coment: Red 5 ea 'Wirthersee in
Austria, Bering Sea in the Arctic or the river Ehine,
The main source of oxygen in the air is decay of organic compoumds, respimtion,
dissalution of mineml oxides and carbonates in ocean water or Eth_t;Eﬂuu;i.l;.
The energy carrier for living cells pmduced in mitochondria with oxy gen is chlorophy 1L
€02, adenosing tiphosphate or haemoglobin,

Hemoglobin molecules contain the element copper, silicon, iron ar nitmogen 1o bind oxygen
for tansport into the cells.
Chemical fertilizers are responsible for sustaining 0%, 20%, 33%, S0% of the Earth's
population,

Which of the following sea regions has the highest oxy gen conmtent in its waters:
Mediterranean Sea, the Pacific near the equator, the Indian Ocean or the North Atlantic?
In the aerobic respiration following the reaction CeH 206 4 602 — 6002 4 6H20 +the net
energy gained is approximately 1000, 2000, 3,000 or 5.000k]- mal-1.
The IUCN red list of endangered species contains 10, 25, 40, 75% of all 105000 species
imvestigated.

Mumbers of insect species: 10L0040, 100000, 1 million or 10 million insects

Mumbers of plant species: TO0O00, 300,000, 750,000 or 1 million.

Presently about 1, 15, 160 or 1LO0O million chemical substances have been registered by
Chemical Abstracts Service.

Presently about 10040, 100000, 100,000 or | million chemical substances are regularly
produced and enter the environment.

Pollution of the envimnment with heavy metals mostly onginates from fertil isers, indusinal
wste, plant protection chemicals, or urban effluents.
The EU Maximum Residue Limit {MEL) for pesticides in ground and drinking water is 1,
100, 100 or 100 ng'L.

Which of the following pesticides decays rapidly in the soil: DDT, atrazine,
arganophosphorous compounds, chlordane.
The term “biocides™ coined by Rachel Camon stands for dangerous fertilisers, POPs,
pesticides or certain infectious hacteria.
The book “The Silent Spring”™ by Rachel Carson marks the beginning of the civil rights
imtiative in the USA, of the globalization process i trade, the epvironmental movement or
the women’s liberation drive.
The influential book “Limits to Growth” published 1972 demands to stop economic growth,
to limit the increase of the global population, 10 decouple esonomic activity from resource

use and environmental pollution, or to reduce the global amount of money in circulation.

The IPCC publishes authoritative assements on global air pollution, water resoumes in
developing countries, !z-h.ﬂ'.ml warmin g, ar future needs in food supply.

The Earth Summit held Johameshurg 2002 produced an agreement to limit the growth of
slums in the megacities of developing countries, to restore the world s depleted fish stocks,
to eliminate coal fired power plants for environmental rezsons or o stop desertification.
The NEC-Directive applies to the EL Member States and limits the immision concentration
of air pollutants, limits the emission of the green house gas €Oy, limits the emission of
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sevenl air pollutants like NOy, S0k, or defines minimal expenditure for environmental

protection measures.,

The status report for emissions by the EL Member States indicates that the legal limits
acoording to the NEC-Directive are frequently exceeded for NOw due to lack of flue gas
cleaning devices in power plants, long mnge transport from China, groweth of road wmiffic,
ar widespread small scale household heating.

Roughly 10, 30, 50 or 75% of the European urban population suffer from exposure to
concentrations of the air pollutant ozone above immi ssion limit values (30019

Pha s, NOy, 505 or ozone is the air pollutant which affects the largest number of European
urban inhabitants with concentrations above immission limit values.

The most effective instrument for the reduction of emissions of NOs and PM from road
traffic is the NEC-Directive, TJE_E_uru Standards {...4 5 6], the Air Quality Directives, ar the
Convention on Long Range Transpart of Air Pollution,

The air pollutant which has been reduced most in the lust decades 1s MO, NMVOCs,
S00/500 or PM.

The emission standard for small vehicles Eurof applicable since 2018 reduces emissions of
MO, for diesel cars by 10%, 25%, T0% or 100% compared to Eurod (introduced 2005).
The emission stndard for small vehicles Euro6 applicable since 2018 reduces emissions of
PM for diesel cams by 10%, 25%, 80% or 100% compared to Eurod {introduced 2005).

The Global Atmospheric Watch {GAW ) network of the WMO serves mainly to control
industrial emissions in the region, monitor back ground concentrations of air Elluum,
provide warnings from extreme weather situations or to observe chunges in intercontinental

AT SIS,

10, 20, 30 or 50% of the global land surface are covered with forests.

Agriculture started S00000, D000, 5000 or 2000 years ago.

When people lived on hunting and gathering 1, 10, 100 or LOOO ha of land were needed to
suppont | person.

Modernisation of agriculture has allowed the word population to grow by 2095, S0%,
1005 or 200K over the last 50 years.

Agncultural production accounts for ca Ii 101, 20 percent of the gross world product.
Area needed for production of 1 kg of vegetable d, 1; L: Sor 10 m?

Areas needed for production of 1 kg of beet 10, 50, 250, 500 mr

Meat makes up ca 5 % of the glohal food production and uses roughly 5, 10, 25 or 60% of
the agricultural land for this. -
Gilobally only 6, 12, 20001 30 % of lnd surface usable for agriculure.

Agriculure accounts for 30, 50, 70 or 0% of the global consumption of freshwater water.
By 203 one, taro, three or four billion people will be affected by severe water shortage.
The share of GM soy within the global soy harvest is 20, 40, 60 or 8%,

According to the European Commission’s Reportof Biosafety the consumption of GMOs
poses less risks, mone risks or ﬂnl risks compared to food and feed obtained with
conventional breeding technigues.

Gilobal fish catches amount to 40, 60, 90 gr 1350 million tons

Gilobal aguaculture production amounts o 20, 31’]._8.1’]_1:!1' 90 million tons {201 6).
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Presently agricultural production uses per capita a land area 1: 0.5: 0,25 or 0,15 ha.

Since 1850 the global production and consumption of energy has increased by a factor of 5,
101, Hior 50

Roughly 30, 40, 60 or 805% of the present glohal energy production is from fossil fuels.
Under a “business as usnal” scenario global energy consumption will increase tll 2050 by
10, 20, 50 or L1005,

The share of oil in global total energy production in 2018 was 12, 24, 31 or 45%.

The share of renewahle (hydm, biomass, geothermal, wind and sun) in global total energy
production in 2008 was 6, 12 25, or 40%.

The shar of gas in global total energy production in 2008 was about 12, 24, 33 50%,.

10, 30, 5001 75% of the global known conventional oil reserves have aready been
consumed.

10, 30, 50001 75% of the glohal known conventional gas reserves have already been
comsnmed.

The substitution of coal by natuml gas for energy production can reduce the emissions of
COa by 10, 2401, 50 0r 905,

According to the [PCC the temperature increase caused by GHGs between 1850 and now is
cal, 2 4ar&6°C.

The concentration of COz in the air has reached a value of ca 200, 400, 600 or 500 ppm.
The climate forcing factors of N20h and methane are roughly 5, 10, 25 or 50 times larger
than that of CO.

The present global mean temperature is ca 0, 14, 20 or 25°C.

Total global annual €0z emissions were 24, 36, 500r 75 Grofyr COz (2016),

The ammual CO-emissions of Ching are about 10, 20, 30 0r 50% of the total global
emissions (201 6. -

The annual GHG-emissions of the EU-27 are about 2, 7, 15 or 20% of the total global
emissions (2016).

The annual per capita COz-emissions of China are about 3,7, 15 or 25 tons (20016).

The annual per capita CO-emissions of the USA are about 3, 7, 15 or 25 tons (2016).
The annual per capita COz-emissions of the EL are about 3, 7, 15 or 25 tons (2016).

The largest soumce sector for the emission of green house guses in the EU is road transport,
agricul ture, glegircity produation or industrial pmcesses.

Under the “business as usual™ scenaro (IPCC RCPE,S scenario) total anmual CO: emissions
wiill rise by 10, 25, 50 ar 005 till 2100

Under the optimal stabilisation scenario (IPCC RCP26 scenario) total annual 00
emissions have to decrease by 10,25, 50 or 100% il 2050,

According to the [PCC the temperature increase caused by GHGs between 1850 and 210K
will be ca 1, 2, 4 o1 6°C under the “business as usual” scenario (RCPE 5).

According to the [PCC the temperature increase caused by GHGs between 1850 and 2100
will be @1, 1,2 or 4°C for the optimal stabilisation scenario (RCPL6).

The EU has decided to reduce its green house gas emissions by 5, 10, 20 or 0% till 2020,
The EU has decided to reduce its green house gas emissions by 5, 10, 30 or 55% 6l 2030
The EU emission tmding system covers about 1O, 1000, T0L000 or D000 installations.
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According to the agreements achieved at the UN Climate conferences for limiting warming
to 290 by 2100 foresees o reduction of the green house gas emissions of industrialised
countries till 2050 by 25, 50, §0 or 100%.

The ratio of the global population between the industrial and the hunter-gathering society is
about 101, 1001, LOOG:T or 10.000:1.

The global population has increased from 1750 till now by a factor of &, 10, 15 or 20,

By 2150 the glohal population will have reached 8, 10, 15 or 20 hillion,

Current anmual growth rate of the global population is ca 1, 2, 3 or 4%.

Druring the last 10 years life expectancy has increased by 10, 25, S0 or [00%,

Druring the last 1K) years agricultuml productivity increased by a factor of 1.5, 25: 5 or3
1.

Druring the last 10 years labor productivity has increased by a factor of 5, 10, 50 ur%
The European Union {EU-27) has ca 3, 6 10 ar 15% of the world population.

Asia has ca 30, 40, 50 or 6% of the world population.

The ratio of the fertility rate between Africa and the industrialised countries of the Northern
hemisphere is abowt 12 1 2:1; 4:1 or 101

The population of Europe will remain stable, grow slightly, grow massively or shrink
moderately till 2050.

Life expectancy in Africa is about 5, 10, 25 or 30 % lower than in Europe.

Till 2050 the population of Africa will grow from now L2 billion to 1.5: 2: 3 ar 4 billion.
Presently about 25, 50, 70 or 80% of the global population live in urban areas.

In developing countries about 10, 25, 30 or 75% of the population live in cities of 1 million
or mare inhabitants,

The per capita GDP based on buying power (PPP) in the industrialised countries of the
Morthem hemisphere is mughly 2 times, 5 times, 10 times or 25 times as high as in Africa.
The WTO treaty of 1995 created essentially a borderless world for goods and money —
covering 6l Bl 95 or 100% of the global production and financial services.

According to IMF 2021 repaorts the GDP of all EU member states together 15 ca 8000,
16000, 25,000 ar 40,000 billion EUR.

According to IMF 2021 reports the (average) GDP per capita {measured as Purchasing
Power) in the EL is ca 8000, 13000, 30,000 ar 40,000 EUE.

The (material) living standard in China {measured as PPP GDEP per capita) is about 10, 20,
30 or 6% lower than in the ELL

The (material) living standard in the EU {measured as PP GDP per capita) is about 10%,
25% higher or 105, @uwﬂum in the USA.

The ratio of the (material) living standard in the EU {measured as PEP GDP per capita)
between the richest (Lusemburg) and the poorest Member State (Bulgaria) is 1L5:1, 2:0, 1
ar k1.

In the EU about 111, 25, 40 or 60% of the work force is in industry.

In the EU about 1, 5, 10 or 205 of the work force is in agriculture.

The GDF growth rate of China is typically 8% per year, that of the EU typically (%, 2%,
5% or 10%. -
Evrope’s & Dy investments are typically 1%, 2%, 3% or 3% of the nominal GDP.
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In its trade relations with China the EU during the last decade had astable balance, an
increase of the surplus or an increase of the deficit.

The military expenses of the EU in relation to the biggest investor, the USA, amount to
1056, 25%, 6% ar 100%.

The costs hb;:cr_gy imparts of the EU are roughly 1 million, 100 million, 1 billion or 10
billion EUR per day.

China’s share in the global production of computers 15 20, 40, 60 or {5

Chima’s share in the global production of mobile phones is 25, 50, 75 or 90%.
According to UNEP 100 million, 600 million, 1 billion or 2.5 hillion p:ﬂElc are without
proper sinitation services.

According to UNEP 10 million, 200 million, 800 million or more than 1 billion people ane
without access to sufe drinking water. -

According to UNEP 100 million, 600 million, | billion or more than 2 billion people are
without access to electricity { World Bank 201 8).

According to UNEP 50, 1), 400 or 700 million people ame undemourished (World Bank
HI1E).

The annual contribution of each EU citizen to development aid is about 25, 100, 500 or
1000 EUR.

Africas share of the global land mass is 5, 10, 20 or 40%.

While the median age of the ELl population is 45 years, that of the African population is 22,
30, 400, 50 years, -
Elec tricity consumption is expected to increase till 2050 by 25, 50, LK or 2005

Share of fossil fuels in glohal electricity prduction is ca 10, 40, 65, B0% (201 8).

Share of miclear energy in glohal electricity production in EU s ca 10, 25, 65 or 8095
(2018). -

Share of renewahle energies in global electricity production s ca 12, 25, 65 or B0% (201 8).
Wind energy in ELl: Share in electnaty production 201915 3, 8, 14, 208 in EL
Solarenergy in EL: Share in electneity production 200191 3, 5. 6 or 10% in EU

The share of aviation in EU Green House Gas emissions is 1, 3, 5 or 10%.

The aim of the *Green Deal”™ is to reduce EUGHG emissions by 30, 50, 90, 100% by 2050
According to the Paris Climate Agreement the national reduction goal of acountry or
political entity {like the EL) is set by the United Nations, the World Metrological
Organization, the G20 or by the country/politic al entity itself.

The share of fossil fuels in total primary energy production in the EU is moughly 20, 40, 60
ar 8%,

The share of the sector electneity production aceounts for 10, 20, 30, 40% of the EU GHG
CIMISEI0TE. -

The share of the sector idustry production accounts for 10, 20, 30, 40% of the EU GHG
emissions. -

The share of the sector mad transport aceounts for 10, 20, 30, 40% of the EU GHG
emissinns.

The share of the sector agricul ture accounts for moughly 10, 20, 30, 405 of the EU GHG

emisslons.




#  The share of renewable energy in electricity production in the EU is presently 10, 20, 30,
0%

#  The share of renewable energy in electnicity production in the EU in 2050 should be 40, 60,
B or 1005

»  Toreplace | TWhia elecmcity produced now by fossil fuel 10, 50, 100 or 500 wind
turbines are necessary . -

»  Toreplace | TWhia electneity produced now by fossil fuel 1, 2, Ij_Jur 100 million m* of PV
panels need to be installed.

#  The Austrion madmap to achieve 1005 share of renewable energies in electricity
production foresees the installation of 100, 500, LOK or 3.000 new wind turbines tll 2030,

& Coal fired power plants typically emit 10, 20, 100 or 1000 g C Oy per KWh elearicity
produced {caloulated for the full life cycle of a plant).

»  Hydro power plants typically emit ﬂ 20, 100 or 1000 g OOy per kWh electricity
produced {caloulated for the full life cyele of a plant).

®  Muclear power plants typically emit 10, 20, 100 or 1000 g OO0y per EWh electricity
produced (e loulated for the full life cycle of a plant).

& Wind power plants typically emit [0, 20, 100 or 100 g OOz per kWh electricity produced
{calculated for the full life cycle of a plant).

®  Solar power plants typically emit 10, 20, 100 ar 1000 g CO2eq per kWh electricity produced
{calculated for the full life cycle of a plant).

»  Cias power plants with use of thermal enrgy typically emit 10, 20, 100 or 400 g CO%, per
EWh electricity pmduced (caleulated for the full life cycle of a plant). -

3. Sdect the correct components by nnderlining:
Each correct chaice i5 | point. Eadh wrong choice is minus § poin

»  The center of our galaxy is formed by a supernova, g black bolg, o comet or a sun.

®  The sun consists muinly of the elements hydmgen, oxygen, mirogen, helim and argon.

®  The first proto states developed about 6,000 years ago in North Amenica, Mesopotamia,
South America, Indus valley, Southern Europe, Egypl, Central Africa.

®  The first large empires in our history were the Indian Mogul empire, the Persian-Median
Empire, the Association of Greek States, the Boman empire, the Inca empire, the Quin
empire, the Aztec empire.

»  European seafarers who had a major impact on the colonization of the rest of the regions of
our world by European nations were Julins Cesar, Chistofom Colombo, Antoine Lavoisier,
Vaseo da Gamg, Gallileo Gallilei, David Livingstone, Raffaclo Santi, Femao de Magalhoes,
George Washington, lames Cook.

*  Major ideas created in the Age of Enlightment were the soversignty of reason, absolute
powers for the French king, religions belief is more important than scientific findings,
evidence of senses as the primary soumces of knowledge and advanced ideals such as liberty
anly for anstrocrats, constitutional government and unification of church and state.
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Major philosophers developing the ideas of the age of enlightment were Nicolo
Macchiavelli, Emanuel Kant, Geonze Washington, Francois Voltaire, Jean-Jagues Bousseau,

king Henry VIIL Chardes-Lows Bamn de Montesquieu, Napoleon Bonaparte or Johann
Wolfzang von Goethe.

The principles of the Age of Enlightment are the basis for the constitutions of China, USA,
the ELI Member States, Saudi Arabia, Canada, Morth Korea.

The primary drivers for the global free trade agreement concluded 1995 under the umbrella
of the WO are the UN, Saudi Ambig, the USA, Green Peace, the E-Htim Union, Global
2000 and China, -

According to forecasts of major ecomists the three leading economic regions in the world in
2050 will be Australia, China, Japan, India, Great Britain, the European Union, Brasil md
the LISA

Major mucmmaolecules in living species are proteins, water, sodium chloride, hipids, glooose
and cu:thdmles.

Which af the follewing structural elements are present in procariotic cells: cell wall,
chlomplasts, mitochondria, cytoplasm, rbosomes, a membrane-bound nucleus

encapsulating the DMNA,

Which af the following structural elements are present in prokaryotic and eukaryotic cells:
cell wall, mitochondria, eytoplasm, ribosomes, o membrne-bound nucleus encapsul ating
the DMNA.

Which of the follmwing structural elements are present only in eukaryotic cells: cell wall,

mitochondria, cytoplasm, ribosomes, 1 membrane-bound micleus encapsulating the DNA.

The mujor biogeographic regions of Austria are atlantic, mediteranean, alpine, boreal,
continental,
Maujor hiomes of Europe are boreal forest, desen, temperate deciduous forest, tropical min

forest, savanma, chapparal,

Major biomes of Africa are tundra, d:_la:'.rl temperate deciduous forest, Hicul min forest,
tempemte grassland, savanno,

The two mast important factors nfluencing the type of vegetation on earth e
intercontinental air streams, gir temperature, ocean cuments, pracipitation, climate change.
The two largest hingengraphic regions of Europe are the Atlamtic, Continental,
Meditermnean, Alpine and Boreal regions.

The core of earth contains mainly the metals aluminium, jron, copper, nickel, cobalt and
Mg nesium.

Movement of the tectonic plates leads to global warming, volcanic activities, reduction of
bindiversity, :ﬂ' uakes, significant changes in the ocean cuments, tsunamis or extreme
weither events.

The water molecule has o very high dipole moment giving water special properties like low
solubility for gases like CO2, high solubility for salts, low boiling point compared to other
chemical compounds of similar molecular weight (like methane), high heat capacity of the

oceans, blue colour of rivers like the Danube.
The ocean cuments are very important for the good functioning of our ecosystems becanse

they transport mutrients, soil bacteria, heat, sand from the sahara, plastics or marine .chi:.l;.
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The Gulf Stream influences the climate along the East coast of South Americy, the West
coast of Europe, the seashomes of Japan, the East coast of Morth America. -
The huge steady ocean currents are driven by density differences, the magnetic field of the
earth, tectonmic movements, temperature gradients between Morthern and Southem regions,
solar activities, steady surface winds or chemical water pollution,

In the Hadley Cell the air rises i the tropical zone, a stong dowmwards air flow takes place
near the equatar, a strong polewands air flow oceurs near the surface of the earth, a strong
dowmwards flow dry air masses ocours an mid-latitndes fea 307, 2 massive flow of air
musses wowards the equator takes place in high altitudes { 10km), the air streams are turned
eastwands in high altitudes due to the rotation of the earth, strong air streams from west to
east are ohserved near the surface due to the Coniolis foree.

Among the most impaortant carbon components making up the biosphere are carboby dates,
polymers, En.ﬂ.cin.l;. fatty acids, carbon dioxide.

In the lithosphere carbon is essentially present as goal, algae, magnesium silicate, inorganic
carbonates, crude oil, caleium phosphate, natural pas, or ammonium nitrate.

Mitmgen is an important element of the bio-geochemical cycle because itis present (in
different chemical forms) in pmieins, silicate sediments, natural gas, chlomphyll, chemical
fertilisers, crde oil or acid rain,

Aumonomous nitrogen uptake by plants is mainly in the form of molecular nitrogen,
TN Jons, proteins, nirate ons, nitrides.

The Haber-Bosch process has the following characteristies:

[t uses nitroren form air as a raw material.

Itis an exothermic reaction progducing energy.
[t operates at very high temperatures,
The pressure in the reactors is about 100kPa.

[tuses hydrogen from water.

[tis the mun chemical g5 W produce ammaniu

Phosphorous oocurs as an impontant element in carbonate rocks, cell membranes, coal,
inorzanic phosphates and sediments, the fertilizer urea, animal excretions, cude ofl, acid
nin, detergents,

The mujor soumces for phophates in water are atmosphene deposition, application of
fertilizers, dissolution of phosphate contaiming sediments and use of deterzents,
Owersupply of phosphorous in water bodies leads to algae growth, richer fish population,
eutrop hic ation, hetter water quality for human consumption.

Free oxygen ocours in the atmosphere, plants, sulfates forming acidic precipitation, metal
oxides, water bodies.

The Permian-Triassic and the Cretaceous-Triassic extinetion events could have been caused
by asteroid impacts, global cooling due to changes in the earth axis, extensive volcanic
cm[:.tium, complete freezing of the oceans (“snowball earth episode™), global tempemture
increase due to high emissions of green house gases, global sea level nse flooding most
arzas of the continents.

Essential chemical components provided by air to living species are sulfur dioxide, axy gen,
argon, carbon dioxide, phosphorous, nitrogen, hydmgen.
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»  Biodiversity hotspots are the grain belt in the Midwest of the US A, the boreal forests in
Russia, the Atlantic forest af Brasil, the Bhine valley, the island of Mad.uh-.ir;cur or the

Alpine regions of Austria.

®  The most important chemical substmees in relation to pollution of the environment are
nitrogen, rubber, fertilisers, detergents, wood, paper, iron ores, natural gas, coal, limestone
minenils, cement products.

»  Mujor suspected causes for the widespread disease of bees called “colony disorder” are the
lack of food, heavily polluted water, the enhanced use of pesticides, excessive air pol lution,
infection by the Varma Destructor mite,

»  Chemical charactenistics of POPs are high water solubility, hiEh IiEid .wluhilit:'. ability for

ppggeumulation, low molecular weight, presence of halogens in the molecule, ability o

pass through hological membmnes, short life time in the atmosphere, present only near
SIS M SOUrees.

»  The following substances belong to the POPs: dioxins, ammaonium nitrate, carbon dioxide,
PAHs vinylchlonde, PCBs, organosphosphorous pesticides, polyethylene.

#  The muin POPs which have been banned are methylehloride, polychlorinated biphenyls
{PCBs), vinylehlonide, DDT, ammonium sulfate, diethy lbexylphtalate, polyeyelic aromatic
fydrocarbons (PAHS), mercury chlaride,

o The 1992 United Nations Conference on Environment and Development (“Earth Summit™)
produced the following important documents: the report “Limits to Growth”, the Framework
Convention on Climate Change (UNFCCC, the report “Our Comman Future”, the
Convention of Biological Diversity (UNCBLN, the Sustainahle Development Strategy of the
ELI

#  The UN Millennium Development Goals established in 2000 focus on reduction of military
expenses, eradication of extreme poverty and hun ger, eduction of glohal population growth,
ereation of an African Union, promaotion of gender equality and empowerment of women,
trning of persons above 6 to reduce computer illiteracy and to give a greater political
power to emerging economies like China or India.

*  The UN Agenda for Sustuinable Development 2015 sets poals and indicators for poverty,
pensions for older people, gender equality, clean energy, migrtion from poor to rich
countries, redistibution of weal th from upper to lower income levels, climate action, or

mumber of billiomaires in this waorld,

»  Policy Acts of the Buropean Union, which had a major impact on the development of the
envimnmental and sustanability policies, are the publication of the book “The Silent
Spring”, foundation of the ¢club of Rome, the commissioning of the Brundlandt Report,_the
Single Buropean Act of 1997 (Amsterdam), the founding of Greenpeace, the Gothenburg

European Council Decision establishing EU S ustainable Development Policy in 2001, the

fall of the Berlin wall, the founding of UNEP, the Climate and Energy Package {4 seres of

5 to combat climate chanee).

*»  Very important air pollutants are oeome, hydmchloric acid, nitrogen, oxygen, E.'Lrlicululc
mutter, pesticides, sulfur, NCk, polymers, agro-pharmacenticals, CFCs.

*  Mujor air pollutants are: agropharmaceuticals, chlorophyll, nitogen, ozo 31, ammomnum
phosphate, nitogen dioxide (NOa), sulphur dioxide (501, tributy] tin, water vapour.

A



The major health effects caused by air pollution are digestion problems, bronchial irritations

multiple sclemsis, asthma, yellow fever, allergies, or the fatigue syndmme.

Mujor sources for the elevated concentrations of MOy in the ambient air of Eumope are small
seale heating, airplanes, automohiles, trains, coal fred power plants, % fertilisation in
agriculture.

Major sources for the elevated concentrations of 50k in the ambient air of Burope are
aimplanes, automaobiles, trains, coal Fired power plants, ships, fertilisation in agriculture.

Mujor sources for the elevated concentmtions of PM in the ambient air of Europe are small
seitle heating, airplanes, road traffic, railroads, industry, ships, regional transport of air

pollutants, fertilisation in agriculure.

Mujor reasons for elevated concentrations of ozone in the ambient air of Europe are
emissions from road vehicles, high infrared intensity from the sun, solar wind, stong trade
winds, high UV -radiation, small scale heating, low pressure weather systems, emissions
from ships.

The primary air pollutants forming the secondary pol lutant ozone are Pﬂh S0, CFCs,
VOCs, bernz-a-pyrene, dioxin, DDT.

Important pieces of EL legislation to limit air pollution are the Water Framework
Diorective, the Integrated Pollution Prevention and Control Directives, the Thematic
Strategy for Soil and the National Emission Ceilings Directive.

The mujor source for the emission of NOy are road traffic, small scale household heating,
muclear power plants, HHEEinb" railways.

The mujor source for the emission of PM o are road traffic, small scale household heating,

nuelear power plants, shipping, railways, industry.

The major soume for the emission of PM2s are mad vehicles, nuclear power plants, regional
transport, shipping, railways, small scale houschold heating, ating, industry. -
The major reason for high immission concentrations of ozone are road vehicle and ship

emissions, miclear power plants, regional transport, high UV-mdiation, railways, small scale

household heating.

Major mitigation measures for air pollutions from mad traffic are the EL Directives (EURO
5, ELURCH 6, .. ): the Emission Trading Systemn, particle traps for diesel engines: the
Convention on Long Range Transport of Air Pollutants or the Montreal Convention to han
the use of CFCs.

The massive reduction of pollution by 50 has been achieved by improved mad
munagement, glimination of sulfur from diesel and gasoling, particle filters in waste
incineration plants, cleaning of the flue gas of power plants, improved motor management
for diesel cars.

General Problems of water msounces in Burope: surface water bodies threatened by

pollution with nitrate, pollution with pesticides, acidification of lakes in Spain, water

seamcity in NMorthern Europe, occasionally poor bathing water quality, elevated surface water
tempenutures in Central Eumpean rivers.

The most important anthropogenic pressumes on coastal zones in Europe are gutophication,
hacterial contamination of bathing water, pollution of sea water with POPs, growing number
of tourists, spill from oil refineries, fueling of ships in the harbors, fish and shellfish

Ei.LTI'I'I.i]'.lE.
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Mujor comtaminants of water are: oxygen, ggropharmaceuticals, calcium carbonate, ethanal,
chemical solvents, copper, ozone, pesticides, detergents, sulphur dioxide, dioxin, freons,
——————————————— —

sodium chloride.

Industrial wastewater discharges contuin ceone, heavy metals, agro-pharmacenticals,
arganic toxins, fertilisers, and oxygen or oils

The major cause for entrophication of surface waters is an excessive inpt of compounds of
imn, phosphomus, sulphur, carbon, potassium and nitmozen,

Important diseases cansed by bacterial contamination of water are gastritis, legione losis,

influenza, typhus, polio, cholera, tubercul osis,

The most -;E;Fun chemical s involved in the contamination of soil are orone, 'ﬂlc’um
hydrocarbons, hydrochlonic acid, nitmgen, dioxins, polymers, E.l;iicid:.l;. sulphur, PV,
Jeavy metals, CFCs.

Mujor snil problems in Europe are erosion by water and by wind, high salt content in central

Europe, pollution with lead from leaded gasoline, 1 massive extinction of soil hacteria due to
global warming, reduced oganic carbon content.
N 1 L - 5 - L. T T . no e 1 5 . - "

colithic founder crmops of agricul ture are wheat, corn, peas, coffee, lentils, potatoes, barley,
bananas and flax,
In terms of their production volume the three most important food products are beet, soy
beans, wheat, milk, rice, potatoes or maize,

— —— —

The major genetically modified agricultural products are wheat, maize, barley, soy,
tomatoes, rapesesd and apples.
The most important Critical Baw Materials for the realisation of the EU Green deal are
silicon, gobalt, hydrogen, nickel, gold, neodymium, imon, lithinm.

Mujor suppliers (exponters) of crude oil are South Africa, Venerueln, India, Smdi Arabia,
Germany, Nigeria, China, Brasil, Bussia.

Mujor suppliers (exponters) of natural gas are South Africa, Venezuela, India, Canada,
Crermany, China, Brasil, Russia.

The mujor sounces for the green house gas COq are agriculture, huntu'nh- of fossil fuel, gas
and oil explomtion, application of fertilisers, biomass burning,

The mujor soumces for the green house gas CHa are agriculiure, burning of fossil fu:l.ﬂ
and oil explortion, application of fertilisers, biomass burning.

The major sources for the green house gas N20 are burning of fossil fuel, gas and oil
exploration, application of fertilisers, hiomass buming.

These green house gases have awarming effect: halocarbons, stratospheric oeone, NAD,
aerosals, mpospheric aeone, water vapour, methane and cloud albedo,

These green house gases hove a cooling effect: halocarbons, stratospheric opone, N2,
aerosols, tmpospheric orone, water vapour, YOCs and cloud albedo,

Agriculture 15 esponsible for the emission of the GHGs C‘D:.E‘El. O, Mo, fluorocarbons,
water,

The world's most spoken fisst languages are French, English, German, Mandarin Chinese,
Portuguese, S panish, Arabic, Russimn, Hindustani or Kisutheli.

The three largest religions are Buddhism, Lslam, Hinduism, Taoism, Atheism, Christianity,
Polvtheism, Judaism.



The main technical measures foreseen in the EU to reduce its green house gas emissions by
55% till 2030 are reduction of primary energy use, substitution of coal and oil for heating
with gas guined in the EU territory with the fracking technology, reduction of the 0
emissions of power plants by installing carbon capture and storage techmology (CCS),

impaorting more gas from Bussia, outsourcing the energy intensive pmduction of steel and
cement to countries ouside the EU, increase the production of renewable energy, substitute
50% of the gasoline and diesel used in road tmtfic by biofuels.

The main implementation measures of the EU Climate and Energy Policy are increasing the
imparts of natural gas, .l;cuinh- up of an Emissions Trading S ystem, large scale exploration of

shale gas in Burope, v:.l.mhli.l;hinh- an aperegate rduction target for the non-ETS sector,

outsourcing of energy intensive industry to emenging economies, implementing a Strategic
Enerzy Technology Plan (8 ET-Plan), replacing coal fired power plants by nuclear power
plants, reduction of the electricity consumption by 50% till 20340,

Major results of the Pards Climate Agreement are to limit global warming to 2°C, to set
criteria for immigration of “climate refugees” imto the EU, to establish a quota for burden
sharing in reduction efforts beween indusin alised and developing countries, o enhance
deforestation in the tropical regions, o reduce the water consumption in dry regions, o
implement national action plans for mitigation, to reduce global tansport of goods and to

meplace nuclear energy by wind and solar energy.

The three bigpest economies (measured as pominal GOP) are Japan, USA, Russia, EL
India, China, Bragil. T

The hasis of EL policies for shaping a global partnership for sustainable development is
provided by the First Environmental Action Programme of EC, the Johannesbyry
Dreclaration, the Water Framework Directive, the Doha Development Agenda, the Mational
Emissions Cetling Diective, the EU Marnitime Strategy, the EMEP network.

A fuel cell uses nitmogen, COz, hydrogen, methane, NO2, oxyeen to produce eleciricity.
The “first generation” of biofuels uses the following mw materials: wood, sugar, paper,

algae, prass, cemals, omganic waste biomass, plant oils,

Second and third generation biofuels use as raw materials wheat, palm oil, grass, cotton,
algae, gorn, sugar cane, rape sead, wood. soy beans, crde oil ar coal.

Space missions transparting people were Sputnik, Apollo 1L Voyager, Space Shutile, [55.
The most imporntant launch vehicles for satellites and space stations are called Phoenix,
E_m_n, Pluto, Juppiter, S-I_JJE Aphmdite, Aﬂ_.n: Sputnik.

Which of the following features apply for Rosetta: carried people to the moon, launched by
MASA, lmmehed by ESA . duration of mission 11 years, first analysis of material from Mars,
detection of precursors of life on_a comet, first pictures of the back-side of the moon.

Which af the following tasks are foreseen for the Parker sun pmobe: provide ESA with first-
hand experience in studying the surface of the sun, make first analysis of material from
Yenus, measurement of electrons in solar wind close to the surface of the sun, measurement

of alpha particles in solar wind, take first pictures of the back-side of the moon.
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4. Complete the following sentences:

Each correct eniry is | poini.

Our universe began ca 14 billion years ago through the . Big Bang..._......
The particles emitted by the sun are called ., S0larwind

The name of our galaxy s MY Way

- L0 million years ago the separte evolution of . homining . from the apes
sturted.

Homo erectus was the first bominid to contral "8 L

Homo sapiens developed some 2000000 years ago in o Mnca

The School of Athens which developed many principal ideas for the Western society was
founded by the philosopher ... Flata

The toundations of our governance system were developed in Rame
The compass was invented in the middle ages in China

The “Golden Age” of Euope fol lowing the Middle Ages is called the Hmamma
The steam engine was invented by (Boulton) and Matl...

Ome of the groundbreaking masterpieces of scientifically hased ant is the Vitruvian Man with
pertect pmportions created by LaonardodaMing. ...

The discovery of the heliocentne system was made by . Galilba Galilai. ...................
The key invention leading to the first industrial rvohtion was the . steameangina...........
The French philosopher who developed the ground-breaking concept of the “separation of
power” for goveming a country was ., Ghares-Louis Baron de Monlesquiey

The motto of the French Revolution which became a universal principle for democratic
EOVETTITENLS Wis: reedom, equaliy fralemndty

The scientist who developed the fundamental laws for chemical reactions was
Ammne Lamsﬁr

Juqu*.melchll,dwclupcdmﬂrI‘?"Lmturyﬂrtln‘l chemical Tertleer o

providing the key to solve one of the higgest problems of that tme.

The key invention of the 20™ century providing the basis for our modem information and

communiciation society s the .. Mransislor

The key scientific achievement of the 20f* century leading 1o an in-depth understanding of

the hiologicul processes is the elucidation of the structureof | ONA

Robert Schumann is considered as the most important founding father of the
Burpeanlnion s




The important agreement for the liberalisation of global trade has been concluded in 1995
under the umbrellaofthe. . WIQ .

[ruring the last three centuries the global population has grown by a factor L

Since 1900 the global energy and resounce consumption has grown by a factor 13,

A comhbination of severl atoms bound together is called Lmolecde

Human DNA consist of 3 billion. 2352048

A structure inside an eukanotic cell performing a specific function is called
Logande

A structure in an organism composed of several tissues and specialised for a particular

Fumetion is ealled - ORJAD.. oL

Proteins are formed by chains of .. amingaeds

The whole set of genes is called A

The building stones of poteins ae Jinoadds e

All hereditary information is contained inthe OMA__

Protein production is directed by the nucleic acids deoxyribomicleic add (DNA) and

....... B .

Regions of the DNA which perform the particular coding functions are called

............... ol S

Bacteria in respect to their cell structure belong to the group of

................ procaryotes oo

The first living things on Eanth were | BrOGaYolas which developed

3.5 hulhon years ago.

In respect to their cell stucture complex living species belong to the group of
Lohukanoles

Animals, plants, fungi have ekanyole cells

Mitochondria extract . BOTEY from sugar and fat.

Chloroplasts produce  S8AY from carbon dioxide and water.

Ribosomes synthesise ... BrOlOIns e

The catalyst for poducing glucose from carbon dioxide and water in chloroplasts of plant

cells is called .. Sloroebyll

... 15 aclimatically and geogrmphically defined area
of ecologieally stmilar commumities of plants, amimals, and soil organisms.

An ecologically defined area inhabited by a particular species is called a habRat .
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A naturl unit consisting of all plants, animals and micm-organisms in an area functioning
together with allof the nun—livin_g physical factors of the environment 1s called an

- BCOsystam.
Thc biosphere comprises ..'1|| Thc earth’s .. biames. ..

The solid outermost shell of our carth 1s called the . mm‘:‘me
The outer lithosphere of our earth consists mainly of these chemical compounds:
ML el i
The core of our planet consists of iron and nickel nd provides for the
magnetictied .. of our earth,
The core of our earth consi sts mainly of 1190 a"d nickal

The gravitational field is determined by the Ma%%2 ... ... _.of theearth.

............................. Phytoplanklon i< the first step in the oceanic food chains.
= hoglDicH+)
The pH scule comprises ... 1410, H]} ..................................... omders of magnitude.
Acidic water has a pH value below ... e
Unpolluted rain water has a pH of 5,6 since it i saturated with the acid gas coz
Without the gr:r_nhuu*a: effect cimsed by water vapour Earth’s average surface temperature
would be PO lovwrer,
The last ice age ended around 19909 Be
The concentration of water in the atmosphere is 1%
In the top surface zone of the oczan the primary production of hiomass by
phytoplanklon L akes place.
The zone of the ocean till abowt 1 50m deep and rich in fish is called the
B Lol ol

exchange processes with the utmcl.*.'plxcrc.

The thermohaline cireulation in oceans is driven by global _density
gradients created by surface heat and freshwater fluxes.

Chur weather is formed in the atmospheric loyer called ... Troposphere



The major canse for the strong vertical mixing in the toposphere creating our weather is
solar heating al tha surace

The atmosphere protects life on Earth by absorbing UL solar radiation.
Atmaospheric pressure is o directresult of the .. ™355 of the air.
................................. Cyanabacleria wem the first oxy gen producing species.

In respect to the energy halance respiration is an ... gx0themmie reaction

The major driving force for amospheric circulation is Eolarheating
The ... Hadlay call i5 a circu lation pattern that dominates the tropical atmos phere,

Flovr from west o east.

The steady winds flowing from east to west near the surface of the earth in the Northern
Carbon exists in the Earth's atmaosphere primarily as . G028
Organic compounds are produced from CO2 by autotroph organisms through the pmocess of
The energy required for the process of photosynthesis comes from ... sunlight
In photosynthesis . @ease . is pmduced which provides
the energy for the existence and pmliferation of cells in plants.

Photosy nthesis can be described by the summary

L BCO2+BH20 s hv->CEHIZ 06+ 6 CC
1 o

Chiaraphyll

.................................................................... is the catalyst for photosy nthesis.
Photosynthesis takes place in cell organelles called ... Chioroplasts
The Haber-Bosch-Process produces NH3 according to this reaction:

M2 =+ 3H2 -> 2NH3

MO and MOz in the atmosphere react with hydrocarbons to form
......................................................................... which is 2 major component of summer smog.
.. Fossilfusl eombushon . has caved o mussive increase of the NO,

flux into the atmosphere contributiong to the increased acidity of precipitation.

The muin source for Na0 1s the use of ... chemical ladilisars. ...
WO meact in the presence of UV-radiation with ... (tosamons. ..o

in the atmosphere to form the air pollutant ozone.
The ... HaberBosch

ceeeee. process now produces T million tons of

nitrogen fertilisers per year.
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] i.‘.1:|1.1'l.1'|:t|'.| ication.

The main source of oxygen within the biosphere and atmosphere is
phyotosy nthesis by plants and phyloplankion

Through photosynthesis, Pphyonplankton e, are responsible for about half
af the oxy gen produced in the Earths stmosphere.
The main way oxygen is lost from the atmosphere is via ... respiraion .

The reaction for respiration is:

CEHIZOE +602 = 6C02 + 6H20 + E

In the human body oxy gen is tmnsported in the blood streams i cells called
arythrocylas

In the human body oxygen is tmnsparted in the blood streams being bound to a molecule
& hemoglobin molecule contains four heme groups in which oxy gen is bound to
Ernythrocytes contain as a carrier for oxygen from the lung to the cells of organisms millions
af . CEIREEY e miolecules.
In the hemoglobin molecule oxygen is temporarely bound o an 090
atom enabling transpart to the various body cells through the blood stream.
Respiration performed by animals: involves the breaking down of
...... gucase e dor other organic molecules ) into carbon dioxide and water,
In the ahsence of oxygen decay of animal and plant matter causes a break down of the the
carbon compounds wo . MEMANE
The lowest trophic level in n aquatic food chain is made up of .. Phytoplankton
The supercontinent which existed on our planet 250 million years ago is called

L. . S

The most distinet species disappearing through the Cretaceous-Tertiary extinction were the
dinosaurs

The extinction of the dinosmrs in the Cretac eous-Tertiary period enabled the development

of a new dominating species, the .. _mammals

The worst accident in a nuclear power plant happensd 1986 in . Ehermhyl
The conservation of biological diversity has bevome a global concern and 15 addressed in the

mnmmnanhnhgmldmﬂv .................... which is an international treaty of 192 {Kio).



Mearly one fifth of the land in the EU is protected under the Habitats Directive and the Birds

Directive and is commaonly know as . Mawra2000 amas,

The UN Codex Alimentarius sets maximum levels for | PEStEMe .

residues in Food.

The persistent pesticide .. DDT cevereeresaen e 18 the mosteffective mean to combat the

spreading of malaria.

The persistent pesticide DT is the most effective mean to oombat the spreading of
Lomalaria L in developing countries,

Organic substinees which resist degradation and thus remain in the envimnment for a very
long time are called .. POPs

Among the most important ol asses of pesticides are Vherbedes

for the control of weeds.

POPs typically contain the element ehlaring

Public awamreness of environmental pollution was fist raised massively in 1962 by

. Ftacl'ﬂlﬁarson cevemieniececeaeeenee... through her battle against the
mnconirolled use of pesticides i agneultunl poduction in the USA.
The report “Cur Common Future™ commissionad by the UN and presented 1987 contains
A main activity of the __ YMEP s publishing special reports on the
global state of the emvimnment with special focus on developing coumntries.
The IPCC was established in 1988 jointly by the WMO and . UNER..........o.oooo..

A main activity af the IPCG ... 15 publishing scientific assessments of
global warming.
UNECCC stands for ... Jnied Nations Framewark Convention on Climate Changa

The .. Millenium Development Goale are eight goals that were set up

ina UN Conference in 2000 to support the developing countries.
Emissions of air pollutants are measured as (AMOURs IMmisson  ionstyear)

_Concerfrations . (microgram/m®).

Adrguality is measured as ..
A significant fraction of Eumope’s population suffers from summer smog, whose main
chemical component is .. Q8008
The air pallutant ozone is formed by eaction of VOCs with _nivogen oxides
The .. Mational Emissions Ceiling Directive mequires all Member
States to report information annual ly conceming emissions and projections for four mumn air
pollutants.

.t
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The air pollutant eesser is formed from Y OCs and MOw in presence of UV
radiation,
Agrcultural ... e ain lead to bacterial contamination of ground or

surface waters.,
A widely-used measure of eutrophication is the determination algal mnd cyanohacterial
biomass from the . ghkrophyll concentration.

An . Bdtophie lake is o lake with high primary productivity, the result of

An _ gligateophig . lake is o lake with low primary productivity, the result of
lomar mutrient content.
European water problems: There is a widespread acidification of lakes

Mortharn Europa

[hetergents are the major source for the element

cnilrogen L in waste water leading to eutrophication.
The EU legislation from 3000 requinng integmted impact-based niver basin management
hased on an ecosystem approach is cal led

....Tha Water Framework Directive

... Industrial waste walar dischargas | is the main source of nutrients (and other

chemicals) to surface waters leading to eutrophication and goundwater pollution.
...................................................................................... treaty deals with aspects of

overfishing and grants coastal states exclusive fishing rights for a 200 mile zone.
The function establishing the relation between the per capita GDP of acountry and the per
capita primary energy consumption is called the  WBulzoets L eurve.
The new technology to exploit gas reserves in deep rock formations by hydraulic cracking of
the rock layers is called | JEBEKING
The ... Reslings ... curve shows the increase of atmospheric
congentrations of 0 which roughly matches the amount of fossil fuels burned per year.
The Boreal region has huge carbon stocks which could emit ... mathana....................
under conditions of strong glohal warming leading o0 2 non-linear acceleration of
temperiture rise.

The world s most spoken first language is .. Mandann Chmas’a

The globally higgest economy is . usA A list country or region).

k||



Basis for the EL Development strategy towards Africa, the Caribbean and Pacific (ACP) is
the ..........Colnou . Parinership A greement of 2000.

CCS stands for ... Garbon caplure an d sloraga
C0x can be used to produce methane by reaction with .. fedragen

The chemical reaction to produce methane from OOz and hydmogen is
CO2+2H2+ E=CH4 + 02

The first human made object to orhitour planet was called
The first Landing of people on the moon was achieved with a MASA mission
called.....cco...... Apol 11

The powerful mirror telescope orbiting our earth to explore the galactic evelution of our

universe wis called ... Hubble Space Telescope.

The largest infrared telescope sent to space searching for ogy gen and water in galactic
objects is called HETSChEL S pace Observatary.

The pioneering ESA mission to Comet 67/F Clhuryumov-Gerasimenko was called
........................ Rasata ...

The powerful European rocket for launching spac ecrafts is cal led  Arane

The newly established EU earth observation system to monitor global change 15 called
e CRIBEIIIEUS
The Comprehensive Glohal Earth Observation System established in coopertion of EL,

3l



