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Text 1
What factors determine Earth’s climate?

The climate system is a complex, interactive system consisting of
the atmosphere, land surface, snow and ice, oceans and other bodies of
water, and living things. The atmospheric component of the climate
system most obviously characterises climate; climate is often defined as
‘average weather’. Climate is usually described in terms of the mean and
variability of temperature, precipitation and wind over a period of time,
ranging from months to millions of years (the classical period is 30
years). The climate system evolves in time under the influence of its own
internal dynamics and due to changes in external factors that affect
climate (called ‘forcings’). External forcings include natural phenomena
such as volcanic eruptions and solar variations, as well as human-induced
changes in atmospheric composition. Solar radiation powers the climate

system.

There are three fundamental ways to change the radiation balance of
the Earth: 1) by changing the incoming solar radiation (e.g., by changes
in Earth’s orbit or in the Sun itself); 2) by changing the fraction of solar
radiation that is reflected (called ‘albedo’; e.g., by changes in cloud
cover, atmospheric particles or vegetation); and 3) by altering the
longwave radiation from Earth back towards space (e.g., by changing
greenhouse gas concentrations). Climate, in turn, responds directly to
such changes, as well as indirectly, through a variety of feedback

mechanisms.



1. Find the equivalents to the following words and word
combinations in the text:

KJIINMaTOO0pa3y oIt thakTop, XapaKTepUCTUKA nuddy3HoN
OTpakaTeJIbHON CIIOCOOHOCTH MOBEPXHOCTH, AHTPOIOTEHHBIN, CpemHss
TeMIIepaTypbl, COJTHEYHbIC Bapuallky, aTMoc(epHbIe 0CAIKH, OXBATHIBAThH

MEPUOJT OT...JJ0, PACTUTEIHLHOCTD, JUTMHHOBOJIHOBAS PaIHAIIHS
2. Answer the questions:

1. What does climate consist of?
2. Make examples of forcings, which influence climate.

3. Explain the ways to change the radiation balance of the Earth.

Text 2

What is the relationship between climate change and weather?

Climate is generally defined as average weather, and as such,
climate change and weather are intertwined. Observations can show that
there have been changes in weather, and it is the statistics of changes in
weather over time that identify climate change. While weather and
climate are closely related, there are important differences. A common
confusion between weather and climate arises when scientists are asked
how they can predict climate 50 years from now when they cannot
predict the weather a few weeks from now. The chaotic nature of weather
makes it unpredictable beyond a few days. Projecting changes in climate
(i.e., long-term average weather) due to changes in atmospheric

composition or other factors is a very different and much more
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manageable issue. As an analogy, while it is impossible to predict the age
at which any particular man will die, we can say with high confidence
that the average age of death for men in industrialised countries is about
75. Another common confusion of these issues is thinking that a cold
winter or a cooling spot on the globe is evidence against global warming.
There are always extremes of hot and cold, although their frequency and
intensity change as climate changes. But when weather is averaged over
space and time, the fact that the globe is warming emerges clearly from

the data.

1. Find the equivalents to the following words and word

combinations in the text:

MpeJcKa3aTh, HWMETh OTHOIICHUE, BBIABUTH W3MCHCHHE KIUMaTa,
CpeIHUl, KpallHHME 3HAYCHUs TeMIIepaTypbl, YacToTa, YCTaHOBUTh
CPEHIOI0 TEMIIepaTypy, IOSBUTHCS, aTMOCQEpHBIN cocTaB, oOIee

3a0myKIeHne
2. Answer the questions:

1.  What are the differences between climate and weather?
2. How do temperature extremes change as climate
changes?

3. What is a long-term average weather?



Text 3
What is the Greenhouse Gas effect?

The Sun powers Earth’s climate, radiating energy at very short
wavelengths, predominately in the visible or near-visible (e.g.,
ultraviolet) part of the spectrum. Roughly one-third of the solar energy
that reaches the top of Earth’s atmosphere is reflected directly back to
space. The remaining two-thirds is absorbed by the surface and, to a
lesser extent, by the atmosphere. To balance the absorbed incoming
energy, the Earth must, on average, radiate the same amount of energy
back to space. Because the Earth is much colder than the Sun, it radiates
at much longer wavelengths, primarily in the infrared part of the
spectrum. Much of this thermal radiation emitted by the land and ocean is
absorbed by the atmosphere, including clouds, and reradiated back to
Earth. This is called the greenhouse effect. The glass walls in a
greenhouse reduce airflow and increase the temperature of the air inside.
Analogously, but through a different physical process, the Earth’s
greenhouse effect warms the surface of the planet. Without the natural
greenhouse effect, the average temperature at Earth’s surface would be
below the freezing point of water. Thus, Earth’s natural greenhouse effect
makes life as we know it possible. However, human activities, primarily
the burning of fossil fuels and clearing of forests, have greatly intensified
the natural greenhouse effect, causing global warming. The two most
abundant gases in the atmosphere, nitrogen (comprising 78% of the dry

atmosphere) and oxygen (comprising 21%), exert almost no greenhouse



effect. Instead, the greenhouse effect comes from molecules that are more
complex and much less common. Water vapour is the most important
greenhouse gas, and carbon dioxide (CO,) is the second-most important
one. Methane, nitrous oxide, ozone and several other gases present in the

atmosphere in small amounts also contribute to the greenhouse effect.

1. Find the equivalents to the following words and word

combinations in the text:

KOPOTKOBOJIHOBOH, MPUMEPHO, MOTJIONIATh, B CPEIHEM, HH(PPAKPACHBIH,
BO3JYIIHBIA IMOTOK, MApHUKOBBIA dJPQPeKT wu3mydaTh (paguaimo),
CKHUTaTh TPUPOAHBIE HCKOMaeMble, ycuinBaThb 3(dekT, BBI3BAThH
rnodanpHOe MOTEMJICHHE, IIWPOKO-PaCHpOCTPaHEHHBIH ra3, asor,

BBI3BIBATH (OKA3bIBATH), BOASHOMN Map
2. Answer the questions:

1. What is the greenhouse effect?
2. How does the greenhouse effect influence the temperature at Earth’s
surface?

3. What greenhouse gases do you know?

Text 4
How do human activities attribute to climate change?
Human activities contribute to climate change by causing changes in
Earth’s atmosphere in the amounts of greenhouse gases, aerosols (small
particles), and cloudiness. The largest known contribution comes from
the burning of fossil fuels, which releases carbon dioxide gas to the
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atmosphere. Greenhouse gases and aerosols affect climate by altering
incoming solar radiation and outgoing infrared (thermal) radiation that
are part of Earth’s energy balance. Changing the atmospheric abundance
or properties of these gases and particles can lead to a warming or cooling
of the climate system. Since the start of the industrial era (about 1750),
the overall effect of human activities on climate has been a warming
influence. The human impact on climate during this era greatly exceeds
that due to known changes in natural processes, such as solar changes and

volcanic eruptions.

1. Find the equivalents to the following words and word

combinations in the text:

BBI3BIBATh W3MEHEHUS, BBI3BIBATh, BHIOPOC YIJIEKHCIOIO ras3a, BIIHSTH,
W3MEHATh,  TIOIJIOIAEMOE  COJHEYHOE  M3JIydYeHHe,  HCXOJsIlee
uH(ppakpacHOe U3ITyyeHUE, CBOWCTBAa Tras3a, COJHEYHBIE W3MEHEHHS,

M3BEpIKEHHE ByJIKaHa
2. Answer the questions:
1. What comprises Earth’s energy balance?
2. How does release of carbon dioxide influence the Earth’s atmosphere?

3. Do human activities cause warming or cooling of climate?



Text 5
Greenhouse Gases

Human activities result in emissions of four principal greenhouse
gases: carbon dioxide (CO,), methane (CH,), nitrous oxide (N,O) and the
halocarbons (a group of gases containing fluorine, chlorine and bromine).
These gases accumulate in the atmosphere, causing concentrations to
increase with time. Significant increases in all of these gases have
occurred in the industrial era. All of these increases are attributable to
human activities. Carbon dioxide has increased from fossil fuel use in
transportation, building heating and cooling and the manufacture of
cement and other goods. Deforestation releases CO, and reduces its
uptake by plants. Carbon dioxide is also released in natural processes
such as the decay of plant matter. Methane has increased as a result of
human activities related to agriculture, natural gas distribution and
landfills. Methane is also released from natural processes that occur, for
example, in wetlands. Methane concentrations are not currently
increasing in the atmosphere because growth rates decreased over the last
two decades. Nitrous oxide is also emitted by human activities such as
fertilizer use and fossil fuel burning. Natural processes in soils and the
oceans also release N,O. Halocarbon gas concentrations have increased
primarily due to human activities. Natural processes are also a small
source. Principal halocarbons include the chlorofluorocarbons (e.g., CFC-
11 and CFC-12), which were used extensively as refrigeration agents and

in other industrial processes before their presence in the atmosphere was



found to cause stratospheric ozone depletion. The abundance of
chlorofluorocarbon gases is decreasing as a result of international

regulations designed to protect the ozone layer.

1. Find the equivalents to the following words and word

combinations in the text:

CTaTh MPUYMHOM, BEIOPOCHI, METaH, raJloreHoyTIIepo1, GTop, XiIop, Opom,
YIJIEKUCTIBIA Ta3, OKCHJ a30Ta, HMPOUCXOIMTh, OTHOCHTCS K, BBIpyOKa
JIeCOB, MOTJIOIIEHHE, THUEHHE PaCTeHU, Mycop, OOJOTHCTas MECTHOCTS,
yaoOpeHue, BbIOpaceiBaTb B atMocdepy,  XJIOpOopTOpyTIepo,
XMUMHUYECKUI areHT, HCIOIb3YEMbIH I 3aMOPO3KH, Pa3pyLICHUE 030HA B
ctparochepe

2. Answer the questions:

1. What human activities increase emission of greenhouse gases in

atmosphere?
2. What is deforestation?
3. Why is chlorofluorocarbon gas in the atmosphere decreasing?

Text 6
Greenhouse Gases
Ozone is a greenhouse gas that is continually produced and
destroyed in the atmosphere by chemical reactions. In the troposphere,
human activities have increased ozone through the release of gases such

as carbon monoxide, hydrocarbons and nitrogen oxide, which chemically
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react to produce ozone. As mentioned above, halocarbons released by
human activities destroy ozone in the stratosphere and have caused the
ozone hole over Antarctica. Water vapour is the most abundant and
important greenhouse gas in the atmosphere. However, human activities
have only a small direct influence on the amount of atmospheric water
vapour. Indirectly, humans have the potential to affect water vapour
substantially by changing climate. For example, a warmer atmosphere
contains more water vapour. Human activities also influence water
vapour through CH,; emissions, because CH,; undergoes chemical
destruction in the stratosphere, producing a small amount of water

vapour.

Aerosols are small particles present in the atmosphere with widely
varying size, concentration and chemical composition. Some aerosols are
emitted directly into the atmosphere while others are formed from
emitted compounds. Aerosols contain both naturally occurring
compounds and those emitted as a result of human activities. Fossil fuel
and biomass burning have increased aerosols containing sulphur
compounds, organic compounds and black carbon (soot). Human
activities such as surface mining and industrial processes have increased
dust in the atmosphere. Natural aerosols include mineral dust released
from the surface, sea salt aerosols, biogenic emissions from the land and

oceans and sulphate and dust aerosols produced by volcanic eruptions.

1. Find the equivalents to the following words and word
combinations in the text:

11



Tporocepa, MOHOOKCHZ yriiepoma, cTparocdepa, TPHUBECTH K
MOSIBIIGHUIO ~ O30HOBOW  JBIPBI,  TOABEPTHYTHCS  XUMHYECKOMY
paspylIeHnI0, CepocoAeprKalie BeIecTBa, caxa, MPUPOTHBIA a3p030JIb,
OTKPBITBIE TOPHBIE pabOTHI, €CTECTBEHHBII a’p030JTb, BHIAEIATH MBLUTH HA

MTOBEPXHOCTH, OMOTEHHBIE BHIOPOCHI, Cybdar
2. Answer the questions:
1. How is ozone hole created?
2. What is natural aerosol?
3. How does volcanic eruption influence on aerosols’ production?

Text 7
What is radiative forcing?

What is radiative forcing? The influence of a factor that can cause
climate change, such as a greenhouse gas, is often evaluated in terms of
its radiative forcing. Radiative forcing is a measure of how the energy
balance of the Earth-atmosphere system is influenced when factors that
affect climate are altered. The word radiative arises because these factors
change the balance between incoming solar radiation and outgoing
infrared radiation within the Earth’s atmosphere. This radiative balance
controls the Earth’s surface temperature. The term forcing is used to
indicate that Earth’s radiative balance is being pushed away from its
normal state. Radiative forcing is usually quantified as the ‘rate of energy
change per unit area of the globe as measured at the top of the
atmosphere’, and is expressed in units of ‘Watts per square metre’. When

12



radiative forcing from a factor or group of factors is evaluated as positive,
the energy of the Earth-atmosphere system will ultimately increase,
leading to a warming of the system. In contrast, for a negative radiative
forcing, the energy will ultimately decrease, leading to a cooling of the
system. Important challenges for climate scientists are to identify all the
factors that affect climate and the mechanisms by which they exert a
forcing, to quantify the radiative forcing of each factor and to evaluate the

total radiative forcing from the group of factors.

1. Find the equivalents to the following words and word

combinations in the text:

paauanroOHHOEC BOSHCﬁCTBHG, OanaHc SHEPruuv, nNoCTynaromasa CoJTHEUHasA
paauanuvd, OTpaXCHHasA paguanus, paZ[HaLIHOHHLII;'I 6anch, OInpeaAcIATh

KOJIMYECTBO, OI[CHKA, OI[CHUTh, CHU3UTHCS
2. Answer the questions:

1. What alters factors that affect climate?

2. What is radiative forcing? How is it quantified?

3. What is the challenge for climate scientists?

Text 8
How are Temperatures on Earth and Precipitation changing?
Instrumental observations over the past 157 years show that
temperatures at the surface have risen globally, with important regional

variations. For the global average, warming in the last century has
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occurred in two phases, from the 1910s to the 1940s (0.35°C), and more
strongly from the 1970s to the present (0.55°C). An increasing rate of
warming has taken place over the last 25 years, and 11 of the 12 warmest
years on record have occurred in the past 12 years. Above the surface,
global observations since the late 1950s show that the troposphere (up to
about 10 km) has warmed at a slightly greater rate than the surface, while
the stratosphere (about 10-30 km) has cooled markedly since 1979. This
is in accord with physical expectations and most model results.
Confirmation of global warming comes from warming of the oceans,
rising sea levels, glaciers melting, sea ice retreating in the Arctic and

diminished snow cover in the Northern Hemisphere.

Observations show that changes are occurring in the amount,
intensity, frequency and type of precipitation. These aspects of
precipitation generally exhibit large natural variability, and El Nifio and
changes in atmospheric circulation patterns such as the North Atlantic
Oscillation have a substantial influence. Pronounced long term trends
from 1900 to 2005 have been observed in precipitation amount in some
places: significantly wetter in eastern North and South America, northern
Europe and northern and central Asia, but drier in the Sahel, southern
Africa, the Mediterranean and southern Asia. More precipitation now
falls as rain rather than snow in northern regions. Widespread increases in
heavy precipitation events have been observed, even in places where total
amounts have decreased. These changes are associated with increased

water vapour in the atmosphere arising from the warming of the world’s
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oceans, especially at lower latitudes. There are also increases in some

regions in the occurrences of both droughts and floods.

1. Find the equivalents to the following words and word

combinations in the text:

HaOIIOJIeHHe ¢ TIOMOINBI0 MPUOOPOB, Tporocdepa, crparocdepa, CTaTh
3HAYUTENBHO XOJIONHEe, JICHUK, TasATh, OTCTYIUICHHE JIETHHKA,
YMEHBIIAThCS, CHEXHBIH MOKPOB, CEBEpHOE TIIONyLIapHe, CEBEepo-
aTJIaHTHYeCKoe KojieOaHue, 3HAYUTENbHOE BIMSHHE, TUIl aTMOC(HEpHOI

UPKYJISLUH, ITHPOTa
2. Answer the questions:

1. How has temperature at the surface changed globally?

2. How is global warming confirmed?

3. Make examples of variations in precipitation across regions.

Text 9

Are the Increases in Atmospheric Carbon Dioxide and Other
Greenhouse Gases During the Industrial Era
Caused by Human Activities?

Yes, the increases in atmospheric carbon dioxide (CO,) and other
greenhouse gases during the industrial era are caused by human activities.
In fact, the observed increase in atmospheric CO, concentrations does not
reveal the full extent of human emissions in that it accounts for only 55%
of the CO, released by human activity since 1959. The rest has been taken
up by plants on land and by the oceans. In all cases, atmospheric
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concentrations of greenhouse gases, and their increases, are determined
by the balance between sources (emissions of the gas from human
activities and natural systems) and sinks (the removal of the gas from the
atmosphere by conversion to a different chemical compound). Fossil fuel
combustion (plus a smaller contribution from cement manufacture) is
responsible for more than 75% of human-caused CO, emissions. Land
use change (primarily deforestation) is responsible for the remainder. For
methane, another important greenhouse gas, emissions generated by
human activities exceeded natural emissions over the last 25 years. For
nitrous oxide, emissions generated by human activities are equal to
natural emissions to the atmosphere. Most of the long-lived halogen-
containing gases (such as chlorofluorcarbons) are manufactured by
humans, and were not present in the atmosphere before the industrial era.
On average, present-day tropospheric ozone has increased 38% since pre-
industrial times, and the increase results from atmospheric reactions of
short-lived pollutants emitted by human activity. The concentration of
CO;, is now 379 parts per million (ppm) and methane is greater than
1,774 parts per billion (ppb), both very likely much higher than any time
in at least 650 kyr (during which CO, remained between 180 and 300
ppm and methane between 320 and 790 ppb). The recent rate of change is
dramatic and unprecedented; increases in CO, never exceeded 30 ppm in

1 kyr — yet now CO, has risen by 30 ppm in just the last 17 years.
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1. Find the equivalents to the following words and word

combinations in the text:

BBISIBUTh, CTCIEHb, HACUWTHIBATh, IIOIJIOTUTENb, KOHBEPTHUPOBAHME,
CropaHue MOJIE3HBIX MCKOIAEMBIX, IPOU3BOJICTBO LIEMEHTA, OCTABIIMICS,
JOWHAYCTPUAIBbHBIA IEPHUON, NPEBBIIATh, NPUPOIHBIE BBIOPOCHI,
MPOM3OLIEAIINE B PE3YJIbTaTe €CTECTBEHHBIX NPHPOIHBIX IPOLECCOB;

OBICTpOpa3pyIIaeMoe BeIeCTBO, OecIpereAeHTHBIN

2. Answer the questions:
1. How is atmospheric concentration of greenhouse gases determined?
2. What is the main source of human-caused CO, emissions?

3. How does natural emission of greenhouse gases to the atmosphere

happen?

Text 10
Carbon Dioxide
Emissions of CO, from fossil fuel combustion, with contributions
from cement manufacture, are responsible for more than 75% of the
increase in atmospheric CO, concentration since pre-industrial times. The
remainder of the increase comes from land use changes dominated by
deforestation (and associated biomass burning) with contributions from
changing agricultural practices. All these increases are caused by human
activity. The natural carbon cycle cannot explain the observed

atmospheric increase of 3.2 to 4.1 GtC yr—1 in the form of CO, over the
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last 25 years. (One GtC equals 1015 grams of carbon, i.e., one billion
tonnes.) Natural processes such as photosynthesis, respiration, decay and
sea surface gas exchange lead to massive exchanges, sources and sinks of
CO, between the land and atmosphere (estimated at ~120 GtC yr—1) and
the ocean and atmosphere (estimated at ~90 GtC yr—1). The natural sinks
of carbon produce a small net uptake of CO, of approximately 3.3 GtC
yr—1 over the last 15 years, partially offsetting the human-caused
emissions. Were it not for the natural sinks taking up nearly half the
human-produced CO, over the past 15 years, atmospheric concentrations
would have grown even more dramatically. The increase in atmospheric
CO, concentration is known to be caused by human activities because the
character of CO, in the atmosphere, in particular the ratio of its heavy to
light carbon atoms, has changed in a way that can be attributed to
addition of fossil fuel carbon. In addition, the ratio of oxygen to nitrogen
in the atmosphere has declined as CO, has increased; this is as expected
because oxygen is depleted when fossil fuels are burned. A heavy form of
carbon, the carbon-13 isotope, is less abundant in vegetation and in fossil
fuels that were formed from past vegetation, and is more abundant in
carbon in the oceans and in volcanic or geothermal emissions. The
relative amount of the carbon-13 isotope in the atmosphere has been
declining, showing that the added carbon comes from fossil fuels and
vegetation. Carbon also has a rare radioactive isotope, carbon-14, which
is present in atmospheric CO, but absent in fossil fuels. Prior to

atmospheric testing of nuclear weapons, decreases in the relative amount
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of carbon-14 showed that fossil fuel carbon was being added to the

atmosphere.

1. Find the equivalents to the following words and word

combinations in the text:

YIJEPOIOHBIM LUK, COOTHOLICHME, TsoKenas Gopma yriiepoaa, siiepHoe

OpyIKHe, KOMIICHCHPOBATh TEXHOT'CHHBIE BHIOPOCHI
2. Answer the questions:
1. What human activities cause emission of carbon dioxide?
2. What happens to oxygen when fossil fuels are burned?
3. Where can one find the carbon-13 isotope, the carbon-14 isotope?

Text 11
Halogen-Containing Gases

Human activities are responsible for the bulk of long-lived
atmospheric ~ halogen-containing  gas  concentrations.  Before
industrialisation, there were only a few naturally occurring halogen-
containing gases, for example, methyl bromide and methyl chloride. The
development of new techniques for chemical synthesis resulted in a
proliferation of chemically manufactured halogen-containing gases
during the last 50 years of the 20th century. Atmospheric lifetimes range
from 45 to 100 years for the chlorofluorocarbons (CFCs), from 1 to 18
years for the hydrochlorofluorocarbons (HCFCs), and from 1 to 270 years
for the hydrofluorocarbons (HFCs). The perfluorocarbons (PFCs) persist
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in the atmosphere for thousands of years. Concentrations of several
important halogen-containing gases, including CFCs, are now stabilising
or decreasing at the Earth’s surface as a result of the Montreal Protocol
on Substances that Deplete the Ozone Layer and its Amendments.
Concentrations of HCFCs, production of which is to be phased out by
2030, and of the Kyoto Protocol gases HFCs and PFCs, are currently

increasing.
Methane

Methane (CH4) sources to the atmosphere generated by human
activities exceed CH, sources from natural systems. Between1960 and
1999, CH,4 concentrations grew an average of at least six times faster than
over any 40-year period of the two millennia before 1800, despite a near-
zero growth rate since 1980. The main natural source of CH, to the
atmosphere is wetlands. Additional natural sources include oceans,
vegetation and CH, hydrates. The human activities that produce CH,4
include energy production from coal and natural gas, waste disposal in
landfills, raising ruminant animals (e.g., cattle and sheep), rice agriculture
and biomass burning. Once emitted, CH, remains in the atmosphere for
approximately 8.4 years before removal, mainly by chemical oxidation in
the troposphere. Minor sinks for CH,; include uptake by soils and

eventual destruction in the stratosphere.
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1. Find the equivalents to the following words and word

combinations in the text:

OCHOBHAas  4YacTh, Ta30COAEpKalle  TaJOreHbl, METHIOPOMUI,
METHIIXJIOPU]], XUMAYECKUI CHHTE3, PacIpOCTpaHEHUE, IEPHUO/ )KU3HH B
atMocdepe,  mepdTopyriepon, — CTaOWIM3UPOBaTh,  JOIMOIHEHHE,
MpeKpamarb, I[OYTH HYJEBOW IOKa3aTenb, JKBAYHOE IKHBOTHOE,

CKHUTaHue Guomace, MOCTENEHHOE Pa3pylIeHHe
2. Answer the questions:
1. What are atmospheric lifetimes for different halogen-containing gases?
2. What source of methane exceeds nowadays?
3. What are natural sources of methane?

Text 12
Nitrous Oxide

Nitrous oxide (N,O) sources to the atmosphere from human
activities are approximately equal to N,O sources from natural systems.
Between 1960 and 1999, N,O concentrations grew an average of at least
two times faster than over any 40-year period of the two millennia before
1800. Natural sources of N,O include oceans, chemical oxidation of
ammonia in the atmosphere, and soils. Tropical soils are a particularly
important source of N,O to the atmosphere. Human activities that emit
N,O include transformation of fertilizer nitrogen into N,O and its

subsequent emission from agricultural soils, biomass burning, raising
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cattle and some industrial activities, including nylon manufacture. Once
emitted, N,O remains in the atmosphere for approximately 114 years

before removal, mainly by destruction in the stratosphere.
Tropospheric Ozone

Tropospheric ozone is produced by photochemical reactions in the
atmosphere involving forerunner chemicals such as carbon monoxide,
CHy,, volatile organic compounds and nitrogen oxides. These chemicals
are emitted by natural biological processes and by human activities
including land use change and fuel combustion. Because tropospheric
ozone is relatively short-lived, lasting for a few days to weeks in the
atmosphere, its distributions are highly variable and tied to the abundance
of its forerunner compounds, water vapour and sunlight. Tropospheric
ozone concentrations are significantly higher in urban air, downwind of
urban areas and in regions of biomass burning. The increase of 38% (20—
50%) in tropospheric ozone since the pre-industrial era is human-caused.
It is very likely that the increase in the combined radiative forcing from
CO,, CH; and N,O was at least six times faster between 1960 and 1999
than over any 40-year period during the two millennia prior to the year

1800.

1. Find the equivalents to the following words and word

combinations in the text:

TBICAYCIICTHUC, XUMHUYCCKOC OKHUCJICHHUEC, 3EMIIA B TpOIIHKax,

NPOM3BOACTBO  HEWIOHa,  paspylieHHe, Tpomoc(epHBId  O030H,
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(OoTOXMMHUYECKHEe pEeaklWh, WCXOAHbIE KOMIIOHEHTB, MOHOOKCH/I
yriaepoaa, JeTydde OpraHW4YeCKHe COEAWHEHHWS, BBIIENATHCA B
pe3ynbTaTe  €CTEeCTBEHHBIX  OHOJIOTHYECKHX  IIPOIECCOB,  OBITH
pe3yNbTaTOM  aHTPOMOTEHHOW  NIEeATENIbHOCTH, TOPOJCKON  BO3MAYX,

AHTPOIIOTCHHBIH
2. Answer the questions:
1. What are the natural sources of nitrous oxide?
2. What chemicals are involved in production of tropospheric ozone?

3. What human activities influence the emission of carbon monoxide,

methane CHy, nitrogen oxides, volatile organic compounds?

Glossary
Text 1
albedo
climate forcing
human-induced
longwave radiation
precipitation
solar variations
the mean of temperature
to range from.... to

vegetation
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Text 2

atmospheric composition
average

common confusion
extreme temperature
frequency

to average weather

to emerge

to identify climate change
to predict

to relate

Text 3

abundant gas
airflow

at short wavelengths
infrared

nitrogen

on average

roughly

the greenhouse effect
to absorb

to burn fossil fuels

to cause global warming
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to emit (radiation)
to exert
to intensify .... effect

water vapour

Text 4

incoming solar radiation

outgoing thermal radiation

properties of gas

solar changes

to affect

to alter

to cause changes

to release carbon dioxide

volcanic eruption

Text 5

bromine

carbon dioxide
chlorine
chlorofluorocarbon
decay of plant matter
deforestation

emissions
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fertilizer

fluorine
halocarbon

landfill

methane

nitrous oxide
refrigeration agent
stratospheric ozone depletion
to accumulate

to be attributable to
to occur

to release

to result in

uptake

wetland

Text 6

biogenic emissions
carbon monoxide
natural aerosol
soot

stratosphere
sulphate

sulphur compounds
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surface mining

to cause the ozone hole

to release dust from the surface
to undergo chemical destruction

troposphere

Text 7

energy balance

incoming solar radiation
outgoing infrared radiation
radiative balance

radiative forcing

rate

to decrease

to evaluate

to push away

to quantify

Text 8

atmospheric circulation pattern
glacier

instrumental observations
latitude

on record
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sea ice retreating

snow cover

stratosphere

substantial influence

the North Atlantic Oscillation
the Northern Hemisphere

to cool markedly

to diminish

to melt

troposphere

Text 9

cement manufacture
conversion

extent

fossil fuel combustion
natural emissions
pre-industrial times
remainder
short-lived pollutant
sink

to account for

to exceed



to reveal

unprecedented

Text 10

carbon cycle

heavy form of carbon
isotope

nuclear weapon

ratio

to offset human-caused emissions

Text 11

amendment
atmospheric lifetime
biomass burning
chemical synthesis
eventual destruction
near-zero growth rate
perfluorocarbon
proliferation
ruminant animal

to phase out (production)

to stabilize
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Text 12

carbon monoxide

chemical oxidation

destruction

forerunner chemical
human-caused

millennium (millennia)

nylon manufacture
photochemical reactions

to be emitted by human activity
to be emitted by natural biological process
tropical soils

tropospheric ozone

urban air

volatile organic compounds
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