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Unlt 1 The Earth’s Atmosphere—
Composition and Structure

1. Composition of the earth’s atmosphere

A gaseous layer that envelops the earth is called atmospheric shell (region).
The composition of the earth’ s atmosphere is primarily nitrogen, oxygen and
argon. The concentration of water vapor is highly variable, especially near the sur-
face, where volume fractions can vary from nearly 0% to as high as 4% in the trop-
ics. There are inert gases such as neon, helium, krypton and xenon, and there are
also trace gases, such as carbon dioxide, methane, hydrogen, nitrous oxide, car-
bon monoxide, ozone and sulfur dioxide, that play an important role in radiative

and biological processes.

Table 1 Composition of the earth’s atmosphere

Mean composition of dry air in the troposphere | volume content in % | ppm (parts per million)
nitrogen(N,) 78.08 780 800
oxygen(O;) 20. 95 209 500
argon(Ar) 0.934 9340
neon(Ne) 0.0018 18
helium(He) 0. 0005 5
krypton(Xr) 0. 0001 1
xenon(Xe) 0. 000009 0.09
carbon dioxide(CO;) 0.035 350
methane(CH,) 0. 00017 1.7
dinitrogen monoxide(N; Q) 0. 00003 0.3
carbon monoxide(CO) 0. 00002 0.2
hydrogen(H,) 0, 00005 0.5
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In addition to the gaseous component, the atmosphere suspends many solid and
liquid particles. The atmosphere also contains solid and liquid particles of different
nature and origin as airborne particulates (also called “aerosols”), such as dust and
ash clouds from volcanic eruptions.

The atmosphere contains up to 4% of water in all states of aggregation. Up to
80% of all water in the atmosphere is found in heights up to 3000 m. In the strato-
sphere, only 1—10 ppb water is found. Despite these relatively small amounts, wa-
ter plays an important role in the atmosphere. By phase transformations between
gaseous, liquid and solid, it is involved in energy transformation and transport and
weather formation. Because of its ability to absorb infrared radiation it plays an im-

portant role for the warming of the atmosphere.

2. The structure of earth’s atmosphere

Based on the vertical temperature distribution in the earth’s atmosphere, there
are four distinctly layers: the troposphere, stratosphere, mesosphere and thermo-
sphere. These layers are separated by “pauses”, where no change in the tempera-
ture occurs with altitude change: the tropopause (between the troposphere and the
stratosphere) » the stratopause (between the stratosphere and the mesosphere) , the
mesopause (between the mesosphere and the thermosphere) and thermopause (be-

tween the thermosphere and the exosphere).
1) The troposphere

The troposphere is where all weather take place; it is the region of rising and
falling air. The air pressure at the top of the troposphere is only 10% of that at sea
level (0.1 atmospheres). There is a thin buffer zone between the troposphere and
the next layer called the tropopause.

2) The stratosphere

Above the troposphere is the stratosphere, where air flow is mostly horizon-
tal. The thin ozone layer in the upper stratosphere has a high concentration of
ozone; ozone is a particularly reactive form of oxygen, it is a form of oxygen that
has three atoms per molecule. This layer is primarily responsible for absorbing the
ultraviolet radiation from the sun. The formation of this layer is a delicate matter,

since only when oxygen is produced in the atmosphere can an ozone layer form and



Unit 1 The Earth’s Atmosphere—Composition and Structure ¢ 3 -

A
(km)

exosphere 1000 satellite - _ 1000}
600 - 800 b
1 & 600 5 £
400 - %;a spacecraft . _g g
wfq 8
thermosphere 200 ) y 200 § 3
increasing, i
o . '
mesopause g % e S
mesosphere 60 P : p !};);ﬂ A
stratopause  4( 4 radiosonde supersonic M Clouds g
stratosphere sl plane P g Z
tropopause 10 %a.,~ | commercial aircraft
81 ‘:\ 3 .
6 parachute jump , g g ;5
44 — %\ =4
troposphere 2 %’X é
s i 0 e % SO &
& planetary boundary layer
sea level ;

-100 60 -20 0 20 40 60
temperature (C )

Fig.1 The structure of the earth’s atmosphere

prevent an intense flux of ultraviolet radiation from reaching the surface, where it is
quite hazardous to the evolution of life. There is considerable recent concern that
man-made flourocarbon compounds may be depleting the ozone layer, with dire fu-

ture consequences for life on the earth.
3) The mesosphere

The mesosphere is the layer of the earth’s atmosphere that is directly above
the stratopause and directly below the mesopause. The mesosphere is located from
about 50 km to 85 km altitude above the earth’s surface. Within this layer, tem-
perature decreases with increasing altitude. In this region, concentrations of ozone
and water vapor are negligible, Hence the temperature is lower than that of the
troposphere or stratosphere.

4) The thermosphere

Above the mesopause is the thermosphere (or the ionosphere), where many
atoms are ionized (have gained or lost electrons so they have a net electrical
charge). The ionosphere is very thin, but it is where aurora takes place, and is also
responsible for absorbing the most energetic photons from the sun, and for reflec-

ting radio waves, thereby making long-distance radio communication possible.
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Functions of the atmosphere are protection of all life from hazardous or deadly
radiation from space (filter for UV- and X-rays from sun). Letting pass the vitally
important sunlight to the surface of the continents and oceans (energy source);
Protections from rapid cooling at night and heating at day; Transport of energy
(warmth of air that can be felt and latent warmth of water vapour) from the equa-
torial regions to medium and higher latitudes; Storage of huge amounts of nitrogen

(important for plants).

« Vocabulary

atmospheric shell (=atmospheric region) n. KSE[ 2]
water vapor (H, Q) [ KK ] n. K[ZE 1K

argon(Ar) ['agon] n. &

trace gas [treis gees | n. W E K. MES &

inert[i'nat | gas n. {EHESE

neon (Ne) ['nion] n. £

helium (He) ['hilism] n. 4

krypton (Kr) ['kripton] n. &

xenon (Xe) ['ziinon] n. i

carbon dioxide(CQO;) ['ka:ban dai'oksaid] n. — & {L B
carbon monoxide (CO) ['ka:bsn mea'noksaid | n. — & 1k 5k
methane (CH,) [ 'miein] n. B4

dinitrogen monoxid(N,;O) [dai'naitredsen me'noksaid | n. —&fk — B (K E LT &)
hydrogen (H,) [ 'haidridgen] n. &

nitrous oxide (N, O) ['naitres 'sksaid] n. — & b &
ozone ['ouzoun] (Oy) n. RE

ozone layer [ KK ] n. RE R

sulfur dioxide(SQ;) ['salfe dai'oksaid | n. ~ &1L
airborne particulate [ 'eaboin po'tikjulit ] ». 25 BB 7% S0k
aerosol ['earasol | KX ] n. KIHE K

troposphere[ tropasfia ] [ XS] #n. ¥ HE

tropopause [ tropsupoz ] [ KK ] n. S HE TR
stratosphere[ 'streetousfia || K, n. B2

stratopause [ 'straetoupoz | K= | n. EHETR
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mesosphere [ 'mesasfio] [ X& | n. FEE
mesopause [ 'mesopoz ][ KK ] n. HHEEH
thermosphere [ '0axmasfia| [ K&K In. #B2
thermopause [ '8axmsupoz]{ KK ] n. #BEH
ionosphere [ai'onasfis [ KK n. HBE

exosphere ['eksasfia] [ KK ] n. P KRKE IR B
ionize ['aienaiz] v. (f#) 85

flourocarbon [flu()ars 'ka:ben] compounds n. BRFALEY
aurora [ot'rowrs ][ #] n. &6 (=polar light )

photon [['fauton] [#)] »n. & F

vitally [ 'vaitali| adv. B I, BN

I
T
2.

o o®

. Answer the following questions

What is primarily the composition of the earth’s atmosphere?

Based on the vertical temperature distribution in the earth’s atmosphere, how
many distinctly layers there are? What are they called?

What is ozone layer primarily responsible for?

What are functions of the atmosphere?

. Choose the best answer for each of the sentences below

The concentration of water vapor is highly variable, especially near the surface,

where volume fractions can vary from nearly __ to as high as 4% in the trop-
ics.
a. 0% b. 0.5% c. 2%
. There are ____ such as neon, helium, krypton and xenon.
a. active gases b. trace gases c. inert gases

The atmosphere also contains solid and liquid particles of different nature and
origin as airborne particulates (also called ), such as dust and ash clouds
from volcanic eruptions,

a. inert gases b. trace gases c. aerosols

There is a thin buffer zone between the troposphere and the next layer called the

4. tropopause b. stratopause c. mesopause
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5. The mesosphere is located from about 50 km to 85 km altitude above the earth’s
surface, within this layer, temperature ____ with increasing altitude.
a. increases b. no change c. decreases
. Look and talk
According to text’s pictures, please talk about“Earth’s atmosphere-composi-

tion and structure”in English.

Everyday Practice

A gaseous layer that envelops the earth is very important to human beings. Do
you know how important the atmosphere is?

AEHRG—BEREN TFRIOALXKFEREFERERY. FAECHERESG?

First, I think human beings cannot survive without the atmosphere; Second,
functions of the atmosphere are protection of all life from hazardous or deadly radia-
tion from space.

B, NEBRAKSREBEET. HIK, KA RS A8 402 2 RS/
B,

Is there anything else?

A A G 7

Protections from rapid cooling at night and heating at day; Transport of energy
from the equatorial regions to medium and higher latitudes; Storage of huge
amounts of nitrogen is important for plants.

AT AR A 3 0 bk B B BB R O AR AT DA AR B WA A A b R ik B R
BSEE  KSBENKBREANHEYRBRERR.

You are clever!

RARBE B !
Pronunciation Tips

E®R(—)

B — &N MR- AUETER,F—MALTE Ik, A4 /i # i 2
WEE 5B ATEMS, MER. THEERANE,H B TREIOE DB 8K
¥

. EEAFRS, ~MEANERATSERRNE CEMAET+TE. I

look out/lu'kaut/.

1) La Nina’ s effects on fisheries along the immediate coast of South ~



Unit 1 The Earth’s Atmosphere—Com position and Structure = 7 -

America. [saud a'merike](R#E{E)— [sauba'merika] (GEiE)

2) Not~at all. ['not st ol] (REiE)—['no to'tol] (EiE)

3) Let me tell~you something about climate of the earth. [tel ju] (R&Ei%)—
Cteljul GEiR)

4) Don’t mention~it. ['menfon it] (REiE)— ['menfonit | GEE)

5) He goes to America once~a year. [wans sjo] (R ZEE)—['wansajo | (FEiE)



Unit 2

How Does the Weather
Affect Qur Behavior?

We perform at our best when our bodies are not under stress from surround-
ings, and that include the weather. But different aspects of weather can have very

specific affects on us.
1) Pressure

Atmospheric pressure is continually fluctuating, and researchers have found
that slight low-frequency atmospheric oscillations can influence human mental activ-
ity, causing significant changes in attention and short term memory functions. So

next time you find it hard to concentrate at work, blame it on the pressure!
2) Temperature and humidity

The body finds it hard to cope with extremes of temperature, either producing
enough heat to keep us warm in very low temperatures or getting rid of our own in-
ternally produced heat when temperatures are high. Mortality rates tend to rise
when temperatures soar. Mortality rates are consistently linked to extremes of tem-
peratures, particularly in the elderly whose bodies find it harder to cope with, At
times when temperatures exceed 38°C for more than a week, mortality rates tend to
increase by up to 10%. In heat waves, where the temperature is significantly higher
than expected for the time of year, people tend to behave more irrationally.

Hot humid days are the worst possible combination in terms of affecting our
behavior, causing periods of sleeplessness, decreased general activity, poorer vigi-
lance, poorer reaction times and performance, irritability and lethargy. Cooler
days, with lower humidity, tend to increase alertness and general activity and im-

prove moods.
3) Wind
How often do you hear people say that the wind is driving them crazy! A per-

sistent or noisy wind can lead to an increase in tiredness and irritability, or even a

sudden decrease in mood. Some school teachers have noticed that children tend to
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be more irritable and that there are more playground “upsets” when it is windy.

Seasonal winds are known as “ill winds” in many cultures and have a variety of
names such as the Féhn , Mistral, Chinooks. They are linked to feelings of anxie-
ty, stress, depression and sleepless nights. When these winds blow, temperature
can increase by up to 15°C in as little as two hours. As they are common in moun-
tainous regions where they are often responsible for avalanches. Studies have linked
these winds to an increase in traffic accidents, crime and suicide rates, and they
have even been taken into account during legal proceedings!

The exact reason why these winds have such extreme effects is unknown, but
it has been suggested that it may be the electrical charge of the air. When people
are exposed to negatively charged air they report feeling positive and vice versa. Dry
and warm winds, such as those mentioned above are positively charged.

A scale of wind strengths, devised in 1805 by Admiral Sir Francis Beaufort,
and modified in 1926. The scale ranges from light winds (1—3) to breezes (4—86)
and to gales and hurricanes (7—12). Wind speeds are now generally expressed in
metres per second (m/s) or miles per hour (mi/h). The Beaufort scale is an empiri-
cal measure for describing wind velocity based mainly on observed sea conditions,

Its full name is the Beaufort wind scale.

» Vocabulary -

atmospheric pressure [ K= | n. K&
fluctuate [ flaktjueit] v. T 5h, b F#EE)
oscillation [osi leifzon] n. [ 1865, B &
low-frequency oscillation(LFO) n. k&%
heat wave [ KR ] n. #IR

irrationally [i'reefonali] adj. A& FEHY,JE R
combination [kombi 'neifon] n. &4 B4
vigilance [ 'vidsilons] n. %k , 255

exceed [ik 'sid] v. 85t , Mot B
irritability [irito 'biliti] n. 28, B
lethargy [ 'le@adsi | n. ¥EHE, o 1S

humidity [hju: 'miditi] [ XS] n. BB
avalanche ['eevalan] n. & Aj
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suicide ['suzisaid] a. B &) (#) v &n. HR

legal proceedings ['li:gsl prou 'siidigz] 7. LERF, B8IFA
negative charge [Bi] n. S B8%f

positive charge [ ] n. IEB

gale[geil] [ KK] n.8 R KR

admiral[ 'seedmorsiin. W% I ¥

Beaufort[ 'boufat] (wind ) scale [ K] n. THBRLK

wind velocity[vi 'lositi] [K ] n. K

vice versa [ 'vaisi ! vasoJad. <P T >R ZIFR

take into account BB eeoes , TR oo oer

Notes

extremes of temperatures( = extreme temperature) % ¥ iR &
Fohn B, (Alps)

Mistral 8 52 Bz K (southern France)

Chinooks £k % R (western Canada and the USA)

Answer the following questions

1.

1. How does atmospheric pressure influence human mental activity?

2. Why do mortality rates tend to rise when temperatures soar?

3. Hot humid days are the worst possible combination in terms of affecting our be-
havior, causing what kinds of periods?

4. How does wind affect our health? What increased studies have linked “ill winds”
to?

5. What is Beaufort wind scale?

I . Choose the best answer for each of the sentences below

1. We perform at our best when our bodies are not under stress from our surround-
ing, and that includes the ____ .
a. rain b. weather c. wind

2. Mortality rates are consistently linked to extremes of temperatures, particularly
in the __ whose bodies find it harder to cope with.

a, elderly b. middle-aged c. junior
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3. In heat waves, where the temperature is significantly higher than expected for
the time of year, people tend to behave more
a, irritability b. irrational c. irrationally
4. Fshn, Mistral, Chinooks are linked to feelings of anxiety, stress, depression
and __ nights.
a, sleep b. sleeplessness c. sleepless
5. The exact reason why these winds have such extreme effects is unknown, but it
has been suggested that it may be the ____ of the air.
a. positive charge b. negative charge c. electrical charge
II . Translate the words that are connected with “extreme”in meteorology into Chinese
1)extreme drought; 2)extreme arid environments; 3)extreme climate; 4)ex-
treme climatic events;5)extreme weather events; 6)extremely hot and dry climate;
7)extreme precipitation; 8)extreme precipitation quantities;9)extreme precipitation
process;10)extremes of rainy years; 11)extremely wet climate; 12)extreme ultravi-

olet radiation; 13)extreme wind speed; 14)extreme value

Everyday Practice

Why hot humid days are the worst possible combination affecting our behav-
ior, causing sleeplessness, irritability and lethargy?

T ARBHEH RS SEMBNNT R, 51K IR TR % 7

Under normal conditions, the body’s internal thermostat produces perspiration
that evaporates and cools the body. However, in extreme heat and high humidity,
evaporation is slowed and the body must work extra hard to maintain a normal tem-
perature.

EEFERT A SEBEHTFMERRFERMES. RMAERABRHX
B, AR HET BE D MR R A B T T 2 8 (L) A BERFF IE® KR .

Why mortality rates are consistently linked to extremes of temperatures, par-
ticularly in the elderly, the very young and the extremely overweight whose bodies
find it harder to cope with?

A 46 T AR IR IR A K R BRI R HE B AR X X AR i iR 7

They are more prone to suffer from heat illness, since their bodies may be
pushed beyond their limits. The elderly have trouble regulating their body tempera-
ture because their circulatory systems are less efficient and, since they’re also less

mobile, it is harder for them to go somewhere cooler or get a glass of water, Small



