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NPEAMCAOBUE

lMpakTinyeckoe Bnagelne aHIVIHACKHM  A3BIKOM TPH 3a04HOIi
(opme ‘obyyenns osnauyser ymelue CaMOCTOATENLHO YHTaTh CO°
cJ0BapeM JHTepaTypy Ha aiiraHACKOM:A3blKe .10 CMeuHaNbHOCTH; .
H3BJeKaTbh TMoJle3Hyi Aass paboTbl Hmpopmaumo a  TaKke
yMeTb MepeBOAHTb YHTZEMOE 113 PYCCKHIi A3BIK.

Flpeanaraemble - 3aiaHHA HMEIOT 1e/bl0 BHIPABOTKY y CTYy-
el TOB HABBLIKOB YTEHHA H LCPEBOAA 11aYUHO-TeXHHYECKON aHTe- .
paTypsl 1fa alrJHACKOM #A3blKe, & TaK:Ke Pa3BuTHE ymelHii no-
HIMAaTb collep:alise NMPOYHTAIHOYO.

3aecb He AaeTcsl CHCTEMHOrQ NMOBTOPeHHs Kypca rpamMaTHKH,
ycoeliHoro Ha 1 u 1l kypcax, a mpeanonaraercsi Jinllb MOBTO-
petive W 3akpennenune 3toro Kypca. C 3Toit neanio B 3aaaHHAX
K Kas/IOMy TeKCTy YKa3alo, Ha KakHe rpaMmaTtHyeckiie fBje-
U 1HeOoGX0ANMO o0paTHTh BHHMAHHE fepel TeM, KIK TPHCTY-
nHTh K paboTe Haa TEKCTOM.

Tekert Ne 1,2, 3,4,5,6,7 (11 k), Nel,2 3, 4,5, (I1I k)
N ylupa’xkneHus K HHM TnpelHa3HayeHbl AR CaMOCTOATE/bLHON
(nomawneit) pabotel, Tekctol Ne 12, 13, 14, 15, 16 (1l «.),
Ne 10, 11, 12, 13 (11l x.) ¢ ynpaxueHndsimu — anst paGoTht B ay-
JHTOPHH B MEPHOA CECCHH HJH MENKCeCCHOHNbIX 3ausTiil noj
PYKOBO/ICTBOM mnpenojaBatens. JlonoaiiHtenbusie TeKctbl 17—
23 (H k.), 14—19 (11 k.) ™moryr 66iTb HcNoOAb30Balbl KakK
B ayJIMTODHH, TaK H AOMa A/ NPOCMOTPOBOFO 4TelHs, Lleab KO-
TOPOro MONsATH ofmee colepXaHHe NMPOYHTAHHOrO H yMeTb mne-
peaatb ero na pycckom ssbike. [lepea Bmino.anennem KoHTpPOJb-
Hoii pa6oTul Ne 1 HeoOxoauMo npopaboTaTh TekcTh Ne 1, 2, 3
(I k) Ne I, 2 (IIl K.) n yKkasaHuble K HHM pa3nensi rpamma-
THKH, Nepejl BbIMOJHEHHEM KOHTPOJIbHOi pa6oTbhl Ne 2 — rexcThl
Ne 4, 5,6, 7 (I g.), Ne 3, 4, 5 (IIl K.) ¢ cooTBercTBYyIOWE
rpammaTiukoil, Bapuaut 2 KouTpoabibix paboT BbNOJHAETCH
TOJbKO No TpeboBaHHIo NpenofaBaTes.

[Mpexje uem nNpHCTYNHTL K YTeHHIO TEKCTd, -pekomenayem
Bam noBtopuTh (a2 eciin 1eoGX0AMMO, TO H BbIYUHTb) YKa3aH-
ublii rpammaTHueckuil matepuas. [1pn pabore nan tekctom cae-
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AyeT BECTH CJOBapb, B KOTOPbIi 3aMHCLIBAIOTCS BCe HE3laKoMbie
c/oBa (C TpaHCKpHNUHEi) B HCXOAHON (opMme, T. €. CYIReCTBH-
TeAbHbIe B CAHICTBEHHOM uHcAe, raaroint B (popme HHPHHH-
THBE H T. A.

3ateM ~ BBHINOJAHAWTCH  JIEKCHKO-TpaMMaTHYeCkHe  3alaHus
B TO{i AOCJAEN0BAaTEALHOCTH, B Kakoi OHH AaHbl, T. K. OHH pac-
nofo)keHbl B MOPAAKe NOCTENeHHOro HapacTaHHs TpyaHocreil,
Buinoaxeilve Bcex 3aaanuii obOeclneunT.3aKpenJense W npounoe
yCBOeHHe KaK JE€KCHYEeCKOro, TaK H rpaMMaTHUECKOro MaTephaJa.

Ipu odopmieHun. KOUTPOAbHbIX- paboT Bul Aoaxkiubl cobuio-
‘AaTh OPaBHJO: ANTAHHCKHA TEKCT NHILUKTE cJeBa, CnpaBa oOT
. HEro nepeBO/l; OCTABAAA. LIRPOKHE NOJS AJS peluen3eHTa.
" HOns noayuehHs 3ayeTta nepel 3K3ameHoM Bni  gosimubl
npeacTaBHTh - PEUEH3HH -Ha BbIMOJHeHlble paboTel, a Take
cnatp Ttekctol Ne 1—7, 14—16, (II x.); Ne 1—5, Ne 10—13
(HPxk.). L : C .



I KYPC

Tech l COMPOSITION OF THE ATMOSPHERE

San,aﬂne 1 Hphome H ycmo nepeseHTe TEKCT, npemsapu
TeJbHO MOBTOPHB CTEMEHH CPABHEHHMsi JipUJarareslbHbIX M Hape-
yuit. O6paTHTe BHIMAHHE HE 3HaUYeHHe any, no, since. «

. Dry air is composed of  about 78% nitrogen . (N2), 219%
oxygen {Os), and-1% argon (A) by volume. The average mo-
lecular weight of these gases is 29.0. in addition, dry air con-
tains such trace elements as CO,, Os,- and many other gases
and particles in. varying amounts. Of these, CO, has the grea-
_test concentration, about 330 parts per million (ppm), and
increasing. By the year 2000, it is expected to reach - -380—
400 ppm. Most. of the other gases are classmed as pollntants
and occur in varying amounts,

In addition, the atmosphere contalns water m-:gaseoup,
- liquid. and solid form. Water vapor is most plentiful, varying
‘from about.4% by mass in hot, humid air-to more than a hund-
red times less in very cold air. Small water particles. (much
less than 10-3m in diameter) exist as clouds aloft or as fog
on the ground; larger solid- and llqmd partlcles fall out in
various forms of precipitation.

. The major gases in-dry air are 1ad1at1vely qmte mactl\e
However, oxygen:does have considerable absorption in the.red
and some in the orange. Even so, the total fraction of. sunlight
absorbed is relatively:. small, and constant. However, .at high
altitudes, Og- absorbs. short .ultraviolet  waves. strongly; - thus
preventing them from reaching lower -levels.and, -at ‘the.saine
time,;cau‘sing‘heat‘ing of the atmosphere above 100 km' height.
Nitrogen is even less optically active, but-also contributes to
absorption in :the very high atmosphere. Argon is quite inert.

.Of the other gases, the most important - for ~heating ~and

cooling of the dtmosphere- are water vapor, carbon dioxide,

and ozone, in that: order. There is:very litile ozone near the
ground, the- concentration reaching 1 part in 10 million only
in ‘polluted areas: But above 10 kilometers, its concentration
rises to -a. maximum (per unit volume) at :-about 25 km. and
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then decreases again. Even in the high atmosphere, the mixing
ratio of ozone just surpasses 10 ppm; and the total ozone,
if it were brought to sea-level at a temperature of 0°C would
form a layer only 4x 10-2 m thick.

»But, in spite of its small concentration, ozone is important
to the earth’s climate and to -human welfare. This is true pri-
marily because it absorbs radiation strongly between 200 and
320 nanometers wavelength.- Below: 290 nm, -the absorption is
essentially total, so that radiation below this wavelength does
-not reach the ground, but is used to heat the atmosphere above
10 km, with maximum effect near 50 km. Between 290 nm and
320 nm, the absorption is.partial. This means that some!radia-
tion in this wavelength region-reaches. the surface. The exact
amount depends on the amount of ozone, which varies prima-
rily with tatitude and: season. Human skin happens  to. be
particularly sensitive-in the same- wavelength region, so that
the condition of -human skm depends on the total ozone in
the atmosphere.

‘Ozone also absorbs (but :rather weakly) v131ble radxatlon
and has an absorption band'in the infrared, which is impor-
tant mainly in rather specnallzed problems mvolvmg the high
atmosphere.

Water vapor-is concentrated at low levels. It has several
strong absorption bands in the infrared. The bands-at wave-
lengths below 4 microns are important because they prevent
more -than 10% of the sun’s radiation from penetrating to the
‘ground. The absorption bands above 4 microns prevent a very
large proportion of infrared radiation emitted by the ground
from going out into.space. Instead these wavelengths are ab-
‘sorbed by the water vapor, and less radiation goes out into
space from the colder water vapor aloft. Finally clouds absorb
and reflect sunlight.: With all the absorption ‘and scattering
combined, roughly only-50% of the radlatlon fallmg on the
top of the atmosphere reaches the ground.-

© When no clouds are present, most radlatlon leaches the
surface. But only a small portion of the radiation emitted ‘by
the ground can penetrate through the atmosphere, due to the
comuined. absorption by clouds, water vapor, carbon dioxide,
and ozone; instead, these substances re-emit the radiation back
toward the surface, Thus, the air'near the ground is kept war-
mer “thanit ~would - be without the presence of-the absorbing
gases. This effect is often called the «greenhouse effect». This
‘term-is a misnomer because the.air in a greenhouse is kept
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_warm mostly by the limitation on the convectlon rather thari
by the‘infrared absorption by the gases. - _

.Since CO; contributes to. the «greenhouse effect» any in-
crease in the concentration of this gas will tend to warm' the
lower (and cool -the upper) atmosphere. The concentration of
COqy is known  to increase due‘te burning of fossil' fuel. The
consequent temperature riseis, at present, believed to be the
“most important effect of human activity on climate change.
. The average surface warming by the year 2000 is’ estimated
to.be 0,6 C with the warming at the poles several times as-
large. Other gases produced by man’s activity: also. absorb'
strongly ‘in the infrared and can contribute to the greenhouse
effect, e.g., NO; and fluorocarbons (also known as Freons :
their trade name) A

-3apanue: 2. Haiiaure B Tekcre npen.nox(eﬂuﬂ KOTOpb!e AB-
JASIOTCS OTBETaMH Ha CJeAyioliHe: BONPOCHI. ' .
. 1. What gases are the most 1mportant for -heating -and
coolmg of the atmosphere? .

2. At what elevation does the <oncentrat10n of .ozone rise
to a maximum? _ :

3. Does ozone absorb radiation? .

4. What is the «greenhouse. effect»? oo

3apnanne 3. IlepeBeante npeanoxeHHd Ha pyccxun A3BIK,
oépamaﬂ BHUMAaHHE Ha [lepPeBOj some any, no.

1. Some of the most important types of urculatlon are
) 1and -sea breezes and mountain-valley winds.

2. How hot the atmosphere hecéomes over any region de-
pends on a number of factors.

3. No part of the earth is more neces:.ar\ {o hfe than our
atmosphere -
4. Without an atmosphere there will be no clouds no rains,

no running water, and no wind.
5. No standard instruments. exist, but two instruments ha\e .
been developed for measuring some features of hail.

TEKCT 2. HORIZONTAL WINDS

3apanue 1. ITpournte n ycmo nepeBefNTe TEKCT, MpPENBa-
PHTENBHO TOBTOPHB NPABHJIA MEPeBOAA CTPAJaTeNBHOrO 3aJjora.
Horizontal winds are two-dimensional vectors, which are
usually . specified in- terms of .their direction and - magnitude
(although Cartesian components are also often used, ‘particu-
larly in theoretical work). Wind direction is theé direction from
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which the wind comies. At ground stations, it is determined
from vanes. If given in degrees, it is counted clockwise-from
North. For public consumption,: it is usually glven only. in
terms of the cardinal directions.

The wind speed near the surface is: usually found from
mechanical - «anemometers»; either of the windmill or rotor
type. In.practical work, knots (nautical miles per hour) are-
commonly used. For theory and upper-air measurements, m/sec
are preferred (1 knot=0,51 m/sec). For recording high-frequ-
ency wind fluctuations, sonic: and hot-wire or- drag anemome
ters are required. ;

Winds. - aloft. are: found by followmg balloons, metdlhzed»
parachutes, or other tracers, usually by radio or by radar.
«Stationary» satellites give cloud pictures which are used to infer
cloud drift. These can-often be-interpreted in terms of *wind.
One difficulty is the establishment of the height to which these
winds apply: Infrared temperatures in the <<atmospher1c win-
dow» (near 10 micrometers, where the atmesphere is nearly
tranSparent)"give the temperatures of the cloud tops, which
are crude indicators of cloud height. The other difficulty is
that not all clouds move with-the wind. However, 'some: com-
parisons with measured winds have made pessible the identi-
fication of those clouds which travel with local winds.

As was the case with temperdtures, the representativeness
~of winds is a more serious problem than their accuracy is.
According to convention, all winds near the surface should be
measured -7 m off the surface in-a wellexposed area. In prac-
tice, this condition is not satisfied; further, the ‘actual wind
speed at a given height -varies with terrain = condition and
other varlables -

Also, theoretically, the best winds for .weather map analy-
sis are one-hour average winds. In practice, winds tend to be
averages over one or two minutes. Averages over such periods
tend to be affected by small-scale atmospheric’ flow patterns.
As a result, the wind field on weather maps contains many
irregularities (noise) which mustbe smoothed out in the ana-
lysis of large-scale weather patterns.

3apaHue 2, I‘Iepese;m’re HpelUIO)KEHHH obpamas BHHMaHHe
Ha COIOSbI

. Energy can neither he created nor destroyed

2 Upen = striking the earth - the energy from the sun is
cither -absorbed.or reflected, or both. . : .
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3. The greatest part of the matter on the earth s fluid,
either liquid or gas. :
- Bapauue 3. IlepeBefiTe npenioNKeHis, 06paluaﬂ BHIIMaHNe
na MOJ.IaJIbele TAaroJibl. : '
Energy may reach 30 m/s (65 mph) and more in gusts
in Afrlca
2. The wind shear must be strong to overcome the effect of
the stratification.
3. Parts of the 1r0plcal zone can he very suitable for human
occupation.
- 4. A charge separatlon must take- place ms;de the thun
derstorm cloud.

5. Cloud thlckheqs may be 3 km or more, probabl) gl\'mg

some showers

TEKCT 3. COVERAGE OF METEOROLOG/CAL
OBSERVATIONS

BaAaHHe l [lpouTiTe H.YCTHO - l1€PeBEAHTE TEKCT, oépamaﬂ
BHHMaHUE Ha BPEMs H 3a]0T CKasyeMmblX.

Atmospheric variables - near the surface are meabured fre-
quently over most of the inhabited parts of the world. At air-
ways stations, such variables as temperature, dew point, wind,
“clondiness,  visibilily, pressure-anfd cloud height. are {ypically
measured-and -disseminated every hour. Morc complete spa-
tial information is given- every 6 or, {2 hours. Traveling ships

report weather along their routes, and a few slationary weat--

her ships determine-atmospheric variables at. oceanic localions
not usually reached by commercial vessels still, even surface
observations over oceans are insufficient to defme weather
patterns unambiguously.

The situation with coverage aloft is.even more unsatisfac-
tory. Winds, pressure, temperature and humidity -are derived
from rawinsondes, which are released at Greenwich’ mean
noon (and also 12 hours later, at some places), at many land
stations and a few ships. Observations typically extend to
30 km height, that is, throughout 99% of the atmosphere. Mo-
reover, the density of rawinsonde stations.is low in the poorer
areas of the world, and very low over the. oceans. At higher
altitudes, rocket- sensors are deployed three txmes weeklv at
a few sites.:

In pr1nc1ple this’ SItuatlon can be 1mproved by sate]hte
measurements.: Satellites primarily loeate clouds; this helps

9




in determining circulation centers; in particular centers of hur-
ricanes. Also, in principle, the temperatures inferred from CO;
radiation -should be helpful in temperature analysis -aloft,
especially over the oceans. Unfortunately, temperatures so
derived depend on .a «first guess» of the temperature field. In
regions where conventional temperature coverage is least sa-
tisfactory, the first guess will be poor (based mostly on a fo-
recast), and therefore also the temperatures finally computed.
Another drawback of satellite observations is that they cannot
he made simultaneously («svnoplically») all over the world.
But 1his difficulty can be largely overcome hv modern analy-
sis techniques. Finally, clouds present difficullies for the tem-
perature determinations below. them, which will be largely
overconie by use of microwaves, emitted by oxygen.

For the end of the seventies, several special meteorological
periods were set aside bv the world’s weather services (World
Weather Watch), in which the usual ohservational coverage
was amplified by additional soundings, additional satellites,
and a network of weather buoys in. cloudy and poorly ohser-
ved regions «f the world. Based on these measurements spe-
cial forecasting experiments were scheduled.

In the late: sixties and early .seventies, a set of reglonal
experiments : with: dense observations has .heen carried out;
particularly in the tropics, where both theory and observations -
had been seriousty:deflicient. Results from. these. experiments
should ‘be very:-helpful to the general problems of global meteo-
rological analysis and forecasting. .

SaAaHne 2. “Haiiaure B Tekcre NPEAIOKEHHS, . KOTOphie. AB-
ASIOTCS OTBETOM Ha CJIeLYIOLLHEe BOTPOCH:

1. Is-the situation with coverage near the surface and aloft
unsatisfactory? Why? : :

2. Can it be improved? <

3. What ‘are the drawbacks of satellite obse1 vations?

4, How ‘was: the usual obser\:atnonal coverage amplified?

TEKCT 4. fORMS OF PRECIPITATION

3anam|e 1 ﬂnmopme €noco6!- nepeBona npogrux dopm na
-ing. ¥YcTHO nepeBeuTe TEKCT." :
The . meteorologist ‘makesan: emphatlc distinetion bet\\een
rain and rain showers. Cumulus clouds produce showers; they
last ‘only a'short fime, usually minutes, but the rainfall rate
is lieavy. A large fraction of {his rain runy off into rivers be-
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cause soil cannot accept water at high precxpntatlon rates
which often exceed 2,5.cm (1.in) per “hour.

Steady rain is derived mainly from altostratus clouds asso-
c¢iated with middle-latitude cyclones. If the mixed-phase pro-
cess initiates the rain, the ice crystals melt before they reach
the ground. Rain usually persists for sevela] hours, someti-
mes for a day. The precipitation rate is low or moderate, per-
haps 2 mm (0,08 in) per hour, assuring maximum, Opportunltv
for the water to sink into the soil.

In winter, when temperatures are below freezing in “the
whole atmosphere, the ice crystals falling from the altostratus
do not melt. They reach the ground as snow, the winter coun-
terpart of rain. The flakes form by coagulation of many ice
crystals. Snow showers also occur, mainly behind cold fronts.

Dangerous weather develops when raindrops or melted
snowflakes fall through a layer with temperatures below free-
zing. The drops then refreeze to form solid globes of ice, usu-
ally transparent, called ice pellets, sleet, or grains of ice. Of-
ten they are not frozen solid when they reach the ground.
Interspersed, moreover, are drops that have barely started to
freeze or consist entirely of water. This mixture is freezing
rain, a disastrous form of precipitation.

When it strikes cold ground, it freezes to form a solid
sheet of ice called glaze. Winter ice storms can- break trans-
mission. lines and heavily damage forests and orchards by
stripping trees of their branches under the weight of the ice.
IFurther, all transportation may be interrupted.

Snow pellets, also known as soft- hail or graupel, fall in
showers from cumuli. Such showers develop regularly in the
high mountains during the summer hecause temperatires are
cold enough for the pellets to reach the ground before melting.
Often they precede and accompany mountain thunderstorms.
The pellets are circular or conical and consist of whitish ice
particles formed when supercooled waterdrops coalesce with
falling ice crystals.

Ice needles are long thin crystals forming on very cold

winter days. through sublimation, direct transition from vapor
{o. ice. As they float in the air, they provide a magnmcent
spectacle when the sun is shmlng on them.

Drizzle is a type of rain consisting of many very small
particles with radii of less than 500 micrometers, it yields
only traces or minute amounts of water. Drizzle forms  in
very low clouds with a high water content but not subject to
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much, if any, hftmg Relatlve humldlty in the shallow layer
helow the cloud base near 100 percent prevents the small
drops from evaporatmg on their short journey irom cloud base
to ground. Snow grains are the frozen counterpart of drizzle.
~3apaunne 2. Hafinlte B Texcre NPEANOMCeHNA, leTOpble AB-
anTcn OTBETOM Ha CJEAYIOLIHC BONPOCH.
What is the diiference between rain and rain shower'r’

2 Do snow showers occur?

3. Why is «freezing rain» cal]od a dl..(,..trous form of pre-
cipitation? .

4. What is «sublimation»? o

5. In what clouds does «drizzles form? -

TEKCT 5. RADIATION FOG

?a}lauue l Hpoqrme n yLTHO nepeneano TOKCT, oﬁpamaﬂ
BHUMaH¥e Ha -ifg GopMpL T14r040B.

This type of fog is dépendent on long nighls and clear
skies for maximum cooling of the ground and adjacent air
at night. It requires high relative humidity near sunset, so
that only a small amonnt of cooling will lower the tempera-
lure to the dew point. Further, winds must be light, bul there
should not be complete calm. In still air, radiation log is
patchy. and often only waist- -deep. A light wind of 2 to 3 mph
is favorable; the small amount of stirring it brings mixes the
air particles cooled 'in contact with the ground a little, thus
ensuring .a solid fog layer up to 10 to 30 m (30 fo 100 ft)
fthl\

Because cold- air drains downhill, radiation fog is thickest
in valley bottoms, with the surrounding hillsides rising above
it. When one sees low foggy and high clear stretches alterna-
ting in rolling country near sunrise on a quiel morning, ra-
diation fog and cold-air drainage are the causes. As soon as
the sun has warmed the ground sufficientlv, 1 to 3 h after
sunrise, radiation fog normaly dlsappears The rise of satu-
ration vapor pressure in the air with rising temperature, and
turbulent stirring, which brings drier air down to the ground,
hoth contribute as well "as intrusion of warmer air from the
edges which makes the fog blanket shrink with time.

Autumn and winter generally are the most favorable sea-
sons. for: radiation fog, In autumn, air moisture is still high,
and in winter, the nights arc longest. The center of a high-
pressure area is a favorahle spat fof radiation feg, since winds
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are light and skles usual!y clear. When a high- pressure ceri-
..ter stagnates-during winter, the same air will be cooled by -
radiation for several successive nights.
~Radiation fog occurs even in the tropics, though not very
often as a rule. Some tropical inland valleys exposed to .cold
air draining downslope are subject to recurrent fog that may
not clear -away until midday. Coastal areas, and -especially
swampy estuaries; sometimes become fog- covered; there. the
relative -humidity is particularly high-at nightfall, -and the
nighttime cooling may ‘be just enough to start condensation.

Ice fog is formed directly by sublimation of water vapor
(direct change of water vapor into.ice). It occurs occasionally
at airports in the Rocky Mountains durmcr wmter and. very
frequently near.the Artic Circle.

3anavue 2. Hafizure B Tekcre npelmomemm KOTOpre AB-
JISTIOTCH OTBETOM Ha culefyIOllHe BONPOCHL.

1. Which seasons are the most favourable for radiation
fog?

2. Does it occur in the tropics?

3. Why do the coastal areas and swampy estuarres hecome
fog-covered?

-3ananue 3. [lepeBenute npeaaoIKeHHs, oﬁpamaa BHHMﬁHH'ev
Ha BpeMﬂ H 34J10T CKa3yeMoro.

Elevation differences are always introducing- temperature

ehanges

2. Closed isotherins separate the city from the general tein-
“perature’ field, and this condition "has become known as the.
«urban heat island». .

3. The differences between the urban and tl;e rural area
depend on the synoptic conditions. ‘

4. Radiation is the physical- process by which energy is
emitted from a source in the form of electromagnetic waves.

5. The electromagnetic waves travel along straight paths
until they hit objects from which they are partly reflected . and
partly absorbed.

TEKCT 6. CUMULONIMBUS

‘3apanue 1. Ilpournte u ycTHO nepeBeauTe Texer, obpalnas
BHUMAaHHe Ha pasanuHble QyHwuuu raarona io have, I’Iosropme,
npaBusia InepeBoAa KOHCTPYKUHH «there is». O6parure BHHMa-
HHe Ha -ing ¢opmbl riarojos u Qynkuuu npuuactas Il
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The thunderstorm cloud isthe cumulonimbus which often
extends to the tropopause. Cumulonimbi have a duration of
at least 1 h, compared to 10 to 15 min for the smaler cumuli.
Some thunderstorm cloud conglomerations with diameters of
50 km (30 miles) and more have been tracked for a number
of hours, «Conglomeration» is appropriate: a cloud mass so
large contains several updraft areas which, after some minu-
tes, are replaced by others, all within the same massive. en-
velope. Shifting of active centers can be observed clearly  at
night from -an airplane. There is hardly a finer weather sight
than that provided -by traveling in quiet'air under a starry
sky. beside a ‘boiling thunderstorm rmass .and. watching the
lightning .illuminate .first one set of turrets and then another
in different parts of the huge, dark cloud. Some sections of
this cloud suddenly come to life: they contain fiew and active
updrafts of air. In other parts the lightning display dies out,
indicating that the air motion has turned downward. Cells
with updrafts and downdrafts often closely adjoin orne another.

As the nighttime spectacle suggests, the cells in a thun-
derstorm which may be several miles in extent, go through
a life cycle. The downdrafts, often violent, carry the conden-
sation product-to the ground. After some minutes, a downdraft
may encompass a whole cell, which then -dies. A large thun-
derstorm can be expected to have cells in various stages of
the life cycle. '

To picture how the downdrait begins, consider a mass of
water (or water and ice mixed) carried upward in an updraft
and then falling out into nearby air whose temperature is
typical of the thunderstorm’s environment. The water evapo-
rates into this unsaturated air, which cools, acqmres down
ward- buoyancy and starts to sink. :

In'a typical summer situation, the downdraft air will arrive
at the surface with relatively cold temperatures of about 22°C
(72° F). The drag of the falling rain also accelerates the down
draft.

3apanue 2. [lepesenure npeUIoNKeEHUs, ofpaliasi BHHMaHe
fia BpeMsI H 3aJI0r CKa3yeMoro, ‘

1. The troposphere is well-mixed, often moist, and contains
all the-clouds and precipitation of the atmosphere _

2. The tendency for cumuli to ahgn in qtreets or rows, has -
been observed for many years: ,
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3. For large-scale processes the pressure can be regarded
vils al measure of the weight of the atmosphere above a given
eve

4. The temperature distribution is- used to. elassﬁv the va-
rious layers of the atmosphere. :

5. The circumstances :that produce the charge separatnon
have not been fully understood.

6. Circulation systems are produced by changes of eleva-
tion, differences between land and water, differences.-in ther-
mal properties of the ground. - N

TEKCT 7. THUNDERSTORMS -

3apaunue 1. [lpouTnrte W yCTHO nepeseauTe. TEKCT, npeaBa-
pHTE/NbHO MOBTOPHB NpaBHNA MEpPeBOAA OCHOBHLIX FpaMMartiie-
YeCKHX KOHCTpyKUuil (HesnuHble (opMbl raaroja, cocsararenb-
Hoe HaKnonemre)

Lightning and Thunder. We do not know exactly what cau-
ses lightning. It is thought to be part of a mechanism which
conducts an electric current from earth to ionosphere. Nor-
mally, i. e, during fair weather, the atmosphere conducts
a current from the positively charged ionosphere to-the gro-
und, which carries a negative charge. This leakage would wipe
out. the earth’s charge in about ten:minutes uniess a return or
supply . current from earth to ionosphere constantly restored
the prevailing charge distribution. Observations of .the electric
field strength belween the earth and the ionosphere, made at
widely. separated places, have shown that the field strength
varies daily in its intensity, reaching a peak simultaneously
nver the whole earth. This peak, referred .to Greenwich mean
time (GMT), which is the local time at longitude 0° occurs
during the afternoon. and early evening. This is. precisely-the
time that thunderstorm activity is greatest over the earth as
a whole, because of afternoon maxima over equatorial Africa
and South America. Because the earth and the ionosphere. are
both conductors, the peak occurs all over the earth sumulta-
neously, irrespective of local time in other areas. The correla-
tion suggests:that thunderstorms may furnish the mechanism
for the return current. If so, the field strength would be lar-
gest when thunderstorm.activity is greatest.

A lightning stroke heats the air along rts path to as much
110,000°:C- (18,000° F)..- Tremendous .expansion of the air
column follows, sending a vibrating pressure wave outward
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This :wave, moving at"almost 3000 m/s (1000 ft/s), i. e, at
the speed. of sound makes. the noise known ‘as thunder We
can compute how far away the lightning is by counting the
number of seconds betweenthe time when the lightning flash
is seen and the time when the thunder is heard, at least up to
10's, which indicates a distance of 3 kim (2 mlles) At greater
dxstances the sound may become refracted, so that it is diffi-
cult to -associate thunderclaps w;th the  correct lightning
strokes. o

3apanune 2. Haiinute B TeKkcTe  npeAnoOXKeHHS, KOTOpLIE SIB-
JAIOTCS OTBETAMH Ha CJeAYIOUIHe BONPOCH:

1. When does the peak ‘of the electric field strength occur?

2. What is thunder?

3. How can wevcomp‘ute how far the lightning is?

"KOHTPOJIbHAY PABOTA No
' Bapuanm I

TEKCT 8. FOG

32111anue TlepeBenuTe TEKCT NHCbMEHHO.

A cloud with its base at the ground or very close to it is
called FOG: Fog interferes with: all modes of transportation.
Persistent ‘thick winter fog, reducing traffic to a crawl for
many hours is notorious 'in the interior valleys of California.
Some super-highways in the Eastern United States and else-
where have been built without concern for fog dangers. Almost
“every winfer ‘the- headlmes report chain-reaction accidents in-

volving twenty cars or more - in- fog on "rowded hlgh speed
J[‘tt,[‘le.;

“In spite of many control devrces low clouds and fog re-
main a primary obstaele for air traific: even when traffic is
not shut down entirely, it'is greatly slowed-down because lan-
dings must be carried out with great care. Fog may be light,
restnccmg visibility to perhaps one or two miles; or it may
be ‘thick to very thick, with visibility only a few hundred feet
or less. The infamous London pea-soup fog was the prime
example of thick yellow fog that could shut down one of the
world’s largest cities. This fog no longer exists." Produced in
nart by a hecavy cotribution from city “pollution sources, it
dlsanpeared when London successfully introduced strmgent
pollution-control measiires. ,
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Most fog formation involves. actual withdrawal of heat .
from the air, mainly through radiation coohng and movemment
of air over colder ground. The temperature is cooled to.the
dew point along the ground when saturation is reached. In
contrast, we have seen that stratus and cumulus clouds form
when air is lifted to the condensation level.

Bapuanm 2
TEKCT 9. AVERAGE VERTICAL STRUCTURE

3apanue. [lepesepute TEKCT NHCBMEHHO.

The layer between 10 and 50 km (on-the average) is. cal
led the stratosphere, and the surface separating troposphere
and stratosphere is the tropopause. More precisely, the height
of the tropopause varies from- about-9 km at the poles.to 16 km
al the equator. In the lower stratosphere, the temperature is
essentially constant with height, except near the equator,
where it immediately increases upward. Higher up, the tempe-
rature generally .increases with height. The  stratosphere is
hydrostatically stable, and therefore poorly mixed, and the
variables in it tend to be stratified. Also, the stratosnhere con-
tains -about 97 9% of the ozone in the atmosphere .

The stratopause, at about 50 km height, separates the
stratosphere from the mesosphere, a region where the tempe-
rature again falls with height. Here, the lapse rate is posi-
tive. This is a region of strong winds, steady from the east
in the summer and variable from the west in winter. Also, in
this region, ionization is strong enough to reflect very long
radiowaves sent up from the surface.

At the top of the mesosphere lies the mesopause, the coldest
layer of the atmosphere. Here, also, clouds . (called noctilu-
cent clouds) are sometimes seen in arctic or antarctic sum-
mers. The reason is that the temperature is so low that even
the small amount of water vapor there will sometimes freeze.

In the thermosphere, above the mesopause, the temperature
again increases upward, eventually reaching 1,000° and more
above 100 km. In the older references, this region is also cal-
led the ionosphere because ionization .increases to a peak at

“about 250 km. This region has long been explored by radio-
waves. It is controlled by solar activity. When the sun is ac-
tive, auroras are produced here, as well as disturbances in
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the electric characteristics “of the ‘thermosphere, Whléh ‘are
responsible for magnetic storms and difficulties w:th broad-
casting.

KOHTPOJ-]bHATH .:‘PABOIA N2
‘ Bapuaum I-

-+ TEKCT 10. VERTICAL VELOCITY

3ananue. ITepenennrte TEKCT MHCHMEHHO.

Vertical and horizontal  velocity = are treated separately
because they have. completely. different properties.” Large-
scale vertical wvelocities ' (corresponding to weather systems
and representing averages over :times periods of the order of
an hour and/or distances of.lhe order of hundreds of kilome--
ters). are of the order of 1 ecm/sec. Local vertical velocities
are typically of the order:of I' m/sec but may reach values
more- than. ten: times as large in strong convection, especially
in thunderstorms. Only these small-scale vertical motions can
be measured directly, e; g., by bidirectional vanes or by the
difference of the speed of sound directed ‘upward and down-:
ward.

The *ntensxty of small-scale vertical \elocmes varies gre-
atlx in space and time. Above the atmospheric boundary layer,
large magnitudes occur only in convective cells and in regions
of strong vertical variation of the horizontal wind vector.
Near the ground, large small-scale vertical motions are com-
mon almost everywhere because the wind there varies rapidly
with helght and heating of the ground provides' additional
energy in the daytime.

- Large-scale vertical motion ‘is too small to be measured
directly. But its effect on the structure of icmperature, mois-
ture and winds is quite significant. Hence, vertital motion
can be estimated from measurements of other variables.

Upward vertical motion, both small-scale and large-scale,
is responsible for most ‘of the cooling and consequent conden-
sation of air, including the formation of precipitation. Small-
scale large vertical .motion is responsible for showers and
thunderstorms; largescale vertical motion for extended preci-

__pitation areas.
8.



Bapuanm 2
TEKCT 11. CYCLONS AND ANTICYCLONES

3apanne. [lepeBenute TEKCT NHCHMEHHO.

Weather-map scale (also called synopticscale) systems in.°

middle and high latitudes are primarily cyclones, which -are

circulations around. low: pressure centers (lows) -or.anticyclo-;

nes, circulating. around :high-pressure centers (highs). The
diameters of cyclones are of the order of 1,000 km; those of
anticyclones, somewhat larger. Both types of - system tend to
travel from west to east, being «steered» by. the global circu-

lation. Winds in cyclones circulate clockwise in the Southern

Hemisphere, counter-clockwise in the Northern. Anticyclones
have the opposite circulations. The axes of both cyclones and

anticyclones slope westward with height. In the tropics, at--

mospheric disturbances generally move from east to west.

Cyclones are generally associated - with surface conver-
gence; precipitation and strong winds; anticyclones  have the
opposite characteristics. Cyclones come in two varieties: extra-
tropical and tropical. The latter are also called hurricanes,
typhoons or just cyclones, depending on the region in which
they occur. Extratropical cyclones form in frontal zones and
take their energy from the temperdture gradient in the .fron-
tal region; they form in middle latitudes and are most intense
in late fall, winter, and early spring. Tropical cyclones inten:
sify over oceans and take their energy from the latent heat
released when water vapor condenses. They form between la-
titudes 5° and 30° either north .or south, move westward. and
poleward at first, and recurve. further toward the “pole and
generally eastward at higher latitudes. The hurricane season
is in late summer and early fall. In contrast to extratropical
cyclones, tropical cyclones tend to have nearly -vertical axes.

They are also characterized by calm «eyes». Excellent mathe-

matical models of tropical cyclone structure are in existence.

~Except for tropical cyclones, weather-map scale systems
are not as important in the tropics as in higher latitudes; in-
stead, waves on the global easterly circulation there are asso-
ciated with precipitation. Also, sma]ler scale dlsturbances are
relatlvely more frequent.
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TEKCT 12. ADVECTION FOG

3ananne 1. TlpouTnTe W YCTHO nepeseiliTe TeKCT, NpeiBapu-
TCJNBHO MOBTOPHB 3HaveHke CyddHKca -5 1 siBJIEHHE KOHBEPCHH.

When warmer air hlows, or is advected, over a colder sur-
face, fog develops under conditions very different from those
causing radiation fog. The air gives off heat to the ground
and this cools the air temperature to the dew point.

The temperature of the earth’'s surface in the Northern
Hemisphere mnormally ‘decreases northward: thus, advection
fog forms mainly when air currerits blow from the south, es-
pecially when they carry high moisture. In winter, tropical
air movmg northward over the Central and Eastern United
States is likely to encounter ground with a temperature near
freezmg, often covered by snow. Turbulence at wind speeds
of 15 to 20 mph distributes the cooling through a layer some
300 to 600 m thick (1000 to 2000 ft). This shallow layer will
be mixed; the temperature lapse rate will be adiabatic and
the moisture constant through the layer. At the top ‘a temnpe-
rature inversion forms .and gradually strengthens, Relative
humidity first reaches 100 percent near the top cf the mixed
layer, where a stratus deck forms. Underneath, the air beco-
mes very hazy: water vapor begins to condense on sea salt
and combustion particles at relative humidites of 90 percent
and less. _

When the tropical air continues no;thward the 1mxed layer
hecomes saturated. at lower and lower levels and the base of -
the stratus approaches the surface. The fog layer is very thick
and persists-day and night, unlike radiation fog. Warm rain
falling into the fog layer often contributes to fog density.

In summer, advection fog is rare when tropical air is flo-
wing northward over the United States, besause the sun heats
the northern tier of states. Over the Atlantic and Pacific
Oceans, ‘however, tropical air advances northward to: latitude
50° and beyond, where- temperatures remain relatively low
through the summer, and leads to extensive and persistent
fog. Around Newfoundland, fog occurs through as much as
one-third of the summer. Watertemperatures decrease northe-
astward along. the American coast; winds from the south or
west. predominate, bringing air with a dew point of 15 to
20°C (60 to 70° F) .and higher over water with- temperatures
of 10°C (50°F) or less. . _ ,
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 Dense fog often -extends "across the congested shipping
lanes between Europe.and North America. Even modern ship-
board radar could not prevent the ramming of the liner And-
rea Doria on 25 July 1956. She went to the bottom with a loss

of fifty-one lives. Fog remains a constant matter of concern

for -shipping and-all other transport services.

3apanue 2. OnpenesuTe OT KaKHX [J1aroJioB oﬁpasosa}{u cie-
AyIolllHe UMena cyulecTBuTe/bHEe. [lepeBeaure ux.

distribution, mixture, development difference.’

3apanue 3. Haiinure B TeKCTe aHTIIMICKHE 5KBHBAJEHTH ans
CleAYIOUIHX CJIOBOCOYETaHHIl:

TOYKAa pOChI, 'OTHOCHTE/IbHARA BJIAXHOCTD, TemnepaTy‘pHuu
rpajMeHt, TeMIepaTypHas HHBepCHs.

3ananue 4. Ilepesennte npe;momemm qubmaﬂ BrmOBpe
MEeHHYIO cpopmy CKa3yeMoro.

1. Au observer collects snow samples once a day.

2. The field of urban climatology has grown rapidly
in recent years,

3. The winds blowmg back towards the equator a re mo -
ving, from a region of slower eastward movement into. the
region of fastest movement.

4. Temperatures do not vary gradually from the tro
pics towards the poles.

5. Upon striking the ground, the water froze.

6. Positive currenl will flow from .the upper eloud por-
tion to the ionosphere:

7. The vast majority of thundelstorms over the troplcs
produce no rain.

‘3apanue 5. [lepesemnte" npezmoxcemm NpHHHMAA BO BHH-
MaHHe MHOrOo(QyHKIHOHANBHOCTE Taaroaa to be.

-1, Many moisture variables are in meteorological use:

2. The lunar day is"24 hours 'and 50 ‘minutes in duration.

3. The earth is rotatmg at’ great speed (1600 l\m/hr) rela
tive to the moon.

4. The meteoro]oglcal statrons are spaced uniformly.

5. The next step was to introduce an aIlowance for the
dlfference in temperature at different levels.

3aganne 6. Onpexenute, K KaKoh 4acTH peu nDHH&}lJIe}KaT
BhijieNeHHble cnoBa. IlepeBennTe npensioxeHus.

- 1. A slight rise in the grass -surface temperature can
be noted at 2020 hr. - .
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2. As the temperature-of the air in the bulb rises, the
air expands and the liquid in the stem falls, whereas 1t rises
as the temperature falls. .=

3. Most of the troposphere s fllled wrth west wmds
which increase with: helght

4, This increase is consrstent with: the «thermal»
wind equatiorn, since, temperatures decrease poleward from
the equator. . : .

5. The pressure dec reas es wrth herght

. 6. The decrease with  height dependes primarily on
temperature. =

7. The temperature changes caused by radlatrvely ac-
‘tive ‘pollufants remain a minor factor in the .development of
vertical temperature structure.

" 8. As the temperature of both glass and- mercury c h a n ge,
their volumes change.

9. The barometer drop s rapidly as the storm appro-
aches.

10. The approach of the storm can be determmed by
the drops of the barometer.-

" 11. Weather ‘conditions affect pollutant concentratlons
and there are some effects of pollutants on weather

TEKCT 13. STEAM FOG -

3apanie. IlpoutiTe W YCTHO mepeBexHTe TEKCT, oopamaﬂ
BHIMAaHHe Ha MOJAAJIbHHIE TJ1aroJtbl.

On early summer mornings, long columns: of steam often
rise .over small lakes and river valleys. At that time of year
water -temperature and vapor pressure are at their highest.
Air draining down the slopes toward the water may he 10°C
(18° F) colder. Water e\,aporatmg from the surface may su-
persaturate this air at_ once; then evaporated water reconden-
ses and rises with the air that is heated from below.

In winter when cold  air moxes from a land.mass out over
water’ perhaps 25°C (45° F) warmer than the air, the discon-
tinuity in the surface leads to violent displays. Suddenly fre-
mendous heating -and evaporation set in with large vapor-
pressure differences between the water and the air. The stea-
ming becomes so intense that it consolidates into a «fog» cal-
led-arctic sea smoke. It can be observed when air is
pouring off the Arctic ice-shelves into the open ocean or-off
the East Coast of the United States when cold continental air
moves over the Gulf Stream, but it also occurs along .the
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western shore of Lake Michigan with cold -outbreaks fromi
northwest. During a high wind, thousands of weaving steam
plumes can be watched from- shore, sometimes for days, a pic-
turesque sight. Beyond the lake, much of the newly acquired
moisture often falls out again as snow. The comparatively
mild steaming from warm:highways following an afternoon
rain shower also belongs here. Such steaming can be quite
a nuisance for drivers. If the rain occurs toward sunset, follo-
wed by radiation cooling, actual fog layers may develop and
persist through the night.

3azanue 2. OT creaylOUX r/jaarojos oﬁpasyme cyliecTBy-
TeJIbHEIE TpH nomoum cydpduxcon -tion, -ment no oGpasuy

to observe — observation

to move — movement

to construct — to evaporate — .

to protect — to radiate —

to develop — to achieve —

to improve — to equip — to agree —

3ananne 3. Onpepenure BpeMsl M 3aJI0r CKa3yeMmoro. Iepe-
BEAUTE NpeJIOKEHH.

1. The radiation from the earth’s surface is called ter-
restrial-radiation.

2. Many tests have been performed with *~ wind
shielding.

3. Certain limited features of global clrmate can be-

studied by physical models.

4. Synoptic weather observations are done srmulta-
neously everywhere on earth; in intervals-of 3 hours.

5. The extent of snow cover was seen in satell1te pic-
tures,

6. Microwaves .are’ reflected by ramdrops and ice
crystals

7. 1i burning of fossrl fuels is not l1m1ted the at-
mosphere’s-“carbon dioxide will be do u bled some time
near.the middle of the 21 st century. SR

3ananue 4. [lepeseanre MpeATIOKeHHS, oﬁpamaﬂ BHHMaHIe
Ha xoHctpykiuio the. .., the:

1. The higher the- temperature the more rap1d is the mo-
tion of the molecules.

2. Since the barometer measures the pressure of the at-
mosphere, the greater the eleva‘uon the lower the barometer
readmg

3. The smaller the partrcles the faster they move.
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4. The higher we ascend, the rarer becomes the atmosphere.

3ananue 5. [lepeBenute npenforxenns, obpaimias BHHMAaHHe
Ha MuorocpyHKuuoHaJlbHOCTb raarosa «to have».

The effect-of turbulence-on various waves has’ many

appllcatlons

2.- Specialists have’ explamed the dzsappearance of rains
from Sahel.

3. Rather complex models have to ‘be run in the computer
for a long time to produce results.

TEKCT 14, MEASUREMENT OF PRECIPITATIO_N |

" 3ananue 1. TIpouTHTe M YCTHO nepeBefHTe TeKCT, ofpamas
BHHMAHHE Ha: 3 ,
I) sHaueHHe BHAOBpPEMEHHLIX (pOpM,
2) obopor «there is (are),
3) dyuxunn npuuactas II,
4} ¢$yHKUHH HHGOHHHUTHBAE.

Intensive efforts in advancing radar techology from far
northern .countries like Finland to the deep iropics have led
to improvements in relating radar reflectivity to precipitation,
so- that rain intensity and rain (but not snow) can be ‘measu-
red over large and small areas with this method as-well or
better .than with: conventional equipment. In time, the latter
is likely o disappear from many-countries. Rain computations
from radar have been started over some ocean areas. since
1974. Soundings from :satellites are being explored for their
rainmeasuring. capability. Microwaves, i. e., electromagnetic
waves of the same range of wavelength as radar waves, will
penetrate through clouds unlike the shert solar waves which
are mostly reflected and, to a small extent, absorbed. From
the cloud thickness and the wave energy returned to the satel- .
lite, radar-like .rain- computations -can be made. Further, the
temperature of cloud tops, measured by their radiation. to
" space, can he used for rainfal correlations when the tempera-
ture can roughly be related to height of cloud.

. The conventional equlpment is a. stick gauge when only
one day’s rainfall total is wanted. Most rain - gauges have
a diameter of 20 em (8 in) at the top. From there the water
flows: througlh an opening -which 'is very narrow in order to
prevent evaporation. After the height is measured (in -mili-
meters or inches, with a: stick), the gauge is emptied-for the
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next day. Some remote .stations have large containers for
accumulation over. a week, a month, or even a season.
‘Much more refined and complex is the weighing rain gauge
that records precipitation continuously. fts record permits de-
termination of quantities such as exireme rain. intensity for
1, 5, 10, and 60 min. Besides, the instrument can act as accu-
mulator, 'so that it yields all quantities of -interest in rainfall
analysis. There are many- servicing problems, so that this

instrument can usually be operated only where it is ‘readily

accessible.
Measuring problems arise with all gauges because such

obstacles as buildings and trees channel the wind flow and

with "it the path of raindrops. A rain gauge must be freely
exposed, well removed from buildings and other obstructions.
Even so, during high wind .speeds, droplets may be drlven
horizontally over rain gauges.

Snow is collected in cylinders, in appearance similar to
rain gauges, but usually of greater diameter and without the
constriction at the top. Normally snow depth, measured in
centimeters or inches with a stick, and water equivalent, mea-

sured by.weighing after melting, are the two quantities re-.

corded and publishad.

3apanue 2. Tlo caepyomeii monenn o6pa3yme uenoqkn H3
ABYX CYLIECTBUTENbHLIX H MeEPEBeAHTE HX HA PYCCKU{i S3bIK.

Model: intensity of .rain — rain intensity

: speed of wind — wind speed L

motion of - air; distribution of temperature strength. of
wind; maps of weather crystals of ice; systems of circulation;
patterns of weather; content of heat; climate of town. ‘

3apauune 3. Hepeaeume NPeANoMEnns, YHHTHBAS CTeNeH!)
cpaBHeHHsl IPHJIAraTesIbHLIX 1 Hapeuui.

1. The troposphere is the thinnest layer of the atmosphere
in i{he sense of its height, but the thlckeqt in terms o,f the .den-
sity of air within it.

2. Cooling is the most . common way in Whl(:h water vapor
is saturated and changes to liquid or ice. -

3. The stratosphere is° warmer than the top of the tro-

posphere
4. Most important is, the vertical variation, the vertical wind

shear.

3aganne 4. ﬂepeBenm‘e oﬁpam.aﬂ Bﬂnmamxe Ha nommox

CJIOB B PYCCKOM HPeNJIOKCHHH.
1. There are about 7000 synoptic weather stations on earth.
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© 9. There is the formation -of a pollutant layer in the c1ty

3. There are many physical models of tornadoes.

:3. Today -there is a lot of information about past cllmate

3a}1aﬂue 5. Ilepesejite, obpauas BHnmaune Ha MOIlaJIbeIe
ruaronbl i HX SKBHBaJIECHTHI.

. The fog may last as long as several days. ’ :

2 The pollutant layer can cause heat loss by’ outgomg
radiation.

3. The two types of turbulence ‘may  act se‘parately; or
jointy. 2

4. The notable surface temperature anomalies of the urban
area must show an effect in the vertical dimension.

5. The pollution pmducts can exther promote or mhlblt pre-
cipitation.

6. The whole {hermometer should bhe at the same tempera--
ture. N » ‘

TEKCT 15. SQUALL LINES

3ananite 1. ﬂpozmrre il YCTHO nepeBormTe TEKCT, oépamasx
BHHMAHHE Hd OCO6€HHOC1H nepemmd AHPANRICKON. - MacCHBHoIl -
KOHCTPYKIHH HA PYcCKMil A3BIK,

From time to time, most often in spring and’ early summer,
thundersiorm cells in_the United States form a line which can
be as long as several hundred kilomelers, usually oriented
north-south or northeast-southwest.” The line may persist for
six to eight h; normally it travels toward: the east. There is
a large difference betw een-an isolated thunderstorm on a hot
afternoon "and thunderstorms along  a -squall line. The latter.
tend to be much more severe. A mammatus sky often precedes
a_squall line: a dark overcast, usually of middle clouds, with
downward bulging protuberances, or pouches. Virtually inces-
sant lightning marks the arrival of the squall line. Winds be-
come very strong and may attain hurricane force; with gusts
to as much as 100 mph. Sqnall lines are often referred to as
mesoscale disturbances because their: size ‘is intermediate’ bet-
ween that of individual cloud masses (10 km scale) and cyc
lones (1000 km scale).

Severe squall lines form with gréatest frequency over the
Western Plains in the United States and then travel eastward.
However, they are known in most parls of the world, notably
in Argentina, the southwesfern part of the ‘U.S.S.R., Central.
Europe, and northwestern India. Violent squall lines oceur
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over “western Airica during‘ the Northern Hemisphere rainy
season. There, they travel westward in the prevailing winds
from east. Their speed oflen is very rapid, as much as 30 knots
(35°mph) or twice the normal travel speed of rain systems in
the tropics, yet not much more than half of the most rapid
displacement (50 mph) observed occasnona“v m the Umted
States

-3apanne 2. Onpenemne K KaKnM yacTaM peqn omocwrcx
cueAylouie cjoBa. [TepeBerute Hx.

to evaporate — evaporation

to use — useful — useless — usefulness

to connect — to disconnect — connection

“to appear — to disappear-— appearance —-—dlsappearance

to differ — different. — difference — differently - :

to penetrate — penetration :

3apaune 3. I'Iepeaeuwre npe;won(emm leHTblBaﬂ paavmq- ‘
Hule 3HayeHHsn - it.

1. It is possible to observe sunrise and suneets on Mars
just -as on the Earth. SER

2. The summer temperatureatthe equator of Mars is about
25° C and in winter, at the poles, it drops to 100° C.

3. It seems quite certain that in the nearest future, man's
actions will be’able to influence future climate.

4. High above the ground this wind blows so strong]y
that it is called the jet stream.

- 5. It is seen from the definition .of relatlve hurmrhty that it
can be increased either by adding more water vapour or dec-
reasing the «saturation specific humidity».

3ananue 4. [lepesennTe, oﬁpaman BHHMAHHC' HA 0COGEHHO-
cTH nepeaona HACCHBHBIX KOHCTPYKUHI.

The modern xcxentlfxc forecasts of weather can be fullv
rehed upon. - -

2, Heat is radiated by the Sun to the earth, but the land,
the sea, and the air are affected differently by this radiation.

. '3. We live at the bottom of an ocean of air, and our lives
are.influenced by the change and movement of this gas.
4. Sinigle atoms of oxygen are seldom met with. T

5. We were shown. a number . of experiments 1llustratmg
the presence of high-energy particlés .in the cosmic radiation.

‘3apanue 5. [lepeBenuTte, o6paulasi BHUMaHHe Ha paa.nmmme
3Ha‘!eHHﬂ «that»..

Chemists tell us that, out of 100 parts of atmospherlc

air, 99 5 consist of oxygen and nitrogen.
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2. The lunar day is 24 hours and 50 minutes, That is, the
moon passes. a given location on earth once-in that - penod of
time:

3. The wenght of the atmosphere is equal to that of a so]xd
globe of lead sixty miles in.diameter. :

4. The atmosphere feeds the flame of, llfe exactly as it does
that of the fire.

- 5.-Air density, typically of the order of 1/1000 of. that of
water near the ground is almost never measured. .

3ananue 6. Hailnnre B tekcre anrnmiickie 3KBHBaJ1eHTbl AT
cJieAYIOIHX CJIOB U CJIOBOCOUYETAHHH:

BpPEeMs OT BpPEeMeHH,

yparaHHas CKOpoCTh, . .-

npeobaanamouiie BeTPhH,

CHJIbHBIE ﬂOpble] BeTpa.

TEKCT 16. (‘ONVECTION AT WORK

SaAaHue 1. npoq’ru’re H yCTHo nepeBemiTe TEKCT, - oﬁpaman
BHUMAHHE HA pas/uyHble 3HAUEHHUs -cJ0Ba it, ofopora. there is.

Convection is: best summed u;),.in the old adage,; <«hot air
rises». At its simplest, the general circulation of the atmosp-
here is a result of hot.air rising in the tropics and being displ-
aced north and south of the.equator-as more hot air rises un-
derneath. The displaced air cools, because it radiates. heat
away' as.infra-red energy-into space and sinks: at higher lati-
tudes, where it gives up .more heat to' the:surface of the Earth
in regions which do not get the.benefit of tropical sunshine.
But this simple -picture disguises all the-interesting features
of the weather machine which nnke our weather and climate
so changeable.: s

First, there is a dlfference between the amount of ‘heat
being radiated by the Sun :and arriving at the. top of -the at-
mosphere (usually: called the «solar constant» even though
some astronomers believe that-the heat output of the Sun
itself does vary slightly) end the -amount. of heat getting
through the atmosphere to-each square metre-of the ground,
which is.called the «insolation». Although the atmosphere it-
self 'is almost transparent ‘to. solar-energy, clouds in the at-
mosphere can reflect away: a' great deal of incoming sunlight,
while tiny dust particles scatter the incoming sunlight in all
directions. This' scattering -makes ‘the sky: blue, because.the
shorter wavelengths, corresponding to .blue- light, are more
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easily scattered and bounced around to appear from all parts
of the sky. Red wavelengths are less easily scattered, so they
penetrate directly through even a dusty layer of the atmosphere
to the ground — which is why sunsets are red. The red of a sun-
set is the left-over colour after the shorter wavelengths have
all been scattered. out. ‘
"Once the energy reaches the ground it may all be absorbed
if it falls on a dark surface such as a dense tropical forest,
or it may be almost entirely reflected back out into space if
it falls on a shiny surface cover such as the Antarctic ice-cap.
And because the amount of. insolation (heat per unit area)
depends on the angle the Sun is above the horizon, it varies .
with time of day, with latilude, and with the seasons.. When
the Sun is low in the sky, its incoming energy is spread thinly '
over a wide surface area; when it is high in the sky, the energy
is concentrated and the insolation reaches peak values. It is -
because the Sun is always high in the sky at noon in the tro-
pics that the equatorial regions absorb more heat than the
high latitude and set the circulation -of the weather machine
in motion. The high latitudes get plenty of insolation in sum-
mer, when their hemisphere is tilted towards the Sun, but
over the polar regions this is more than compensated for by
the reflectivity of the snow and ice fields that are the legacy -
of many long, cold winters with scarcely any sunshine at all.
Even when the Sun is high in the sky it cannot warm the po-
lar regions dramatically because so much of its heat is reflec
ted straight back into space.
- 3apanne 2. O6pasyiiTe cTeneHu ‘CpaBHeHH$! CJelyIOlHX npu-
JaraTte/ibHBIX 110 00pasiLy u nepeBeafiTe:
hot — hotter — the hottest

high warm’ / long
short low little
wide cold good

3apanue 3. IlepeBepnite npepsioXeHHs, obpalast BHUMaHHue
Ha MHOT'O3HAYHOCThb CJIY<eOHLIX ¢/IOB «sincey, «for», «as».

1. This condition is always satisfied, since small partldes
exist everywhere in the atmosphere

2. Because of the spin of the earth, the 51mple circulation
pattern rapidly becomes more compllcated as we move away
from the equator.

3. For temperatures and dew points such ‘a procedure ‘may
work out saticfactorily, but for wind speed v1snb1htv and pre "
cipitation it is unsatisfactory.
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4. As can be demonstrated, this effect can mItldte prec1p1
tation in urban areds. -

5. In studying nature the scientist has to procede carefully,
for nature is full of surprises.

The Weather Bureau uses maximum and minimum- ther-
mometers which register the highest and the lowest tempera-
tures reached since the last setting.

7. Since ancient times people studred nature and natural'
phenomena. .

3apanue 4. Ilepesenute NpeOKeHUs, oGpatuas BHUMAaHHE
Ha nepersorr YCHIHTEJbHBIX (3M(AaTHYECKHX) KOHCTPYKUHE.

. It was this project that brought this freld of screntlflc
mqulry to its present level.

2. 1t is physics that has given us mechanical and electrr
cal inventions of the modern world.

3. It was only in 1840 that official records of temperature,
rainfall and so on began to’ be kept; at the Royal Observatory,
Greenwich, in London.

4. Very seldom do these thunderstorms contain hail.

5. The results of this study did show the crossover effect
on frequent occasions.

6. It is by radlatlon that the earth receives 1ts heat from
the sun.

7. It is the weight of air that glves rise to atmospherrc
pressure. v

3anauie 5. I‘IepeBemne npenJioKenusi, o6paillasi BHUMaHUe
Ha MOlla.ﬂbeIe r1aroJibl 1 HX 9KBHBAJCHTHL

Certain features of global climate can be studied by
physrcal models,

2. A lot of meteorologrcal stations should be set up in the
inner city.

3. Both dew- pomt and wet-bulb temperatures can be easily
measured.

4. Generally, compromlse solutrons have to ‘be found.

5. Every household -should possess several thermometers
such as a room thermometer, an out-of-door thermometer and
a clinic or «fever» thermometer.

3anaune 6. I/Ismenme nperoXKeHHd us neucraurenbﬂoro
B CTpaﬂaTeJIbelll 3aJioT.

. The atmosphere warms or cools the ocean. .
s 2‘.' Siratosphere absorbs .energy from -the incoming sun-
light. ' .
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3. Interactions between fand, sea, air, and ice: affect the
workings of the weather machine..

4. Different groups of sc1entlsts developed the (Jenelal CII‘-
culation Models.

5. These models produce a vartety of estrmates

6. Motor vehicles cause the air poliution.

3apanve 7. Haiigure B TeKCTe aHrJAHiACKUE SKBHRAJNEHTH ANs
CAENYIOUUX CJOB H CJAOBOCOYETAHHI: } :

YaCTHUBI ObLJIH, unp}(ymum atMocdephl, -atMochepa nouTw
MPO3payHa JJIsi COJIHEUHOf SHEDIHH, mnpma lmmm BOJIH, COJI-
HeyHBIH CBeT, npOHHKaTb OTpa}KaTb

TEKCT 17. SURFACF WEATHER

3apanue. Hpoq'm-re TeKeT 6e3 nomoum cnoaapﬂ H OTBeThTe,
KaKkue SIBJEHUS NPOHCXOAAT npu NPHONHIKEHRH Mace xonolmoro
BO3jyXa.:

When it reaches the ground,; the cold air spreads out on

all sides, most rapidly in the direction toward which the thun-
derstorm is moving. At the approach of the cold mass the
wind dies out, and the barometer, which usually ‘has been
falling slowly, levels off. Then a dark line of very low clouds
approaches rapidly, often whirling up dust along its front.
The wind shifts and begins. to blow with gusts of 40 mph and
more from the direction of the ihunderstorm. . Temperature
falls suddenly by some 10°C (18° F), relieving the heat; the
barometer starts to rise. in jerks.

All this. may happen a few minutes before the main thun-
dercloud arrives overhead, carrying heavy rain. The extreme
precipitation seldom lasts more than 1/2 h, but in that short
time 1.to 5 em. (0,4 to 2 in): or-more rain may fall, thh runoff
of most water and potentially dangerous flooding.

TEKCT 18. METEOROLOGICAL VARIABLES

3ananne. ITpouTUTe TeKCT 6e3 MOMOLIH CJIOBApsl M OTBEThTE,

KaKHMH 3aKOHAMH YNPAB/SETCH NOBEAEHUE UIeCTH METEOpOJsIOrH-

YeCKHMX TepeMeHHBIX. :

Most of the charactensttcs of the atmOSphere can be descri-
bed in terms of six variables: pressure, p; temperature, T; den-
sity; moisture concentration by mass, q; vertical VEIOClty, w;
and the horizontal velocity vector, V. The reason for spllttmg
the three-dimensional velocity vector into horizontal and ver-
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tical is. the fact that these quantities behave very dlfferently
from each other, at least for large-scale motions.

For-some mieteorological problems, this list of \,arlables is
not enough; we also need the concentrations of certain trace
constituents, e. g., ozone, oxides -of nitrogen, particles of va-
rious sizes, water drops, and soforth. However, the bulk of
basic meteorological problems can be attacked with the study
of the six principal variables-alone. -

The behavior of the six variables is governed by six equa-
tions: the gas law; the first equation-of thermodynamics (heat
equation); the equation of continuity (equation of mass con-
servation); an eguation expressing conservation of moisture,
and Newton’s second law “(equation of motion), which will
be used separately in the vertical and the horizontal.

Given the six variables and the six equalions; it .is possible,
to solve-meteorological problems by integrating the equations
from o given state forward. In this integration, proper. boun-
aar. conditions must be applied at the bottom and top. Finally,
when the domain ol interest does not extend around the globe,
lateral boundary conditions. have. to - be prescribed as well.

TEKCT 19. ATMOSPHERIC PRESSURE

Jaganua. Ilpounraflte TekcT 6€3 NOMOLLM CAOBaps ¥ pac-
CKa:iHTe, B KasHX eAHHHUAX H3MEpserTcs- aTMOC(pepHoe naB-
senke B CLUA.

Atmospheric pressure, p, is generally meastred only for
the larger atmospheric scales, e. g., those which can be resol-
ved on weather maps and sllghtly smaller. In almost. all such
cases, the pressure .can be regarded as the weight of the at-
"nosphere The “conventional meteorological pressure unit is
the millibar, which is defined-as” 1000 dynes/cm? or 100 pas-
cals (newtons/m?) The average sea-level pressure-is 1013 mb.
For surface measurements, and in connection with some uses
in aviation, pressure is also given in inches of mercury in the
U.S.A (mm of mercury elsewhere) One mch equals 33.87 mxl
libars.

At weather stations, pressiire-is measured with a mercury
barometer. On ships and radiosondes, bellows are:employed
in an instrumeént called <«aneroid barometel », similar to con-
ventional barorieters used in homes. The pressure compresses
a metal tube in a vacuum; the tube directs a pointer which
makes electrical ¢ontact in various positions, permitling trans-
mission of signals to the ground. :
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TEKCT 20 FOG DISPERSION

3a11aﬂue Hphome TeKCT Ges MOMOLM cjoBaps H paccxa
HHTe, KaKHMH CHOcO6aMH TBITAIOTCH PAcceHBaTh TyMal, Kakhe
BEleCTBA NPH ITOM NPHMEHSIOTCA H KaKoii BUA TyMaHa Jerye
NOANAETCH pacCeHBAHHIO.

Fog is-a severe hindrance to avxatlon, wnth attendant eco-
nomic loss. Many - experiments have been performed to try
and disperse it:-whirling propeller -blades on the edge of the
airport; seeding with nuclei meant to precipitate the fog drop-
lets; and spraying with water where the large drops might
function to scour the air. The preceding description of fogs
should make it clear that an attack on the radiative type is
most: likely to be -successful; it is thin, and it moves only
slowly in light winds. An advection fog proves to be
a much tougher obstacle..Even if one succeeded in making
a hole in it, the hole would move quickly away from an airport.
carried by winds of 10 to mph and more; besides, the hole
would soon. be closed up by eddying air motions. Of course,
a reasonably sized hole might be just large enough to. permit
a few aircraft to land; the cost of a -continuing fog-clearing
operation may be small compared to the benefits of uninter-
rupted traffic movement.

Apart from plain water, such chemlcals as ammonia, sodium
chloride, and others have been tried out on fog. We cannot go
into these experiments in detail, but we note that fog disper-
sion has been put on ai operatlonal basis in some airports.

TEKCT 21

3a)1aﬂne Hpoqmame TEKCT 6e3 NOMOIK c.nosapﬂ u cka-
JKHTe, KaKOBLI OBJIM BO33PDEHHS METeOpoJIOroB Ha KJHMAT
BIIOTh A0 20-r0 Beka, HailiuTe B. TEKCTe NpeAsNOKEHHH, AOKAa-
3BIBAIONLYE, YTO KJIHMAT Ha 3eMJe U3MEeHsAeTCs.

The term.«normal weathers .is meaningless without some
explanation of the span of time over which the normal condi-
tions have been determined. In most parts of the world the
weather changes dramatically, although to a large extent pre-.
dictably, in the course of a single year, with the «normal»
march of the seasons. But no two years are exactly alike, and
no two decades exactly follow the same pattern of changing
weather. The simplest definilion of climate is indeed «average
weather» — but. the average weather of the 1970 s, say, was
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very -different from the ‘average weather "of the 1670s, while
only 20,000 years ago, a short time in the history of the Earth,
our planet was in the grip of a full Ice Age. Climate is always
changing, on all time scales; but this realization is very much
a feature of modern science, for until well-into the twentieth
century meteorologists. believed that the only changes in: the
weather were fluctuations_ around the-average, and that given
a long enough span of measurements to average they would
be able to define the normal weather. condltlons L the cli-
mate—- for any Iocatlon on Earth

TEKCT 22. TEMPE’?A TURE

- 3apanne, Hpoqmame TEKCT . 6e3 . nomoum cioaps 1t 0T
B&TbTe Ha BOIIpOC:
«What termometers are needed for deter-
mmatlon of rapid fluctuations?s

Atmosphere temperature, T, varies on all scales, from mll
limeters to tens of thousands of kilometers, and from thou-
sandths of seconds to millions of years. In theoretical work,
degrees Kelvin are used; of course, temperature differences
can equally well be described in degrees Celsius. For measu-
rements of surface temperatures, ordinary mercury thermome-
ters are usually sufficient. The accuracy of measurement is
usually 1/2 to 1°C. More important than the accuracy, pat-
ticularly near the ground, is the representativeness. Tempera-
tures- are supposed to be obtained about-l 1/2 ‘melers above
the surface, at a well-exposed site, in a well-ventilated shel-
ter.. However; for determination. of rapid fluctuations, plati-
num-wire thermometers and thermistors (small semiconduc-
ting beads) are needed. Also, sonic thermometers, -measuring
the speed of sound over a path of order 25 cm, can record ra-
pid fluctuations of temperature. :

TEKCT 23. TEMPERATURE (npononmeuue)

3apanune. Ilpounraifite Tekcr Oe3 moMoLLH cHOBAps - H o1-
BeTbe Ha BOMPOCHL.
1) Why is the intensity of the radla’tmn a measure of stra-
tospheric temperature? -
2). What are thermistors? - :
Temperatures in the free atmosphere are measured from
balloon-porne instruments, called radiosondes or rawinsondes,
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which transmit temperatures to the ground. Sensing elements
are usually thermistors. The height of the balloon is inferred
mostly from the pressure measured by a small, bellows-type
barometer, corrected for temperature and moisture.

Also, some meteorological satellites are designed to sense
temperatures in thick layers by sensing radiation emitted from
the CO; in the atmosphere in a band near 15 micrometers.
In the center of the band, CO; is quite opaque, and only
radiation from the stratosphere or even higher levels can reach
the satellite. Therefore, the intensity of the radiation is a mea-
sure of stratospheric temperature.

In the wings of the band, the radiation comes from=lower
levels. By sensing radiation at a series of .wavelengths with
different absorptivities, a greatly smoothed vertical sounding
can be constructed. Satellite techniques have been refined to
yield temperatures up to 90 km. On the other hand; standard
balloons are generally useless above 30 km and are replaced
by small rockets carrying thermistors (resistance thermome-
ters). . o :
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Il KYPC
TEKCT 1. MECANISMS OF AIR MASS MODIFICATION

3apanune 1. IlpouTnTe M .nMepeBejHTe YCTHO TEKCT, npeana-
PHTEJBHO NOBTOPHB CMOCOGH NePeBO/a NMACCHBHLIX I\OHCT[)) Kuui,
«ing» — forms. .

The mechanisms by WhiCh air masses are. modlfled are,
for convenience, treated separately, although this rigid distinc-
tion is often not justified in-practice. :

a) Thermodynamic changes. An air mass may be heated
from below either by passing from a cold to a warm surface
or by solar heating of the ground over which the air is lo-
cated. Similarly, but in reverse, it can be cooled from below.
Heating from below acts to increase air-mass instability so
that the effect may be spread rapidly through a considerable
thickness of air, whereas surface cooling produces a tempera-
ture inversion which greatly limits the vertical extent of the
cooling. For this reason cooling mainly occurs through radi-
ative heat loss by the air.

Changes can also occur through increased evaporation, the
moisture being supplied either from the underlying surface
or by precipitation from an overlying air mass layer. In re-
verse, the abstraction of moisture by condensation or precipi-
tation can also cause changes. A parallel, and most impo-
rtant,change is the respective addition or loss of latent heat
accompanying this condensation or evaporation.

b) Dynamic changes. Dynamic (or mechanical) changes
are different fram thermodynamic changes because they in-
volve mixing or pressure changes associated with the actual
movement of the air mass. The distribution of the physical
properties of air masses is considerably modified, for example,
by a prolonged period of turbulent mixing. This process is
particularly important at low levels where surface friction in-
tensifies the natural turbulence of airflow, providing a ready
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mechanism for the upward transfer -of . the effectsof. thermo-
dynamic processes.

The radiative and advechve exchanges are nonadiabatic,
but the ascent or descent of .air causes. adiabatic changes of
temperature. Large scale lifting may result from forced ascent
by a mountain barrier or from airstream convergence.- Conve-
rsely, sinking may occur when high-level convergence- sets up
subsidence or -when. stable. air,: having ‘been. forced up- over
high -ground by the pressure -gradient, descends .in its lee.
Dynamic: processes in the middle and - upper. troposphere are
a major cause of air-mass modification. The decrease in sta-
bility aloft, as air moves away from the areas_of sub31dence4
is'a-common: example of this type of mechanism..

3apaune 2. He npuberds x momouu cnosap;{ nocTapanTer
NOHSATL 3HAYEHHS C/OB, HMEIOWHX CXOAHBIf O’ 3Byanmo ‘KO-
peHb B aHIJMACKOM H PYCCKOM si3BIKaX. ’

' mechamsm-——n p:actlce—n thermodynamxc-—ad}, inver-
sion — n, vertical — adj, process —n, condensation — n, par-
allel—~adj, turbu]ent~ad], convergence——n troposphere—
n, modification —n.

. 3apanue 3. Bm6epme HpaBHﬂbHle , rbo.pmy c_,ua3y,emorq.?

{Active voice — Passive vmce) :
Tlepeaemwc fIpeJiioKeHHs. : g
\ The mechanisms of air:mass modification ‘(t(eat/a‘re
tn(‘ated) separately. = ' ' '

2. Surface. cooling (produces/ls produced) a tcmperdture
inversion whwh greatly (limits/is limited) the vertua! extent
of the cooling. ‘

3. The mmsturc ('supplies/is supp]ied) from 1hé,1|nderl’yihg
surface.. L

4. Ascent or (le<cent of -air: (causc%/m camed) -adiabatic
changes of temperature.

5. One approximale means of mdnect measnrcmer-t (ha-
qe</|§ based) on the moisture balance equation. :

The techmque (allows/is allowed) the dofennmatlon of
datly evapotranspiration amounts.

7. Potential evapotranspiration (calcu!dtet/xs calculated)
as the difference between pr ecipitation and percolation. -

8. The snow-covered source regions of thesc two air mas-
ses (lead/are led) {o marked, cooling of lower layers. '
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"TEKCT 2. DIVERGENCE, VERTICAL MOTION
AND VORTICITY

3anaﬂne 1. Hpoq'rme H YCTHO TIEPEBEANTE TEKCT, NOBTOPHB
0COGEHHOCTH IepeBOfla NAacCHBHbLIX KOHCTP)MLHH 1l He3aBHCH-
MOT'0 HpHYaCTHOro 060poTa.

These three terms essentially hold the key to a proper
understanding of modern-meteorological studies of wind pres-
sure systems on a synoptic and global scale. Mass uplift or
descent of air occurs primarily in response to dynamic factors
related to horizontal airflow and-is only secondan]y affected
by air-mass stability.

When streamlines (lines of mstantaneous air motion) con-
verge (or diverge) this is fermd confluence (or diffluence).
Confluence causes an increase in the velocity of the air par-
ticles, but no mass accumulations. There being a net accumu-
lation of air in a limited sector, convergence occurs, and there
‘being net outflow, divergence does. Confluence may reinforce
mass. convergence, but sometimes the isotach (line of equal
wind speed) cancels out the efiect of streamline conf!uence
It is important to note that if ‘all winds were geostrophic,
there could bé 'no convergence or dlvergence and hence no
weather.

Horizontal inflow or outflow near the surface has to be
compensated by. vertical motion. Air rises above a low-pres-
sure cell and subsides over-a high-pressure, with compensa-
ting divergence and convergence, respectively, in the upper
troposphere. In the middle troposphere there is a level' at
which horizontal divergence or convergence is effectively zero;
the mean «level of nondivergence» being generally at about
600 mb.. Large-scale vertical motion is extremely slow compa-
- red with convective and down/draugh‘( currents in cumulus,

for example. Typical rates in large denressions and anticvclo-
" nes are of the order of 5—10 c¢m sec™! whereas updraughts in
cumulus may exceed 10 m-sec™!.

Vorticity implies the rotation or angular velocity of minute
(imaginary) - particles in any fluid system. The air -within
a depression can be regarded as comprising an infinite number
of small air parcels, each rotating cvelonically about an ‘axis
vertical to the earth’s surface. Vorticity has three elements-
magmtude direction and the sense of rotation.” Rotation in
the same sense as the earth’s rotation-cyclonic'in the northern
hemisphere — is defined as ‘positive. Cyclonic vorticity may
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result from cyclonic:curvature of the streamlines, from cyclo-

nic shear, or a combination of the two. Anticyclenic vorticity

occurs with the corresponding anticyclonic situation. The :com-

ponent of vorticity about a vertical axis is referred to-as the
vertical vorticity. “This is generalty the most important, but

near the ground surface frictional shear causes vorticity. about

an axis parallel to the surface and normal to the wmd direc--
tion.”

Vort1c1ty is related not only to-air- motion about a cycloner
or anticyclone (relative vorticity), but' also-to ‘the location
of that system on the rotating earth. The vertical component
consists of the relative vorticity and:the latitudinal value of
'the Coriolis parameter. At the equator the local vertical is at
mght angles to the earth’s axis, ‘at the morth pole cyclonic re-
'lative vorticity and the earths rotatlon actmg in the same
| sense.

3anauue 2. I'Iepeaemne npennomemm conepmaume cKa-
veMbIe C MOJIa/ILHBIMH TJ1aroNlaMu. - '

. An air mass may be heated -from below ‘

2 Similarly, but in reverse, it can be cooled ‘from- below

3. Changes must also occur through increased: evaporatlon

4. Heating from below may be spread rapidly: .

5. The abstraction of moisture by condensatlon or precn-.-.
pitation can also cause changes.

6. Large-scale’” llftmg may result from forced ascent bV‘:
a mountain barrier.

7. Horizontal inflow or- outflow near the surface hdS to be
compensated.

8. E\f’lpotranspnatlon losses from natural surfaces carmot
be measured directly. : ,

9. The speed has 1o be corrected became the mstrvment is:
not at'the standard height. - Lo .

3ananne 3. Tlepenennte npeanioNeHHs, YuuTEBas (bynxumo’
npnqacrmx (onpenenerme '06CTOATENBCTBO. MACTh CKA3yeMoro).”

Convergence oécurs when there is a net accumulatlon
of air in.a limited sector. , .

‘2. Vertical motion is extlemely slow com;)ared w1th con-
vective and downdraught currents. L

3. The air within a depression can be repﬁrdﬂd as compr1~ :
sing on infinite number of small air parcels.

4. These are the horizontal flow patterns pxodtcmg dlver-\
gence and convergence. . ‘ v -

|
J
|
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5: Antlcyclomc \rorhcnty Oceurs \wth the correspondmg an-
ticyclonic situation.

6. The tropical. sources are marmme ongm‘xtmo in- the
oceanic subtropical high-pressure cells. : '

7. The maritime type is characterized by high temperatures
accentuated by the warmlng action to which the descendmg
air is subjected.

3amanne 4. fyhamme B TEKCTE npeaacKeH s, coaep)hdume
He3aBHCUMB NpHYACTHLI ~000pOT, ONpenesUTE Cro MeCcTOHa-
xoxnenue. [lpennoxennus nepesenuTe. : .

3apanune 5. OrpersTe ‘Ha BONPOCHL.;

1. When does convergence occur?

2. What does vorticity imply?

3. What elements has vorticity?

TEKCT 8. ATMOSPHERIC MOTION

3apanune 1. TlpoyTuTe 1 yCcTHO mnepepeante TEKCT, NpE/Ba--
pHTEJLHO TOBTOPHUE (GOPMbI 11 (byx-n\mm HH(HHUTIBA.

The atmosphere acts somewhat in the same way as a gi-
gantic heat engine in which the constanhy maintained diffe-
rence in temperature existing between the poles and the equa-
{or provides thc. energy supply necessary to drive the plane-
tary atmospheric circulation. The conversion of the heatl energy
into kinetic energy o produce -motion must involve rising and -
descending air, but wertical movements are generally much
fess than horizontal ones, which may cover vast areas and
persist for periods of a few days to several months. _

The downward-acting gravitational field of the earth sets
up the observed decrease of pressure away from.the earth’s
surface that is represented in the wertical distribution of at-
mospheric mass. This mutual balance between the force of
gravity and the vertical pressure gradienl is referred to as
hydrostaiic equilibrium. This state of balance, fogether’ ‘with .
the general stability of the atmosphere and its shallow depth,
greatly limits vertical air motion.

There are four conirols on the horizontal movement of air
near the earth’s surface: pressure gradient force, Coriolis force,
centripetal acceleration and frictional” forces. The primary
cause of air movement is the development of a horizontal pres-
sure gradient and the fact that such a gradient can persist re-
sults from the effect of the earth’s rotation in giving rise to .
the Coriolis force. Lo
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The pressure gradient’ force has vertical and horizontal
components biit the vertical component is niore or less in ba-
lance with the force of gravity. Horizontal differences in pres-
sure: can ‘be due to thérmal or mechanical causes, and these
differences control the horizontal movement of an air mass.
The pressure gradient serves as the motivating force which
causes the movement of air away from areas of hlgh pressure
and towards afeas where it is lower.

The Coriolis force arises from the fact that the movement
of masses over the earth’s surface is usually referred to a mo-
ving' co-ordinate system. The simplest way to begin to visua-
lize the manner in which this deflecting force operates is to
picture a’ rotating dics-on which moving objects are deflected.
Every object follows a straight path in relation to a fixed
frame of reference, buf viewed relative to co-ordinates rotating
with the disc the objects swing to the right of its initial line
of motion. This effect is readily demonstrated il a pencil line
is drawn across a white disc on a rotating turntable. In -the
analogous case of the rotating -earth there is apparent deflec-
tion of moving ob]ects to the right of their line -of motion in
the northern hemisphere and to the left in the sounthern he-
misphere, as viewed by observers on the earth. The Coriolis
force always acts at right angles to the direction of the air
motion to the right in the northern hemisphere and to the left
in the sounthern hemisphere.

3apaune 2. Buibepure noaxopsuipe no CMbICJIy cn0Ba U3
npeafsaraeMbiXx B cao6hax BapuaHToB. ' [IpefioxeHns TniepeBe-
ouTe.

1. The conversion of the heat energy into kinetic must in-
volve rising and descending (area/air/axis).

2. This. mutual (balance/base/barrier) between the force
of gravity and the \,ertlcal pressure gradient' is'hydr’ostaﬁc
equilibrium.. . - -

:3. Horizontal dlfferences in pressure ‘can be due to thermal
or mechanical (centres/causes)

4. The primary cause of air movement is the (develop-
ment/decrease/depth) of a horizontal pressure gradient:

5. The atmosphere acts in the same manner as. a gzgantlc
heat (equatox/engme/energy) :

3apanne 3. TlepeBeaure NPeAJIOKHHS, qubmaﬂ q)ym\umo
HHQ)UHHTHBa .

1. The equalor: prov1des the energy supply necessary to
drive the planetary atmospheric curculatlon ’
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9. The conversion of heat energy into- kinetic energy to
produce motion must involve rising and descending air.

3. The .simplest -way to begin to visualize the manner .in
wh1ch this deflectmg force -operates is to picture a- rotatmg
dise on. which moving objects are defecting.

4. The distribution of the physical properties of air masses -
has been shown to be considerably modified.

‘A wind vane to indicate direction should be free from
fnctlon

6. The hlgher the wind speed the greater the current gener-
ated, and the meter is marked to show the wmd speed in
knots. '

7. Admiral Beaufort devxsed a scale to decrlbe the, effect
of various wind strengths. . . :

8. The effect’ of the wind on the surface of- the sea was
‘also used by sailors to estimate the wind strength.

3apauue 4, Haifiaure B Tekcre ﬂpeL[JIO}I{EHHH hOTOpblc S1B-
ASIOTCH OTBETAMH HA Bonpocu )

1. What limits the vertical air motion?

2. What is the primary cause of air movement?

3.. What components has the pressure gradient force?

- 4, How does the Coriolis force act? :

TEKCT 4. LAND AND SEA BREEZES

3apanue 1, YcTHO nepeBejHTE TEKCT, NPEABAPHTEILHO NOBTO-
pHB (OpMbL H QYHKUHHM TePYHAHS. B NPEJOKEHHAX, 3HAUCHHS
«-ing forms».

Another type of air movement is the land and sea breeze
The wvertical expansion of the air column occuring daily du-
ring the hours of heating ovei’ the more rapidly heated land
tilts the isobaric surfaces downwards at the coast, causing
onshore winds al the surface and a compensating offshore
movement aloft. At night the air over the sea is warmer :and
the situation is reversed, although much-of this reversal is of-
ten the effect of downslope winds blowing off the tand. The
advancing cool sea air may form a distinct line (or front)
maiked by cumulus cloud- -development, behind which there is
a distinct wind velocity maximum. This often develops in sum-
mer, for example, along the Gulf Coast of Texas. On ‘a smal-
ler scale such features can also-be observed in Britain, parti-
cularly along the south and east coasts. The sea breeze has
a depth of about 1 km .(3300 f{t), although it thins towards
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the advancing edge, and may penetrate 50 km (30 miles)
‘in land. Typical wind - speeds in such sea breezes are 4—
7 m sec™!, although these may be greatly increased where
a well-marked low-level temperature inversion . produces
a «Venturi effect> in constricting and accelerating the flow.
The much shallower land breezes are usually only about
2 m sec!. The counter currents aloft are generally less evi-
dent and may be obscured by the regional-airflow, but recent
work along the Oregon coast has. suggested that undeér cer-
tain conditions this upper return flow may be. very closely
related to the lower sea breeze .conditions, even to the extent
of mirroring. the surges in the latter. 1t is worth noting-that
in middle latitudes the Coriolis deflection causes.turning of
a well-developed onshore sea breeze (clockwise in-the north-
ern hemisphere) so that eventually it may blow more or less.
parallel to the shore. Analogous «lake breeze» systems develop
adjacent to large inland water bodies such ‘as the Great Lakes.
3ananne . 2. IlepeBeaute npeAIOKeHus, leHTbIBaﬂ pasnnu-
HbIE ynorpeon\_mm «-ing lorms» A
1. It is worth. noting “that in the mlddle latltudes the
Coriolis deflection causes turnxng of a well developed on-
shore sea ‘breeze.

. 2. The advancmg cool sea- air. may form a front.'

3. The vertical expansion of the air column occuring
daily during the’ hours of heatlng, tilts the lsobarlc sur-
faces. - -

4. At mght the air ‘over the sea is. warmer because of the
downslope ‘winds blowing off the land '

5. A broad grouplng can be made accordmg to the
mechamsm of Vertical motion.

. 6. The stability produced by the- effect of surface coo-
ling .prevents. vertical mmxng so that further coollng
occurs more slowly.- :

If an air parcel is lmpelled downwards 1t W|ll become'
colderthan itssurroundings.: : ‘ : :
8. A well-marked low-level: temperature inversion produ-
ces a «Venturi effect» in constrlctlng and accelera-
ting the flow.
9. Programs aimed at increa s1n g winter snowfall by
seeding ‘cyclonic storms regard’ the ram (or sn 0 w )
making as routine operations. -
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10. I:»entually the mixing and modification necessarily
accompanying’ the air mass movement will cause the rate of
energy exchange with surrounding to diminish.

11. This convection is due to the cooling of the fog
too by radlatlon into space.

TEKCT 5. SMOG

Saﬂ;aﬂue 1. I'Ipoque H YCTHO rxepeBezmTe TEKCT, nos'ropus
npenBapuTeﬂbHo 3HAYEHHUS TJIATOJIOB . »
<<bhOLlld>> «would».

‘In- 1953 a special committee reported to ‘parliament - that
the «smog» which covered Greater- London in the five “days
5 to- 9. December 1952 resulted in some 4,000 deaths. There
have -been other disastrous smogs before and since ‘then, in

London, Glasgow and’ near. Plttsburgh We are partlcularly
subject to them. in Britain. What is smog how does it kill and
what are we doing about it?.

Suppose the Science Museum had managed to keep a room-
ful of the very bad London fog'as a specimen, of volume
100 m3. The air and suspended matter would weigh about
100 kg (2 cwt). To this the water droplets would contribute
only about 100 g, but the water vapour would weigh more,
about 650 g. Ordinary air: contains some carbon -dioxide, but
this room-would contain perhaps ten times the normal-amount,
say 400 g; largely. the product of combustion of fuel. Other
combustion products would be 15 g of carbon monoxide, 0,3 g
of smoke, 0,3 g of sulphur dioxide and (dissolved in the fog
droplets) 0,02 g of hydrochloric acid and 0,002 .g of fluorine.

Only the amounts of smoke and sulphur dioxide are taken
from measurements made at that time; the others have been
calculated. In addition there may have been chemical changes
in: the more reactive materials of the smog, particularly the
formation of sulphur acid dissolved in fog droplets or attach-
ed to smoke particles. One calculation suggests that there
might have been nearly 0,5 g of sulphuric-acid dlgsolved in
droplets in the specimen room.

Medical opinion will not decide cateaorlcallv Whl\,h of the
above constituents was responsible for the. 4,000 deaths. This
is slill an unsolved mystery because none of the poisonous
materials was present in what is considered to be a fatal con-
centration. However, it is fair to say that smoke and sulphur.
compoumk are blamed about’ equally Both are poured into
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the air- at the rate of hundreds of thousands of tons a day in
the London area, so much fuel is burnt. . ;

We get fogs of this type when the pressure distribution is
antycyclonic, and” when there is a temperature inversion
(a layer of the atmosphere in which the temperature in increa-
sing with height) hmdermg the normal vertical mixing of the
air. :

If the variation of temperature with height is as shown.,
there is some mixing below the inversion level, enough to
bring flue gases from the tallest chimneys into circulation and
to form a fairly “well mixed soup for people to breathe. But
little of the bad air escapes above the inversion level, and- if
the winds are light and variable there is small chance of pol-
luted air being blown sideways out of a contaminated area.
The sun, which breaks up a morning ground fog, cannot
warm the air or the ground. beneath the inversion level be-
cause its energy is reflected back into space from the whlte
fog top. = . ,
The meteorologxcal situation ‘is at present xrremedlable To
raise the air temperature in London by 1°C an hour, ‘and thus
dissipate the fog by heal, would require 3 million megawatts.
To pump in fresh air and produce one air-change per day
would require a pumping rate of 200 000 tons per minute.

The best we can do to prevent a recurrence of these disasters .is
to reduce the emission of smoke and other noxious gases at all ti-
mes and {olimit the useof fuels in an emergency. At presentthe
main effort in Britain is towards the "elimination of smoke. Since
the Clean Air Act many. local authorities have established
smokeless zones, and the average concentration of smoke over
the whole country has been diminishing at a rate of about
7 per cent each vear. In London the emission of smdke is clai-
med to reduce by 60%. The smog of 1962 contained about
1.000 tons of smoke particles. If the same meteorological event
happened this winter, she. smog would contam «onlx» 210 tons
of smoke.

A. R: Meetham,
National Physical Laboratory,

London.

* WE — 3ech nepeBoJUTe KaK «OHHY.
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Banauue 2. Tlepesenure npezmo;xemm vqmmsaﬂ pasy-

Hble 3HaYeHHs IJ1aroJoB:

«should», «would». ‘

© 1. If the same metnorologual event happened thls winter,
the smog would contain «only» 210 tons of smoke.

2. Suppose we ‘have a roomful of very bad London fog
as a specimen, this room would contain the combustion pro-
ducts: carbon monoxide, smoke sulphur dioxide, hydrochloric
acid and fluorine. -

3. To pump in firesh air would requ1re a pumpmg rate of
200.000 tons per minute.

4. To raise the air temperature in London by 1° C an hour
would require 3 million megawatts.- -

5. It should be noted that -wind speed is usually recorded
in knots or as-a Beaufort force:

6. Had a wave cloud been supercooled and: become frozen
the ice crystals.would not ‘have evaporated.

7. 1t should. be borne in mind: that condensation occurs
with utmost difficulty in clean air.

8. 1t was originally thought that atmospheric turbulence
by making cloud particles colide would cause a significant
proportion to coalesce.

. 9. Had the air been cooled at constiant pressure without
addition or removal of vapour saturation would occur.

10. It was also suggested that large drops would grow
at the expense of small ones.

3apanue 3. Haiianre B TekcTe rnpemsoXenus, coxepxaline
TPUAATOUHBIe YCJOBHBIE TIPeNJIOXKEHHS, COCHAraTeNbHoe HAaKJO0-
“HeHHe.

3anauue 4. OTBeThTE HA BOMPOCHL.

1. What can be done to prevent smoke in London?

2. What meteorological situation favours this disastrous
tvpe of fog?

3. What efforts are done to eliminate smog?

KOHTPOJIbHAY PABOTA M 1
‘ Bapuanm 1
TEKCT 6. STRATUS

3ananne. Tlepereaute TeKCT MHALMEHHO.
Stratus is the name given to layers of cloud which show
no internal structure either like cumulus or cirrus. Fog is a
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form of stratus, but ‘it usually has a lumpy structure caused
by convection. This convection is due to the cooling of the fog -
top by radiation into space, this producmgconvectmn just-as
effectively as heating at ‘the bottom. Fog is usually formed
by the cooling of the air by contact with, or close proximity
to, the ground which has become cold by radiation into space =
Such stratus is ‘thus not formed by lifting the air.

“Layers of stratus can be formed by a slow uniform hftmg
of the air over a large area. Thin stratus layers do not remain
formless for long, but soon ‘break up into cloudlets perhaps
becausée of ‘thé convection due to the heat lost from the top
and they are then usually called strato-cumulus, or alto-cumu-
lus if the layer is higher above the ground so ‘that the cloud-
lets look smaller. Some such layers are called cirrocumulus,
but they are in fact not fibrous convection. clouds but alto-
castellanus at the same level as a fibrous cloud, indicating
that they will soon freeze and become fibrous.

Ice stratus is a formless layer of ice-crystal cloud which
is usually very deep, but very tenuous. This is the cloud in
which haloes are well formed. The parficles falling into war-
mer air and melting or the cloud being initially composed of
water droplets so. that it is more dense otherw1se it would
evaporate; the sun is graduallv obscured and haloe< dlsappear

Bapuanm 2

TEKCT 7. THE O(’CLUS]ON

3an,anue TlepeBennTe MucbMEHHO TeKCT." :

"'Occlusions are classified as either: cold or warm, the dif-
ference depending on the relative states of the cold air masses
lying in front and to the rear of the warm sector. If the air
is colder than the air following it then the occlusion is warm,
hut if the reverse is so (which is more hkely over the British
Isles) it is termed a cold occlusion. The air in advance of
the ‘depression is most likely to be coldest when depressions
occlude over Europe in winter and very ‘cold Prﬂar air is affec
ting the continent.

The line of the warm air wedge aloft is assoc"\tea with a
zone of layered cloud (similar to that found with a warm
front) and often of precipitation. Hence its position is indi-
cated separately on some weather maps and it is referred to
by Canadian meteorologists as'a trowal™® (trough of warm
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air aloft). The passage of an_occluded front and trowal brings
a change back-to.polar airmass weather.

The occurrence of frontolysis (frontal decay) is necessarlv,
linked with occlusion, although it represents the final phase
of front’s existence. Differences no longer existing between
adjacent air masses, decay-occurs.

This may arise in four ways: through thexr mutual stagna-,
tion over a similar surface, as a result of both air masses mo-
ving on parallel tracks at the same speed, as a result of their
movement in succession .along the same track at the same
speed, or by the system mcorporatmg into itself ‘air of the
same temperature. :

*trowal ==throwell.

KOHTPOJIbHAﬂ PABOTA Ne 2

Bapuaum 1.

TEKCT-S LOCAL WINDS.

~ 3apanne. [Tepesenure MHCbMEHHO TEKCT.

"To the practising meteorologist the special controls .over
air movement produced by local conditions is likely to pro-
vide many problems. Diurnal tendencies are superimposed
upon both’ the large and small-scale patterns of wind velocity.

In normal conditions there is a general tendency for wind
velocities to be least about dawn, at that time there is little
vercal thermal mixing, the lower air not influencing the velo-
city of the more freely moving upper.air. Conversely veloci-
ties of some local winds are greatest between 1300 and 1400
hours, for this is the time when the air suffers its greatest
tendency to move vertically due fo terrestrial heating, allo-.
wing it, subject to surface frictional effects to join in lhe freer
upper-air movement. Upper air always moves more frecly than
air at surface levels because it is not subject to the retarding
effects of friction and obstruction.

Terrain irregularities produce special meteorologxca] con-
ditions. of their own. During warm  afternoons the laterally
constricted but vertically expanding air tends to blow up the
. valley axis. Such winds, termed valley winds, are known to
- be light and to require a weak regional pressure gradient in
order to develop This flow along the main valley develops
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‘more or less simultaneously with anabatic winds which result
from ‘greater heating of the valley sides compared with the
valley floor. These slope winds rise above the ridge line and
feed an upper return current along the line of the valley to
compensate for valley Wmd

Bapuaum 2

TEKCT 9. W]ND OBSERVA T[ONS

3anauue Hepeae,zm're TEKCT NUChMEHHO. o

“Sailors have always been interested in the wind and in
tlus century they have been joined by the airmen: with the
growth of glider and dinghy -—'sailing clubs, people who would
otherwise hate no cause to be interested in meteorology have
become skilled in- estimating wind force. Most dmghy owners
know roughly the highest Beaufort force of wind in \vhlch
they have sailed.

Meteorologists require wind ' observations -at the surface
and in the atmosphere in order to draw their synoptic charts;
regular observations assisting the forecaster to detect approac-
hing weather-systems. Observations made over a long period
of years enable meteorologists to provide information fcr far-
ming, industry and public services. For farming, prevailing
winds over the years have been used for designing farm’ buil-
dings in exposed areas, for planting shelter-belts to protect
crops and for the study of evaporation, which is chiefly depen-
dent on the wind. Discharge of gases and smoke particles from
industrial chimneys "can’ be controlled so as fo produce the
minimum- local " air- pollutlon by avoiding conditions of light
winds and temperature inversions, both™at certain times of
the day arnd under cert.ain"weathfer conditions. New " methods
of constuction have been ‘used to erect blocks of offices and
flats to far greater heights than previously, and new calcula-
tions have been necessary to estimate the average and extreme
wind forces to be expected locally.

TEKCT 10. ADIABATIC TEMPERATURE CHANGES

3apanne 1. [pogrure u ycTHO nepeaenme TEKCT, YuHTHBAR
passuuHble QYRKUNUH IPHUACTHA.

The displacement of an dir parcel to an env1ronment of
lower pressure (without heat exchange with surrounding air)
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causes an increase in its volume and a consequent lowermg
of its temperature. A volume, increase involves work and the
consumption of energy, thus reducing the heat available per
unit volume and hence the temperature. Such a temperature
change, involving no subtraction or addition of heat; is termed
adiabatic. Vertical displacements of air are obviously a major
cause of adiabatic temperature changes.

Near the earth’s surface most processes of change are non-
adiabatic (sometimes termed diabatic} because of the ten-
dency of air to mix and modily its characteristics by lateral
movement, turbulence and related physical processes, When a
parcel of air is moving vertically the change> that take place
often follow an adiabatic pattern because air is fundamentally
a poor thermal conductor, and the air parcel as a whole tends
to retain its own thermal identity which distinguishes il from
the smroundmg afr masses. In seme circumsiances, on the
other. hand, mixing of air with its surroundings must be taken
into account.

The rate at which temperature decreases in arlsmg, expand
ing air parcel is called the adiabatic lapse rate. 1{ the upward
movemnient of air does not produce condensation then the energy
expended by e\pdnsxon will.cause the temperature of the mass
to fall at what is called the dry adiabatic lapse rate, However,
prolonged reduction of the temperature invariably produces
condensation, and when this happens latent heat is liberated.
counteracting the dry adiabatic temperature decrease to a cer-
tain extent. It is therefore a distinguishing feature of rising
and saturated (or precipitating) air that it cools at a slower
rate (i. e. the:saturated adiabatic lapse rate) than air which
is-unsaturated.. Another dif{erence between the dry and salu-
rated adiabatic rates is that whereas the former remains con-
stant the latter varies with temperature. This is because air
masses at higher temperatures are able to hold more moisture
and on condensation therelore. {0 release a greater quantity
of latent heat. For high temperatures the saturdted adiabatic
lapse rate may be as low as 4°.C/km, but this rale increases
with decreasing temperatures, approaching 9° C/km.

In all, three different Iap_se rates-can be differentiated, two
dynamic and one static. There is environmental (or slatic)
rate, which is. the actual temperature decrease with height on
any occasion, such as on observer ascending with a balloon
would record. This is an adiabatic rate thelefore and may as-
sume any form depending on local air temperutuie conditions.
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There are also the dynamic adiabatic dry and saturated lapse
rates (or .cooling rates) which apply 1o rising parcels of air
moving through their environment. Close to ‘the surface the
vertical temperature gradient sometimes greatly exceeds the
dry adiabatic lapse rate,. that is, it is superdiabatic.-This is
particularly common in arid areas in summer. Over most or-
dinary-dry surfaces the lapse rate approaches the dry adia-
batic value at an elevation of 100 m or so.

The changmg properties of moving air parcels can be.con-
veniently expressed by plottmg them as path curves on .sui-
tably constructed graphs.

San.aﬂne 2. He npuberas k nomouiy c.nosapﬂ, l]OCTapaHTer
AOHATL 3HA'UeHHe CJIOB, HMEIOLIHX CXOAHLIt 10 3ByuaHHiO KO-
peHb B AHIJIMACKOM I DYCCKOM SI3BIKAX. ,

‘temperature, energy, adiabatic, vertical, non-adiabatic, pro-.
cess, characteristics, turbulence, prolonged, condensation, la-
tent, to differentiate, dynamic, static, actual, local, form. ’

3anauuc 3. BoinuinTte H3 TeKcTa aHTIHACKHE SKBHBAJICHTH
CAEAYIOUIHX PYCCKHX COBOCOYETAHHI: :

BepTHKaJbHOE nepememeﬂne BO3AYXa ..., TeHLEHLHS * BO3-
AyXa K NepeMelleHHIO . . ., CBA3aHHLe (hH3UYECKHE NPOLeCCH .
OKpYKaloune Bosu.yumme Maccel ..., pacllHpAIOLIHICH Oﬁ’beM
BO3AyXa ..., Bocxonﬂmee-’nsumeﬂne Bo’3;1yx‘a ..., AJUTEebHOE
CHIDKeHHe TeMMepaTypbl, (aKTHyeCcKoe yMmeHblUeHMe TeMmrepa--
Typbi, (aKTIMECKOR YyMEeHblIeHHE TeMAEpaTypHl ..., MeCTHHbI
TeMIlepaTypHbil peuM BO3AyXa . ...

3apaune 4, Onpeaesure Gopmy npuyactTHit (Pal‘thIple I Ac-
tive, Participle [ Passive Participle II).

surrounded, surrounding, being surrounded;

involving, being involved, involved;

decreased, being decreased; dec_r_easmg.

3apanue 5. [laliTe 3KBHBaJeHTbl PycCKHX npHyacTHif B cko6-
KaX, HCHOJb3ys FAIAroJbl AaHHble COPaBa; 3aTeM nepeBemrre co-’
yeTaHHsl Ha PYCCKHH: A3BIK.

l. masses (Harpernie) by radiation,

radiation (narpemawwasn) the volume, to surround
(narpesasicu) the :‘volume rises; 2. heat” ~  to heat
exchange wilh (oxpyxawmum) air, air - lo change

parcel (oxpyxennsit)-by cold masses;

3. the (mensownecs) properties of the air,

the (uameHnuBminecs) properties of the air. ; S
“3apmaure 6. O0bejiinuTe A8a NpeNJIONEHHST B OAHO, UCIOMb-

ays Partiviple 11 B kauectBe onpenenenns no ofpasuy.
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O6pasenu. Such winds are termed valley winds. They

~ are ‘generally . very light.— Such -winds: ter -
med valley winds are generally very light.

t. The continental type isrestiricted mainly to North

Africa. It is warm and dry. 2. This block is termed. lysime-
ter. It is weighed regularly. 3. The amounts of ‘smoke and
sulphur. dioxide are taken at once. They are calculated.
3apanne 7. IlpeoGpasyiiTe. cI0XKHbBIe NPeJIOXKEHHs ¢ NpHAA-
TOUHLIM OOCTOSATE/IBCTBEHHBIM B npocme npeaﬂomeaue ¢ npn
yacTHbIM 0GOpPOTOM.
O6paseu: When ice crystals are formed, they grow ra:
pidly. — When formed ice crystals grow rapidly.
When evaporation from oceans, lakes and moisture trans-
plred from plants are taken together, they are often referred
to as evapotranspiration. 2. ‘When the wafer is converted into
ice, its composition is not changed. 3. When these patterns
are seen on satellite photographs, they are cellular, with a ty-
pical diameter of 30 km.
3apanue 8. Onpenenure QyHKUUIO noxmepxmymro IpHYaCTHA
(onpesesienne, 06CTOSITENBCTRO, UACTh CKA3yeMOro), HpeAsoxe-
HUS nepeBemiTe ' '

A volume increase invoives work and the cunbumptlon

of energy thus reducing theheat. 2.Prolonged reduction
of the temperature produces condensation. 3. Latent heat is
" liberated, counteracting the dry adiabatic tempera-
ture decrease. 4. The maritime type is characterized by

high temperatures accentuated by the warmin g action -

to “which the descending air.is subjected 5 There is
a temperature inversion — a Iayer of the atmosphere in which
the temperature is increasing with the layer to have the
same condensation level. 7. The cloud has an arched top and
a flat base. 8. When falling, rain is.-evaporated -into the air.
9. Stratus is the name given lo layers of clouds which show
no internal structure. » .

TEKCT 11, (‘ONDENSATION

Sapaune 1. Hpo‘mne U )L’I‘HO nepeaoquu TCKCT, oépamaﬁ
BHIMAlHE 1 )uonp=6 Tenie NPHRACTHR, c«-ing» Gopm H nac-

CHBUBLIX KOHCTPRYKILBIL
Condensation, the .Jirect cause of all the various forms of

precipitation, occurs under varying conditions which in one
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way or another are assocxated with change in one of the lin-
ked parameters of air volume, temperature, pressure or humi-
dity. Thus, condensation takes place (i) when the tempera-
ture of the air is reduceéd but its volume remains constant
and the air is cooled to dew point; (ii) if the. volume of the
air is increased without addition of heat; this cooling takes
place because adiabatic expansion causes energy to be consu-
med through work, or (iii) when a joint change of teimpera-
ture and volume reduces the moistureholding canacity of the
air below its existing moisture content. The key to the under-
standing of condensation clearly lies in the fine balance exis-
ting between these variables. Whenever the balance between
one or moré of them is distributed beyond a cerfain limit con-
densation may result. The most common circumstances for
condensation :producing are those producing a drop in air tem-
perature; namely contact cooling, mixing of air masses of
different temperatures' and dynamic cooling of the atmosphere.
Contact c¢ooling is produced, for example, within' warm, moist
air passing over a cold land surface. On a clear winter night
strong radiation will’ cool the surface very quickly and this
surface cooling will gradually extend fo the moist lower air,
reducing the temperature to a point where condensation occurs
in the form of dew, fog or frost, depending on the amount of
moisture involved, the thickness of the cooling air layer and
the dew-point value. The latter being below 0°C, it is referred
to as the hoar frost-point if the air is saturated with respect
to ice. The mixing of the dlffermg fayers within a single air
mass or of two differing air masses can also produce conden-
<ation. Undoubtedlv the most effective cause of condensation,
however, is the dynamic process of adiabatic cooling.

3apanue 2. lafiTe 3KBHBaJEHTHl PYCCKHX npnqacmﬁ B CKOG-
Kax, 06pasysd HX OT CJelYIOUIHX rAaroJoB:

to cool. (oxnawparoiunii, oXJaKIEHHI, oxnamnaq)

ta pass (npoxonmsmwii, npomegumil, npoxons),

fo saturate (nacuiulaoninii, HacHIIIeHHBIH, Hacbinias),

{o exist’ (cymecTeviomyil, cyumecTsys, CymecTnoBaguii).

3ananue 3. Tlepemepnrte caenyiollHe npennoNe:ns, NPHHH-
Mas RO BHHManue, uto cydhduKe -«ing» cayxurt nnu o6pasona-
H¥S KaK npHUaCTHs, TaK U CYLLeCTBHTENBLHOTO. ‘

1. Snow .occurs when the freezing level is below 300 m.

2. Accretion forms a casing of clear ice around the pellet.
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3. This energy is generally provided by the removal of
heat from the immediate surroundings causing an apparent
heat loss. , ,

4. The mmng of the dlffermg layers within a ,single air
mass can also produce condensation. ‘

5. The maximum velocity occurs.just before sunrise at the
time of the maximum diurnal coolmor

.6. The displacement of an air parcel causes an increase in
its: volume and a vonsequent lowering of its temperature.

. 7. Such a temperature  change, involving no_subtraction
or addition of heat, is termed adiabatic..

3ananse 4. I‘Ipeoépasyme CJOXKHO-IOAYHHEHHBIE npeﬂnome-
HHSL, HCHIOJIb3YS. HE3aBHCHMBIH NIPHYACTHbIf 000pOT o, 06pasuy.
ﬂpemomemm nepesegnTe.

O6paseu: When the temperature of the air is. reduced,

condensation  takes place. -— The temperature
-of the air reducing, condensation takes place: -

1. When' the temperature of the air decreases, the air is
cooled to the dew point. 2. As differences no longer -exist bet-
ween air masses, decay occurs. 3. Since the air temperature
at the surface is about 1,5°C, mixed snow and rain is pos-
sible. 4. If there is a net accumulation of air in a limited sec-
tor, convergence takes place. 5. When several cloud layers are
present in the atmosphere, natural seeding may he important..
" 3agaune 5. Coepuinire jiBa 1PEJLIOKENIHSl B OAHO, HCNOAL2YS
ie3aBUCHMBITT  TIPHYACTHDI o6opm~ 1o o6p(m[y ITpennoskenns
nepeBenTe. :

O6pasen Three different lapse-rates can be differentia-

ted. Two are dynamic and onc static. — Three
different lapse-rates ecan be differentiated, two
heing dynamic and one static.

1. The air can be régarded as an infinite number of small
air parcels. Each rotates cyclonically about an axis. 2. Only
six per cent of the annual precipitation of Arizona is of local
origin. The remainder. is transported into this area. 3. The
pressuregradxent force hasvertical and horizontal components.
The former is more or less in balance with the force of gra-
vity. 4. Occlusions: are classified as cold or warm. The diffe-
rence depends on the relative states of air masses,

3amanne 6. ﬂepeaenme UPCAMOMKENIsT, cojleprKaliue Hesa-
BHCHMBbilt npnuam Hbift 06OPOT, YUHTHIRAR €70 MeCTO B UPeANO-
KEHH.
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I. The air being warm and moist al the surface, strati-
form cloud commonly develops. 2. In summer-warming of the
lower . layers generates a steep lapse rate, the low relative
and specific humidity preventing the cloud development and
precipitation. 3. The air moving downslopes into an.open val-
ley, a «mountain wind» develops simultaneously ‘along the:
axis of the valley. 4. There being warin afternoons, the late-
rally constricted but vertically expanding air tends to blow
up the valley axis. 5. The wave form remains more or less
stationary relative to the barrier, the air moving quite rapidly
through it. 6. The air being colder than the air followmg it,
the occlusion is warm.

TEKCT 12. EVAPORATION

~ 3ananue 1. IlpoutuTe u YCTHO nepeseinTe TekcT, ofpalnas
BHHMAHHE ha YROTPeSjielie TePYH/Ms B PasfHUHLIX QyHKIUIAX.

It’s worth noting that evaporation occurs whenever energy
is lransported to an evaporating surface if the vapour pres-
sure in the air is below the saturated wvalue. The saturation
vapour. pressure increases with temperature. The change in
state from liquid {o. vapour requires energy to be expended in
overcoming the intermolecular attraction of the water partic-
fes. This energy is generally provlded by removing heat from
the immediate surroundings causing: an apparent hecat 1oss
(latent heat), and a consequent drop in temperature. The la-
tent heat of vaparization. to evaporate 1 g of water at 0°C is
600 calories. Conversely, condensation releases- this heat, and
the temg‘trature of an air mass in which condensation is oc-
curing is increased as the water vapour reverts to the liquid
state. The diurnal range of temperature is often moderated by
damp air condition, when" evaporat;on takes place- dmmo the
day and condensation at night. '

Viewed another way, evaporatton 1mphes an addition of
kinetic energy individual water molecules and, as their velo-
cilv increases, so the chance of individual Smhce'molecules
escaping into the atmosphere becomes greater. As' the faster
molecules will generally be the first to-escape; so the everage
energy (and therefore temperature} of those composing -the
remaining liquid will decrease and the quantities of energy
required for their continued release become correspondingly
greater. In this way cvaporation decreases the temperature of
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the remaining liquid by an amount proportional to the latent
heat of vaporation.

The rate of vaporizing depends on a:number of factors.
The two most important are the difference between the satu-
ration vapour pressure at the water surface and the vapour

- pressure--of the air, and the existence of a continual stupply of

energy to the surface. Wind velocity can also affect the evapo-
ration rate because the wind is generally associated with the
importation of fresh, unsaturated air which will absorb the
available moisture.

3apnanue 2, [lepeBesnTe c/10BOCOYETAHHS, YUHTEBAS npaBmlo

) <<1J,€TIO‘~IKII CYUIeCTBHTERAbHDLIX >,

1. Vapour pressure..., saturation vapour pressure.
2. Water particles..., water particles attraction...; 3. Tem-
perature drop ..., temperature drop increase...; 4. Air mass
temperature ..., air mass temperature increase .

3anaune 3. CpasHuTe nepeBOA 1/1aroJ/JbHbLixX CbOpM Gerund In-
definite Active, Gerund Indefinite Passive.
- It's worth noting. .. — it's worth being noted...; it’s pro-
vided on removing ... —it’s provided on heing removed

" they enter by hurs‘[mg .. — they enter by being bursted...,

it prevents from heatmg ..—'it prevents from leing hea-
led...; he objecied reading...— he ohjected to heing read .

Sananve 4. Obpasyiite repyHauii, Boiipan comnercwemm'
raaroa crnpasa, Ilpesomenns nepesenute.

I. Sea salts enter the atmos ;,hore by .| to vaporize
(paspuiBast) the air bubbles. : “| to burst
2. Energy is required in (aas upeopo- . {lo overcome
Jenusi) intermolecular attraction. "| to understand
3. The rate of (mnapemm) depends on to define
a number of factors. - | to express-
. 4. This is of importance in (monnMa- | o heat "
HUS) the bhehaviour of upper winds. , to move

. 5. These forces prevent air from (npo-
xoxpenne) directly across the isobars.

6. (Harpemanue) from below acts io
increase. air-mass dinstability. ,

7. Penman succeeded in:' (Bupaznrth) -
cvaperation losses in terms of four mcteo—
ro!oglcal elements. :

8. For this purpose he suggested (on-
pefenuts) a convective condensation level.
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Sanaaue 5. Hepeseume npennomeﬂaﬂ, qubusaa paanuqmﬂe
(pyuxumr repyHus. -

1. Theoretical methods for determmmg evaporation rates
have followed two lines of approach 2. Fog or low stratus
with drizzle result from air mass mixing or warm advection.
3. Experimenting’ with-a” tephigram “shows that the convective
condensation level rises. 4. This méthod is generally satisfac-
tory for routine forecasting. 5. Vertical mixing has the effect
of averaging these’ conditions through the layer affected.
6. Show occurs when the aggregations of ‘ice crystals do not
have time to melt before reaching the. ground.

-3apanue 6. TIpeo6pasyiite cA0XKHO- nomauemme npennome ‘
HHS B npocToe C repyuananbnmm 060poTOM. TpennioxeHus ne-
peseaute.

Oopaseu When we convert ‘water into ice we’ “do not

change its composrtlon ~~On (in). converting
- water " into ice we do not change its_ compo-
sition.”

When minute ice crystals have formed they grow ra-
pldly by deposition from vapour. 2. When we subject air to
very great pressure and cooling it is possible to transform .
it to the liquid state. 3. When sea salts burst the alr bubbles
they enter the atmosphere. ' )

3apanue 7. Iepesenute cienyiomue MPeJIONKEHHUS, YYHTHI-
Baft, 4T0 cyQPHuKC «-ing» cJyXuT JJis 06pasoBaHHs KaK repyH-
IMs, TaK H CyLlecTBUTEJBLHOrO.

1. Hailstones 'may fall’ considerable distances without ‘mel-
ting. 2. The key to the understanding of condensation lies in
the fine' balance between these variables. 3. The depressmn
usuaily achieves its maximum intensity 12—24 hours after
the beginninig of occlusion. 4. Anabatic winds. result from
greater heating of the valley sides compared with the valley
floor. 5. The sky may ¢lear very abruptly even before the pas- -
sing of the surface cold front. 6. A'drop 6f 1 mm radius falls
42 km before evaporating. 7. Typical wind ‘Speeds may be.
increased where low-level temperature inversion prodiices a
«Venturi effect> in‘ constricting and accelerating the floor.
8. The freezing of supercooled water drops may also produce
ice splinters.

TEKCT 13. CONDENSATION NUCLE]

- 3apanue 1. IIpoutuTe M yCTHO mepeBeflTe TEKCT, VUHTHIBAS
pasnnuHble QYHKUHI HHOHHUTHBA.
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We know condensation to occur with the utmost difficulty
" in ‘clean air; moisture must generally find a suitable surface
upon which it can condense. If pure air is reduced in tempera-
‘ture below its dew point it becomes supersaturated (i. e. re-
lative humidity exceeding 100%) To maintain a pure water
drop” of radius 107 c¢cm reqmres a relatlve humldlty of . 3209,.

Usually condensatlon occurs on’ a foreign surface which

' can be a fand ‘or plant surface, as is the case for dew or frost,

' whlle in the free air condensation begms around so-called hyd-
roscopic nuclei. These particles are known to be dust, smoke,
sulphur dioxide, salts' (NaCl) or similar microscopic substan--
ces, the surfaces of which have the property of wettablhty
‘Moreover, hydroscopic aerosols are soluble. This is very. im-

" portarnit since the saturation vapour pressure is less over a so-
lution droplet (for example, sodium chloride or sulphuric acid)
than over a pure water drop of the same size and temperature.
Indeed, condensation begins on hygroscopic particles before
the air is saturated; in the case of sodium chloride nuclei at
78Y% relative humidity. Sea salts, being particularly hydros_co<
pic, enter the atmosphere principally by bursting the air bub-
bles, fine soil particles and chemical combustion products
raised by the wind being equally important sources nuclei.
On average, oceani¢ air contains one million condensation
nuclei per lltre (thousand cmd) and land air holds soitie. 5 or
6 million.

“The process of growth of water droplets is far from %lmple
and much remains to be explained. In the early stages small
: drops grow more quickly than large ones, but, as the size of
 a droplet increases its growth rate by condensation decreases.
~ The radial growth rate obviously slows down as the drop size
increases because there is an increasingly greater surface area
'to. add to with every increment of radius. However, the con-
densation rate is limited by the speed with which the released
" latent heat can be lost from the drop by conduction to the air
‘and this heat reduces the vapour gradient. Moreover compe-
tition between droplets for the available moisture increasingly
tends to reduce the degree of supersaturation.

The gradual process of condensation is madequate to exp-
lain the rates of formation of raindrops which are often ob-.
served. For example in most clouds precipitation develops
within.an hour. It must be remembered too that falling rain-
drops | undergo evaporation in the unsaturated -air below the
cloud base. A droplet of 4,1 mm radius evaporates after fal-
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ling -only 150 m at temperature of 5° C-and 90% relative humi-
dity, but a drop of 1 mm radius would fall 42 km before eva-
porating cloud-droplets are not likely to be the immediate
source of raindrops.

3ananue 2. Haiigute B TeKcTe aHrjuiickHe 3KBHBaJfeHTH pycC-
CKHX CJ0BOCOYeTaHui.

\...CTAHOBHTCS NEPeHaCHIEHHBbIM ... .'; .. HHOPOAHAaA (IOBEpX-
HOCTB... .;  ...CBOHCTBO ‘YBJIaXXHAIEMOCTH...;. siApa KOHJeHca-
HHH...; ...CKOPOCTb paJHajibHOTO pOCTa...; ...BbLAEJEHHOE
CKPbLITOE TEMIO...; ...NOCTEHEHHbIi NpoOlecc KOHAEHCALHMH...;

LKopOCTb ofpasoBaHus JOXKJAEBbIX Kamedsb,..; »Henocpeucmeﬂ-
Hbm HCTOYHMK AOK/EBBIX Kamelb. .

. 3apanne 3. IlepeBenure HpE}IJlO}heHHﬂ npmmmaﬂ BO BHH-
MaHHe pasnHuHble QYHKUHH uHpHHHTHBA. .

1. The change in state from llquld to vapour reqmres
Lnergy to be expanded.

2. To maintain a pure water dr0p of radlus 10—7 cm requx
res a relative humidity of 320%.

3. The process of growth of water droplets is far from
simple and much remains. to be explained.

4. The gradual process of condensation is inadequate to
explain the rates of formation of raindrops.

5. The faster molecules will generally be the first to escape.

6. To evaporate I g of water at 0°C the latent heat of
vaporization is 600 calories.

7. Essentially the method is to measure the percolation
through an ‘enclosed block of soil with a vegetation cover.

* 8. The simplest way to visualize the manner in which this
deflecting force operates is to plcture a rotating disc on whlch
movmg objects are deflected.

3apanue 4. [Tepesejnre npe;womemm couepmaume oé'bem-
HblII H Cy6beKTHbill MHHQUHHTHBHBIE OGOPOTHI.

. We know condensation to occur ‘within the utmost dlffl
culty in clean air.

2. These particles are known to be dust, smoke, salts, etc

3. Cloud droplets are likely to.be the immediate sources

of raindrops.

4. Cooling ' takes place because adlabatlc expantlon causes
energy to he consumed through work.

The air. in advance of the depression,is- most hkely to be
the eoldest .
. 6. The distribution. of the physwal prOpertles of air masses
has been shown to be considerably modified.
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7. The-origin of freezing nuclei has been the sub]ect of
much debate, but we’ con51der fme sml partlcles to be a major

< sgurce. - e

Piiene o TEKCT 14

‘“3“21'¢Laﬂne.“l'l‘poqrm‘e TEKCT €3 MOMOLIM CAOBaps W CKaXKHTe,

G ienr xrosopmca B HEM: 0-.COHEP2XKAaHHH BJATH B aTmocq)epe I

The mmsture content of the atmosphere can be measuredl

“ih''a riumber of ways. The total mass of water in a given vo-
Jume of air, i. e. the density of the water vapour, is one such
‘mieasure. This is termed ‘the absolute humidity and is ineasu-

red in grams per cubic metre. Volumetric measurements are

" not’ greatl} ‘used i meteo:ology and more convenient is the

mass mixing ratio. This is the mass of water vapour in grams

“per kilogram-of dfy air. For most pratical purposes the speci-

fic humidity is identical, being the mass of vapour per kilo-

“gram of air ircluding 1ts mmsture

Gt

’;;' TEKCT 15 .

sazlauue I’lphonTe Texer H HaH}lHTe B HeM [pel/ozeHHe,
B KOTOPOM C€OO6LUaeTcss 0 caMbiX Ma/ibiX BeJH4YHHAX BJIAroco-
AepIKaHHA.

The bulk of the atmospheres ‘moisture content is contdmed

~ below 500 mb (6574 m) It is also apparent that the seasonal
- effect is most marked in the lowest 3000 m or so, that is below

about 700 mb. Over southern Asia during the summer mon-
soon.an air column holds 5—6 cm of precipitabie water, com-
pared with less than | cm in _tropical desert areas. Minimum

- values.of 0,1—0,2 cm occur over high latitudes and continen-

tal mten iors of the northern hemtsphexe in winter.

TEKCT 16

3a11am.e.‘ﬂp0qmas TEKCT, .CKaMSHTE, 0. KAKOI, maccmpnka-
3eCh HAET pevl: THIIOB ()POHTOB UIH THNOB 06JaKOB. :

The great variety of cloud forms necessitates a classilica-
tion for purposes of weather reporting. The internationally”
adopted system is based upon (a) the general shape, structure
and vertical extent of the clouds,; and (b) its altitude. '
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1 These primary characteristics are -used to define the ten
l)asm groups. High cirriform ¢loud is.composed of ice crystals
giving a generally" fibrous appeararce. Stratiform clouds are
layer-shaped, while cumuliform ones have a heaped appearance
and usuallv show progressive.vertical development. Other pre-
fixes are alto for middle fevel' (medium) clouds and nimbo-
for low cloud of considerable thickness, which appear dark grey
and from which ‘continuous rain is falling. - .

The height. of ‘the cloud base may show a conslderable
range for any of these types and varies with latitude. -

TEKCT 17

" 3apanne. [IpouTHTe” TEKCT M OTBeTbTE Ha BOMPOC, B KAKOM
c/lyqae HMEIOT MECTO CHJIbHbIE JNBHH C TPO3AMH. -

The weather conditions observed at cold fronts are equally
variable, depending upon the stability of the warm sector air
and the vertical motion relative to the frontal zone. The clas-
sical cold-front ‘model‘ is of ‘the .ana-type, and the cloud is
usually cumulo-nimbus. Over the British Isles air in the.warm
sector is rarely instable, so that nimbostratus occurs .more
frequently at the cold front. With the kata-cold front the cloud
is generally stratocumulus and precipitation is light. With ana-
cold fronts there are usually brief, heavy downpours. someti-
mes accompanied by thunder. The steep slope of the cold
front, roughly 2°, means that the bad weather is of shorter
duration than at the warm front. With the passage of the
cold front {he wind veers sharply, pressure begins to rise and
temperature falls. The sky may clear very abruptly, even be-
fore the passage of the surface cold front in some cases, alt-
hough with kata-cold fronts the changes are altogether more
gradual.

TEKCT 18

3apanne, [TpocMOTPHTE TEKCT W CKaKuTe: KakHe BUAL OCaX-
KOB YNOMMHAJOTCS! B HEM.

Rain has been discussed at lengih because it is the most
common form of precipitation. Snow occurs when the freezing
level is so near the surface that aggregations of ice crvstals
do not have time to melt before reaching the ground. Gene-
rally this means that the freezing level must be below 300 m.
Mixed snow and rain («sleet» in British usage) is especially
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likely when the air temperature at the surface is about 1.5° C.

- Snow rarely occurs with an. air temperature exceeding 4° C.

Soft hail pellets (roughly spherical, opaque grains of ice
with much- enclosed air) occur when the Bergeron process ope-
rates in a cloud with a small liquid water content and ice par-

- ticles grow mainly by deposition of water vapour. Limited

accretion of small super-cooled droplets forms an aggregate of
soft, opaque ice particles - mm or so in radius. Showers of
such pellets are quite common in winter and. sprmg from. cu-
mulonimbus clouds. : : :

TEKCT 19

3apanue. IlpounTaB. TEKCT, - CKaXKHuTe. KakK 'YBeAHYHBAETCS
KOHUEHTpALUHA 030HA B amocqyepe

The ozone concentration in the earth’s atmosrhere increa-
ses vertically, reaching a maximum in a layer which may lie
between heights of about 12 and 22 mi, depending on time
and latitude. The amount of ozone in any. vertical colummn in
the atmosphere varies with changes in the atmospheric circu-

lation. Hence, measurements of the distribution and variations

of ozone at the surface and in the lower levels of the atmosp-
here provide ‘clues to the vertical and horizontal motions of
the lower stratosphere. Moreover, ozone is thought to be res-
ponsible for the large annual temperature variation in the
stratosphere above the polar reglons
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