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Weather, Climate and General Circulation

1.1 Weather and Climate

Weather is the state of the atmosphere at a particular time and place. Weather is
described in terms of variable conditions such as temperature, humidity, wind
velocity and direction, precipitation, and barometric pressure. Weather on Earth
occurs primarily in the troposphere, or lower atmosphere, and is driven by energ§
from the Sun and the rotation of the Earth. The average weather conditions of a

region over time are used to define a region’s climate.

Weather is a part of everyday life and can affect little things such as your choice

of clothes or activities. Weather can also be severe and affect your life in bigger

ways, as seen in the damage done by a hurricane or tornado”’. Meteorologists
study the components of weather — the conditions of the atmosphere such as
temperature, precipitation, wind, and clouds — in an effort to predict the

weather and help people be better prepared.

Weather is an all-encompassing term used to describe all of the many and varied
phenomena that can occur in the atmosphere of a planet® . The term is normally
taken to mean the activity of these phenomena over short periods of time, usually
no more than a few days in length. Average atmospheric conditions over
significantly longer periods are known as climate. Usage of the two terms often

overlaps and the concepts are obviously very closely related.
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Climate is defined as statistical weather information that describes the variation
of weather at a given place for a specified interval®. In popular usage, it
represents the synthesis of weather; more formally it is the weather of a locality

averaged over some period (usually 30 years) plus statistics of weather extremes.

Climate is commonly considered to be the weather averaged over a long period of
time, typically 30 years. Somewhat more precisely, the concept of “climaté” also
includes the statistics of the weather — such as the degree of day-to-day or year-
to-year variation expected. The Intergovernmental Panel on Climate Change

(IPCC)*® glossary definition is:

Climate in a narrow sense is usually defined as the “average weather”, or more
rigorously, as the statistical description in terms of the mean and variability of
relevant quantities over a period of time ranging from months to thousands or
millions of years®. The classical period is 30 years, as defined by the World
Meteorological Organization (WMO) ‘. These quantities are most often surface
variables such as temperature, precipitation, and wind. Climate in a wider sense

is the state, including a statistical description, of the climate system.

Climate is the condition of the atmosphere at a particular location over a long
period of time (from one month to many millions of years, but generally 30
years). It is the sum of atmospheric elements (and their variations): solar
radiation, temperature, humidity, clouds and precipitation (type, frequency,
and amount), atmospheric pressure, and wind (speed and direction). To the
nonspecialist, climate means expected or habitual weather at a particular place
and time of year. To the specialist, climate also denotes the degree of variability
of weather, and it includes not only the atmosphere but also the hydrosphere,

lithosphere, biosphere, and such extraterrestrial factors as the sun” .

The difference between weather and climate is a measure of time. Weather is
what conditions of the atmosphere are over a short period of time, and climate is
how the atmosphere “behaves” over relatively long periods of time. Weather is
| basically the way the atmosphere is behaving, mainly with respect to its effects

upon life and human activities. Most people think of weather in terms of
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temperature, humidity, precipitation, cloudiness, brightness, visibility, wind,
and atmospheric pressure, as in high and low pressure. In most places, weather
can change from minute-to-minute, hour-to-hour, day-to-day, and season-to-
season. Climate, however, is the average of weather over time and space. An
easy way to remember the difference is that climate is what you expect, like a
very hot summer, and weather is what you get, like a hot day with pop-up

thunderstorms.

When we talk about climate change, we talk about changes in long-term averages
of daily weather. Today, children always hear stories from their parents and
grandparents about how snow was always piled up to their waists as they trudged
off to school® . Children today in most areas of the country haven’t experienced
those kinds of dreadful snow-packed winters, except for the Northeastern U.S. in
January 2005. The change in recent winter snows indicates that the climate has
changed since their parents were young. If summers seem hotter lately, then the
recent climate may have changed. In various parts of the world, some people
have even noticed that springtime comes earlier now than it did 30 years ago. An

earlier springtime is indicative of a possible change in the climate.

We talk about climate change in terms of years, decades or even centuries.
Scientists study climate to look for trends or cycles of variability (such as the
changes in wind patterns, ocean surface temperatures and precipitation over the
equatorial Pacific that result in El Nino and La Nina), and also to place cycles or
other phenomena into the bigger picture of possible longer term or more

permanent climate changes.

1.2 General Circulation

The worldwide system of winds, which transports warm air from the equator where
solar heating is the greatest towards the higher latitudes, is called the general circulation
of the atmosphere, and it gives rise to the Earth’s climate zones. Fig. 1.1 shows the

three-cell model of the general circulation and wind belts.
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Polar cell Polar high
Ferrel cell B

Polar front

Polar caterhies
Horse latitudes Subpolar low

Hadley x// :4\ ; 60°

cell /

Westerlies

Polar easterlies

() (b)
Fig. 1.1 Three-cell model of the general circulation and wind belts

The general circulation of air is broken up into a number of cells, the most
common of which is called the Hadley cell” . Sunlight is the strongest near the
equator. Air heated there rises and spreads out north and south. After cooling the
air sinks back to the Earth’s surface within the subtropical climate zone between
latitudes 25" and 40°. This cool descending air stabilizes the atmosphere,

preventing much cloud formation and rainfall® .

Consequently, many of the
world’s desert climates can be found in the subtropical climate zone. Surface air
from subtropical regions returns towards the equator to replace the rising air, so

completing the cycle of air circulation within the Hadley cell.

Although the physical reality of Hadley cell has been questioned, they provide an
excellent means for describing the way in which heat is transported across the

@b QOther circulation cells exist in the mid-latitudes

Earth by the movement of air
and polar regions. The general circulation serves to transport heat energy from
warm equatorial regions to colder temperate and polar regions. Without such
latitudinal redistribution of heat, the equator would be much hotter than it is

whilst the poles would be much colder®® .

Without the Earth’s rotation, air would flow north and south directly across the:

temperature difference between low and high latitudes. The effect of the Coriolis
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force as a consequence of the Earth’s rotation however, is to cause winds to swing
to their right in the Northern Hemisphere, and to their left in the Southern
Hemisphere. Thus the movement of air towards the equator swings to form the
northeast and southeast trade winds of tropical regions. Air flowing towards the
poles forms the westerlies associated with the belt of cyclonic low pressure systems
at about 50° to 60" north and south latitudes. In general, where air is found to
descend, high pressure develops, for example at the subtropical latitudes and
again near the poles. Where air is rising, atmospheric pressure is low, as at the

equator and in the mid-latitudes where storms or frontal systems develop‘'” .

* New words and expressions °

in terms of H4E , FEHR , e eer BFE  FE oo eer ¥ &
humidity [hju:'miditi] n. {8 &

velocity [vi'lositi] n. HE, B, RE

precipitation [prisipi'teifon] n. [&7K

barometric [ bera'metrik] adj. S & (H) K EFE(H)
troposphere [ 'tropausfia] n. X2

rotation n. JE#%

hurricane [ 'hariken] n. K&X,, E X

tornado [to:'neidosu ] n. fE#E X

encompass [in'kampss] v. B, 05,81 . B R(KEEY)
all-encompassing adj. 475,85 Fr & i)

phenomena [fi'nomina] n. Bl (phenomenon K& ¥
component n. B4, &M, BERK , AR

statistical adj. &it¥ K

variation [ veari'eifon] n. Z5{k, B

interval n. B} [a][&] B , [A] Bk

synthesis [ 'sin@isis] n .46, 5K

locality n. 8 ,H#1 X, i

rigorously ['rigerasli] adv. ¥ H , ™[5 b , BB H
glossary n. RiEE,(BERDIRILE
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radiation n. 3B, KL

habitual [he'bitjusl] adj. K

denote [di'neut] vt. &R, ER bnk, B
hydrosphere ['haidrasfia] n. 7K B

lithosphere ['liGaisfio] n. & B

biosphere [ 'baiasfio] n. 44

extraterrestrial [ ekstrata'restriol | adj. HERIMH), FH B
with respect to XTF,(EF)RF

pop-up adj. RARKERH K

trudge [trads] v. Bkip, 0z HiE

indicative adj. (~ of) ¥R, BRK , Al X RH
equatorial [ ,ekws'torrial, ikw-]| adj. JEFRE K, RE K
El Nifio JE/RJEi# (F6 B AR KV B X R KRB EAHHS
La Nifa $iI e, R JE/R B

permanent adj. KA, R A K

general circulation K3

equator n. FRiE

latitude n. &%, 5 R

give rise to v. Bl&, R4

Hadley cell M53EFH

subtropical adj. W3 i, B #H 9 (~ high Bl & E)
stabilize [ 'stebajlaiz] v. B E

consequently adv. FfLL, H ik, AT

desert climate YIS &

polar regions 1% [X. , 1% i

redistribution n. EHHE, B X4

whilst conj. [FEf (= while)

Coriolis force B} B B F| Jy , 5% 4 11 77, B K Sy
Northern Hemisphere n. JtEK

Southern Hemisphere n. B§3¥ER

trade wind 5 X,

westerlies P8 X H
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associate with v. ER&

atmospheric pressure 5 &

cyclonic adj. S HEH . MEXUE

cyclonic low pressure system S BER K E R4
descend [di'send] v. FF&, F3k, T8

Notes

(1) Weather can also be severe and affect your life in bigger ways, as seen in the
damage done by a hurricane or tornado.
REWATRERRBIZU , I X VR I £ 16 B B R W, a0 M8 X2 1 3 X AR
HIBBIR
] as seen in the damage done by a hurricane or tornado &3 41 iA %
BIEEE MY F— N IERRFI 4 E 8 M A, as seen - B “IE N (B F B A
#”;done by a hurricane or tornado 3/ & i& , #&1fi damage.

(2) Weather is an all-encompassing term used to describe all of the many and
varied phenomena that can occur in the atmosphere of a planet.
RER—NMEFEHEHRE, BATFHBITERIPRENSFHELHAR.
%) i it 32 43 1A] 45 78 used to describe-:-a planet i term, P E—IE
iE M 4], 1 that 8| 5 ,4&4i phenomena, '

(3) Climate is defined as statistical weather information that describes the
variation of weather at a given place for a specified interval.
KRMEE L RGETH KRR 1R % 2 1R I E R NI R <AL .
/] that---interval M\ 4], & information ¥ [E 718 M A] .,

(4) The Intergovernmental Panel on Climate Change (IPCC) B ¥ [6] S &3k %
NERE

ARESHHHEEF BN ERNWERRE MERKBEZETHR. FE2A

IS RAEAL 2 36 ™ ) B AS 7] 36 5 1 B3R KU, 3 1A R ik =2 38 43 B L 2 1

EWARM BRI HERRBATHHNMED. REENFEAXKBEZRE . LEE

WML SRR, LR REM T R EZ WA EBRE. Fik, WMO A S
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(5)

(6

@)

KALO M UNEP(B A EERF MR E) T 1988 SF - T BUN M MBEEA L 1E
RZUPCO). EMERRIERE . FW. A FFFERRER L, 3R EH XL
BRI BT A B2 BRI SETE BT ITA. X2 Rk
THES ERTA X M BOE % R TAEBR . TPCC & 1 SR B AR 7 M 3t R
BRELA & MR RABORME R, EARAHKRE R, IPCCEHE T —
RO RY , X EH R R RARKE BER M LEXMART ZERAY
2% 4H.

Climate in a narrow sense is usually defined as the “average weather”, or
more rigorously, as the statistical description in terms of the mean and
variability of relevant quantities over a period of time ranging from months
to thousands or millions of years.

X E,SBEEEPE LR R, WEEH N E XA IERSR
B RZEMNILA A BIULT 80 80A 77 48 5 P, A 28 B B9 483 7 (8 f s

) A % 3k B 6] B8 B I 45 #4 over (some time or period) ranging from -
(0 v FEAROTE Moree oo Bl oo O 5 B ) B3 P,

the World Meteorological Organization (WMO) RS RHH

HREKFLAL(WMO) Zit B & BB R BRSNS B 24 1EE
S EBRYE, SFEEEB N, F 2007 F 4 A, HHRAKEHLE M 1950 4E 3
A 23 HALAERM K 30 A2 REBEHAT 182 M2 R(EPERSR 1794
R&f 6 4, GEHEEBMFERID,

MHAIKLAHARK A F K E xR 544 (International Meteorological
Organization, 3L # IMO) , B2 1872 4£ 1 1873 4F 43 Il £ 3 L 45 A 4 th 44
AIFRPRERRSBUE T 1878 FFIER WL WIEE F N . 1947 4£ 9 A fE4E
BHATHNERIRRKSU B THAIKRAHHEERE, 1950 45 3 A 23 HiX
DALY BRREAAR BN HRAIRAL ., 1951 43 A 19 HEERE T
ARAIBARAE B RS, EXEHIH. AFE 2 A, RAKEEN—1TE]]
L.

To the specialist, climate also denotes the degree of variability of weather,

and it includes not only the atmosphere but also the hydrosphere, lithosphere,

1t
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biosphere, and such extraterrestrial factors as the sun.
MFEWALME URERS R IWEHEE, EAUEHETRIEAN,
T E B 45 T KB A B LAY R R ek (R ER .

(8) Today, children always hear stories from their parents and grandparents
about how snow was always piled up to their waists as they trudged off to
school.

W04, BT AT R T At AT A A B | AH ACHHE B i o 25 At AT 2 dn ] e S RE R Y
FHRMER Y = EErHE.

] # how-+-school )\, & /5] about & iE , H i as 5| FBF AR 1E M A,
B ety —feeeeee— e e”, MERRBASE R A (BF—4
FEERBHETHANE), HE—FSEREE S —FsiER R4, . 1
saw him as he was getting off the bus. (IEX4Mi FAILRZER, BRER TH.)

(9) The general circulation of air is broken up into a number of cells, the most
common of which is called the Hadley cell.
RAFFF I RN LA HoH B 4 BRI AR 3R I .
4] the most common of which is called the Hadley cell Jy3EFR #1415
AT, % R AR which BT & i 1 5617172 cells.,

(10) This cool descending air stabilizes the atmosphere, preventing much cloud
formation and rainfall.
RESRTIERSREE . HIET ZRERAMEK.
] R BLAE 4317 58 & preventing much cloud formation and rainfall 4R 1E,
RRGER.

(11) Although the physical reality of Hadley cell has been questioned, they
provide an excellent means for describing the way in which heat is
transported across the Earth by the movement of air.

TR W A5 R B0 UL Y ) B R S B B S BE L (HE AT O B B st BR o B dn ey
W S S Bl AR R T — MR I F B
A although 5| R ik R 1% M 4] ;in which 5| 5 & 15 M4, &1 the way.

(12) Without such latitudinal redistribution of heat, the equator would be much
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hotter than it is whilst the poles would be much colder.

ISR BA X R 4 BE (] i BB R 40 G, O B M X 2 bl B AR SE A, T AR it X
WRHHAEER.

XE— N EMIEIEKM A, without MR EM 4 T — A B £ 5% 4 WA If
there were not such latitudinal redistribution of heat, ¥ ) # F§ would be, 3
ANERELFRFLEMRE . HE,EFNPHHEMNA than it is 1, K ZE
—BAER, KU ERERLHFFELHEM, B THRARIES. 55, whilst =
while, Z“Ti, S5 FEIR"Z & .

(13) In general, where air is found to descend, high pressure develops, for
example at the subtropical latitudes and again near the poles. Where air is
rising, atmospheric pressure is low, as at the equator and in the mid-
latitudes where storms or frontal systems develop.

— B, 2= U UTH T 5 B AR B, IR B i M R iR B X 8 B R
EFHE T IR A AR IR R B T R S A U R E A P A X .

A RTB A where 5] 5 B4, 3 0 8 R 38 A 5 for example (fi40) 5
as(A i, “IEgA - PR BB — 4, R EHI Y . J§—A where 5| R R —
A BR 4 M %8 18 M A] , f& M at the equator and in the mid-latitudes,

AFTER YOU READ

Understand details
Write the letter of the best answer according to the information in the
Chapter.

(1) Weather is an all-encompassing term used to describe all of the many
and varied phenomena that can occur in the atmosphere of a planet,
because

a. it is the only way that the atmosphere behaves with respect to its effects
upon social and economic activities
b. it is normally taken to mean the activity of these phenomena over long

periods of time, usually several decades in length



