Chapter 13 Weather

The Difference Between

Weather and Climate

The term weather should not be confused with
chimate, though they are very closely related to each
other in the study of meteorology and climatology.
We don’t hear people saying that the climate of the
day is warm or cold, but we do talk of warm weather,
a cold morning, a sunny afternoon, a rainy day or a
chilly night. Any casual remarks about the atmos-
pheric conditions of a certain place at a certain time
are about weather. It is never static, and thus cannot
be generalized. In the same country, even over a
small area, the weather can vary tremendously. It
may be sunny in one part of the district, but raining
heavily a few miles away. Strong gales may be
experienced along the coasts while the interior may
be relatively calm. It is important to realise that
any place can be subjected to haphazard changes in
weather at any time.

When we speak of climate we mean the gyerqyge
atmospheric conditions o overaconsid*cr—a'B%E
time. For climatic averages, a minimum period of
35 years is desirable. This involves the systematic
observation, recording and processing of the various
clements of climate such as rainfall, temperature,
‘humidity, air pressure, winds, clouds and sunshine
Before any standardization of the climatic means
or averages can be arrived at. The climate of

ysia is described as hot, wet, equatorial climate
which is a summing up of the average everyday
imate of the country throughout the year.

The degree of variability in the climate or weather

a country also differs. Generally speaking, the

imate of temperate latitudes is far more variable

n that of the tropics. The climate of the British

Isles is so changeable that many people have commen-
ted that ‘Britain has no_climate, only weather’.
Conversely, the climate of Egypt is so static that it
makes a good deal of sense when people say that
‘Egypt has no weather, only climate’.

The Importance of Climate and Weather

The, profound influence of climate and weather
over man’s activities can be seen from his everyday
life. Forces of nature have regulated to a very great
extent the sort of food we eat, what we wear, how we
live and work. Our mental alertness, our physical
characteristics and even our racial differences when
closely examined have at least some relationship
with climate. The direction of winds once controlled
the pattern of trading routes. The safety of modern
air communications is closely tied to accurate
meteorological reports from the ground stations.
Despite the advances made in science and technology,

- farmers and their crops are still at the mercy of the

climate and the weather. Conditions of temperature,
precipitation and humidity may promote or dis-
courage the growth of fungus and diseases which may
be injurious to both men and crops. Deat! rates
are normally high in tropical countries ; in
deserts, because germs are not transrmgﬁu y
in_regions of high temperature and low humidity.
Cool, fresh mountain air is always good for health.

~ Weather i jons are
scattered all over the globe, including the oceans,
using some of the most up-to-date weather instru-
ments to gather a wide range of data as raw materials

for_the construction of weuifie; maps or synoptic
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charts, Though men are still unable to tame the
forces of nature such as floods, droughts, typhoons or
hurricanes, a sound knowledge of the trends or the
weather systems can often help to avoid or reduce the

seriousness of the calamities. Professional meteoro-

logists areable to forecasithe weather fairly accurately
from local observations. all in the barometer, a
change of cloud types, a bright sunset or even a
whisper of the wind can be very useful tips to a weather
forecaster in detecting what is going to happen next.
A casual glance at the sky will be sufficient for a
weather expert to sum up the conditions of the
_atmosphere.

To-day farmers are becoming more and more
dependant upon meteorological services. A know-
ledge of the likely weather of a place will be useful
for a farmer to plan his work for the season or the
year. Frequent agricultural bulletins issued by the
Meteorogical Office will assist farmers to take due
precautions against frosts, hail, heavy snowfall or a
period of possible drought. Sailors at sea are

-5 ——

«— copper cylinder

!

glass bottle

Fig 96 (a) A rain gauge

94

o
% INCH

warned promptly of any on-coming gale or typhoon.
Modern air transport, military operations, geogra-
phical expeditions, even important games and outings,
often take due consideration of meteorological
reports. A fair knowledge of the weather is not only
useful but often essential.

The Elements of Weather and Climate

To collect various climatic data and to prepare
maps and charts of them, the following elements o
climate are normally observed and measured by
weather instruments,

1. Rainfall. Rainfall including other forms of Pre-
cipitation (snow, sleet and hail) is always measured
by a metal instrument called a rain gauge(Fig 96).
It consists of a copper cylinder with a metal funnel
either 5 inches or 8 inches in diameter, which leads
into a smaller copper container or a glass bottle.
The hole in the funnel that leads down to the container
is very small so that evaporation of the collected rain
is minimised. The gauge should be at least one foot

(b) Ordinary measuring cylinder
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ve the ground and firmly fastened, to avoid
olashing. The instrument should be sited well
sway from tall buildings, high trees and other objects
which would shelter it.
measurement of the rainfall is done by removing
funnel, emptying the rain in the container into a
uated cylinder with a 14 inch diameter. The
ding should be done at eye-level and to an accuracy
001 inch. For greater accuracy, a special kind of
r measyre as shown in Fig. 96 (b) which tapers
i the bottom may be used. It gives an accuracy
up to 0-005 inch. An inch of rainfall means the
amount of water that would cover the ground to a
depth of 1 inch, provided none evaporated, drained
off or percolated away. For meteorological record-
ings, a rain-day is reckoned as a period of 24 hours

with at least 0-01 inch or more rain being recorded.
If the amount exceeds 0-04 inch, it is considered a

wet day. For general reckoning, the average rainfall
for Malaysia is less than 0-3 inch a day. Only a
torrential downpour can account for more than an
inch of rainfall jn a day. The rain gauge must be
examined every day. In temperate regions, snowfall
is_carefully melted by warming the funnel and then
measured. For all practical purposes 10.t0.12 inches

of_snow may be considered as equivalent to 1 inch
o@.

The daily records of rainfall will be added at the
end of the month to find the total rainfall for that

month. The total for each month is again added at

the end of the year to find the annual rainfall.
The mean annual rainfall is obtained from the aver-
ages of annual rainfall taken over a long period of say_
35 years. For plotting in rainfall maps, places having
the same mean annual rainfall are joined by a line
called a isohgc_d as shown in many atlases. Rainfall

can also be graphically depicted as shaded rainfall

columns, one for each month of the year as in Fig. 97
or in dispersal diagrams, one dot for each year for as
many years as possible as in Fig. 98. The former
illustrates the monthly rainfall regime over a year and

the latter shows at a glance the range of dry and

wet years for 35 years.

2. Pressure. Air is made up of a number of mixed
gases and has weight. It therefore exerts a pressure
on the earth’s surface which varies from place to

place and from time to time. This force that presses

on the surface of any object can be fairly accurately

measured. The instrument for measuring pressure

is a barometer, as shown in Fig. 99, invented by the
scientist Galileo and his assistant Torricelli in 1643.

The ordinary mercury barometer consists of a long
glass tube, sealed at. the upper and open at the

lower end. The lower end is inverted in a bowl of
mercury, whose surface is exposed to the air. Varia-

tions in the atmospheric pressure on the mercury
surface are balanced by the column of mercury in the
glass tube. This gives the pressure of the air and can
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97 A rainfall histogram showing
the monthly rainfall of Kota
Kinabalu, E. Malaysia

Fig 98 A rainfall dispersal diagram for
Gibraltar for 35 years
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Fig 99 A mercury barometer
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be read off quickly from the scale on the glass tube.
Any liquid could be used for this purpose, but mercury
has been chosen because it is the heaviest hqmd known

If o were used
column for normal atmospheric pressure would be
34 feet! At 18

inches, or 760mm. If the pressure increases, the air
pressing on the surface will force up the mercury
column to about 31 inc igh pressure). When

the pressure decreases, as less air presses on the

surface, the mercury column will drop about 28 inches

(low pressure). As pressure is a force. it is more
ure it in

appropriate to meas

A new unit known as the millibar (mb) was adopted
by meteorological stations in 1914 A_nmﬂm—

heric pressure equivalent to

wei toxareadm_of299xnc m in the

column is 1013 millibars. On maps places of equal
pressure are joined by lines called isobars. 1In

_Wm@w
in the formation of cyclones and anticyclones. In

normal circumstances, they vary from 960 mb. to
1,040 mb. :

Pressure readings vary with a number of factors.
A sea-level reading of 30_1_r_gches will be halved on
mountainous regions of 3-5 ve sea_level.
Thmmbemuuuoggawends there is

an_g_so the _vygxggg,__rg essure is less. The barometer

is also sensitive to gravitational forces at ' different

latitudes.  The mercury itself also expands with an
increase in temperature.  Therefore for professional
meteorological work which requires very accurate
readings, corrections have to be made in respect of
altitude, latitude and temperature. -

Since a mercury barometer that dips in liquid
mercury is inconvenient for outdoor measurement.
a more portable but less accurate type known as the
ancroid barometer is used, This comprises a small

metal container, with most of the air driven out to
form almost a vacuum. As there is practically
no pressure at all inside the box, any increase in
pressure on the outside of the box will cause the lid
to move inwards thus registering high pressure by an
indicator on the revolving dial. When there is a
decrease in pressure, the lid springs outwards,
registering low pressure by the indicator (Fig.100).

In_aeroplanes, a modified type of aneroid baro-

meter called an altmeter is used. As pressure
decreases wnth altitude at an a roximate
feet

mch dro the or

attamg_mad_‘_ mlllxbars ormcbee Wnththls.
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terms of a unit of force.

e alMOSst vacuum

Fig 100 An aneroid bavon.\eter
the pilot will be able to tell the altxtude of the plane

above sea level. For a continous record of press
changes 8818 ometimes required, the self-recording

;, Tempeutlre. Temperature is a very important

element of climate and weather. The instrument
for measuring temperature is the thermometer which
is a narrow glass tube filled with mercury or alcohol.
It works on the principle that e
heated and contracts when cooled. On thermo-
meters, temperatures are marked in one of two ways.
-point is 32°F. and
the bonhng-pomt is 212°F. For most scientific § |
ugrade R seale is_pre

int i AN g-point is 100°C,
an daily tanperamre ofMalaymals 80°F. or
26.7°C. For rapid conversation of one scale into
another, the following fommlu may be uscd.
To obtain Fahrenheit—= x

e.g. to convert 20°C. into Fahrenheit:

(1-8 x20°C.) +32°F.=36" +32°-68°F
To obtain Centigrade —(°

e.g. to convert 59°F. into Cenngmde.

(59°-32°)+1-8=27+1:8=15°C.

As the degree of ‘hotness’ varies tremendously
from one place to another, thesmlxofﬂlems ument
is very lmportant A lemperature m in ""
daylight is very high, because it measures the direct
insolation of the sun. It i “l. T"'I""-"ﬁ?" :

‘temperature_in_the sun’. For tural

earth tﬂnpmm
the ground. The thermometer is enclosed in a
special tube and the bulb is embedded in

paraffin wax, so that they are less sensitive to abrupt
temperaturechanps. To assess the possible dama 0eS
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Fig 101 A Stevenson Screen

done by ground frosts to croE in temperate latitudes,
grass lemperatures are also taken.
But the temperatures that we are so accustomed to

tic are shade tem that is the
temperatures of the a;r. utions therefore must
be taken to exclude the intensity of the sun's radiant
heat. This is done by placing the thermometers in a
standard meteorologi S known as the
1g. . It consists of a white
wooden box raised 4 feet above the ground on stilts.
The roof is double-layered with an intervening air
space to exclude much of the direct rays of the sun.
The sides of the box are louvred like ‘venetian blinds’
to allow free circulation of the air. One side of the
screen is hinged to serve as a door which can be
opened and closed to give access to the instruments
kept inside. The floor of the screen is also louvred.
The Stevenson Screen normally carries maximum and
minimum thermometers, dry and wet bulb thermo-
meters. Larger ones may also contain a self-record-
ing thermogram and hygrogram.

Maximum and minimum temperatures are mea-
sured by the maximum and minimum thermometers.
They are either in the form of separate thermometers
or joined in a U-shaped glass tube as in the Six’s
thermometer. The maximum thermometer records
the Tighest temperature reached during the day.
The mercury in the closed glass tube expands when
the temperature rises. It pushes a metal indicator
up the tube and this stays at the maximum level when
the temperature drops. The end of the indicator
nearest the mercury, as indicatad in Fig. 102, gives

the reading of the maximum temperature, which 1S
87°F. in this case. To reset the mercury for the next
day’s reading, swing it hard or draw the indicator
back by a magnet.

The minimum thermometer records the jowest
temperature reached during the day; it probably
occurs in the middle of the night or e early in the
morning. The glass tube is filled with gicon00
which allows the indicator to slide freely along the
tube. When the temperature drops, the alcohol
contracts and drags the indicator towards the bulb
by the surface tension of the indicator. When the
temperature rises, the alcohol flows past the indicator
leaving it where it was. The end of the indicator
farthest from the bulb gives the reading of the
minimum temperature, which is 73°F, in Fig. 102.

minimum
maximum

Fig 102 Maximum and minimum thermometers
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The thermometer is then reset by a magnet for the
next 24 hours’ reading.

In recording temperature, the maximum tempera-
ture is entered in the column for the previous day
and the minimum temperature in the column for
current day because of their respective period of
probable occurrence. Themean daily temperature is
the average of maximum and minimum ¢.g. (87 F. +
73°F.) + 2 = 80°F. But an accurate mean should

be the average of 24 readings taken at hourly intervals

during the whole day. In practice this is almost
impossible except with a self-recording instrument.
The difference between the maximum and minimum
temperatures of a day gives the diurnal range of
temperature. The di between the hottest
month (i.e. July in the northern hemisphere) and the
coldest month (i.e. January in the northern hemis-
sphere) gives the annual range of temperature.

In diagramatic representations, monthly mean
temperatures are shown in simple temperature graphs
(Fig. 103) or in temperature distribution maps as
isotherms.  For these maps temperatures areredyced
10 sea level— that is shown as if the recording
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Fig 103 A temperature graph of Mukden, Manchuria
(42°N., 123°E.)

station were at sea level. Temperatures decrease at
the rate of 1°F. drop in temperature for 300 feet ascent
in altitude, so for highland stations a higher tempera-
ture is shown than was actually recorded.
4. Humidity. Humidity is a measure of th

nessof the atmosphere which varies greatly from place
to place at different times of day. The actual amount

of water vapour present in the air, which is expressed
98

in_grams per cubic metre, is called the absolute

humidity. But more important from the point of
view of weather studies is the relative humidity.

This is the ratio between the actual amount of water
vapour and the total amount the air can hold at a
given temperature, expressed as a percentage. Warm_
air can hold more water vapour than cold air, so if it
contains only half the amount it could carry, the
relative humidity is 50 per cent. In the equatorial

ions. is common in the mornin
water vapour as it can . When_the relative
humidity reaches 100 per cent, the air is completely
mTJrT:e‘:iy.‘me‘mTﬁpmmn*ﬁ said 1o be at
dew-point.  Further cooling will condense the water
vapour into clouds or rain. Tt is thus clear that when
relative humidity is high the air is moist, as in the
equatorial regions; when it is low, the air is dry as in
the deserts.

The instrument for measuring relative humidity
is thenygrometer, which compriseswet
thermometers placed side by side in the Stevenson
Séie'e\_ﬂﬁg’.giﬁ). ‘The dry-bulb is, in fact, the ordi-
nary thermometer that measures the shade tempera-
ture mentioned earlier. The wet-bulb is kept wet
by a wick that dips into a reservoir of distilled water.
When the air is not saturated evaporation, which
produces acooling effect, takes place from the moist
wick. The wet bulb therefore always shows a lower
reading than the dry bulb. With reference to prepared
tables for calculating relative humidity, under the
difference column of the dry and wet bulb reading,
the relative humidity can be obtained as a percentage.
Normally a large difference indicates a low R.H. and
a small difference a high R.H. If both have the same
reading, R.H. is 100 per cent: the air is saturated.

5. Winds. Wind isair in_motion and has both
direction and speed. Unlike other elements in

climate such as rain, snow or sleet, winds are made

up of a series of gusts and eddies that can only be
( =———moo=o=s
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Fig 104 The hygrometer consisting of wet and dry
bulb thermometers



telt but not seen. When leaves fall, irees sway and
dust particles move, we realise that the wind is
blowing. But there is nothing tangible that we can

_

tional instruments.

The instrument widely used for measuring ;i
direction is awind vane or weather cock. As wind
direction is always bloc y and tall buildings,
weather cocks and wind vanes need to be erected
in an exposed position, to get a true direction.
It is made up of two parts as shown in Fig. 105
(a) and (b). One part is an arrow or vane on the top,
which is free to move with the prevailing wind.

The other part with the four compass points is
stationary and shows in which direction the wind is

moving. Winds are always named [rom the direction

they blow: an east wind is one that blows from east
to west and a south-west wind is one that blows
from the south-west.

Most of the weather cocks that we see on church
spires and country buildings seldom give a correct
indication of wind directions. They are either too
low or are blocked by taller structures nearby.

The direction of smoke-drift or flag movements in
fairly open spaces provides the most reliable indica-

i R ade et e | Y

Rotates freely and
points into the wind

ane

Fig 105 Wind Vanes

show or measure unless we make use of some conven-

Cups

b g

vertical mast
to calibrated dial

Fig 106 Simplified sketch to illustrate the main features
of a wind anemometer

tion of wind direction. Sometimes a piece of woven-
cloth with a tail is fixed to the top of a high pole and
drifts freely in mid-air. This is another way of
indicating wind direction.

The speed of wind is usually measured by an
anemometer (Fig. . It consists of three or four
semi-circular cups attached to the ends of horizontal
spokes mounted on a high vertical spindle. As
the concave sides of the cups offer greater resistance
to the winds, the horizontal spokes will rotate,
moving a central rod which transmits the velocity
(speed) of the wind in miles per hour to an electrically
operated dial. But the speed recorded is not absolute-
ly accurate because after the winds have abated, the
rotation continues due to its own momentum.
With some modifications, the anemometer can also
record wind directions.

Since an anemometer is not easily available, a

little practice of local wind observations will help us
to assess the speed of winds. By seeing the way some
objects move, a great deal can be said about the
strength of winds. The best guide is obtainable
from the Beaufort Wind Scale which was devised
by Admi ufort in for estimating wind
speed. Frequent reference to the table in your free
time will help you to learn it quickly.
6. Sunshine. As mentioned in Chapter 1, the
amount of sunshine a place receives, depends on the
seasons,  factor determined by Jatitude and by the
position of the earth in its revolution around the sun.
Tourist resorts, particularly in the higher temperate
latitudes, are most concerned about the numbers of
hours of sunshine they receive. In the tropics, where
sunshine is abundant people are less interested in
the amount.

In the meteorological station, sunshine duration
is recorded by a sun-dial, 4 inches in diameter,
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The Beaufort Wind Scale

Beaufort

Arrow Wind Speed Effects
Scale No. Indication Description (m.p.h.) (a guide to observation)
0 =4 ( -) Calm Less than 1 Smoke rises vertically
1 A== Light air 1-3 Wind direction shown by smoke-drift
but not by wind-vanes
2 \_. Slight Breeze 4-7 Wind felt on face: leaves rustle; vanes
moved by wind
3 \\3—‘ Gentle Breeze 8-12 Leaves and twigs in constant motion;
winds extend light flags
4 L Moderate 13-18 Raises dust and loose paper; small
\} Breeze . branches moved
5 Fresh Breeze 19-24 Small trees in leaf begin to sway; crested
\:\ wavelets form on inland water
6 Strong Breeze 25-31 Large branches in motion; whistling
W heard in telegraph wires .
7 \A.\_. ‘Moderate 32-38 Whole tree in motion; walking incon-
’ Gale venienced
8 \N__ Fresh Gale 39-46 Twigs broken off trees; progress generally
; ; impeded
9 &h—- Strong Gale 47-54 Slight structural damage occurs, chimney
\\ , " pots removed
10 \“3-\——~ Whole Gale 55-63 Considerable structural damage. trees
uprooted
11 \““A_. Storm 64-75 Widespread damage. very rarely ex-
perienced
12 \\\\\\_< Hurricane More than 75 Widespread devastation, experienced

through which the sun’s rays are focussed upon a
sensitized card, graduated in hours. A line is made
on the card when it is sufficiently heated, but not when
the rays are faint. On maps places with equal sun-
shine duration are Jomed by isphels,

7. Clouds. When air rises, it is cooled by expan-
sion. After dew-point has been reached cooling
leads to condensation of water vapour in the atmos-
phere. Tiny droplets of water vapour which are too
small to fall as rain or snow (less than 0-001 cm.,
approxunately 0-0005 inches in radius) will be
suspended in the air and float as clonds Their
Jform shapeheightmdmovementsteﬂusagreat
deal about the sky conditions and the weather we are
likely to experience. It is fascinating and very re-
warding to know something about the clouds which
we see everyday. For meteorological purposes,
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only in tropical areas

the amount of cloud-cover in the sky is expressed.in__

cighths or okias (e.g. 28 ) is quarter covered:
4/8® is half covered; 6/8 @ is three-quarters ob-
scured and 8/8 @ is completely. overcast.) They
are shown on weather maps by discs, shaded in the
correct proportions. Details of cloud 1ype are
indicated in code figures which have been interna-
tionally accepted. On maps places with an equal
degree of cloudiness are joined by lines known as
isonephs. As clouds vary so quickly from time to
time at any particular place, moncph maps have little
significance.
The classification of clouds is based on a combination
of form, height and appearance. Four major cloud
types and their variations can be recognised.

(a) High Clouds: mainly cirrus (Ci) of feathery

form at 20—40,000 feet above ground.




Cirrus cloud
Royal Netherlands
Meteorological
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Cirrocumulus cloud
Meteorologie
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1. Cirrus (Ci) This looks fibrous and
appears like wisps in the blue sky; it is often
called *mares’ tails’. It indicates fair wea-
ther, and often gives a brilliant sunset.

ii. Cirrocumulus (Cc) This appears as
white globular masses, forming ripples in a
‘mackerel sky’.

iii. Cirrostratus (Cs) This resembles a
thin white sheet or veil : the sky looks milky

vii. Stratus (St) This is a very low cloud.
uniformly grey and thick, which appears
like a low ceiling or highland fog. It brings
dull weather with light drizzle. It reduces
the visibility of aircraft and is thus a danger.
viii. Nimbostratus (Ni-St) This is a dark,
dull cloud. clearly layered, and is also
known as a ‘rain cloud’. It brings conti-
nuous rain, snow or sleet.

and the sun or moon shines through it with a
characteristic *halo’

(b) Medium Clouds: mainly alto (Alt) or middle-

(d) Clouds with great vertical extent: mainly
cumulus or heap clouds with no definite height
(2-30,000 feet).

height clouds at 7—20.000 feet.

(c)

iv.  Altocumulus (Alt-Cu) These are wool-
ly, bumpy clouds arranged in layers and
appearing like waves in the blue sky. They
normally indicate fine weather.

v. Altostratus (Alt-St) These ate denser,
greyish clouds with a ‘watery’ look. They
have a fibrous or striated structure through
which the sun’s rays shine faintly.

Low Clouds mainly stratus or sheet clouds

below 7,000 feet.

Altocumulus cloud Royal Netherlands Meteorological
Institute
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vi. Stratocumulus (St-Cu) This is a rough,
bumpy cloud with the waves more pro-
nounced than in altocumulus. There is
great contrast between the bright and shaded
parts.

ix. Cumulus (Cu) This is a vertical cloud
with a rounded top and horizontal base.
typical of humid tropical regions. associated
with up-rising convectional currents. Its
great white globular masses may look grey
against the sun but it is a ‘fair weather cloud’.

x. Cumulonimbus (Cu-Ni) This is, in fact,
an overgrown cumulus cloud, extending
for a tremendous vertical height from a
base of 2,000 feet to over 30,000 feet. Its
black and white globular masses take a
fantastic range of shapes. Its caulifiower
top often spreads out like an anvil. This is
frequently seen in tropical afternoons. It
is also referred to as a ‘thunder-cloud’ and
brings convectional rain, accompanied by
lightning and thunder




Cumulus cloud J. Mondaine

Cumulonimbus cloud Royal Netherlands Meteorological
Institute
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8. Other Elements pertaining to visibility. Other
clements affecting visibility include haze, mist and
fog.

(a) Haze This is caused by smoke and dust
particles in industrial areas or may be ue to unequal
refraction of light in air of different densities in the
lower atmosphere. The term is usually used in
connection with the reduction of visibility in regions
of low humidity, less than 75 per cent. When visibility
is less than 11 miles, haze is present.
~ (b) Mist The condensation of water vapour in
the air causes small droplets of water  float a
forming clouds at ground level called mist. It
reduces visibility to about 1,000 metres or 1,100
yards. Unlike haze, mist occurs in wet air, when the
relative humidity is over 75 per cent.

(c) Fog Ordinary fog is due to water condensing
on dust and other particles like smoke from ‘houses
and factories. It only occurs in the lower strata of
the atmosphere as a sort of dense ‘ground cloud'.
The visibility in fog is even less than 1,000 metres.
In industrial areas, like those of the Black Country
and northern England, very thick smoky fog is
formed, called smog. The visibility may be reduced
to 220 yards or even dess; -

Fogs that occur on hills are called hill fogs.
They are most common in the morning, even in the
tropics, and disperse when the sun rises. In temperate
lands, when days are hot and nights are clear and
still, fogs may also result from cooling of the land
surface by radiation. The lower layers of the air
are chilled and water vapour in the atmosphere
condenses to form radiation fog or land fog. When
the cooling surface is over the sea or when a damp
air stream is brought into contact with a cold current
as off Newfoundland, sea fog is formed. It varies
in depth and thickness. Some sea fogs are so shallow
and light that the masts of ships can be seen pro-
truding above them.

Generally speaking fogs are more common over
seas than lands, and are most prevalent over coastal
areas. The dry interiors experience haze or mist.
Dense fogs are more likely to occur in the high and
middle latitudes rather than the tropics.

QUESTIONS AND EXERCISES

1. (a) What instruments are normally kept in
the school weather station?

(b) Why is it important that the times of
observation and the method of re-
cording should be uniform?

(c) Explain what precautions you would
take to ensure that your observations
and records from the various instru-
ments are accurate. .

2. Name the instruments you would use to
measure the following elements of climate.

(a) relative humidity

(b) atmospheric pressure

(c) wind velocity
For any two of the above, and with annotated
diagrams, explain how the instruments work.
3. What weather elements are measured by the
following apparatus?

(a) a rain gauge

(b) the Six’s maximum and minimum

thermometers

(c) a wind yane
Describe how the above apparatus function
and state what special precautions must be
taken when taking readings from them.

4. Either: Explain the following
(a) Wind speed at 2,500 feet is greater than
that at the surface.

. (b) Britain has no climate, only weather
(¢) Fog is, in fact, cloud at ground level
Or: Distinguish between :

i. mist and fog
ii. cirrus and stratus clouds
iii. climate and weather

5. Define any three of the following terms or
phrases, in their relation to weather studies.
(a) mean annual rainfall
(b) diurnal range of temperature
(c) Beaufort Scale
(d) synoptic charts
(e) lapse rate




Chapter 14 Climate

The Atmosphere

The atmosphere "is made up of gases and vapour,
and receives incoming solar energy from the sun
giving rise to what we call climate. We actually live
at the bottom of this indefinite layer of atmosphere
where the air is densest. Higher up. the air thins
out and it is still a matter of conjecture where the
atmosphere ends. One estimate puts this limit at
about 600 miles above sea level. The lowest layer,
in which the weather is confined, is known as the
troposphere. It extends from the earth’s surface for
ahfﬂ_@_fémﬂcs and%ig_i;mm&o;mﬂy
falls with increasing altitude. The climatic elements
such as temperature, preclpitatlon clouds, pressure
and humidity within the troposphere account for
the great variations in local climate and weather that
play such a great part in our daily lives. From
analyses taken in different parts of the globe, it is
found that the lower part of the atmosphere contains
a consistent proportion of certain gases: 78 per cent
of nitrogeh, 21 per cent of oxygen, 0.03 per cent of
carbon dioxide and minute traces of argon, helium
and other rare gases. In addition, it has an un-
predictable proportion of water, existing either as a
gas like water vapour. a liquid like rain, clouds and
sleet or a solid like snow and hailstones, as well as
other solid particles like smoke and dust. It is
because of the variable water content of the atmo-
sphere that we have such great contrasts in weather
and climate over different parts of the world. If we
were to live in a dry atmosphere, absolutely without

water, there would be no weather and not even
much climate.

Above the troposphere lies the sir here or
the upper layer of the atmosphere. It extends upwards
for another 50 miles or even more. It is not only

t cloudless, with extremely thin air and
wx@t&_d_us_t._sm,m,mmu;_bm there are
marked seasonal temperature changes. Beyond the
stratosphere is the 1 phere which goes several
hundred mxlm up. It ?ES electrically conducting

laye e short- on
pgsﬂg%ggﬂm Modern artificial satel-
lites, launched in the upper strata of the atmosphere,
as well as balloons are used to transmit back to earth

valuable information regarding the conditions of
the atmosphere.

Insolation

The only source of energy for the earth’s atmos-
phere comes from the sun which has a surface tem-
perature of more than 10,800°F. This energy travels
through space for a distance of 93 million miles and
reaches us as solar energy gr radiant energy in the
process called insolation. This radiation from the
sun is made up of three parts, the visible ‘white’ light
that we see when the sun shines :nm
ultra-violet and infra-red rays. The visible ‘white’

light is the most intense and has the greatest influence
on.our ¢limate. The ultra-violet rays affect our skin
and cause sun-burn when our bare body is exposed
to them for too long a period. The infra-red rays can
penetrate even dust and fog and are‘wi&ilﬂidﬁ
photo at part of the sun’s radiation
which reaches the earth is called insolation.

What matters most is the éﬁ'e‘cTé'f't]\'é'a_mtosphere
apon the incoming solar radiation. It is estimated
that of the total radiation coming to us, 35 per cent
reaches the atmosphere and is directly reflected
back to space by dust, clouds and air molecules. It
ﬁmm—%c?ally no part in heating the earth and its
atmosphere. Another 14 per cent is absorbed by the
water vapour, carbon dioxide and other gases. ‘Its
interception by the air causes it to be “scattered’ and
‘diffused’ so that the visible rays of the spectrum
between the ultra-violet and infra-red give rise fo the -
cha;a,c_Lenst;c blue. sky that we see above us. The
r ing 51 hes the earth and warms
the surface. In turn the earth warms the layers of air
above it by direct contact or conduction, and through
the transmission of heat by upward movement of air
currents or convection. This radiation of heat t by
the earth continues during the night, when insolation
from the sun cannot replace it. The earth-surface
therefore cools at night.

The rate of heating differs between land and water
surfaces. Land gets heated up much more quickly
than the water. Because water is transparent heat
is absorbed more slowly and because it is always
in motion, its absorbed heat is distributed over a
agreater depth and area. Thus any appreciable rise
in temperature takes a much longer time. On the
other hand the opaque nature of land allows greater
absorption but all the radiant heat is concentrated at
the surface, and temperature rises rapidly. Because
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of these differences between land and water surfaces
land also cools more quickly than water.

Elements of Climate

and Factors Affecting them

Of the various climatic elements, temperature,
precipitation, pressure and winds are the most
important because of their far reaching global
influences.. These elements and their distribution,
whether horizontal from equatorial to polar regions,
or vertical from ground to atmosphere, are in one
way or another affected by some or all of the climatic
factors: latitude, altitude, continentality, ocean cur-
rents, insolation, prevailing winds, slope and aspect,
natural vegetation and soil. 5

Temperature

valer vapourpresent in the air and thus decides the
inmmn;inmpmixy of the air.
2. It deci i

, ecides the rate of evaporationand condensa-
~Hou, and therefore governs the degree. of stability.
f the atmosphere.

o
3. As relative humidity is directly_related to the
temperature ofthe air, it affects the nature and types of
cland fagrt EiRbuiniiaron:

Factors Influencing Temperature

1. Latitude. As explained in Chapter 1, due to the
earth’s inclination, the mid-day sun is almost over-
head within the tropics but the sun’s rays reach the
earth at an angle outside the tropics. Temperature

thus diminishes from 1 ions to the poles.
This is illustrated in Fig. 107. It shows two dﬁ of
rays coming from the sun to two different latitudes
on the earth’s surface. Band RI falls verticallyover

the equatorial latitudes on surface E. Band R2 falls

sun's rays.(solar insolanon )

Fig. 107 The effect of latitude on solar insolation.
This shows why temperatures are lower in
higher latitudes than in the tropics

10¢

obliquelover the temperate latitudes on surface T.
RI travels through a shorter distance and its concen-
trated solar insolation heats up a smaller surface
area: temperature is thus high. On the other hand,
R2 travels through a longer distance and much of its
heat is absorbed by clouds, water vapour and dust
particles. Its oblique ray has to heat up a large area ;
temperature is therefore low.
2. Altitude. Since the atmosphere is mainly heated
by conduction from the earth, it can be expected
that places nearer to the earth’s surface are warmer
than those higher up. Thus temperature
with i ing_height above sea level. This rate
ralels never constant,
arying from place to place a n_to
season. But for all practical purposes, it may be
reckoned that a fall of 1°F. occurs with an ascent of
300 feet or 0.6°C. etres. It is usually more
in summer than in winter. For example in temperate

latitudes, i ascent of only 280 feet will
chuge the trmpesatuge 1o B Y T°F - whessss
winter i roqites 40 bt ST T s
g‘i'jl;gr_hy_.day_@g_at_ggh r on elevated
highlands than on level p%%m%ﬁﬁ
where the sea level temperature is 80°F., a town that

is located at a height of 4,500 feet (shown as X in Fig.
108) will record a mean temperature of 65°F.

3. Continentality.

Land surfaces are heated more
uickly than water surfaces, because of the hi
@@mmﬁry
one-third as much ene 1

ne-third as much energy to raise the temperature
of a given volume of land by 1'F, as it does for ap
equal volume of water. This accounts for the warmer

: 'ub TR
B¢ L
o S “-("ﬁ.','.

e AL O

mean annual temperature in a tropical area




‘continental climate

maritime climate
Fig. 109 The warming effect of warm ocean currents
and prevailing winds on coastal regions with
a Maritime climate in temperate latitudes
summers, colder winters and greater range of tem-
perature of continental interiors as compared with
maritime districts.
4. Ocean currents and winds. Both ocean currents
and winds affect temperature by transporiing their
heat _or ooldnm into_adjacent regions (Fig. 109).

Ocean currents like the Gmwh
Atlantic Drift warm the

EuroE keeping their_ports ice-free.
in_the same latitude but washed by cold currents.
Current off_na

orwatendtobecoolwmdsm

summer and warm in
valuable in m imate.
Local winds, e.g. Fohn, Chinook, Sirocco, Mistral,
also produce marked changes in temperature.
5. Slope, shelter and aspect. A sicep slope ex-

periences a more rapid change in temperature than
a_gentle one. Mountain ranges that have an east-

west

est alignment like the Alps show a higher temper-

aummwﬁﬂ%ﬂommm-
facing ‘shcltered slom e reater insolation of

and has a more flouri -
quen are more settlements and it is better

areas a hot day followed by a %_gmmmt
uring which the ai )

pushmg . wmrnpwards i m@mture

calm air

Fig. 111 Temperature inversion at valley bottom on a
calm, still night e.g. an Alpine valley in
spring

may then be lower in.the valley than higher up as the

slopes as show in Fig. 111. Ammlags_e

rate has taken place. This is called a u:mpcnuun
inversion.

6. Natural vegetation and soil. There is a definite

difference in temperature between forested regions

and open ground. The thick foliage of the Amazon

jungle cuts off much of ing insolation
and in many places sunlight never reaches the ground

" It is, in fact, cool in the jungle and its shade temper e temper-

ature mafewdegrwslowerthnnthatofgpg_ngg
in eorrespondm_g latitud

‘lose water by cvamuanon S0 ﬂm the_g;-
above is led. Relati increases and

mist and fog may form.

qsln_so_nsl:_‘_r_eg;wmm_@g__wﬂs
which are-better absorbers. Such soil differences

myﬂmw
of the region.

As a whole, dry soils like sands are very sensitive to
temperature cha whereas wet soils, li Y,
retain much moisture and warm up or cool down
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Precipitation
Types of Precipitation. If air is sufficiently cooled
below dew-point, tiny dro ill

condense around dust particles. When they float

about as of minute water dro or ice

out_as masses of minute water droplets or ic
crxamL_t_g_c&sigelable height above sea level,
they form |oyuds —cirrus, cumulus or stratus. When
condensation owursm:nmw
sarily resulting a1n,
Inhxghirlatxtnduoraltmxd vhere
ofmmmwﬂmwm

as feathery flakes or individual ice crystals. lf f the
moist air ascends rapidly to the cooler layers of the [ the
atm water

and to the earth as hyi| or hailstones. As more
and more super-cooled water drops accumulate
around a hailstone, it increases steadily in size; some
of them weigh as much as two pounds. In a severe
hail-storm the hailstones do great to crops

andbml__d_'x_ng Very often, the ice- - exist as
frozen mmp&"mm
way down: this forms slgl It is only when the
dropletsm louds coalesce

Rainfall

Types of Rainfall. There are three major types of
rainfall.

1. Convecﬁugluinfaﬂ. This type of rainfall is most
common in regions that are intensely heated, either
dunng the jay, as in the tropics, or in the summer,
as in temperate interiors. When the earth‘s surface
is heated by conduction, moisture-laden vapour rises
because heated air always expands, and becomes

Fig. 112 Ct;nveétion rainfall
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lighter. Air rises in a convection current after a_
prolonged period of intense heating (Fig. 112). In
ascending, its water vapour condenses into cumu-
lonimbus clouds with a great vertical extent. This
probably reaches its maximum in the afiernoon when
the convectional system is well developed. Hot, rising
air has great capacnty for holding moisture, which
is abundant in regions of high relative humidity.
As the air rises it cools and when saturation point is
reached torrential downpours occur, often accom-
panied by thunder and lightning. The summer showers
in temperate regions are equally heavy with occa-
sional thunderstorms. These downpours may not
be entirely useful for agriculture because the rain is
so intense that it does not sink into the soil but is
drained off almost immediately.

2. Orographic or relief rain. Unlike convectional
rain which is caused by convection currents, oro-
graphic rain is formed wherever moist air is forced
to ascend a mountain barrier. It is best developed on
the windward slopes of mountains where the pre-
vailing moisture-laden winds come from thesea. The
air is compelled to rise as shown in Fig.113, and is
thereby cooled by expansion in the higher altitudes
and the subsequent decrease in atmospheric pressure.
Further ascent cools the air until the air is completely
saturated (relative humidity is 100 per cent). Con-

- densation takes place forming clouds and eventually

rain. Since it is caused by the relief of the land, it is
also known as r¢lief rain.  Much of the precipitation
experienced on the windward slopes of the north-east
of West Malaysia, western New Zealand, western
Scotland and Wales and the Assam hills of the
Indian sub-continent, is relief rain.

Fig. 113 Orographic or relief rain



Fig. 114 Cyclonic
or frontal rain (depression)
(a) The convergence of
warm and cold air

! On descending the jeeward slope,” @ decrease in

altitude increases both the pressure and the tempera-
ture, the air is compressed and warmed. Conse-
quently, the relative humidity will drop. There is
evaporation and little or no precipitation. The area
in the lee of the hills is termed the qin shadow area.
The effects of rain shadow are felt on the Canterbury
Plain of South Island, New Zealand and the western
slopes of the Northern and Central Andes and in
many other areas. '
3. Cyclonic or frontal rain. This type of rainfall
is independent of relief or convection. It is
purely associated with cyclonic activity whether
in the temperate regions (depressions) or tropical
regions (cyclones). Basically it is due to the conver-
gence (meeting) of two different air masses with
different temperatures and other physical properties.
As cold air is denser, it tends to remain close to the
ground. The warm air is lighter and tends to rise
over the cold air as shown in Fig. 114. In ascent,
pressure decreases, the air expands and cools.
condensation takes place and light showers called
cyclonic or{rontal ruin occur, The heavierand colder
air masses eventually pushes up the warmer and ligh-
ter air and the sky is clear again.

Pressure and Planetary Winds

World pressure belts. We studied in Chapter |1 the
circulation of waters in the oceans and noted that they
follow a regular pattern, flowing from the poles
equatorwards and from the equator polewards. Inthe
same way. there is also W

c
dif NCES

mu:.e. |
Along the equator and within 5 degrees north and

(b) Warm air rises over cold air,
cyclonic rain occurs

(c) Cold air eventually pushes up
warm air
again

and the sky is clear

there is mtcnse heatmg, w:th exﬂdmg air and ascen-

ding convection currents. This equatorial belt is
ot.’ﬁ_gg.i _termed the | because sailors in_the

g g R s

It is a zone of wind converge
About 30°N_and S. occur the Sub-Tropical High

Pressure Belts where the air is comparauvey dry and

the winds are calm and light. It is a region of descen-
ding air currents or v n i, rgence and anticyclones.

It is frequently refe Lo as
Around the lautud&s 60°N. and S. are two Tem-

perate Low Pressure Belts which are also zones of
convergence With cyclonic activity. The sub-polar
loTvﬁ%m‘!’ﬁs’are best developed over the omr

The planetary winds. Within this pattern of per-
manent pressure belts on the globe, winds tend to

blow from the high pressure belts to the low pressure
planetary winds. Instead of %lowmg

directly from one pressure belt to another, however,
the effect of the (W (COI’IO‘]S
Force) tends to _the direction of the winds.
In_the northern hemisphere, winds are deflected-to

their right, and in the southern hemisphere Lo their
left as shown in Fig. 115. This is know as goprel’s
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descending air

ascending ai

North Pole

B

South-East Trade Winds

—
descendi&g m,

30°s

descending al

South Pole

Fig. 116 The distribution of world pressure belts and
planetary winds

Law of Deflection. The Coriolis Force is absent
along the equator but increases progressively towards
the poles. :

For this reason, winds blowing out from the Sub-
Tropical High Pressure Belt in the northern hemi-
sphere towards the Equatorial Low become North-
East Trade Winds and those in the southern hemi-
sphere become the South-East Trade winds. These
trade winds are the most regular of all the planetary
winds. They blow with great force and in a constant
direction. They were thus helpful to early traders
who depended on the wind when sailing the ‘high
seas; hence the name ‘trade winds’. Since they
blow from the cooler sub-tropical latitudes to the
warmer tropics, they have great capacity for holding
moisture. In their passage across the open oceans,
‘they gather more moisture and bring heavy rainfall
to the east coasts of continents within the tropics.
As they are off-shore on the west coast, these regions
suffer from great aridity and form the Trade Wind.
Hot Deserts of the world. e.g. the Sahara, Kalahari.
Atacama and the Great Australian Deserts.

From the Sub-Tropical High Pressure Belts,
winds blow tewards the Temperate Low Pressure
Belts as the variable Westerlies, Under the effect of
the Coriolis Foree, they become the South-Westerlies
in the northern hemisphere and the North-Westerlies

110

North-Westerlies (variable)
60°S

Polar Easterlies

in the southern hemisphere. They are more variable
in the northern hemisphere, but they play a valuable
role in carrying warm equatorial waters and winds to”
western coasts of temperate lands. This warming
effect and other local pressure differences have re-
sulted in a very variable climate in the temperate
zones, dominated by the movements of cyclones and
anticyclones. In the southern hemisphere where
there is a large expanse of ocean, from 40°S. to 60°S..
Westerlies blow with much greater force and regu-
larity throughout the year. They bring much preci-
pitation to the western coasts of continents. The
weather is damp and eloudly and the seas are violent
and stormy. It is thus usual for seafarers to refer to

the Westerlies as the Roaring Forties, Furious
Fifties and S Shrieking _or_Stormy_Sixties, according
to the varying degree of storminess in the latitudes in

which they blow.

It must be pointed out that not all the western
coasts of the temperate zone receive Westerlies
throughout the year. Some of them like California,
Iberia,, central Chile. southern Africa and south-
western Australia receive Westerlics only in winter.
This is caused by the ‘shifting of the wind belts’ of
such regions which lie approximately between the
latitudes 30 and 40°N. and S. Due to the earth's
inclination, as explained in Chapter 1, the sun is




shifting of wind belt in temperate |atitude
30°N. to 40°N..

summer
(June)

(Mm and September) winter

(December)

Fig. 116 The shifting of the pressure and wind belts
in the northern hemisphere—showing their
positions in summer and winter and at the
equinoxes

overhead at midday in different parts of the earth
at different seasons. The entire system of pressure
and wind belts follows the movement of the midday
sun. InJune when the overhead sun is over the Tropic
of Cancer, all the belts move about 5°-10° north of
their average position. The ‘Mediterranean’ parts
of the southern continents then come under the in-
fluence of the Westerlies and receive rain in June
(winter in the southern hemisphere). In the same
manner, when the sun is overhead at the Tropic of
Capricorn in December, all the belts swing 5°—10°
south of their average position. The ‘Mediterranean’
parts of Europe and California then come under the
influence of the Westerlies and receive rain in Decem-
ber (winter in the northern hemisphere). This is
illustrated in Fig.116.

Lastly, mention must be made of the Polar Easter-
lies which blow out from the Polar High Pressure
Belts towards the Temperate Low Pressure Belts.
These are extremely cold winds as they come from
the tundra and ice-cap regions. They are more
regular in the south than in the north.

Land and Sea Breezes and Monsoons
Land and sea breezes are, in fact, monsoons on a

smallersmle Botharebwca;llyeaused bymﬁ’m-

Dunng the day, the land gets heated up much
faster than the sea. Warm air rises forming a region
of_lggalﬂ_?m The sea remains comparatively
cool with a higher pressure so a sea breeze blows
in from sea to land. Its speed or strength is between

5-20 m.p.h. and it is generally stronger in tropical
than temperate regions. Its influence does not

normally exceed 15 miles from the coast. It is most
deeply felt when one stands facing the sea in a coastal
resort..

At night the es As the land cools
down much faster than the sea, the cold and heavy air
produces a region of local high pressure. The sea
conserves its heat and remains quite warm. Its
pressure is comparatively low. A land breeze thus
blows out from land to sea. Fishermen in the tro '

catch. I..and and sea breezw are 1llustrate in an.l 37,

" In the same way, monsoons are caused. Rapid
heating in the hot summer over most parts of India
for example induces heated air to rise. The South-
West Monsoon from the surrounding ocean is
attracted by the low pressure over the land and blows
in, bringing torrential rain to the sub-continent.

Similarly, in winter when the land is cold, the
surrounding seas remain comparatively warm. High
pressure is created over Indo-Pakistan and' the North-
East Monsoon blows out from the continent into the
Indian Ocean and the Bay of Bengal.

Fohn Wind or Chinook Wind
Both the Fohn and Chinook winds are dry winds
i : ceward side of mountains whes
er becomm compressed with increased

pressure. The Fohnwind is experienced in

OfWWM

sprin hinook winds are experien
apes ofthe Rockictin U8 4 ane Canata e minen
Asillustrated in Fig. 113 air ascending the southern
slopes of the Alps expands and cools. Condensation
takes place when the air is saturated. Rain and even
snow fall on the higher slopes.

(b) Land breeze (night)




In descending the northern slope, the wind expe-
riences an increase in pressure and temperature.
The air is compressed and warmed. Most of its
moisture is lost and the wind reaches the valley bottom
as a dry, hot wind—the Fohn. It may raise the tem-
perature by 15° to 30°F.. within an hour! It melts
snow and causes avalanches. In North America it
is_called Chinook, meaning ‘the snow-eater’. But
it has its blessings too, it hastens the growth of crops
and fruits and thaws the snow-covered pastures. In

the Rockies, the Chinook has been known to raise”
temperature by 35°F. within |15 minutes! The occur-

rence of frequent Chinooks means winter is mild.
Cyclonic Activity

Tropical cyclones, typhoons, hurricanes and tornadoes
All these are different kinds of tropical cyclones.

They are well developed low pressure systems into
which violent winds blow. Typhoons occur mn the
China Sea; tropical cyclones in the Indian Ocean:
hurricanes in the West Indian islands in the Carib-
bean: tornadoes in the Guinea lands of West Africa,
and the southern U.S.A. in which the local name of

Whirl-wind_is_often_applied, and willy-willies occur
in north-western A ia.

Typhoons occur mainly in regions between 6°
and 20° north and south of the equator and are most
frequent from July to October. In extent, they are
smaller than temperate cyclones and have a diameter
ol only 50 to 200 miles, but they have a much steeper

Tropical storm Judy off South East Asia Royal Observa-
tory Hong Kong
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Fig. 118 A tropical cyclone—a hurricane in the West
Indies

pressure gradient. Violent winds with a velocity of
over 100 m.p.h. arecommon. The sky is overcast and
the torrential downpour is accompanied by thunder
and lightning. In the wake of the typhoon, damage is
widespread, e.g. in 1922, a typhoon that hurled huge
waves on to the Swatow coast drowned 50,000 people.

The other tropical cyclones have similar character-
istics and differ, perhaps, only in intensity, duration
and locality. Hurricanes have calm, rainless centres

whsre‘ﬂ&a@m_iﬁ_hsm. (about 965 mb.) but
around this ‘eye’, the wind strength exceeds force 12
of the Beaufort Scale (75 m.p.h.) (Fig.118). Dense
dark clouds gather and violent stormy weather lasts
for several hours. A terrible hurricane struck Bar-
bados in the West Indies in 1780, which nearly des-
troyed the whole island, tearing down buildings and
uprooting trees. About 6,000 inhabitants were
reported dead.

Tornadoes are small but very violent tropical and
sub-tropical cyclones in which the air is spiraling at
a tremendous speed of as much as 500 m.p.h.! A




lornado appears as a dark loud 250 to 1,400
feet in diameter. As a tornado passes through a
region, it writhes and twists, causing complete deva-
station within the limits of its passage. There is
such a great difference in pressure that houses virtually
explode. Tornadoes are most frequent in spring but
can occur at almost any time. Fortunately they are
not common in many countries and their destructive
effects are confined to a small area. Tornadoes are
most typical of the U.S.A. and occur mainly in the
Mississippi basin.

Cyclones. These are better known as depressions
and are confined to temperate latitudes. The lowest
pressure is in the centre and the isobars, as shown in
climatic charts, are close together. Depressions vary
from 150 to 2,000 miles in extent. They remain
quite stationary or move several hundred miles in
a day. The approach of a cyclone is characterised
by a fall in barometric reading, dull sky, oppressive
air and strong winds. Rain or snow falls and the
weather is generally bad. Winds blow inwards into
regions of low pressure in the centre, circulating in
anticlockwise direction in the northern hemisphere.
and clockwise in the southern hemisphere (Fig.119a}

Chaos caused by a typhoon in Hong Kong Government
Information Services Hong Kong

Fig. 119 (a) A cyclone in the northern hemisphere
(close isobars, anti-clockwise winds)

(b) An anticyclone in the northern
hemisphere (well-spaced isobars, winds
blow in clock-wise direction)

Precipitation resulting from cyclonic activities is
due to the convergence of warm tropical air and cold
polar air. Fronts are developed and condensation
takes place, forming either rain, snow or sleet.

Anticyclones. These are the opposite of cyclones,
with high pressure in the centre and the isobars far
apart. The pressure gradient is gentle and winds are
light. Anticyclones normally herald fine weather.
Skies are clear, the air is calm and temperatures are
high in summer but cold in winter. In winter intense
cooling of the lower atmosphere may result in thick
fogs. Anticyclonic conditions may last for days or
weeks and then fade out quietly. Winds in_anti-
cyclones blow outwards and are also subject to de-
flection, but they blow clockwise in the northern
hemisphere and anficlockwise in the southern hemi-
sphere (Fig. 119b). 4

Climatic Types and Natural Vegetation

It is necessary to divide the world into several
climatic zones, each with its own climatic Character-
istics, natural vegetation (forests, grasslands or
deserts), crops, animals and human activities.
Though the geographical characteristics may not be
absolutely uniform in each climatic type, they have
many things in common. Fig. 120 gives the scheme
of the world’s climatic types with their seasonal
rainfall and natural vegetation.
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Climatic Zone
Equatorial Zone

Hot Zone

Warm Temperate Zone

Cool Tempm Zone

Cold Zone

Alpine Zone

COLD ZONE

Arctic Circle, 663"

COOL
TEMPERATE
ZONE

WARM
TEMPERATE
ZONE

Tropicof Cancer
233
HOT ZONE

EQUATORIAL
ZONE
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Latitude
(approximate)
0°—10°N. and S.

10°-30°N. and S,

30°-45°N. and S.

45°_65"N. and S.

65 —90°N. and S.

Climatic Type

1. Hot. wet equato-
rial

2. (a) Tropical
Monsoon
(b) Tropical
Marine

3. Sudan Type

4. Desert: (a) Saha-
ran type (b) Mid-
latitude type

5. Western Margin
(Mediterranean
type)

6. Central Continen-
tal (Steppe type)

7. Eastern Margin:
(a) China type
(b) Gulf type
(c) Natal type

8. Western Margin
(British type)

9. Central Continen-
tal (Siberian type)

10. Eastern Margin
(Laurentian type)
11. Arctic or Polar

12. Mountain climate

WORLD CLIMATIC TYPES

Rainfall Regime
(with approx. total)
Rainfall all year
round; 80 inches
Heavy summer rain:
60 inches

Much summer rain:
70 inches

Rain mainly in summer:

30 inches
Little
rain : 5 inches

“Winter rain: 35 inches

Light summer rain:
20 inches

Heavier summer rain:
45 inches

More rain in autumn
and winter: 30 inches
Light summer rain:

25 inches

Moderate summer rain;
40 inches
Very light summer rain:
10 inches
Heavy rainfall {variable)

Natural Vegetation
Equatorial rain forests

Monsoon forests

Savanna (tropical
grassland) _
Desert vegetation and
scrub

Mediterranean forests
and shrub

Steppe or temperate
grassland
Warm, wet forests and
bamboo

Deciduous forests

Evergreen coniferous
forests

Mixed forests (coni-
ferous and deciduous)
Tum. mosses,
lichens

Alpine pastures, coni-
fers, fern, snow.

Fig. 120 Scheme of the world's
climatic types (with
~ seasonal rainfall and
. mﬁnl vegetation also
~ indicated)
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QUESTIONS AND EXERCISES
4. Distinguish the differences between

1. There are many ways in which rain may be (a) troposphere and stratosphere
caused. Name any three of them and with the (b) steady Trade Winds and variable
aid of annotated diagrams, describe how each Westerlies :
of them oceurs. (c) insolation and radiation
2. Attempt to explain the role played by tem- (d) tornado and hurricane
perature in climate. What are the various
factors that affect the distribution of temper- 5. Explain any three of the following state-
ature in the world? ments.
(a) Anticyclones are more frequent in summer.
3. Account for the occurrence of anythree of (b) Without water vapour and dust in
the following. Make use of any relevant the atmosphere, there would be no
sketches. weather.
(a) the planetary winds (c) Sleet is frozen rain.
(b) land and sea breezes (d) Temperature decreases with increasing altitude.
(c) frontal rain (e) Winds in the northern hemisphere
(d) extremes of temperature in continental are always deflected to their right.
interiors

(e) Horse Latitudes

SELECTED QUESTIONS FROM CAMBRIDGE OVERSEAS SCHOOL CERTIFICATE PAPERS
1. (a) Explain how you would:
i. read and record maximum and minimum temperatures at a school weather station.
ii. calculate the mean temperature for a particular month.
(b) Describe and account for the temperature conditions experienced in:
i. cool temperate western margin (N.W. European) and;
i tropical interior (Sudan) types of climate, as illustrated by the figures given below:
Mean monthly temperature

i. Valentia Altitude Lowest Highest
(52°N. 10°W.) 30 ft. February: 44°F. (6.7°C.) July: 59°F. (15°C.)
il. Kayel
(14°N. 12°W.) 197 ft. January: 77°F. (25°C.) May: 96°F. (35.6°C.) (1968)

2. Temperature, humidity and wind direction are facts which are recorded at school weather stations.
(a) For any rwo of these, describe with the aid of annotated diagrams the instruments used and show how to
read them correctly.
(b) Explain clearly the ways in which the school can make use of such records. (1963)
3. (a) Name rhree different types of rainfall and, with the aid of diagrams, show clearly how the rainfall is caused
in each case.
(b) Describe the instrument used to measure the rainfall of a place, and the way in which the information so
obtained is used to calculate the mean annual rainfall. (1962)
4. Cive reasons for the following:
(a) Fog at sea often experienced near the Californian coast.
(b) Many of the hot deserts of the world lie on the west side of a continent either between 20°N. and 30°N. or
between 20°S. and 30°S.
(c) The surface waters in the north-west Atlantic are cooler than surface waters in the north-east Atlantic. (1968)
5. With the aid of diagrams, and by reference to actual examples, describe three of the following and state clearly
how each of the three has been caused:
(a) land and sea breezes.
(b) a rain shadow area.
(c) Fohn (Chinook) winds.
(d) hurricanes (typhoons). (1967)
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Chapter 15 The Hot, Wet Equatorial Climate

Distribution
e i ot, wet climate is found between
5°a ° north and f the tor. Its greatest

extent is found in the lowlands of the Amazon, the
Congo, Malaysia and the East Indies.

away from the equator, the influence of the on-shore
Trade Winds, gives rise to a modified type of equato-
rial climate with _monsoonal _influences. Within
the tropics, the equatorial highlands have a distinc-
tively cooler climate, modified by altitude, such as
the Cameron Highlands in Malaysia, the Northern
Andes, and the Kenyan Highlands in Eas ica.

Fig. 121 shows the regions of the world which expe-
rience the hot, wet equatorial climate.

Climate
Temperature. The most outstanding feature of
the equatorial climate is its great uniformity of
The mean
monthly temperatures are always around 80°F,

with very little variation. There is n inter.
Cloudiness and heavy pmﬂwm{w
the daily temperature, so tht\ev::;r:a_tﬁ_eﬁ_uggr

itself, the climate is not unbearable. In addition.

regular land and sea brcezes assist in maintaining a
truly equable climate. The diurnal range of tempera-
ture is small, and so is the annual range.

Fig. 122 (a) and 122 (b) show the ryhthm of
climate experienced in two different equatorial re-
gions, one on a lowland (Kuala Lumpur) and the
other on a highland (Bogota). The uniformity in
temperature is apparent at once. Kuala Lumpur
has its hottest month with 80°F, and its coolest
month with 78°F. The annual range is not more
than 2°F. Th monthly temperatures for
Bogota are comparatively low because of its altitu-
dinal différences. It is located in the Andes, 8,730
feet above sea level. Its annual range is equally
small, also 2°F. (59°F.-57°F.). The dotted line
in the temperature graph shows its temperature
reduced to sea level. Statistics taken from the
various equatorial stations indicate that the annual
range of temperature is small: Singapore, 2.3°F.,
Djakarta 1-8°F., Quito 0-7°F., Colombo 3-2°F.
Over the oceans, the range is even smaller, e.g.
Jaluit in the Marshall Islands in the Pacific Ocear
records a range in temperature of only 0-8°F.

-hot. wet equatorial regions

Fig. 121 The hot, wet equatorial regions

116




Fig. 122 (a) Equatorial Climate - -a lowland station
Place: Kuala Lumpur (3°N., 102°E.)

Altitude: 54 feet

Annual precipitation: 95 inches

Annual temperature range: 2°F. (80°—78°F.)
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months
Kuala tumpwr 4 F M A WM J 8¢ O N 0 range /ol
Temperature 78 79 B0 B0 80 80 70 79 79 79 Y8 80 2F
Rainlell 7679308585041 627310810197 951

Fig. 122 (b) Equatorial Climate—a highland station
Place: Bogota (4°, 38'S,, 74° 16'W.)

Altitude: 8,730 feet

Annual precipitation: 63.4 inches

Annual temperature range:2°F. (59°—57°F.)

90
sea level = PV w
temperature 80
70
actual g
temperature 0 5
50 g
1 E
-

rainfall in inches
O = N W B O J ®cw o

JFMAMJJ ASONTD
months
BoqouJFMAMJJASOND'anne\olal
Temp. 58 58 59 539 59 58 57 57 57 58 58 58 2°F
Precip 3.73545966,53228332,9849656 634"

Precipitation. Precipitation is heavy, between 60
inches and 100 inches, and well distributed through-
out the year. There is no month without rain, and
a distinct dry season like those of the Savanna or the
Tropical Monsoon Climates, is_absent. Instead,
there aré two periods of maximum rainfall, in April
and October as shown in Fig. 122 (a) and 122.(b),

Leasl

which _ocgur_shortly after the AL
rain falls at the June and December solstices. The
double rainfall peaks coinciding with the equinoxes
dfe 1-charactefistic feature of equatorial climates

‘mot found|in any other type of climate. But this

simple pattern may be upset by local conditions,
g Kota Bharu, Kelantan receives most of its
rainfall from the North-East Monsoon at the end of
the year and Rangoon, Burma, from the South-West
Monsoon between June and September. As one
goes further north and south of the equator, parti-
cularly in coastal districts open to_the influences.of
the trades, the tendency is towards a monsoona!
patiern with the heaviest rainfall coming in the

summer_monihs, i.e. June, July and August in_the
northern hemisphere and December, January and

February in the southern hemisphere.

Due to the great heat in the equatorial belt,
mornings are bright and sunny. There is much
evaporation and convectional air currents are set
up, followed by heavy downpours of convectional
rain in the afternoons from the towering cumulo-
nimbus_clouds (see Chapter 13). Thunder and
lightning often accompany the torrential showers
and the amount of rainfall recorded in one single
afternoon may be as much as the deserts receive for
the entire year! Besides the convectional rainfall,
mountainous regions also_experience much orogra
phic_or reliel ram. In addition, there are some
intermittent showers from cyclonic atmospheric dis-
turbances caused by the convergence of air currents
in the Doldrums.

The Te1ative humidity is constantly high (over 80

Forested slopes of Mt. Kinabalu. The lower slopes have
been cleared in places for cultivation. The vegetation on
the higher slopes gradually changes in response 1o lower
temperatures Paul Popper

117



per cent) ing one feel ‘sticky’ and uncomfo 5
The monotonous climate, oppressive and enervating,
taxes one’s mental alertness and physical capability.
though along the coasts refreshing sea breezes do
bring some relief. As a result, most of the white
settlers, whose bodies are attuned to

Siore VareT condlfions ks to the Sonms mes

whenever they can.

Equatorial Vegetation
High temperature and abundant rainfall in the

equatorial regions support a luxuriant type of
vegetation—the (ropical rain forest.
[efo CS| CNSE 2

vegetational extravag a hat a_spe ern :
is used. Unlike the temperate regions, the growing

season here is all the year round -seeding, flowering,
fruiting and decaying do not take place in a seasonal
pattern, so some trees may be in flower while others
only a few yards away may be bearing fruit. There
is neither drought nor cold to check growth in any.
part of the year. The characteristic features of the
equatorial vegetation may be summarized as follows,

1. A great variety of vegetation. The equatorial

vegetation EO%EM a_multitude of evergresn. tuces.
that yield tropical hardwood, e.g. mahogany, ebony,

cabinet woods and dyewoods. There
;‘%.‘_ﬂe;' palm cﬁqti_ng plants like the J;
W be hundreds of feet long and

epiphytic and parasitic plants that live on other plants,

Under the trees grow a wide variety of ___ferns,
orchids and lalang.

2. A distinct layer arrangement. From the air, the
tropical rain forest appears like a (h; of
foliage, broken only where it is € rivers

or cleared for cultivation. All plants struggle up-
wards for sunlight resulting in a peculiar layer
arrangement. The tallest trees attain a height of

Fig. 123 Sketch to show the three distinct layers of an
equatorial forest
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over 150 feet (Fig. 123). Their slender trunks pierce
skywards with wide-spread branches at the top.
The smaller trees beneath form the next layer, and the
ground is tooted with ferns and #erbaceous plants
which can tolerate shade. Because the trees cut out

3. iple species. Unlil
where only a few species in a particular area,

the trees of the tropical rain forests are not found
in pure stands of a single es. It has been esti-
mated that in the Malaysian ;\nigh as many as 200
species of trees may be found in an acre of forest.
This has made commercial exploitation of tropical
timber a most difficult task. Many of the
tropical hardwoods do not float readily on water
and this makes haulage an expensive matter. It is

therefore not surprising that many tropical countries
4. Forest Clearings. Many parts of the virgin
tropical rain forests have been cleared. either for
lumbering or shifting cultivation. 2a

N2S 4re¢ aba s luxuriantsecc

gro 4 Ps,
mangrove forests thrive.

Life and Development
in the Equatorial Regions

The equatorial regions are generally sparsely.

populated. In_the forests most primitive _people
live as hunters and collector, e more advan

@W-ﬁwﬁ 50 abun-
dant in a habitat that many people worry very
little about the life of the next day. There are numer-
ous animals, birds and reptiles that can be hunted
to serve the needs of the community. The ever-
flowing rivers and streams provide an inexhaustible
supply of fish that the people spear or trap. From
the forest, they gather leaves, fruits, nuts and
other forest products. In the Amazon basin the

Indian tribes collect wild rubber, in the o Basin
t Bym@ww:ﬁm&%

the i e all sorts of cane ucts and
sell them to people in villages and towns. In the
clearings for shifting cultivation, crops like manioc
(tapioca), yams, maize, bananas and groundnuts
are grown. When the fertility is exhausted, the
clearing is abandoned and they move on to a new
plot. Such farming practices are becoming more and
more widespread even among backward tribes.

With the coming of the Europeans, many large

R PERESEASSFES S HUT Te IRV ARG A AR T




Harvesting oil Im fruits in Malaysia

plantations have been established, especially in Java,
Sumatra, Malaysia, West Africa and Central America.
The climate has proved to be very favourable for the
cultivation of certain crops that are highly valued
in the industrial West. The most_outstanding is
natural rubber, called hevea brasiliensis. Though
it was first discovered in its wild state as Para rubber
in the Amazon basin, it has since been transplanted
to other parts of the equatorial lands and is grown

very profitably on large estates. Malaysia and
Indonesia are the leading producers, each accounting

for more than a third of the wor uction. The
hox_ne pountxy_,_Brazd exports practically no natural

rubber. The problems of tree diseases and the
lack of commercial organization of the Indians in the
Amazon lowlands have brought about this unex-
pected ‘shift’ of rubber cultivation.

Another tropical crop that has achieved an
~amazing success is cocoa. It is most extensively
cultivated in West_ Africa, bordering the Gulf of
Guinea. The two most important p roducers are
Ghana and Nigeria. Thereis a keen écmana for the
crop a ana acreages are rapldly on the increase. Most
of the crop leaves West Africa for Europe or North

America for the cocoa and chocolate industry.
From the same area another crop, oil palm, has done
equally well and many countries outside Africa have
now taken to its cultivation. Other crops that have
been found suitable for the hot, wet equatorial
climate and are extensively cultivated are coconuts,
sugar, coffee, tea, tobacco, spices, cinchona, bananas,
pineapples and sago.

Factors Affecting the Development
of Equatorial Regions
| quntorial climate and health. Under conditions

of excessive heat and high humidity, Man is subject

sical and mental handicaps. He
perspires profusely and loses vigour and energy in
such an enervating environment. He exposes him-
self to such dangers as sun-stroke and to such diseases
as malaria and yellow-fever. Consequently, his ca-
pacity for active work is greatly reduced and his
resistance to diseases is much weakened. Unless
there is adequate provision for satisfactory sanita-
tion, physical and mental health are bound to be
affected. Nowadays malaria eradication schemes

are in progress in most tropical areas and vaccines

Market gardening in Singapore. In many parts of the
equatorial zone intensive farming, to supply city-dwellers
with vegetables, is profitable Primary Production
Department Singapore
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have been developed to counteract other diseases.
2. Prevalence of bacteria and insect pests. The hot,
wet climate which stimulates rapid plant growth,
also encourages the spread of insects and pests. As
germs and bacteria are more easily transmitted
through moist air, equatonal conditions are ideal for
the survnval of such organisms. Insccts and pests
not only spread diseases but are |njunoux 10 LIOpS.
They plague both men and animals.
3. Jungle hinders development and maintenance.
The jungle Ts so luxuriant that it is quite a problem
to clear a small patch of it and even more
difficult to maintain it. Lalang (tall grass) and thick
undergrowth spring up as soon as the shade trees
are cut and unless they are weeded at regular intervals,
they may choke crops and overwhelm estates. In
the same way, roads and railways constructed through
the equatorial lands have to cut through forests,
dense thickets and swamps and those who build
and maintain them encounter wild animals, poiso-
nous snakes and insects. Once completed, they
have to be maintained at a high cost. Many remote
parts of the Amazon basin, the Congo and Borneo are
without modern communication lines. The rivers
form the only natural highways.
4. Rapid deterioration of tropical soil. It is a
mlsconcemon that tropical soils are rich. In_its
\_IFE untouched state, due to hegyy leaf-fall and
decomposmon of lea_gs _by_bac tena, a ;mgk
mantle of ;s makes the soil fair ile. This
is clear from the shifting cultivators’ heayy croppings
in_their newly clearedjadapes  But once the humus
is used and the natural vegetative cover is removed,
the torrential downpours soon wash out most
of the soil nutrients. The soil deteriorates rapidly
with subsequent soil erosion and sonl 1mpovcrlshmcnt
One may quote the lndonesna slan :
excep ] ashes
energetic. m " Malaysia, Smgapore and
eastern Brazil much progress has also been made in
the development of the tropical lands through
systematic planning and the will of the people to
succeed.

Difficulties in lumbering and livestock farming. As
mentioned earlier, though the tropics have great
potentiﬂl in timber resources, commercial extraction
is difficult. The trees do not ocgur in homogenous
stands, there are no frozen surfaces to facilitate
logging and the tropical hardwoods are sometimes
too heavy to float in the rivers, even if these flow in the
desired directions.
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Livestock farming is greatly handicapped by an
absence of meadow grass, even on the highlands.
The few animals like bullocks-or buffaloes are kept
mainly as beasts of burden. Their yield in milk or
beef'is well below those of the cattle in the temperate
grasslands. The grass is so tall and coarse that it is

not nutritious. In Africa, domesticated animals are

attacked by iscise flics that cause ngana, a_deadly

dlsease

QUESTIONS AND EXERCISES
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I. The above two graphs taken from two

different stations, Alor Star in West Malaysia
and Bombay in India, show two different types
of climate.






Distribution
We have learnt in Chapter 13 that some parts of
the world experience seasonal winds like land and sea
breezes but on a much larger scale. These are the
tropical monsoon lands with on-shoie wet monsoons

in_the symmer and off-shore dry monshans iothe
winger. They are t developed in the Indian

sub-continent, Burma, Thailand, Laos, Cambodia,
parts. . of Vietnam_ and south China_and northern
W Ontsldc this zone, the climate is modi-

nfluence of the on-shore Trade Winds

Climatic Conditions
in Tropical Monsoon Lands
The

basic cause of monsogn, Qmm;g; is the

Chapter 16 The Tropical Monsoon
and Tropical Marine Climates

at_the Tropic of Cgm, the great land masses of
the nor_th:m_h:mnsphmm heated. Central A
backed by the lofty Hunalaxgn ranges, is more than
IS°F._hotter than its norma __jsmpcratm and a
_pressure is_set up. ip. The seas, seas,

region of intense low

which warm up much slower, n comparatively
cool. At the same time, meﬁ_jm:_hmupb:&
experiences_winter, arfd a_region of high Lressure
is_set interior of A

Winds blow outwards as the South-East Monsoon,
tgjumd.aﬂmmm.lh:.m%m drawn
tinental low reaching

ths Lngl.aa sub-continent _as _the South-Wes:-
Monsoon, as shown in Fig. 125(a).

In the winter, condiu'ons are reversed. The sun
is overhead a ropic o ricorn, central

is extremely cold resulting in rapid cooling
&gm A region of high pressure is_created

- wuh outblowmg winds- the North-East Monsoon

On crossing the equator, ‘the winds are attracted

to_the jow ;r&ssure centre in Aus%n_&d_,gmve
in northern as orth-West Monsoon

Tropical monsoon
Tropical marine ‘

Fig. 124 The tropical monsoon and marine regions
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Fig. 126 (a) Summer conditions in" Asia—South (b) Winter conditions in Asia— North-East
West Monsoon in Indo-Pakistan is Monsoon in Indo-Pakistan is off-shore
on-shore in the rainy season (July) in the cool,, dry season (January)

(Fig. 125 (b)). In other parts of the world which 10 rain anywhere. By May, the temperature is so
experience a tropical monsoon climate a similar  high that an intense low pressure zone is set up in
seasonal reversal of wind directions occurs. north-west India. Duststorms are frequent, followed

by long awaited rainstorms that ‘break’ by the

The Seasons of Tropical Monsoon Climate  middle of June. The tranmgnmLpemi___
In regions like the Indian sub-continent which have  ‘no rain’ and ‘plenty of rain’ is over.

a true Tropical Monsoon Climate, three distinct 3. The rainy season (mid-June to September). With
seasons are distinguishable, as illustrated in Fig. u&mw_wmmmmmmm

in Punab with hea sinking air. Frosfs m_ggmmm:‘m recorded in June, 24

mamm;: no " inches in July, 14-5 inches in August and a further

ssure is over the Pumjab. Outblowing  10-6 inches in September. As much as 95 per cent

| wmds the North-East Monsoon,. bnn ttle f the annual rainfall is concentrated within four

‘to the Indian Eﬁb-connnent months. This pattern of Concentrated heavy rain-
Fowever,asmall,__o_um,nl.m_fallam;?u_mg_b T e A MR EAS OO

from cyclonic sources and this is vital for the survival b
of winter cereals. Where the North-East Monsoon

2

Where the E e

blows over the Bay of Bengal it acquires moisture 28T 75
and thus bri raln to -eastern tip of the 22 70
e of the year. For mstance,

in Madras 50 mchgg of rain falls during October
and November, accounting for half its annual
rainfall. 12
27 The hot dry season (March to mid-June). As P

can be seen from Fig. 126(a), thetemperature rises 8 :

sharply with the sun’s northward c 6 —1
@r Bombay has a mean %y temperature B T
of 86°F. which is considered moderate, for many 2

parts of India are even hotter. t is sO great hotdry | fainy
that schools and colleges are closed. Thestifling heat o S i B

and the low relative humidity make outdoor life RV

o

ssnl
o
aAm
gz
oﬂ)
22
34
L L'

81 81 82 8177 10°F

Si be as 110°F. Altitude: 37 feet
little relieved by sea breezes. Annual precipitation: 72 inches
T P G e Annual temperature range: 10°F. (86°—76°F.)

almost unbearable. tem; tures of 95°F. are Fig. 126 u(l o).| PI’ M“lnl\.duhu'”éloim 22

%T&— 2 a) Tropical Monsoon Climate

usual in central India and t °m““t““|. L m‘: Place: Bombay, India (18° 55'N., 73°E.)
There is i




fall i is_a characteristic feature e
Tropical Monwn Climate. The torrential down-
pours have an immediate impact on the local tem-
perature. They lower the temperature considerably
The mean temperature for Bombay is 86°F. in May

but only 81°F. in July. In the north the drop is even.

greater, as much as 13°F. Some of the windward
statxons on the mealayan fo%l;ﬂh_hu:m_hnxy

rainfall, though this is 0 ic. Cherra-
punji has an average annual rainfall of 425 inches and
a record of 905 inches in 1861.

The Retreating Monsoon
e amount and frequen of rain decreases

tow It retreats
graduallz southwards after mxd-Scptember until

it leaves the e continent alt_agﬁthg; The Punjab. plains./
which receive the south-west monsoon earliest are_the
first to see e the withdrawal of the monsoon. The
skies are clear again and the cool, dry season returns
in October, with the outblowing North-East Mon-
soon.

" The role of monsoons in India is vital in its eco-
nomy A late monsoon or one that ends far too
early will condemn large stretches of aglcultnral
land to drought. There will be widespread famine
from c crop f: failure and thousands will perish. When

too |
sey,ueﬂoodsoccur destroying both crops and li

profoundly as in the monsoon lands.

The Tropical Marine Climate
This type of climate is experienced alon § the
_of_tropical lands g .
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Precip 15816417.71214328161.7171840 86 Ba

Fig. 126 (b) Tropical marine Climate
Place: Cairns, Australia (17°S., 145°, 42°E.)
Altitude: coastal lowland
Annual precipitation: 88 inches
Annual temperature range: 12°F. (82°-70°F.)
hout

any rainfall. The range of temperature is.
ical of the tropical latitudes with a maximum of
éggF in January and a minimum of 70°F. in July—
a range of 12°F. for the year. Due to steady
influence of the trades, the Tropical Marine Climate
is more favourable fo L
severe tropical cye . hurricanes or typhoons, as
mentioned in Chapter 13.
Tropical Monsoon Forests
The natural vegetation of tropical monsoon
lands depends on the amount of the swummer rainfall.

Trees are normally deciduoys, because of the marked
dry period, durin shed their leaves fo
withstan Where the rainfall is heavy,

¢.g. in southern Burma, peninsular India, northern
Australia and coastal regions with a tropical marine
climate, the resultant vegetation is forest. The forests

rainfall i1s both ic where the moxst t@?
as in eastern Brazi ,and convec-
uonal due to intense heatmg uring the day and in

w Its tendencyls ng:d.ta_summcz_mu;

as cxpenenced in Cairns, on the eastern coast of
Queensland, under the constant influence of

(4
South-East Trade Winds, and in summer also
affected by the tropical monsoons. Its wettest

are more open and Jﬁ%’}_‘_.“}“_.’iﬂﬂ_‘m.mmml
jungle and there are far fewer species. Most of the
forests yield valuable timber, and

durable hardwood.

Amongst these teak is the but
known. Burm or as much as
SIS, of toe wosld’s prodisliy 1l production. It s sl 4

urable timber

d i L 1t 1s extensively used for ship

months are in January (158 mches) February
(16-4), ls

summer in the southern hcxmsphg Aggro tely

70_per _cent of the ann all i
in_the four summer months. There is no month
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Other kinds of timber mclndc , acacia m some
varieties of eucalyptus ir northem Australia.

‘ ~ bamboo thickets, whlch
often grow to great henghts (Fig. ;
With a decrease in rainfull in summer, the forests

thin out into thorny scrubland or savanna with J




Fig. 127 Main features of a monsoon forest
scattered d tall grass. In parts of the Indian

sub-continent, rainfall is so deficient that semi-

desert conditions are found. Mogsggm[ vegetation
IS tEus mos' ra nging from forests to thickets,

and from savanna to scrubland.

Agricultural Development
in the Monsoon Lands
Much of the monsoon forest has been cleared for

total acreage far exceeds that of any other crop.
In fact, very few areas outside the influence of the
monsoons ever take to the cultivation of padi.
There are two main varieties, the wet padi, which is
mainly

inly grown on_lowlsnds _in_floodcd SGelds
or_in_terraceéd uplands, and the dyy padi grown in
regions of lower rainfall. A minimum ol 50 inches
of ramnfall is required during the growing season,
Droughts and floods that are almost inseparable
fro_gj_mqgmj_m_q[_chmle can be very
detrimental to its cultivation. lmgauon water Irom
rivers, canals, dams or wells is extenslve[y used
in the major rice producing countries. Oth:x_[L
crops like maize, millet, sorghum, wheat, gram and
beans are of subsidiary importance. They are culti-
vated in the drier or cooler areas where rice cannot
be grown.
2. Lowland cash crops. A wide range of lowland

tropical cash crops are cultivated for the export
market, after local needs have been met. The most

important crop in_this cate i sugar. As “
much as two-thirds of world’s sugar production

comes from tropical countries. Sugar is either

agriculture to support_the v - opulation.
The cultural landscape throughout the length and
breadth of the monsoon lands deeply reflects the

intensity of Man’s quést for subsistence. Wherever

possible, crops are grown. The plains are nlgggﬂa
and the hills ills are terraced to prov:de farmland.
FLmM:Lmﬂ_mLms_ge_Ople are forever ‘land.s

hungry: In their quest for land, they_have removed
the natural vegetation, sometimes wantonly, re-

sulung in_acute soil erosion. This is particularly

serious in the Indian sub-continent which has
a very high density of popujation with a
rapid rate of growth. But in the plains the
same piece of land may have been tilled for genera-
tions with little or no replenishment, and yet able
to yield fairly reasonable returns.

Tropical agriculture dependent on natural rainfall
and a large labour force, reaches its est magni-
tude_in_the monsoon lands. The soil provides the
basis for the livelihood of millions. Farming is not

only the dominant occupation of the Ewter part of
the people. but RM%W
nomy of the Indian sub-continent, China, South-
East Asia, eastern Brazil and the West Indies. The
following types of agriculture are recognisable.

1. Wet padi cultivation. R ;ce is the most imEnant
staple cropand is %own in tropical lowlands w er

inches. Itlsperhapsthemav

charactenshc crop of the monsoon lands and its

grown on plantations or on small holdings wherever
rainfall and sunshine are abundant. Some of the
major producers include India, Java, Formosa, C
Jamaica, Trinidad and Barbados. |

Harvesting sugar-cane in Queensland, Australia Australian
News and Information Bureau




almost entirely to the Ganges - Brahmaputra delta,
It has long been a
leading hard fibre for the manufacture of sacks
(gunny). ! p_(abaca) is a_product of the
Philippines, particularly of Mindanao. It is used
to make high gquality rope. Other crops include

still cultivated in India and Java; a

in_India and Bangladesh.

major export of the Indian sub-continent and
bananas, coconuts and spices.
3. Highland plantation crops. The of

tropical lands by Europeans gave rise to a new form
of cultivated landscape in the cooler monsoonal
highlands. This is the cultivation of certain tree
crops in tropical Thousands of acres
of tropical upland forests were cleared to make way
for plantation agricuiture in which tea and coffee
are the most important crops. These were luxuries
in Europe in the eighteenth century and the products
of the plantations were originally meant only for
export to the mother countries where there was a
great “craze for the beverages. Later, the local
people also got into the habit of drinking them and
they fast became necessities. Both the beverages
became so popular in and out of the tropics that there

Tea picking in a plantation in Sri Lanka Camera Press

was great expansion in their acreages both in regions
with a Tropical Monsoon Climate and the Tropical
Marine Climate.
originated in Ethiopia and Arabia, where

it is still grown, but Brazil now accounts tor almost
half the world's production of coffee. It is mainly
grown on the eastern slopes of the Brazilian plateau
The crop is also cultivated on the highland slopes
between 2,000 feet and 4,500 feet in the Central
American states, India and eastern Java.

lea originated in China and is still an important
crop there, but as it requires moderate temperatures
(about 60°F.), heavy rainfall (over 60 inches) and
well drained highland slopes it thrives well in the
tropical monsoon zone, but preferably at a
higher altitude. The best regions. are thus the
Himalayan foothills of India and Bangladesh, the
central highlands of Sri Lanka and western Java,
from all of which it 1s exported. In China tea is
grown mostly for local consumption.
4. Lumbering. Wherever there are tropical forests
which still have not been felled to make way for the
plough, lumbering is undertaken in the more accessi-
ble areas. This is particularly important in conti-
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nental South-East Asia. Of the tropical deciduous
trees, tcak. of which Burma is the leading producer,
is perhaps the most sought after. Tt is valuable on
account of its t durability, strength, immunity
to shnnkggg , fungus aW It is grown
in hilly districts up to 3,000 feet in altitude with a mo-
derate ramfall Under govr.rnment supervnsnon. teak

eommercml timber. Green teak
thanheywn‘Iﬁnotﬂoat ea n.t On We s therefor:

actul T .andlxghLenm;ng_be
oated down the Cg_ndmn_ané_ms_lmmddy.m
reach the saw mills at Rangoon. The individual
logs are tied in rafts and guided downstream by

crews of men and tugboats. It takes something like

I8 months for a log of teak to reach Rangoon to be
sawn_into_planks for export.

5. Shifting Cultivation. This most primitive form

of farming is widely practised. Instead of rotating the
tribesmg move to a new ﬂearin% : eir first
field 1 . The clearing, or field, in the mi

of the jungle is usually made by firc, which destroys
practically everythmg in its way. After planting,
little attention is paid to the field either in weeding
or manuring. The crops are left entirely to the care
of nature. The farmers use simple hoes and sticks
for ploughing and seeding. Draught animals are

bour is exclusively manual. Their
needs are so basic that every farmer produces much
the same range of crops as his feighbours. Maize or
corn, dry padi, yams, tapioca, sweet potatoes and
some beans are the most common crops. Farming

is entirely for subsistence. i.e. everything is consumed
bjg_,f%_mjr"_mdﬂmﬁw =
r opical so’ are_mainly latosolic, rapidly
apsted, the first crop may be
§ | harvests deteriorate.
A few years later, the ﬁeld has to be abandoned and
a new patch cleared elsewhere. This system of a
short period of cultivation alternating with long
periods of fallowingis probably the best way of using
land in many parts of the tropics where manuring is
unknown.
Shifting cultivation is so widely practised amongst
indigenous peoples that different local names are

used in different countries. For examy

Sri Lanka and miipa i.

QUESTIONS AND EXERCISES .

1. The climate of India is characterized by
three distinct seasons. Explain why this is so.

2. With the aid.of diagrams or sketch maps.

explain any three of the following statements.

(a) The east coasts of continents within
the tropics have much heavier rainfall
than the interiors or the west coasts.

(b) The Tropical Monsoon Climate is, in
fact, land and sea breezes on a continental
scale.

(c) Near the equatorial latitudes, the pe-
riod of maximum rainfall is closely
related to the movements of the over-
head sun.

(d) There is a marked difference in tem-
perature between the east and west
coasts of countries in latitudes 20° to
35°N.

3. In which parts of the monsoon lands has the
natural vegetation been removed by men?
Describe and explain the uses made of the
cleared lands.

4. Name the types of climate which have
(a) rain mainly in winter
(b) rain only in summer
(c) rain throughout the year
i. Describe the characteristic climatic
features of any two of the types
you have named.
ii. For any one of them account for
its rainfall distribution.

5. Contrast the essential characteristics of
plantation agriculture and shifting cultivation.




Chapter 17 The Savanna or Sudan Climate

Distribution

The Savanna or Sudan Climate is a transitional = The { the i The annual

type of climate found between the eq_uatorla,l_fgmsts i or Kano. which is located at a henght of 1,539 J
and the trade wind hot deserts. It is confined within  feet above sea level, me%swﬁﬂ'*

the trog is best dev in the Su trated in t . But the amount varies 0!34
the dry and wet gwns are W’ hence its  from 48inc in Gambia on the coast ’
name the Climate. The_belt_in g mg to only 5 inches at Khartoum, in Sudan in the interior. 1]

h the length of the rainy season and the 3

:ll.‘ldl _curye O 1) Bot

Q_gnugm as shown in Fxg _on polewards fa

America, there are two distinct regions of S4Va

@ M. ; -, and dry seasons dxﬂ'ers wnth the localxty In the !
han savanna is located south  southern hemisphere, the n Octob: Fig.

of the !;‘Q_glg of ngncom : 129) of Salisbury, in 1. odesia. Its annual precn-

pitation of 32 inches also varies much from year l

Climate of the Sudan Type to year
s 4 3 > i
Rainfall. The Sudan type of climate is characterized Tﬂnpergm' The month]y temperature hovers be-
by an alternate hot, rain tween 70°F. and 90°F. for lowland stations. An
season, aslllustratedm Fig. 179 (a). lL___qm “annual temperature range of 20°F. is typical, but

Llropic of Cancer,

Equator

Troplc of Capricorn
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Fig. 129 (a) The Savanna or Sudan Climate in the
x northern hemisphere
Place: Kano, Nigeria (11° 58'N., 8" 20" E.)
Altitude: 1,539 feet
Annual precipitation: 34 inches
Annual temperature range: 17°F. (89—72°F.)
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(b) The Savanna or Sudan Climate in the
southern hemisphere

Place: Salisbury, Rhodesia (17°45'S., 31°E.)

Altitude: 4,435 feet

Annual precipitation: 32 inches

Annual temperature range: 15°F(71 —56°)

highest temperatures do not coincide with the period

of the highest sun (e.g. June in the northern hemis-

phere) but occur just before the onset of the rainy
SEAS0 ano an tober in Salisbury.

g ———

atmosphere.

There is also a Ensgg%ct ;og in_temperature in ie‘
rainy period, due to the overcast sky and the-cooler

of the region are the

[he preva ing
rain to the | distri

TMSJ

They are strongest in_the summer but are relatively
dry by the time they %h the continental interiors
or the western coasts of the continents, so that grass

and sca short trees predominate. In_West
Africa, the North-East Trades. in fact, blow off-shore

om the Sahara Deser 'and rgach the Gumea eo :

—_—

doctor’ p ¢ relief from the dam air

of the Guinea lands by increasing the rate of evapora-
tion with resultant cooling effects. but it 1s such a dry
dusty wind that, besides ruining the crops, it also

stirs up a thick dusty haze and impedes inland river, /2

navigation.

Natural V. ion
The savanna
:md short trees.

presé with the luxunant tall ;
: ari‘iam' Dush-veld' perha %be the land-
scape g;& Tr§ Eﬁ &st t§w§ the eéuatorinl
humid latitudes or along river banks but decreasc
in height and density away from the equator (Fig. 130,

ey occur in clumps or as s scattered individuals. The
uessare decidugus. sheddmg their leaves i l“ the Eﬁz
dry season to prevent excessive loss of ater through

dsape is ified by 1l
tﬁer 1!1535 ading tane

In true savanna lands. the ETAss is tal an ;
growing 6 1o 12 feet high. T The elephant grass may
atiam a hei _ih_of even 15 feet! The grass tends to
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Savanna

Fig. 130 Changes in vegetation from Savanna to desert

grow in compact rufts and has |one roots which

reach down in search of water. It appears greenish
and well nourished in the rainy season but turns
yellow and dies down in the dry season that follows.
The grass lies dormdmthroughout the long, rainless
period and springs up again in the next rainy season.
In between the tall grass are scattered short trees and
low bushes. As the rainfall diminishes towards the
deserts the savanna merges into thorny scrub
Australia, this scrubland is icularly well
sented by a ' a number of species: mallee, mulga, spinifex
grass an 5 other_Ethhg_,

Animal Life of the Savanna
The savanna, partwularly in Afnm, is the home of
wild animals. It is kng h

and thousands of animals are | are trapped 0

year by people from all over the world. Some of the

animals are tracked down for their skins, horns, tusks,

bones or hair, others are captured alive and sent out
of Africa as zoo animals, laboratory specimens or
pets. There is such a wealth of animal life in Africa
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Giraffes in the savanna. The vegetation is of grass and scattered trees J. Aflen Cash

Dwarf acacias

desert plants
Scrub savanna

///////

that many of the animal films that we see at the cinema
are actually taken in the savanna.

There are, in fact, two main groups of animals in
the savanna, the grass-eating herbivorousanimals and
the fleshing-eating .y nivorous animals. The herbi-
vorous animals are often very alert and move swiftly
from place to place in search of green pastures. They
are endowed with great speed to run away from the
savage flesh-eaters that are always after them. The
leaf and grass-eating animals include | the zebra
antelope, giraffe, deer, gazelle, ejgnhaut mg kapi.
Many are well camoufla «dspecies and their presence
amongst the tall greenish-brown grass cannot be
easily detected. The giraffe with such a long neck
can locate its enemies a great distance away, while
the elephant is so huge and strong that few animals
will venture to come near it. It is well equipped
with tusks and trunk for defence.

The carnivorous animals like the lion, tiger,
leopard, hyaena, panther, jaguar, jackal, lynx and
puma have powerful jaws and teeth for attacking
other unimals. Their natural colourings of light

nur

mregizEgslEaazs
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yellowish-brown, often with stripes like the tiger or
spots like the leopard, match perfectly with the tawny
background of the savanna. They often hide them-
selves inshady spots up in the branches or amidst the
tall bushes, and many wild animals, as well as hunters
themselves, are caught unawares in this manner.
Along rivers and in marshy lakes are numerous species
of reptiles and mammals including crocodiles, alli-
gators, monitors and giant lizards together with the
larger rhinoceros and hippopotamus. In such an
animal paradise there are many diverse species of
birds, snakes, butterflies, moths and insects.

In many parts of East and South Africa,
national parks have been set up which control the ™
killing of animals. This is a necessity, if many of the
rare species of animals are to be preserved and
protected from wanton shooting. In Kenya there
are large hotels and viewing-towers, built in the heart
oLthe\ savanna, with special transport arrangements
Lo bring touristsin to see the animals in their natural
settings. This is a progressive step made in conserv-
ing animal life of the savanna and should be encou-
raged.

Human Life in the Savanna

Within the savanna lands of the tropics live many
different tribes who are either cattle pastoralisis.like
the Masai of the East African plateau—or-settled
cultivators like the Hausa of northern Nigeria. We
shall examine the life of these two groups of people
more closely, and see how they adapt themselves to the
savanna environment

The Masai, cattle pastoralists. The Masai are a
nomadic tribe who once wandered with their herds
of cattle in the central highlands of East Africa-
in Kenya, Tanzania and Uganda. At the height of
their power, in the mid-nineteenth century they
numbered about 50,000, But today after a century’s
tribal clashes, epidemics and natural deaths, their
numbers have been greatly reduced. They are now .
mainly confined to the 15,000 square miles of Masai
reserves in Kenya and Tanzania. Their old grazing
grounds in the .enyan Highlands were taken over

—

first by the immigrant white settlers for plantation

agriculture (coffee, tea, cotton) and dairy farming and
later, after independence, by African farmers. They
now occupy the less favoured areas of savanna in
which are grazed something like a million cattle and
perhaps twice as many sheep and goats. On the lower

slopes of the East African plateau, where rainfall is as

low as 20 ifiches and there are long periods of drought,
the grass seldom reaches a foot high and is not nutri-

;."- ‘ | §
3 ._. ‘|
L | u

tious. When there is a drought the Masai move
upwards to the higher and cooler plateau regions in
‘which their herds can graze on the better pastures.
They build circular hutswith sticks, bushes and mud
for temporary shelter, The cattleare keptina special
enclosure at night and are protected from attack by
wild animals by a strong fence.

The cattle kept by the Masai are the zeby cattle
with humps and long horns. They are treated with
great respect and affection and are never slaughtered
for food or for sale. The beef is only consumed when
they die a natural death from _old age or disease.
They are never used as draught animals and are kept
entirely for the supply of milk and blood. Milking
is done by women before day-break and at dusk.
The yield is extremely low by any standard and usually
not. more than two pints are obtained at a single
milking. The milk is drunk either fresh or sour.
Cheese-making is still not known to the Masai.
Blood from both bulls and cows is drunk. This is
obtained by tying a leather cord around the neck
of an animal until the veins swell. A vein is then
punctured by a special arrow-head and the blood,
gushes out and is collected and drunk fresh or clotted,.

Cattleare kept by every Masai family. They are
considered far more valuable than anything else, and
are symbols of wealth, The richest man has the
largest herds of cattle, leaving aside the sheep and
goats which, to the Masai tribes, are of little signifi-
cance. Cattle are used in payment for wives, and
when the father of a family dies, the mother divides
the livestock among the sons. The Masai will not
slaughter the cattle for food, so from the agricultural
The Masai tribesmen drink the blood as well as the milk
of their animals but do not kill them for meat Camera
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use the number of cattle is more important to

the Masai than their quality, the Masai will
not willingly sell their cattle. So the large area of
land which they occupy in East Africa is not used
profitably. Great efforts are being made to get the
Masai to care for their animals properly and raise
them for sale, keeping only as many animals as the
pasture can support. Many Masai are responding to
modern techniques but the majority stubbornly
continue in their old ways. Amongst most of the
other African tribes, pastoralism exists side by side
with agriculture.

The Hausa, settled cultivators. Hausa are a
tribe of settled cu_'%lj_agg_w_hai_nm
lands of the Bauc teau of northern Nigeria.
They number almost six million and have been

organized in settled agricultural communities for
hundreds of years. They are more advanced in their
civilization and ways of life than many of the other
African negroes.

The Hausa live in towns or villages. The ancignt
Hausa city of Kano, with a population of 135,000
has long a focus of routes and trade. They do
not practise s#‘ ling cultivation as many tribes do.
Instead, ear a piece of land and use it for several
years, growing a wide range of crops like maize,
millet, Guinea corn, groundnuts, bananas and beans.
Some Hausa also cultivate non-food crops e.g
cotton and tobacco. Whien the fertility of the plot
declines, they plant a new field and allow the old
one to lie fallow. This enables natural forces to act
on it until fertility is restored. New crops are then
sown in the old plot again and the harvests are good.
In this manner, the Hausa sotate-theiscraps between
different fields at di s , which is
a technique employed in advanced agricultural
societies. o

Besides cultivation, the Hausa also make use of
domesti imals. Herds of cattle and goats
are kept for both milk and meat, bul. they. arc only
subsidiary to crop cultivation. Though they do not
contribute much to the income of the Hausa, because
of their small numbers, meW
lize the fields. Poultry are raised by the villagers and
both eggs and chicken are consumed.

The farming year is very closely related to the .
season of rainfall. In Nigeria, the rainy season begins
in May and lasts till September. The annual precip-
itation is about 40 inches, falling entirely in summer.
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tribes such as the Kikuyu of Kenya, they obtain a  The Hausa sow the seeds in late April when sufficient

rain has fallen. The seedlings sprout with the heavy
rain and grow rapidly throughout the rainy season.
Weeding with traditional hoes is done at regular
intervals till the crops are ripened and harvested
in September, the beginning of the cool, dry season.
The tall brown bushes are burnt down by the farmers
in preparation for new fields for the following year.
Sometimes fires may be caused by the dry, dusty
Harmattan. — =

Problems, Prospects and Development
of the Savanna
There is little doubt that in years to come, world

population pressure and the need for greater food -

production will necessitate greater economic develop-
ment of the savanna. The deserts or the freezing

large scale human intervention to take place. Bu

the savanna lands with an annual rainfall of over
30 inches and without any severe cold, should be able
to support a wide range of tropical crops. Pioneer

settlements in central Africa, northern Australia—

ts and even i uits. T!i-
despite its scarcity of labour force has been very

successful in its atiempts to develop its huge
land. The newly indepéndent states of Kenya,
Uganda, Tanzania and Malawi have already taken
to large-scale production of isal hemp.
Both crops thrive well in savanna conditions,. In
West Africa, the commercial cultivation of ground-
nuts, oil palm and cocoa have been gradually ex-
tended into the savanna lands. New drought-resis-
tant varieties will have to be introduced into these
newly emergent countries to increase their foreign
earnings in such tropical raw materials. In the
cooler highlands, temperate crops have been success-
fully raised.

But farming in the savanna land is not without
natural hazards. Droughts may be long and trying,
as rainfall is often unreliable. Unless counter-
measures can be taken m the form of adequate
provision for irrigation. improved crop varieties
and scientific farming techniques suitable for the
tropical grasslands, crop failures can be disastrous
for the people, who have very little to fall back on.
The Sudan Climate, with distinet wet-and-dry periods
is also responsible for the rapid deterioration of soil
fertility. During the rainy season, torrential down-
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pours of heavy rain cause
the plant nutrients such as nitrates,

notash are disso

dry season. intense

The savanna is said to be the natural cattle count

~ and many of the native e, n fact, her

or pastorali Cattle are kept in large numbers and
fed on the tall grass or the bushes. They provide
the people with milk. blood and meat. Unfortuna-
tely, the native zebu cattle are bony and yield little
meat or milk. They often ical

It seems necessary to introduce temperate cattle

such as the English Shorthorn, Eriesian or Guernsey

to cross.with the tropical zebu. if cattle rearing is 1o
be_successful in the savanna. In fact, a start has

already been made in tropical Queensland which

has

regions such as the campos and llanos of South
America, though cattle ranchi ied.

for centuries, little progress has been made so far.
The quality of the grass needs to be improved and
a better network of communications is essential.
Above all cattle breeding and disease control must be
carried out on a scientific basis. In the African
savanna, the attitude of such native herdsmen as the
Masai who treat cattle as prestige animals, not
for slaughtering, will pose many difficulties towards
the commercialization of the cattle industry. But as

an_agricultural region, the savanna holds great
promisg for the future.,

wm_ﬁgn;%{ifx@ cattle_producing
state. Both meat and milk are exported. In other

QUESTIONS AND EXERCISES

The following are brief descriptions of three

different types of climate.

2.

3.

(a) A very large temperature range, with
summer rain.
(b) Distinct wet and dry seasons with
concentrated summer rain.
(c) High uniform temperature with well
distributed heavy rainfall.
i. Name the type of climate.
ii. For any mwo of them, give a fuller
description of the climate and the
factors which giverise to it.

Explain why

(a) The savanna lands have a parkland
type of natural vegetation.

The savanna is the natural home of
cattle.

The savanna grass decreases in height
and luxuriance further away from the
equator.

Rainfall in the Sudan Climate is con-
centrated in the summer.

(b)
(c)

(d)

Write a descriptive account of

Either: The Masai, pastoralists of East
Africa.

The Hausa, food growers of north-
ern Nigeria.

You should bear in mind the environmental
influence on their mode of living

Or:

It is said that the savanna land holds great
promise for the future. Do you think so?
Why? Outline some of the probable diffi-
culties that may be encountered in their
development. :

Write brief notes on the following.

(a) Theeffectsof Harmattan in West Africa.
(b) The savanna is the ‘Big Game Country.”
(c) Tropical grasslands have greal poten-
tial for the cultivation of tropical hot.
crops, e.g. cotton, coffee, fruits.

The savanna is a transitional zone
between the equatorial forests and the
hot deserts.

(d)




Chapter 18 The Hot Desert and Mid-Latitude Desert Climates

Distribution

Deserts are regions of scanty mnfallm;gh may
be_h_g_kae the hot deserts of the Saharan type: or
emperate as are the mid-latitu lamude dwert,__lgg_c_mg
Gobi The aridity of the hot deserts is mai

:ETF{: effects of off-shore Trade Winds, hence they
are also called Trade Wind Deserts. The temperate

deserts are rainless because g_r__g_mmngu,ggggpf theis
in the temperate latitudes, well away from the rain-

bearing winds.

The major hot deserts of the world are located on.
the western coasts of continents between latitudes
15° and 30°N. and S. as shown in Fig. 131. They
include the Sahara Desert, the largest single stretch
of desert, which is 3,200 miles from east to west and
at least 1,000 miles wide. Its total area of 3.5 million
square miles is larger than all the 50 states of U.S.A.

put together. The next biggest desert is the Great
Australian Desert which covers almost half of the

than 0.5 inclwg of

““Amongstthe_mid-lai
found on plateaux and are at a considerable distance
from the sea. These are the Gobi, Turkestan and

deserts, many are

Climate

Rainfall. Few deserts whether hot or mid-latitude
have an annual precipitation of more than 10 inches.
For example William Creek in Australia has
5.4 inches, Kotah in India has 4 inches.
Yuma, Arizona, U.S.A. has 3. 3mches In Salah in the

mid-Sahara and Arica in the tacama have

continent. The other hot deserts are the Arabian
Desert, Iranian Desert, Thar Desert, Kalahari and

Namib Deserts. In North America, the desert
extends from Mexico into U.S.A. and is called by
different names at different places. e.g. the Mohave.

practically no rain at all. In_the lalter.» less than

0.02 inches fell within a period of 17 years in three
light showers! In another station less than 150

miles away at Iquique, not a single drop of rain was.
ccorded for four years and then a torrential down-

Current

.-

Kalahan 2 A
n {? Australian
} Benguela ! A
e} Current , W. Australian |
,9? s/ Current ; Jb
=31 atagonian hot desens ¢
X > mtd latitude deserts

cold ocean currents

Fig. 131 The hot deserts and mid-latitude deserts of the world

134

scaralie i oh b

LBt s k. aad sub emd Gme e

o e e aaeliean |



pour suddenlycameoneaﬂem_%mm
rain aridity of deserts is the

most outstanding feature of the desert climate.
We shall examine more closely why they aresodry

P_rggm_tg_@n is both scarce and most unreliable
Coastal stations like Massawa on the Red Sea, as
illustrated in Fig. 132(a) receive light scattered
showers from the on-shore winds, amounting to

5.9 inches for the year. W
presence of cold currents (in “by arrows in
Fig. 131) ives rise to mists and fi - chilling the
on-comin; This air is later warmed by contact
with the hot lang and little rain falls. The des-
sicating effect of the “cold Peruvian Current along
the Chilean ronounced that the mean
annual frtheAtaeamaDesertnsnotmore
than half an inch! Rain no

Rain normally occurs as violent
tﬁ%demoggg of the convectional type. It ‘bursts’
suddenly and pours continuously for a few hours

ver small areas. An inch or more may be recorded
in one single shower! The thunderstorm i3 so
violent, and comes so suddenly that it has disastrous

consequences on desert landforms.

Temperature, The deserts are some e h t
spots on earth and have high témEraturg throagg out

e year. Therelsnocoldseasonmthehot eserts
and the average temperatt around
86°F. The highest shade temperature recorded is
136°F. on the 13 September 1922 at Al Azizia, 25
miles south of Tripoli, Libya, in the Sahara. Days
are unbearably hot, and in the open barren sands,

170°F. is often recorded. The reasons for the hi
temperatures are obvious—a clear, cIouEE ﬁz
intense insolation, dry air and a rapid rate of evapor-
ation.

Coastal _deserts by virtue of their maritime in-
fluence and i of the cold currents

\‘i

" u!

~N

-

rainfall in inches

o

JFMAMUJ JASOND
months.

Massawa J F- M AMJ JA SO N D rangenotsl
Temp. 78 79 81 ueaszssuszuum 17°F
Pracip, 150606080 0 0 0 0030714 59

Place: Massawa, Ethiopia (16°N., 39°E.) .
Altitude: 64 feet

Annual. precipitation: 5.9 inches
Annual temperature range: 17°F. (95°—

Fig. 132 (a) The Hot Desert Climate

78°F.)
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rainfall in inches
~n

OV FMAMJ JASOND

months
KahqquFMAMJJASONDvmqonom
Temp. 22 34 47 61 70 77 80 76 69564026 58°F
Precip 03 0 020208040307030 002 385"

Place: Kashgar, China (39°N. 76°E.)
Altitutle: 4,255 feet

Annual precipitation: 3.5 inches

Annual temperature range: 58°F. (80°—22°F.)

Fig. 132 (b) The Mid-Latitude Desert Climate

have much lower temperatures, e.g. Arica has a
mean annual temperature of 66°F., Iquique 65°F.,
Walvis Bay, South-West Africa, only 63°F. The
hottest months seldom rise beyond 70°F. and the
annual temperature range is equally small, e.g. 9°F.
in Arica, 10°F. in Iquique and 10°F. in Walvis Bay.
The desert interiors, however, experience much
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A atcmperature of 99°F. in the hottest

month but ouly S55°F. in the coldest month.
The annual range is 44°F. The range for Yuma is
36°F. and for Jacobabad is 41°F. In comparison,
the station Massawa, illustrated in Fig. 132(a),
located near the coast, facing the Red Sea has only a
moderate range of 17°F. Its hottest month is July
(95°F.) and its coldest month is January (78°F.).

sun. cbarren ‘tmdxssomtensely
that, by noon, pmﬁm
of 120°F, is common. But as soon as the
sun sets, the land loses heat very quickly by radiation,
and the mercury column in the thermometer drops

to well below _the e _mean temperature. A_daily

of30 to40F is common \Lw

great dmmal m Q_f_ 74°

._Lw
!Jmm" may oceur Ewgwmm These extremes
of temperature make desert living most trying. This

explains why the desert people wear thick gowns all
day long, to protect themselves from the glaring heat
by day and chilling frost by night, not to mention
the sand grains that are carried by the wind.

Climatic Conditions

in the Mid-Latitude deserts

The climatic conditions of the mid-latitude deserts
arein many ways similar to those of the hot deserts.

Aridit _keynote, These inland basins lie
undreds of miles from the sea, an ¢a, and are sheltered by

the_high mountains all around them. As a result
they are cut off from the rain-bearing winds. Qg
casionally depressions may penetrate the As Asiatic
continental mass and bring light rainfall in winter,
or unexpected convectional storms

parched lands with brief showers W For
example Kashgar in western China in the Gobi
Desert, as illustrated in Fig. 132(b). has most of its

3.5 inches of cipitation in the s
Due to_their coldness and elevation, snow falls in
Snler. S

From Fig. 132(b), it is clear that summers_are

tahty accoums l‘or v

T——— - =
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hitiog 1S rs 0 settlement
. thrE-manem andlty,

e i e

besldlsﬁmo : ess the sea.

Desert Vegetation
Il deserts have some form of vegetation such as

grass, scrub, herbs, weeds, roots or bulbs. Though
they may not appear green and fresh all the time.
they liedormant in the soil awaiting rain which comes
at mgular intervals or once in many years. The

enmonment. so lacking in moisture and so excessive

in_heat, is most._t_t.nfavoumhk.fnx.nlm.mm_,
.sxgmﬁcmL

The predommant v on_of both ot and
mld-lautuamf_;m % nt
sgrub. This includ I, thorn:
bushes, long-rooted wiry grasses and scattered dwarf
acacias. Treesare rareexcept where thereis abundant
ground water to support clusters of date palms.
Along the western coastal deserts washed by cold
currents as in the Atacama Desert, the mists and
fogs, formed by the chilling of warm air over cold
currents, roll inland and nourish a thin cover of
vegetation.

s mus eforsumvalagamstboth
andltyand poorsod

Most desert shrubs have long roots and are well
SDd E ;1 1 ] ! SO d f { JULI

| \sho,allgla_gt.s
encxtrmn Tt
mustadatthemsdvestosnmvemmhanm—




Desert plants in Arizona

Life in the Deserts

Despite its inhospitality, the desert has always
been peopled by different groups of inhabitants.
They struggle against an environment deficient in
water, food and other means of livelihood. Some,
like the Egyptians have attained a high level of

civilization, others like the Bedouin Arabs have
fared quite well with their flocks of eep, goats,
camels and horses. The Bushmen of the Kalahari
and the l:ihanﬁ“é? Australia ﬁ¥ so primitive
in their mode o ng that they barely survive.
They are, in fact, a relic of the Old Stone Age in the

modern world. The desert inhabitants may be
grouped under the following categories.

1. The @"S hunters and collectors. Of the pri-

ol
B

,3-

S YLk A
i 2

»

mitive tribes, the Bushmen and the Bindi e
best known. Both the tribes are nomadic hunters

and food gatherers, growing no crops and domesti-
cating no animals. The Byshmen roam the Kalahari

Desert with their bows and poisoned arrows, spears.
traps and snares. They are not only skilful and
strong but have great endurance. In order to
capture their prey, they have to be very patient and
if necessary run many miles to track down the
wounded animals. In this way, they hunt antelope,
and other smaller animals. The women and children
collect insects, rodents and lizards, and gather
honey, roots, grass and grubs. Great skill is required
in obtaining water in the desert. Dew is carefully
gathered from leaves early in the morning and stored
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in ostrich shells. Very often, it is necessary to dig

a hole in damp sand and suck the water up from the
ground through a hollow reed. This is often a very
slow process. B ither wear a loi th or
go virtually naked. !

They travel in small fm
and live together in open sherms. 1S 1S a
E beneath a thorn tree

ollow dug , surrounded by
es. Atnight a fire is Tit to warm.
““Twe Bindibu or Aborigines o live in

very much the same way as the Bushmen. They are
lean and
and some of them use

sticks or
hooni s and 1

grass, roots, seeds, berries, moles and insects, to
‘supplement their diet. Like the wandcrmg Bushmen,
the Bindibu move in family groups in search of fresh
hnntmg gronnds But one distinct dnﬂ"erenoe i t

Thﬁe_ago_p,s represent

roup of desert dw:
p a CO eyneonammals

ride on homtomﬂm&&#ﬁve in_portable
yurts (a_kind ﬁ é;'tm) The ouin are the best
examples of a group who have fared well as
nomadic herdsmen. Besides keeping large flocks of
animals, they are also engaged in trade with the
caravan merchants and the oases people. All round
the year, the Bedouin wander with their herds in
search of water and green pastures, Their wealth is
their animals: sheep, goats, camels and perhaps a

few horses. The animals provide them with all that
they reggxre,_dmlx milk and cheese and on occasions
meat as well. Their skin is used for - hides or leather,
for 1 makmg tents clo_t_l;mg b:lts‘ fogmwr and water
bags. From the hair and wool, the Bedouin make

clothes, ma% ropes, rugs and carpets. These can
also be ex ged at trading stations or oases for

other necessities of life which the desert herdsmen

cannot produce like dates, grain, beverages, medi-

cines, firearms and other manufactured articles.
The Bedouin move in groups of about a hundred.

They follow a fegular pattern of routes, along which
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thy, They are skilled trackers

oomerangs and spears They ais domesicate o
dingo, a wild dog that assists ckin ‘
-angaroos, rabbits and birds. The women gather

—_ ——e—eee

arescaatypatchesofpunms,wdlsorspnngs In
this manner, one group rarely clashes with the other
in their search for new grounds to pitch their tents.
Since they move so often, they alwaystravel light and
only the essentials are carried along.

*3. 'I'hemtrldu's. ’I'heseweréthettavelhgg

merchants Their journeys across the
wastes of the Sahara or Russian Turkestan sometimes
lasted months or even years. They travelled at night
as a team and were well armed. They carried a
wide range of goods into remote interiors where their
merchandise was highly sought after. These goods
were sold or exchanged for hides, rugs, carpets and
other valuable products of the deserts. Though
profits were high, the risks were equally great.

The pack-animal used by the caravans to carry
their goods across the deserts was the camel, aptly
described as the ‘ship of the desert’. Unlike horses

which hg_vg gt_;gp‘h_ooves that mk_mddx.m.mr.

w;ll_not.shp_in.thsm A pack-eamcl adequately
fed, can carry a load of 350 pounds and travel
50 miles a day. And a racing camel can do twice
the distance when ridden! The camel has several
other advantages, it provides milk and hair. It can
store up Wwater in its stomach, and fat in its hump,
so that it can go for long periods without either

-

With the introduction of modern air, road and
rail transport, the role of the caravan traders is greatly
reduced. Goods can be conveyed much more cheaply
and with greater secumy by desert ]eeps vans or
trucks. But between

routes remain the only form of avaﬂable transport.
4. Thesettled cultivators. For cre crops to be cultivated
in the desert, irrigation is indispensable. This is
obtained either from oases, rivers or thro

a networka’?anals Tn Egypt, the Nile supports a
populatxon of 25 million, mainly concentrated in the
Nile valley and delta. The life-giving waters of the
Nile made it possible for the Egyptians to raise
many crops as early as 5,000 years ago.
Nile ﬂooded in summer. the overﬂowed water was

I employed by the Egyptians today.
Rlss_md.mmn_ cultivated in summer, followed
by wheat, barley, beans and other minor crops in -
@tﬁ; Modern concrete dams constructed across
ﬂeeg.AswanandSennarDamsareevenmote

When the
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effective for extensive i tion works. The flood-

water can be held BSE!M and controlled and then
released at any part of the year to feed the fields that
yield two, three or even more crops a year. In the-
same way, desert cultivators rely on the Indus in

Pakistan, the Tlgrls-Euphrates in Irag, and the

Colorado in the Wm, and
a

re able to irrigate millions of acres of arid land for
-‘_*
cro rﬁ uction.

1 the deserts, wherever there are 045es. some
form of s Jife is bound to follow. are

depressions of varying sizes, where underground
water reaches the surface. Some of them are ab-
normally large like the Tafilalet Oasis_in_Morocco
which measures 5,000 square miles, supporting many
settlements, including large towns. Others may be
so small that they are no bigger than the mining pools
that we are so familiar with, e.g. the Ghadames Oasis
of Lnbm is only one square mile in size, Life in an
oasis is secure—"d“w_ell’— rgamsed A wall is usually

simooms. The oasis people live
in mud-brick houses with flat roofs, closely packed
together. The streets are narrow and winding,

and the heart of the se“tt'lement is dommated by the
S market place

lace), the mosque, school and
shopping blocks. Sugs may also be set up miles
frém anywhere mJ%Mf
urrounding settlements on s ] ;

Around the settlement are the agricultural lands.
Water is led to the fields by irrigation channels or
drawn up from wells by camels or mules. The most
important tree is the date palm which is grown in
dug-out hollows so that its roots can penetrate deep
into the ground in search of water. The fruit is
consumed locally and also exported. Other crops
cultivated include maize, barley, wheat, cotton, cane
sugar, fruits and vegetables.

With the develgg ent
of motor routes across the desens many SO ated

has attracted » many immigrants mto the desert.
Mining camps and isolated settlements have sprung
up following the discovery of certain mineral deposits.

It was zold that brought mumgmts scrambling into

the Great Australian Desert. Water and food

supplis Bave fo be brougit 300 miles from Perth.t s Rave to be brought 300 miles from Perth to
e mi

ki ines going.  Some of them like Kalgoorlie
and 1d Coolgardie Eave become towns of considerable
5 t 5 TN

The oasis of EI Golea. The dunes are gradually encroaching

on the date palms Camera Press
and Atacama mnorthern Chile

ndian labourers and supervised by foreign tech-

nicians. Besides nitrates, co%Pr is also mined.
The o products have directly or in ‘ -
ri f {ﬁe Chil

ibuted to the growing size o ilean towns of
Arica, Iquique, gtoféef:ta and Chuguicamata.
“The TaSETAMEd is the world's largest copper town.

imilarly in the des “of North America s:lver 15
“‘

mined in Mc CO, uramum; in g@ and co n
= A host ol other erals

produ have in fact, greatly altered the landscape
and the economy of such arid reglons
n recent ears the discovery.o

forgotten part of the globe ln Alg onl wells
have to ta onl ‘In the
Middle Eﬁst, pipelines over 1,000 mllgsTong have
been laid to bring oil from the shores of the Persian
Gulf across Saudi Arabia to Saida (Lebanon) and
Banias (Syria) on the uerranean coast. With
still half of the world’s reserves of oil unta pped in
this region, the dwens herq will virtually be paved
with gold! In Irag, Kuwait, and Saudi Arabia |

esert landscape is [as( changing %W_’L%ME

W pitals, air-conditioned apar-

k_rgnd swimming pools, are examples of a thriving
created entirely by oil- Itgmj gold’,
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Chapter 19 The Warm Temperate
Western Margin (Mediterranean) Climate

1. A dry, warm summer with off-shore

hes loped form of this pecl matic type s m:m.mw
.tr'r’“ Orm O al ) (Lg on)s .

in_fact, found in Cenig
i'réfm-skqml_"__lﬁgn: C
San Francisco), the south-western fip.of. Alricz
znlﬁlﬁrﬁg’m SOul : ralia (in s
‘14)1_ and around l"—il “ l!uvwv' he o
Vincen ml\mm‘v"u‘rl south-west Australi
(SW nland).

Climate '!gm ailmgTrade W;ngs m gﬂ-shore

ST RTTE) e s sﬂﬁgcmm_nﬁ?;
hi (7 in July in

Rome and 70°F. in January in Cape Town) 'l'he

—

The Mediterranean type of climate is characterized o rain  The air is dry, the
by very distinctive climatic features. heat is imensean | the e humidity is low. Days

Fig. 133 Regions with a Mediterranean Climate

Cape Town

- Meditertanean regions




30°S

40°S

Q=N AW ineh

JEMAM I AS g ND
wintar rmn
Valparaiso

Fig. 134 Central Chile—a region with a typical
Mediterranean  Climate —showing  the
shifting of the wind belt with most rain falling

in winter
are excesswel! wa M : Interiors pmloqgm
e _commo t, there is
S aLe. =

2. A concentration of rainfall in | winter with on-shore
Wosterlies Thc Mediterranean lands_receive most

Qf their precipitatio J when the Westerlies
shift_equatorwards. In_the northern hemisphere
the prevailing o <hote Westerlics

bring much cve-

lonic rain from the Atlantic to the cg@ﬂm;__bgrﬂg?
the Meducrranean Sea. Img is the ram% season and
is the the most outstanding feature of the M iterranean
Cllmaté In_almost all other climatic types maxi-
mu;n_‘mg comes in_summer. The mean annual
rainfall is nonnally taken as 25 inches. Again this
differs greatly from place to place, depending on
reliel, continentality and the passage of the passing
cyclones. The annual rainfall for the two selected
stations Rome and Cape Town is 33 inches and 25
inches respectively, which are quite typical of the
regions they represent. The rain comes in heavy
showers and only on a few days with bright sunny
perods between them. This is another characteris-
the terranean winter rain.

With a little more caution in relating the relief
of the Mediterranean lands to the rainfall distribu-
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P 3327 28262216071026504438 3
Place: Rome, Italy (42°N., 12°E.)
Altitude: 207 feet
Annual precipitation: 33 inches
Annual temperature range: 31°F. (76°-45°F.)
Fig. 135 (a) Mediterranean Climate in the northern
hemisphere
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rainfall 1n inches
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J FMAMI JASOND
months

CopeTown J F M A M J J A S O N D rangs tatal
Temp. 70 70 88 63 59 56 55 56 58 61 64 68 16°F
Precip 0706081938453 73423161108 25
Place: Cape Town, South Africa (34°S., 18°E.)
Altitude: 40 feet
Annual precipitation; 25 inches
Annual temperature range: 15°F. (70°—55°F.)

(b) Mediterranean Climate in the southern -
hemisphere

tion. you will notice that the iterranean regions

are often backed by mmlﬂldm*—sw
Iberia, the central Meseta and other Sierras of ieg
PW effective Darricr 1o -

As a result
is much wetter than eastern Spg_n Lisbon has an

& 88 HEBRF BB RET2LE



wine areas
—— hot winds
——cold winds

Fig. 136 Local Winds of the Mediterranean Sea

to great differences m temperature, pressure and

flood of Lisbon ih 1957 - in the'mnddkofthe Ewcipiﬁnon The passing cyclones e

clones from the north, and the cold
night Gnd s O :‘Immemd oSy difeiin air masses from the continental interiors _are

afew hours! . ‘ sk 1, often ~interrupted or channelled
. Snow - T re@!inmths_bmh ' g
n. These winds ing 1 ength,

the location and direction of some of these local

: : 2 winds and the more important ones are described
tion, the Mmmmm- S

able climate, WWM”Y‘“Y"“‘“MM"W’” (a) Sirocco. ’l’hlslsaho(d dus wmdwhlch

7 i " ;~« d with (cssions
om i ) the coast
inland. After crossing the Me_q; Se
ADSO ( C w

erowo is shghtfi cooled l_ay_ h

- — “with a tctﬁperamrc of over 105°F. Its
: breath withers vegetation and crops, e :
breezes keep thc tempommre down to about 0 = particularly serious when it oome;]gg_,m,m
in wmter ﬂﬂd nox often exceedmg 75°F. in summer. dmg whtch‘vinqs and olives are in blossom. The
 mild , e Sirocco is so_prominent that it is called by many
ili in Tunm_a, Ghibli

other local names, such as

is between 15” and 25°F The Mediterranean reg:ons
are famous for their health and pleasure resorts,
frequented by millions all round the year.

4, WMMMMMMM

lnv;oluxtgusts -"f i
The velocity of the Mistral is intensified by the funncll-
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ing effect in the valley between the Alps and the  oaks of Spain an gal are the best known. They
Central Massif, and in extreme cases trains may be  are found only in the climarically most favoured
demil'eim’trtrm uprgoxed wm regions with a rainfall of weli" over 25 inches. The

mperature of the wind  (rees are normally low, even stunted, with massive

trunks, deeply fissured barks, small leathery leaves

ear and cloudless. / _ amdo-spluﬂmgrootsystemmseaﬁdtofwater
many of the houmpdimﬂ'ﬂ—‘lﬁ?ﬁ% specia 3
valley and the Riviera have thick rows of trees "meking Wi & Poeks :
hedges planted to shield them from the Mistral. -~ export arou WS Ta Avstiaka. the eucaly
A s tyﬁe—of cold north-easterly wind e» s Iomats reol — e Jarrab
A coastns EIE ﬁe%‘& and karri trees are commercially the most im

terranean. Mually oceurs in winicr,when the 3 ergreen coniferous trees. These include the
aPn._% heric _pressure Wﬂ E **  various kinds of pines. firs, cedurs and cyp resseswtuch
' higher than ‘the terranean The s oreen, needle-shaped leaves a t:
Bora thus gﬁm g
\ This dry, icy wind is even more violent than the  piotrqer , e Tl Severe.
Mistral and speeds of over | OOAF_E have been - e 5 Considerably.

agroundandagnculturallandsdevastated. ymon- 3 Yctieeran o ud gy Thxs:sperbaps

M t:-lrinean le similar cold winds of . Tion - Sommers a7 50 AF S Bt e Tiaces

forests give place to short, eve:green shrubs_and
shes. The low bushes grow in scattered c!umps f
i3

Natural Vegetation ‘often thorny. The more common species
In a land where half the year is dry, one cannot  are laurel, myrtle, lavender, arbutus and rosemary,
expect the natural vegetation to be luxuriant. Trees  of which a number are strongly scented or perfumed.
WWLMMMM?HM In many areas, due to man’s interference in
\ ‘Though there are many branches ? are  forest deplellon, or to ovmm__gg_qmnﬂ
ort and carry few lTeaves. The - ce of shadeis  woodlands degenerate into & scrub vegetati ith
a_distinct Mlediterranean lan ro scattered, stunted ﬁeﬁmm
is slow in and uson, even though  different from the ordmawodland or the true

more rain comes in winter. Growth is thus almost  desert scrubland that special mhave been given
resmcted to autumn. and - nn to them to distinguish their location in different
S s just : partsoftheMEditerraneanlaud&‘lLu_,txge_gf
vegntg__gnxscalled maguis in_s e :
I .

clear, p_lg_nts whether trees or shm evergreen or
deciduous, have to devise ways of adaptingthemselves
to a climatic _environment with such a_

rhythmic recurrence of rain and drought. In many
ways, the vegetational responses to climatic demands ; - S¢
in the Mediterranean are to those of the adja- 4, Grass. Condmons in the Mediterranean do ) not..

cent deserts and the savanna. further south. Plants  suit grass, because most of the rain comes in the cool
are in a continuous struggle against heat, dry air,  season when growth s slow. Slow-growmg vegeta-
exeesslve evaporation and prolonged droughts. They  tion, which cannot replenish its foilage readily and

word used to describe the  which is without deep-penetrating roots, is least
n an environmen ient  suited here. Even if grasses do survive, they are

$0 wiry and bunchy that zhey are w
WMM vegeution Various kinds % “attle rearing is thus _
vECLd u dit S. in iterrani he grass, v




Even this form of has done more harm than

good for it omoted soil erosion and impover-
shed @L_Wﬁiﬂ ﬁ Eor.g |

fats are not e

is_obtained from olives. Dairy products are_net
o ¥

import items.

Economic Development

of the Mediterranean Regions

Despite the semi-arid conditions over many parts
of the Mediterranean lands, the climate as a whole
is favourable. Its warm, bmngt summers and cool.
moist winters enal range of erops t__be
cultivated. One mnsT"OY‘fbfﬁ' that the Mediterra-

nean shore-lands were once the cradle of world
civilization. Nowadays the area is lmpomnt for

fruit cultivation, cereal growing,

agricultural industries, as mmﬁ? and
mining. We shall deal | with some of them in greater
detail below.

1. Orchard farming. The Medlterranean lands are
alsoknownasthe ' d lanc ‘
range of citrus fruifss Anges, 5, limes
cinonsandﬂgéﬁﬁlmarego_y_q ‘he fruit tr
have long roots to draw water &omm

e e . Inexcep-

tnbcnpenedan rvested.

nean oranges are so distinctive in their shape. size,
taste and quality that they are called by different
names in their arca of production. Of the Mediterra-
nean oranges, perhaps, the best known_are ;1_1;
Sunkist oranges from Calif :

eville oranges of Spain are : small ’- vcry sweet
and are particularly sm:tasle for makmgmauna.‘lade.
Those from Israel. the Jaffa orangl are glly
elicious and are specially grown for expori. In

Mly_gi_ieoent years has t,gere been any , serious
effort made to popularnz their export as ‘mandarin
oranges, iterranean lands—account Tor
S ———
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70 per cent of the world’s exports of citrus fruits.
‘most typical of all

liméstone 5ol with less than 10 inches of annual
rainfall. Like our coconut palm, the olive tree is
very ‘versatile’ and has many uses. The ohve can be

ts are peaches, apncots pears.
plums, cherries-and figs.
2. Crop cultivation. Besides orchard fi

______,_ﬂw
Mediterranean climate also supports many field
crops. Cefgg]smby ar the most important.

/hea is the Ted am ood crop. ThOl!El_) conditions
extens| whed twauonarenotasxw as

ood-pro?ucts such as macaro
i. The farmers usually sow

mage__nmrmx_x,.,s_-;t____,hatthey germinate and grow

steadily with the coming winter rain. By spring there °

is sﬁlI suﬂicteut moisture for the w Mm
thher of mly .gummer rip ~' s the grains

g

- IMO 7 WIHCTC taation i

LG CIrODS d
et al

possible. The water comes maml from the melting
snow that ;,‘u(‘m-nmh\'l“‘[l. SO 4 m
the highlands, Lowland itensivel

4 u'{L‘a—“;o--g- .

the edges of the r—‘l(['—k. |lv.lllll niled with stones
o preventan >

g washed away Gme-

l‘Ina few -» ua, cg the Ebo ba

Spain, the Po Valley in and in Calhfornia, ;i
has been success! culhvat and their yield

some O l‘t'_-w‘uil /orid. n the more fertile
plains, vegetables : and flowers are
grown for the et. ittle cotton and to-

bacco are also grown.  The mountain pastures, with -
their cooler climate, support a few s ats an
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somenmes cattle. Transhu%oc 1s widely practised,

3. production. mmmn’
Medltermancounme& heca
S _mad € _from grapes p=

-waﬂi”:xm%&uim n_Spain, Portugal,
France, and Italy, wine is the nationa :

average wine consumption o

countries is about 15 gallons per head per annum,
whereas in U.S.A. it is not even one-twemteth as
much!

Although grapes may be grown in many parts of
the temperate lands, commuclal vmculture is al-

woﬂa total producnon of 46 milhon tons of_g;apa.
annua"y are _‘_34%‘% .."»' into ine _The guah!!

taste 0 1p
the price range is tremcndous Wine may be as

cheap as any gﬁﬁmk,nmum@randyt
To differentiate the various kinds of wine, the
principal wine areas of the world maintain their

exclusive names. The wine from southern Spain

Grapes are grown in many Mediterranean countries. In
Turkey some are dried to make sultanas. They are washed
and then laid out in the sun Paul Popper
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Mostofthemfenor grapes al

small Meditemmm South Aﬁ’icu.

nean agnculture are fruit oanmug. ﬂom' millingand
food processing.

QUESTIONS AND EXERCISES

1. What is meant by the ‘index plant’ of a
climatic type? In what ways are the following
index plants representative of the type of
climate indicated?

(a) teak—Tropical Monsoon Climate

(b) olive—Mediterranean Climate

(¢) cactus—Hot Desert Climate

(d) spruce—Cool Temperate Continen-

tal Climate

2. The following statistics of the annual
rainfall and annual temperature ranges of four
Mediterranean lowland stations are taken from
the Mediterranean shorelands. Attempt to ex-
plain their differences.

(c) Athens
(d) Alexandria

3. Outline the various types of natural vege-
tation found in the Mediterranean regions.
Relate this to climate, soil and human
interference.

4. Give an explanatory account of the follow-
ing statements about economic activities
of the Mediterranean lands.

(a) Orchard farming is the predominant
occupation.

(b) The chief cereal cultivated is hard,
winter wheat.

(c) Pastoral farmingisoflittle importance.

5. Write geographical notes on any three of
the following. .
(a) The Mediterranean Climate is typified
by dry, sunny summers and wet, mild
~ winters.
(b) Hot, dusty Sirocco and cold stormy
(c) Mediterranean woodlands, shrubs and
scrub.
(d) Three-quarters of the world’s wine
comes from the Mediterranean regions
of Europe.
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Chapter 20 The Temperate Continental (Steppe) Climate

Distribution

Bordering the deserts, away from the Mediterra-
nean regions and in the interiors of continents are the
lemperate grasslands. Though they lie in the Wes-
terly wind belt, they are so remote from maritime
influence that the grasslands are practically treeless.
These grassl istinctive in their natural
vegetation that, although those which occur in the
§?ﬁm3ﬁmspmm have a much more moderate

the southern hemisphere, due to the narrowness

of the temperate portions o continents,
lands a stricted and less continen-
_tal, In _the case of the Pampas of Arg d

Uruguay, the grasslands extend right to the sea_

enjoy much maritime infl . In South Africa, the
grasslands are sandwiched between the Drakensberg e dwiched between the Drakensberg

and the Kalahari Desert; and are further sub-

climate, they are often dealt with together. In the
northern hemisphere, the grasslands are far more
extensive and are entirely continental. Eurasia
they are called the Sieppes. and stretch eastwards
from the shores of the Black Sea across the great
Russian plain to the foothills of the Alta; Mountains, a
distance of well over 2.000 miles. They are broken
in a few places, being inTerrupted by the highlands.
There are isolated sections in the Pustaz of Hungary
and the plains of Manchuria. In_North America,
the grasslands are also quite extensive and are called
Prairies. They lie between the foothills of the

Rockies and the Great Lakes astride the American-
Canadian border (Fig. 137).

Fig. 137 The Temperate Grasslands

divided into the more tropical Bush-yeld in the north,

e more temperate Hi in the south. The
word ‘veld" is a Dutch word given by the early
pioneer Dutch farmers who came to settle here.
It means ‘field” and is pronounced as ‘felt’. In

Australia, the grasslands are better known asDawys
and are found in the Murray- ing basin of
@imiiira!@.

Climate

Temperature. Their location in the heart of con-
tinents means that they have little maritime influence.
Their climate is thus continental with extremes of
temperature. Summers are very warm, over 66°F.

Temperate Grasslands
Warm ocean currents
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in Winnipeg for July. as illustrated in Fig. 138(a) ard
72°F. for January for Pretoria as shown in Fig. 138(b).
Winters are very cold in the continental steppes of
Eurasia because of the enormous distances from the
nearest sea. Lhe winter months arc well below
freezing and in Winnipeg the January reading is—4°F.,
36 below freezing-point.

70
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months
Winnipeg 4 A S O N D rengen
fm-.l‘ :1.:;:‘2:2“““‘1 21 6 m“
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Place: Winnipeg, Canadian Prairies (50°N., 97°W.)

Altitude: 760 feet
Annual precipitation: 20 inches
Annual temperature range: 70° (66°—4°F.)

Fig. 138 (a) Steppe Climate in the northern
hemisphere
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PretoriaJ F M A M J J A S O N D rangetotal
Temp 72 71 68 62 57 5352576368 69 71 20°F
Precip. 55640351005 0 0 010204040 26"

Place: Pretoria, Transvaal, Republic of South Africa
(25°S., 28°E.)

Altitude: 4,350 feet

Annual precipitation: 26 inches

Annual temperature range: 20°F. (72°-52°F.)

(b) Steppe Climate in
hemisphere

the southern

Temperatures below freezing _in_m
winter (July in the southern hemisphetﬂa are
exceptional. Pretoria, the station chosen to illustrate
the steppe type of climate in the southern hemisphere
has 52°F. in mid-winter (July), the coldest month
ofthe year. Statistics from other parts of the southern
continents also show a mild winter. For example
the July mean (mid-winter) for Johannesburg is 49°F.,
for Buenos Aires, 49°F., and for Mildura (Murray-
Darling basin), 49°F. These statistics.establish the
moderating effects of oceans on_the climates of the
_southern hemisphere.

ngmmuwﬁw
@yn;r%grata_ﬁy- Winters are so_cold that
parts of the Eurasian Steppes are spow-covered
for several months. The snow melts with the return
of spring and by mid-summer, temperatures soar to
over 65°F. It is really hot for its latitude. For
example, the mid-summer temperatures for Kiev is
67°F. The stations in the southern hemisphere
record even higher temperatures, e.g. 69°F. in
Johannesburg, 74°F. in Buenos Aires and 77°F.
in Mildura.

It is clear from the two selected stations gi
that there i1s a tremen 1 ce the
annual temperature range of the northern and
southern hemisph in a factor of continentality
The range in Winnipeg, in Fig. 138(a), is 70°F..
early three ti as great as that of Pretoria, in
Fig. 138(b), at 26°F. Readings taken in various
Qw?ige’gorthm and southern hemi-
spheres confirm this trend. The annual range for
Mukden in Manchuria is 69°F. In comparison, the
annual range of the more maritime stations of
Johannesburg, Buenos-Aires_and Mildura_in_the
southern_hemisphere are very much smaller. 20°F..
25°F., 28°F. respectively.
Precipitation. In its continental position, the annual
precipitation of the Steppe Climate can be expected
to_be light. The average rainfall may be taken as
aboul 20 inches, but this again varies according to
location from 10 inches to 30 inches. Winnipeg,
in _Fig. 138(a). has 20 inches with a distinct _symimer
masimam from  convectional sources, when the

continental interiors are intcng_ilx heated. The hea-
- 7 = > . . — e
viest rain comes in the middle of the year with 3.

inches each in June and July. Most of the winter
months have about an inch of precipitation, brought
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b)’ the occasional deprexxmn\ of the Westerlies and.
coming mTﬁé_fom of snow. In many other con-
tinental stations, the annual precipitation is even
less, though the general pattern remains the same
with most of the rain falling in the summer.

_The maritime_influence in_the steppe type of

lea;g of the southern hemisphere is even be;ter

mmmmmmﬁ Its_annual
precipitation is always more than the average 20 -

inches because of the arm currents that
wash the shores of the steppe-[anas here ﬁﬁloria,

—

It is natural to expect the steppes to be grass-
covered, diﬂ'ermg only in the densrly and quali ity_of
the t difference fro
sﬁﬁi? is that they are practically jreclcss ﬂ%ﬂ the

rasses are much shorter. Where the rainfall is
maerate above 20 mcﬁm. the grasses are tall
T*T"'d"nutrmous and are better descri

long prairic grass, This is typical of the grass of the
m&ﬁﬁﬂonhmm. the rich black earth

or _chernozem areas of Russian ne L_mp
better watered areas of the Agmn;: Steppes. Where

in Fig. 138 h \|_precipitation_of 26

inches with the wettest months in November, De-
cember, January and February, the summer season -

of the southern hiemisphere. There are three months
(June, July and August) without any rain. M

the period of drou ,mthat may hae such a dlsg; 0

the rainfall is light (less than 20 inches) or unreliable,
or the soil is poor, as in the continental interiors of
Asia the short steppe type of grass prevails. The
grasses are not only shorter but also wiry and sparse,
often found in discontinuous clumps, with bare soil
exposed between them. These areas are less suitable
for arable farmin and are or some fo

Mlldura, on the frmgc of the mallee scrub of the
Great Australian Desert, and also in the rain shadow
area of the Great Dividing Range. has an annual
rainfall of only 10.6 inches. Irrigation is essential.
The other southern hemisphere stations, have mo-
derate rainfall, e.g. 30 inches in Johannesburg and

38 inches in Buenos Aires.
es of the Rockies in Canada

descend_xgg o the Prairies. lt is a hot wmd and may
raise the temperature by 40°F. within a matter of
20 minutes. It melts the snow-covered pastures and
animals can be driven out of doors to graze in tpe

fields. The agricultural year is thus accelerated.
E%ﬁrhers welcome the Chinook for frequent
Chinooks mean mild winters.

atural Vi ion
Tho e term ppe vegetation’ g__ggp___.y
to the scanty vegetation of ub- S
of continental Eurasia, many authors, including the
late Professor Sir Dudley Stamp, have extended the
term to include the temperate grassland all over the
world. In this connection, our reference to_steppe
grassland is taken to mean the temperate grasslands
of the mid-latitudes, the Steppes, | Pramcs _Pampas,
Veld and Downs,
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ranchin in the
e climatic requxremems of grass are quite
different from those of trees. They require less
moisture than trees and an annual precipitation of
10 to 20 inches is adequate. Their growth is not
abruptly checked by summer droughts or winter
cold. The steppe grass can [ie dormant throughout
the prolonged_ drought. They sprout and come to
life as ‘soon as the temperature is warm enough for
plant growth (43°F.) and grow steadily with very
little moisture.
The appearance of the temperate grasslands varies

with seasons. In spring the grass begins to appear,
_green, fresh and b'i ooming with_small, colourful
flowers. The light rainfall that comes in late spring

and early summer greatly stimulates their growth and
there is plenty for the animals to graze. Theherdsmen
are busiest at this time. In smmmer there is so much
heat and evaporation that the grass is scorched.
The carpet of bluish-green grass turns yellow and
soon brown. Towards autumnp the grass withers
and dies, but the roots remain alive and lie dormant
throughout the cold winter. The inter s
harsh and long, but the snow is never of great depth.
Everything is quiet but with the next spring, the
cycle is repeated and the steppe is alive again.
Trees are very scarce in the steppes, because of
the scanty rainfall, long droughts and severe winters.
The rolling plain_is an endless stretch of grass.
whether green _or_brown. except along the water

courses where a few low willows, poplars or aiders

h@ak the monotony Eg_m, an increase in

b R =T - =) ™ g i
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The prairies, Saskatchewan, Canada. Notice the grain elevators by the railway line National Film Board of Canada

appear. Even then, the trees are ve:
few in number. Towar the stegpe
g[gsg‘gecomcs shorter and sparser, till it merges into
the desert with thorny scrub.

In the cultivated regions, such as the wheat farms
of the Prairies, double rows of trees are planted
around the house to shield the occupants from the

strong winds which come unobstructed across miles

scattered and

of level ground. This provides the greatest contrast

in a land which is essentially grass. There are no
hedges and few fences and the rows of planted trees
form an unusual landmark from the air!

Economic Development

The temperate grasslands were once the home of
grazing animals; wild horses in the Asiatic Steppes,
swift-footed bison in the Prairies and untamed
buffaloes in the Pampas. Even as recently, as the
last century, these grasslands were dominated by
nomadic and semi-nomadic peoples like the Kirghiz

(6] jatic Ste They roamed far and wide
with their herds and earned a precarious living from
whatever pastures they could find. The Red Indians
of North America were mostly hunters who moved
around after the bison and other animals. Culti-
vation was unknown and the region was one of the
most sparsely populated parts of the world. In
recent years great changes have taken place in the
grasslands and few areas, in fact, have managed to
retain their original landscape. The grasslands have
n ploughed up for ¢xtensive. mechanized whc;‘u
cultivation and are now the ‘granaries of the world’
Besides wheat, maize is increasingly cultivated in
the warmer and wetter areas. The tufted grasses
have been replaced by the more nutritious 1Hceriic
or_allalin_grass for caifle and sheep rearing. These
Jlemperate grasslands are now the leading ranching
ions of the globe.” We shall now describe more
closely each of these economic activities.
1. Nomadic herding. This type of migratory animal
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grazing has almost disappeared from the major
grasslands. The herders were wandering ribes e.g.
the Kirghiz, th lhe Kazakhs, and the Kalmuk. They
used to travel over long distances like the Bedouin
of the Arabian Desert, in search of grass and water

for their animals—cattle, sheep, goats and horses.

From these domesticated animals they obtained
meat, milk, wool, hides, bones and horn. You
would be surprised at the number of things they made
out of these. The wool was woven into felt for
tents and garments. The leather was used for making
boots, saddles and belts, which were very essential
in a country where the chief riding animal was the
horse. The bones and horns were not wasted but
made into tools, utensils and weapons.
their home-made products were exchanged at trading
posts or with the caravans for guns, canned food,
grains. tea, coffee. sugar, medicines and other essential
goods.

The harsh environment of the nomads, with long
droughts and unreliable showers made the Klrgﬁ"lz
a tough and fearless people, ‘the Tariars . and they
long resisted subjugation by the Russians. Now,
however, under the Communist regime they are
being forced to settle down. The steppes which they
used to wander have been made into huge collective
farms_and stale farms for ranching or producing
cereals.

2. Extensive mechanized wheat cultivation. The tem-
perate grasslands are ideal for extensive wheat
cultivation. The cool. moist spring stimulates early

Many of

growth and the light showers in the ripening period
help to swell the grains to ensure a good yield. The
warm, sunny summer is not only advantageous for
harvesting, but also enables the straw to be dried
for farm use. In addition, the levelness of the
Steppes and other temperate grasslands all over the
world makes ploughing and harvesting a compara-
tively easy job. Mechanical ploughs loosen the
soil and get the fields ready for sowing in the shortest
possible time. In the Prairies, the Argentinian
Pampas. the_ Ukrainian Steppes and_the Downs of
Australia wmbme-harvesrerv reap, thresh, winnow
AusStEals

and sack the grains almost as soon as the stalks are
gathered.

One distinct drawback of this form of extensive
mechanized farming is the consequent low yield
For example. the average yield of wheaf in the
Prairies is about 23 bushels per acre (1 bushel is
approximately equivalent to 60 lb. in weight or 8
gallonsin volume). Inthe Pampasand the Australian
Downs, the yields are even lower, not more than
20 bushels per acre! In comparison, the wheat yield
in countries that practise intensive farming are much
higher, at times almost thrice the yield. Tt is 50
bushels per acre in the United Kingdom, 57 bushels
in Denmark and almost 59 bushels in the Netherlands!
This is attributed to the greater attention given to a
smaller piece of land, which is not practicable in
the extensive wheat-lands where a farmer owns
anything from 600 to 40,000 acres as in the Prairies.
But if we consider the vield per man. this is very

Fig. 139 The Black Earth region of Ukraine, part of the Euraéian Steppes
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A ship is loaded with grain for export at Port Arthur,
Ontario Paul Popper

much higher in the extensive farms. In this respect,
the sparsely populated temperate grasslands of the
mid-latitudes produce the greatest quantity of wheat
er capita_amongst the world's wheat-growing
nations. They are, naturally the greatest wheat
gxporters. Three-quarters of Canada’s 10 million
tons of annual wheat production is exported. mainly
to Europe which does not produce sufficient wheat to
feed "her very dense population. despite her high
wheat yield. Her wheat needs are so great that
shipments of wheat and flour arrive at her ports
from almost every part of the temperate grasslands,

from the U.S.A., Argentina, Uruguay, Australia and
the U.S.S.R.

Three-quarters of the world’s wheat is winier
wheat, ie. wheat sown in winter or late autumn.
It is a _hard wheat with a low moisture _content.
being ripened in the hot, sunny, continental summer.
It is best for bread-making and is extensively traded.
Polewards, where the winter temperatures are too
cold for the wheat seedlings to survive, spring wheat
is grown. It is the less important soft wheat, more
suitable for making cakes, biscuits and pasies rather
than bread. In_North America, winter wheat is
dominant south of the Great Lakes in U.S.A.. while
_spring wheat is sown mainly in the Canadian Prairie
provinces of Alberta, Saskatchewan and Manitoba.
Scientific plant breeding has now devised cold-
resistant_varieties that can mature within 110 days.
This has resulted in the northward extension of the
wheat cultivation into the Peace River region in
Canada Tn the warmer, wetter regions, maize js
increasingly grown.
3. Pastoral farming. When pioneer settlers first

"moved into the temperate grasslands, there were

very fewanimals, ~THe natural conditions suit animal
farming.  Subsequently, cattle, sheep, pigs and horses
were introduced. and they proved very successful.
With the development of refrigerated ships in the late
nineteenth century, the temperate grasslands became
major pastoral regions. exporting large quantities
of beef. mutton, wool, hides. Milk, butter, cheese
and other dairy products are also important in some
parts of the North American grasslands. The
development was particularly spectacular in the
southern hemisphere, (Figs. 141, 142 and 143)

s San Fr
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Spring wheat
wintar wheat

ranching

Fig. 140 Wheat and beef production in the North American grasslands
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Fig. 141 Sheep, cattle, wheat and maize production
in southern South America

[P | mwae

.Fig. 143 The wheat, maize, cattle and sheep producing
areas of Australia. Note the importance of
the Downs
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ploughed up and replaced by sown alfalfa. The

'semi-wild cattle in the Pampas were either crossed

with or replaced by the imported pedigree stock
from Europe.

Sg_n_tﬁs_&gmz_MLm_m
volved with the pastoral mdustry that it took the

was rapld and towns er Buenos Anres Bahla Blanca,

tos and Mm became known

throughout the world. This is also true of other
temperate grasslands. Much beef is produced in

the Great Plains of US.A.. and Australia became
‘“qgtig‘iwmm accounting for a
third of its total production. In the Eurasian
Steppes, (00, Increasing emphas:s is being placed on
the ranching of animals for meat production.

QUESTIONS AND EXERCISES

I. Compare and contrast tropical
and temperate grasslands in respect of
(a) their seasonal responses to climatic changes
(b) their economic importance

2. Each of the following temperate grasslands is
- paired with an important aspect of its

economic life.
Forany three ol them. give a reasoned account

_ (a) Asiatic Steppes: nomadic herding
(b) Canadian Prairies: spring wheat cultivation
(c) Argentine Pampas: beef cattle ranching
(d) S. African Veld: maize growing
(e) Australian Downs: sheep grazing

3. Explain why
(a) The annual temperature range of Winnipeg,
Canada is much greater than that of Pretoria,
South Africa.
(b) When Chinooks are more frequent in the
Prairies, the winters are milder,
(c) Wheat yields in the Pampas are much
lower than those of Denmark.

4. The temperate grasslands are the granaries of
the world. To what extent this is true?
Account for the geographical factors that make
this possible.

5. Write a geographical account of the international
trade in wheat.

.
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Chapter 21 The Warm Temperate Easggn_Margin

(China Type) Climate

Distribution

This type of climate is found on the east
 Titudes

margins of oontments in warm temperate lati
lust outside tEE :

in_summer

S 4 1 the cooler Atlantic
Qggm Though less pronounced, the overall climatic
features resemble those of the China type. It is

sgm%es referred to as the Gulf type of climate.
In_the southern hemisphere, this kind of climate

ienced along the warm temperate eastern
coastlandsofall etEeecomments in New South

Wales with its l_lm forests; i Natal wh
cane sugar thrives: and in the maize Elt of the

Pmnanguay-Umguay basin. As the
e on-shore Trade Wm&’ﬁﬁfﬁe

ound, without monsoon variati e

J)v b "

It is somenmes refcrred to g§ the Nanl m;pf
cmg,
Climate

e Warm Tem

te Baster

winter. The mean mon

mnrmme influence.

u'auon

tween 40°F. and 78°F. and is strongx modified by

-—-ﬁ.h ’ Y] e e " s
er when the heat becomes oppressive and can

be very t_mng to_the white settlers, e.g. in Natal.
Rainfall is more than moderate, anything from
25 inches to ches. This is adequate for all
agricultural p ngpos&s and the Warm Temmrate

Margi C—Iﬁfate'sgports a wide range of

crops, Areas which experience this climate are very

Fig. 144 Regions with a Warm Temperate Eastern Margin Climate
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d@%gm%dr Another important feature is the \
fairly_uniform distribution_of mm—fhgg_u@_ N
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them by reference to specxﬁc areas, where the local

factors affect the climates. We shall sub-dmdc them
into three main types

L The China g?t central and _north China.

including southern Ja an temper B0 : Nanking J F M A :I JthSA S O N D tange/tonl
2. The @ type: south-eastern United States, Temp 36 30 47 58 69 76 81 8173 63 5140 45

o =N W

(slight-mo ). : : A . .

.  Nat R ats Plape. ftJankmg, China (32°N., 119°E.)
.,._«.__mt‘l- -__—-uar A teny cas Altitude: 34.f§et' !

margin_ (non gonsoonal eas)__.QL_l.thnmh:m Annual precipitation: 42 inches

hemisphere including Natal, eastern Aus tralia and Annual temperature range: 45°F. (81°—36°F.)

sw—-m — Uruguay and northern Fig. 145 (a) Warm Temperate Eastern Margin Climate 4
tina, in the northern hemisphere (China type)
1.” The China type. This is the most

of thg warm_tem ;&ate eastern_margin. w
iatic continent wi south and along the coast, the temperature differences

ous mtenor mduoe_;_r_eat pressure changg,bm are much less, e.g. 28°F. in Canton, 27°F. in Swatow
summer and winter. Intense heating in ‘the heart  and only 22°F. in Hong Kong.

of Asia’ sets up a region of low pressure in summer Another climatic feature associated ‘with the
andthetrog:calPacEca § 1s drawn in as the hina type of elimate in southern China is the

= East Monsoon. liw_a\_ry__p_regg-
tation occurs 1in , decreasing

inland. As lllustrated m Fig. l45(a) the wettest

Sea, They are most ”ucn't"ii:'lmc,_snmi?r. from.

ths A
a third of the annual rainfall falling in June and July July to Sept disastrous. The
n 1 es), ggqgh_;_gg_go___m winds blow with tremendo e is

nor ‘pour’ as heavily W

denl
n India. ‘inter. @ steep pressurc ar. ent is  much as 24 inches in a day have been recorded and

flooding is widespread. In the Swatow typhoon
of August 1922, the huge waves set up by the violent
typhoon drowned as many as 50,000 inhabitants.

2. The Gulf type. The Guif-Atlantic regions of the
r m“ce a type of climate similar

n fact, less than 8.4 inches
g during the cold season from

October to February Another charagemtxc feature
Qf the Chma-typc of eastern margin chimate is the
— - e ‘mme Assownlnthc

of 45°E, ‘between Julx (81_E.)_ and J_anugﬂiﬂ)
Further north, h, the range is even greater, 55°F. in
Peking, and 54°F. in Changan. In the warmer

raph in Fig. 145(b)forM|am1 orida, the diffe:
-summer (July, 82°F)
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J F AMJ JASOND
months
Mismi J F M AMJ J A S ON D rangestotal
Temp. 68 68 71 74 77 80 82 82 81 78 73 63 14°F
Precip. 2519233471 745364899803317 - 59°

Place: Miami, Florida, U.S.A. (26°N., B0'W.)
Altitude: 5 feet

Annual precipitation: 59 inches

Annual temperature range: 14°F. (82—68°F.)

(b) Warm Temperate Eastern Margin Climate
in the northern hemisphere (Gulf type)

Summers are warm and pleasant, Miami, being an
r ~and it rarely snows In

The annual rainfall is heavy with 59 inches in

Mlamx, and New Orleans 52 inches in L“dontgomeg
and 41 inches in Efarleston There is no_distinct

dry ry period as in mons%g lands, and the 82@@1
mo:sturc has_stim at extensive cu nvatnon of

From the rainfal pattemm g 1

there i1s a tend ncy towards 3 Hlnl__,d_" MAXIILT
brought by the on-sho ré Trade Winds which swing
landy m antic. t of rain
lsm eased by the frequent thunderstorms in summe;

miﬁ' and Oﬂ lobe

tornadoes’ ue to_in ing_on
fand. Thou ese whirling storms follow only a
mmmmm{%gmﬂ_]mfmmwmﬂ).
they leave behind a trail of des on.

3. The Natal type. There are distinct areas

on the eastern coasts of the southern continents,

gpenenoe_:__gpe of

e LU
the_continents_and_the_dominance ol _maritime

£

=

6

1

4

3

2

1

JFMAMJJASOND
months

Sydney J F M A M J J A S O N D rangertotal
rmpnnuesssssszssssunm 19°F
Precp. 37 43485651484830293228239 48

Place: Sydney, New South Wales, Australia
(34°S., 151°E.)

Altitude; 138 feet

Annual precipitation: 48 inches

Annual temperature range: 19°F. (72°-53°F.)

(c) Warm Temperate Eastern Margin Climate
in the southern hemisphere (Natal type)

influence climinate the monsoonal elements which
characterize the corresponding

ern hemi e. The South-East Trade Winds brin
T‘Ma s more oven dis W
Sydney, Austrz lia. Tt has a mean month]y pl‘eClpl-
tation of 4 inches, which is adequate for most agri-
cultural activities. The annual amount of 48 inches
is fairly represeutatlve of this climatic type m the

Durban in Natal is 45 inches and that of Asuncion in
Paraguay is 52 inches. ions

The passage of depressions
across the southern edges of the warm tem te
eastern margins results in a SIENL aUtUmn or winter

@M{. ified by S dney (Fig. 14S(c)) whu:h..

d July (the autumn-wini oﬂhe:war) Th
and July ( te; e
rain olonge ﬁn WETS. Much of the

to the ground and there i
so the regions are well suited to agriculture and are
some of the best settled parts of the southern con-
tinents.

Another feat i small _annual
wi_m&. without any really cold month.

The annual range for Sydney is 19°F. and the coldest
month is 21°F. above freezing. The range is smaller

for Durban, only 13°F.. with July, the coldest month

at 63°F. M_s_u‘qqlon it is even less, the range is
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only 8°F., and the climate is pleasantly warm all
the time.
However the sou conti __haye

violent_local storms,

which, though not as severe .

warm Mozambique current encourages heavy preci-
pitation ilong the coast amf many spemes of palm
vield e ive f

as the typhoon, hurricane or tornado, are nevertheless,
quite slgmﬁcant The Southerly Burslcr a vxokgt

ind Taing '-iiii
eastern Africa, a hot, dry wind called the Berg Wi
mmmmﬁf

able to the Fohn or

Natural Vegetation

The eastern margins of warm temperate latitudes

have a much heavier rainfall than either the western
margms or the contmental interiors and thus have a

both ever-
g@n broad-lwved fomts and deciduous trees quite
similar to those of the troplcal monsoon forests.
On the highlands, are various species of conifers such
aspmesan cyp which are important soft-
woods. As int growth is not checked
by either a dry season as in the iterranean, or a
cold season as in the cool temperate regions,

conditions are well suited to a rich variety of plant life
including grass, fems, lianas, bamboos, palms and

round mak& the regions loo Eeen at :

- It is interesting to note that the warm temperate
eastern margins are the homes of a number of valuable
imber speces Tn_casiern Australiathe most i

ngrth-eastern Argentma come valuable warm tem-

perate timbers such as the Parapa pine, and the
Euebracho axe-breaker, an_extremely hard
i e T a.E EETEE |

Aga,, Today, la
established to produce Paraguay tea, an mcreasmgly

important export item of Paraguay. In Natal, the
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southm Japan also have
considerable economic value and include oak, cam-
phor, camelia and magnolia. Unfortunately the
tremendous s population pressure in the two countries
has caused much of the o forest to be clez cleared
for fuel or crop cultivation. Deforestation has
resulted in many barren lull-slo;)es that are still
feeling the impact of soil erosion. The Gulf states

of U.S.A. have lowland deciduous forests. !Ee .
tre&s grow close together with thick undergrowth

y branches. nut, oak, hickory and
Mhe more common species, while |
in the more sandy regxons grow pines. Much of
the forest cover has given way to the cultivation
of sub—troplml crops hke cotton, maize and fruits.

Economic Development
The warm temperate eastern margins are the most

productive parts of the middle latitudes. There is oq
adequate rainfall, no prolonged drought, and the ;‘:

cold season is warm enough for most crops to survive.
Thus the growing season is almost continuous,
though summer is the busiest part of the farming
year. Monsoon China together w1th southern Japan
and other parts ol the easiern margin climatic zone
accounts for almost a third of the world population.
Food has.to be raised to feed the teeming populanon '
The hills are terraced, fields are teu. and agri-
culture 1s extended to the limits of production. It is
no_exaggeration to say tﬁit the temperate mMonsoon

e most _in e
earth. Besides the widespread cultivation of maize
and cotton in the Corn and Cotton Belts of U.S.A.
fruit and tobacco are also grown. Rice, tea and
mulberries are extensively grown in monsoon China.
Elsewhere are found other products of economic

importance, e.g. L w coffee _and

maize in South America and dai

oria. -Let us now examine some of the

regions more closely.

1. ﬂ in monsoon China. Undoubtedly this
is the world’s greatest rice growing area. A third
of the world’s rice is grown in Cﬁn'i' though the

huge population of 750 million leaves very little for
export. In fact, in normal years, imports of rice and

ST3BFEECRR3ETER
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Terraced Land for rice farming in Japan

other food grains are essential. The Chinese pea-
sants raise ‘wet padi' or_‘sw " in flooded
fields that call for endless hard labour for the greater
part of the year. It is said that nowhere else is there
so much manual labour devoted to raise a food crop
that gives so little economic return. Farming is
usually on a subsistence basis. Despite increasing
mechanization in padlocultlvatlon very few farmers
actually make use of new machines because they are
expensive and may be impractical in some areas.
The only progress that has been made is towards
double or treble cropping, which has increased the
annual total rice production. When compared with
the rapid population growth of the rice-eating
nations, the increased production has in no way
relieved the critical food problem of Monsoon Asia.
Furthermore, milled rice which forms the stable food
of the Orient is a seriously deficient diet; the people
are therefore not only inadequately fed also physically
undernourished.

Monsoon China has all the ideal conditions for
padi cultivation; a warm climate, moderately wet
throughout the year, and extensive lowlands with
fertile moisture-retentive alluvial soil, which if neces-
sary, can be easily irrigated. The land has been
tilled from generation to generation, and yet there is
little deterioration in soil fertility. The muddy
irrigation water from the river basins is silty and

constantly brings new soil to the fields. The water

is greatly enriched during floods, though these are

far less frequent now, with the improvement made

in flood control by the Communist regime. In
practice, the Chinese peasants add all kinds of
organic wastes to enrich their fields. Rice straw,
ashes, clippings. animal dung. refuse. and last but
not lgast, human manure.

The most intensively farmed areas are the basins
of the Si-kiang. Yang-tze Kiang and Hwang Ho,
which are also the most densely peopled areas.
The eastern coastlands are equally important. As
the flat lands are insufficient for rice cultivation,
farmers move up the hill-slopes and grow padi on
terraced uplands. The artificial terraces retain the

‘excess water as it flows down the slope. Besides rice

the other important crops are tea, grown for home
consumption and mulberry leaves gathered for feed-
ing silk“worms, though s sericulture 1S declmmg

2. Agriculture in the Gulf states. Agriculture in the
Gulf states -of America differs from that of monsoon
China, though they have a similar climate. Lack
of population pressure and the urge to export, make
rice cultivation a relatively unimponam occupation.

lt s grown only in a few areas in the southern coast-
lands of the Mlssis'mppl dLIla Americans are bread-
eaters and one can well imagine how insignificant is
rice in the economy of the Gulf states. The most
important crops are corn, cotton and tobacco.

(a) Corn. The chief food crop raised is, in fact
corn or maize. The humid air, the sunnﬁummcr and
the heavy showers suit the crop well. It is grown

right from the Gulf coast to the Mid-west south of
t_h' Great_Lakes, with the greatest concentration
in_the Corn_Belt of Nebraska, lowa, Indiana_and
Ohio. The region accounts for more than half the

'or!_d s production of corn, but only 3 per cent of the

world's export. This i1s because most of the corn
is used for fattening animals, mostly cattle and pigs.
Manlfarmer%ﬁb'ﬂorﬁarvésl the corn but instead
allow the cattle or pigs ‘to hog the corn down’ n the
field itself. The fattened animalSTare then sold to
lhimcal plants in Chicago_and Cincinnati_to be
“into ‘corned beel or
fken and chilled beef. Very little corn is consumed
m America, though the cereal
originated in America as the Tood crop of the native
Indian people. Apart from its ease of cultivation,
in respect of soil, climatic and labour requirements.
corn’s most outstanding feature is its prolific yield
It gives almost twice as much food (mainly starch)
per acre as wheat or other cereals. This explains
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why it is so widely cultivated in both the warm
temperate and the tropical latitudes.

(b) Cotton. Of the cash crops grown in the
Gulf states. none is.comparable with coyop, In the
Deep South, the fibre is so vital to the economic
well-being of the southerners that ‘cotton is king'!
It shapes the destiny of the southern states. being
directly responsible for their trade. prosperity and
politics. In the early days of America millions of
Negroes were brought from Africa as salve labour for
the cotton plantations. because the climate was too
hot for the white settlers to harvest the cotton them-
selves. Although slavery was abolished in the nine-
teenth century, the Negroes are still poor and under-
privileged. This is the cause of the present problems
between the blacks and the whites in America.

The Gulf type of climate is undoubtedly the best

or _cotton growing. lts long. hot growing season

Mm .ma 1"a moderately high_tem-
FC—,L%_TST ermits the Crop (o grow
slowly and mature within SIX mon[ﬁ‘m_l_'kc most
fibres, cotion likes ample rain and an annual preci-

pitation of dl‘()undwflﬂ essentiall In fact.
an_adequate moisture supply coming from frequent
light showers with bright sunshine between them
‘H

ives the RighestVIeld Fine quality cotton also
comes from irrigated fields in the drier west provided
sufficient water is supplied during the growing season.
The Cotton Belt is thus limited by the 20-inch isohyet

U.S.A. is not the only important cotton producer. India’s
largest industry is cotton textiles. Here yarn is being
processed at the Birla mills New Delhi Press Information
Bureau, India

on the west and the 77 F. isotherm in the north.
within “WHICH Uee are al least 200 days without
frost,, In"the very south, in_the m_the Gulf-lands, the
heavy rainfall damages the lint. Th This area_is there-
fore less suitable for cotton and i ]
fruits. cane sugar and market
e commerical cultivation of cotton_is_now _con-

centrated only in the most favou urable areas which
are the Miss 1SSpp! ﬁgﬂ ﬂﬁjng the_clayey Atlantic

5 rgia and uth Caroling. the

Bl airl as and the Red Prairies of
a. Fig. 146 shows the chief cotton areas.

Generally speaking. the best cotton comes from
the maritime districts where the sea breezes and the
warming effect of the ocean are most strongly felt.
The Sea Island Cotton_grown in the islands off the
coast of Georgia and South Carolina is long-stapled
(‘mbres are between 15 and 2-3 inches in length)

nd is the best in the w Further inland. the
gtzEEE EEe s!wncr iabout an_inch long). This js
typical of the bulk of the *American’ cotton. Be-
sides the problem of soil exhaustion and erosion
caused by prolonged cotton cultivation, the most
dreaded enemy of the Cotton Belt is the boll-weevil
The pest multiplies so rapidly that a pair of boll-
weevils, il left unchecked, will breed over 10 million
grubs within a single season! The pest is responsible

for_the westward migration of the Cotton Belt.

it attacked the S_Alsld.nd ngon Aerial sgray_mg
with insecticides and the thor ough bummg of old
cotton stalks, have been found effective in eliminating
the boll-weevil..

(¢) Tobacco, Another interesting crop closely
associated with the Gulf type of climate is tobacco.
which incidentally is also a native crop of America.
Though it is cultivated in many parts of the world,
and the finished products range from Turkish
tobacco to Havana cigars and Malaysian cheroots,
there is none so universally known as the Virginia
olmcco—Tt 1s_the raw material from which most

of the world’s cigarettes are blended to_suit_the

smokers’ taste. The the warmth
and the \well-drained soils of the Gulf states. enable
tobacco to be successfully cultivated in many of
the eastern states of U.S.A.| e.g. Virginia, Maryland.
Georgia. North and South Carolina, Kentucky and
Tennessee. No_less than hall the tobacco that

enters international trade comes from these states.

Regardless of the views that doctors and_school
L ci i

has long been a universal habit that cannot be
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Fig. 146 The Cotton Belt
of the U.S.A.

dispensed with, Tt is the basis of an indust
tm Emeﬂt

3. (Mmlﬂvaﬁmh&eeastmmargimoflhe
A close look at the econ

ggg?WMMEMQmMmmmw
e agricultural importance of its eastern ins
ﬁmwmmﬁ?mmﬁgmﬁﬁﬁ%é
\garm moist summers and frost-free winters not only

ri_many crops but an In

e
coastlands of Natal, cane ar 15 the dominant
crop, follow, 0 in_the interior.

or use ie’ an 1im item for

Africans _and ‘silage’, an animal fodder for cattle
rearing. But_in comparison with the maize yield
m .. the African yield is rather
low, often only half. Imgrovements can be made
|f farmers attempt some form of crop rotatnon tation to
arrest the rapid rate of soil exhaustion in reglons ol'
maize monoculture. Scientific manuring and better
methods of cultivation would raise yields’
In South America where rainfall is less than 40
i Much 2rass mml man
and sh@are ept for meat, wool and hides. It is
the continuation of the Argentinian Pampas. The
mild wintersmean that the animals can be kept
out-of-doors all the time. The extensive natural
pastures provide valuable forage for both cattle and

sheep. The Eoducts from these two kinds of
omesticated animals account for over three-quarters

of the annual exports o ruguay. ¢ remaining

Recent expansion of these crops has come about with
Impro rigation. is extensively cultivated
i Em .

ome mainly from w and flax. Further
in southern Brazil, the rainfall increases to
more than inches and forest @:@i ﬁ@s

Here the m occupations are the

v er: tea) and the
lumbering of araucaria or pine. Catlle
shee . and maize 5

E n eastern Australia the moist Trade Winds bring

heavy rainfall to the coastal districts and these
are thickly wooded. Giant eucalyptus trees rise
one above the other right up the Eastern Highlands.
But with the influx of European immigrants, much
of the forest has been cleared for settlement and

dairying. The eastern margin of New South Wales
was, in fact, the earliest part of the continent to be
colonised, beginning with Port Jackson, the present

site of Sydney The I is now the chief source
f and cheese, EHE EE-Q

cane sugar and maize which are increasingly grown
ig_the north.

QUESTIONS AND EXERCISES

1. What do you understand by the China type
of climate? Locate on a world map the regions
which experience this type of climate, and
describe the broad pattern of their agricultural
activities.

2. Describe the main factors which affect the
climate and vegetation of any three of the




following regions.

(a) the Gulf states of U.S.A.
(b) the Iberian peninsula

(c) Borneo
(d) Tasmania

(e) Ceylon

4. Analyse, in relation to latitude and other geographical factors, the following climatic figures.

Station

Singapore
Santiago
Shanghai

Location

I°N., 104°E.
33°S., 71°W.
31°N., 121°E.

Altitude

33 feet
1,700 feet
23 feet

5. Give an explanatory account of any three
of the following.
(a) Local storms (e.g. typhoon, hurricane,
pampero) are often associated with the

Warm Temperate Eastern Margin

Climate.

(b) The predominant forest trees of eastern
Australia are eucalypts.

3. Give a reasoned account of any two of the
following.
(a) Cotton cultivation in the United States
of America.
(b) Padi growing in monsoon China.
(c) Dairying in eastern Australia.
(d) Lumbering in Canada.

Mean Mean Annual
January July Temp.
Temp. Temp. Range
78.8°F. 82.0°F. 3.2°F.

67°F. 46.0°F. 2I°F.

38°F. 81.0°F. 43°F.

Annual
Rainfall

95.1 ins.
14.2 ins.

44.7 ins.

(¢) U.S.A. accounts for more than 50 per
cent of world production of corn (i.e.
maize) but only 3 per cent of world

(d)

exports.

Farming in monsoon China is usually
on a subsistence basis, and the peasants

are permanently ‘land-hungry’.
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Chapter 22 The Cool Temperate Western Margin

(British Type) Climate ”

Distribution
The 3 ate  w i un
the anent influence of the Westerlies all r

e year. ey are also regions of much cvclonic
&_cm t icai of Britain, and are thus said _to

experience !%e British type of climate. From Bri

mmwwﬁwmm
of North-West Europe, including such as
northern and we Be %Eum, the Nether-
lan a and so north-

west There 1s so muc
; € precipitation l at

chmate |§# conﬁned
Bri um

ienced in southern e, Tasmania and most
g%tsm : gamcu!arlz in @m
The surroun: e ex of water have
increased the maritime nature of the climate here

-t

(Fig. 147). R

Fig. 147 Regions with Cool Temperate Western Margm Climate (British type).

graph of Lond 1g. 148(a) 1s 63°F. and the coldest
month 1§ just around 40°F., thus giving an annual
tempcratureranc of only 24°F., which is com-

: atitude (51°N.) Summers

4 nthly temperatures
. even mn rmd-summer are rare. ‘Heat

ideal for maximum comfort and mental alertn ness.

AR s Ao

People can work for long hours without_feeling
drowsy and letharg1c as they do in the tropics.
some direct relationship between
climate and Man’s output of work. It is no wonder
that the cool temperate regions are some of the most

E!I!d and no stations acmal]x record mean January
temEratures below freezing-point in north-western
e to

uro is 1s attribu e warming effect

- British type of climate

S Ttm!’y are popularly called (that is a short
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ondon J F M A M J J A S ON D range/tots
Temp. 39,40 42 47 53 59 63 62 57 50 44 40  24°F
Procip 19171815182024221826 2424 - 24

Place: London, British Isles (51°N., 0°W.)
Altitude: 18 feet

Annual precipitation: 24 inches

Annual temperature range: 24°F. (63°—39°F.)

Fig. 148 (a) British type of climate in the northern

hemisphere.
70 °F
60
Lt
= 50
40
30
&
=
-
£
3
|
2
]
1
0
JEMA MY JLAS OND
months
Mobat J F M AM J J A S O N D range/ total
~Temp 62 62 59 55 51 47 46 48 51 54 57 60 16°F
Precip. 181517191822211821222520 24"

Place: Hobart, Tasmania (43°S., 147°E.)
Altitude: 177 feet

Annual precipitation: 24 inches

Annual temperature range: 16°F. (62°—-46°F.)

(b) British type of climate in the southern hemisphere.

f the warm North Al ic Drif

f the South-Westerlies. It has been estimated that

mme _region are almost 25°F.

warmer in January than corresponding stations of

the same latitude in_the interiors. NiE%t rosts do
ctimes

occur and snow falls in winter_too. Som o

L oY ) el Al Ly WL A

;; 18 quite apparent from Fig. 148(b) of Hobart,
Tasmania that the British type of climate in the
southern hemisphere is even more equable. Lack of
continental land masses in Tasmania, New Zealand

and southern Chile means that extr _of temp-
eratufe are not likely at all.  Hobart has mid-summer

temperatures of not more than 62 F. while its coldest

the invasion of cold

~~mhonth in July (winter in the southern hemisphere)

is barely below 46°F. The annual temperature range
is reduced to only 16°F., which is unusual for the

ymldﬁhw This is in fact, the average figure

for all the maritime stations in the southern con-
tinents where insularity overrides .gu other factors.
The annual ranges of other southerly stations are
Dunedin 15°F.. Christchurch 18°F., Valdivia 14°F.
and Punta Arenas 17°F (the last two stations are

in southern Chile). The oceanic influences not only
keep the winters very mild but also keep the summers
qg%!! Some geographers have described these
S0

outherly islands as ‘the favoured isles’ which has

much truth in it.

Precipitation. The British type of climate has ade-
quate rainfall throughout ﬁé year with a_tendency
t slight wi - gutumn_maximum from
cyclonic sources. Since the rain me
from the west, the western margins huve the heaviest
ramfall. e amount decreases eastwards with in-
N ol = 3

creasing d [1CC

ions Lond Hobart have 24 inches
of precipitation a year, the actual amount yaries
i m place to place. Rglie! can

quite considerably fro
e oreal d . eI'e e

quoted stat

le the western sl

1m S Ol Id 2 3 a1n )

Canterbury Plain, in the rain-shadow area has
m Similarly, the Lake District
of Britain has well over 100 inches in contrast to
only 24 inches in East Anglia. It is therefore difficult
to say how much annual rainfall is typical of il
British type of climate. Perhaps, a useful guid
would be to confine ourselves to lowland regions
which normally have 20 to 40 inches a year e.g. 23
inches in Paris, 28 inches in Dublin, 33 inches in
Seattle and 37 inches in Dunedin. nerall

ggastal stations are wetter. Vancouver has 60 inches

———
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of rain, Bergen 84 inches and Valdivia 105 inches.
They are exceeded in the annual amount only by
the highland stations as mentioned earlier.

The seasons. As in other temperate regmns there

can Rockies, sn
glaciers that move down the valleys. wm

marawm Y*g‘gy anﬁ—mlsty mornings,

nd man 1 passing depressio
esaref tandmnbe%;erous
to shipping. .Spring 15 the driest and the most

usty winds
is ushered in, and the cycle repeats ilself.
of climate with its four distinct seasons is something

that is conspicuo the tropicsihe"

Natural Vegetation

_e_ltu_rfl_ vegetation of this climatic type js
deciduous forest Twmmm
cold season. This is an adaptation for protecting
themselves agamst the winter snow and frost.
Shedding begins in autumn, the ‘fall’ season, during
which the leaves fall and are scattered by the winds.
The golden-brown leaves and the ‘naked’ branches
present a very interesting scene. When they are in
leaf the deciduous trees have typlml_':ncfed- out-
lines with thick trunks and out-spreading branches
that yield valuable temperate hardwood (Fig. 149).
Some of the more common species include , 03

the tcr areas grow willows
Elsewh ound other s species, e.g. chestnut

R il

Fig. 149 Some deciduous trees

@ﬁ&mﬂm«m mild weather. BW
such as vian Mountains and the Ameri-

o large,

sycamore, maple. and hme

0@2}1&@-_1 »
value from the commerciz
ure O forests ¥4
useful in logging operations. Mmetraw
much cost can be saved in the movement of the logs.
The deciduous hardwoods are excellent for_both
fuel and mdustnal purposes. _In_Tasmania, the
Tmpcrgjg_cumﬂ;m are also_extensively felled for
the Tum M Higher up the mountains
in the dinavian-highlands, the Rockies, southern

Andw and the Southem Alps of New Zealand u:

Economic Development

A very large part of the deciduous woodlands have
been cleared for fuel, timber or agriculture. The
dense population necessitates the removal of the
lowland forests, particularly for the plough. In
Britain there is only 4 per cent of the original forest
left. A large range of cereals, fruits and root crops
are raised, mamly for home consumption rather than
forexport. North-West Europe, which includes some
of The most crowded parts of the globe, has little sur-
plus for export. It is, in fact, a net importer of food-
crops, especially wheat from almost all parts of the
wheatlands for bread-making and other food items.
The region differs from many others in its unprece-
dented industrial advancement. The countries are
concerned in the production of machinery, chemicals,
textiles and other manufactured articles rather than i
agriculture, fishing or lumbering, though these
activities are well represented in some of the countries.
Fishingis particularly xmp_grtant in Britain, Norway
and British Columbia. Since the manufacturing ,
aspect of industrial geography will be dealt with in '
much greater detail in Chapter 27, we shall deal here l
with the agricultural development of the region.

1. M_A_J%Erd_ehl_ug [nouﬁh market gardening is
ractised throughout the world w crever there is a

specializec asx'n orth-West mﬁ. Several I‘actors
account for this. All the north-western European
countries (Britain, France. West Germany, Benelux
ug_l_?_e_g_m__a_;k) are highly industrialized and have
lugh opulation densities. There are more towns-

cities than in ‘other continents despite its small

size. It is understandable that the demand for fresh
vegetables, green salads, eggs, meat. milk and fruits
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workers and the civil servants who make up the bulk
of the urban population consume large quantities
of fresh provisions daily and these must be provided
by local farmers if freshness of the produce is to be
ensured.

In north-western Europe intensive market gar-

dengg is carried out in many specialized areas e.g.
he Vales of York and Evesham in the United King-

dom where climatic, soil and other r factors best suit

this form’ of agriculture. Farms are normally small,
located hear large cities or (industrial areas. Soils,
‘whether silty, loamy or podzohc are carefully main-
tained at a high degree of fertility. Very selective
fertilizers are applied depcnd‘ ing on the type of crops
in cultivation.
aiming_at_high yield and maximum cash ret

As the crops are perishable, a good network of trans-
%’n (H] indis%nsable. The produce such as Tettuces,
cabba

e .

. cauliflowers, tomatoes, onions, peas and
f;g_t§ are_seldom shipped but conveyed by high-

d conveyances such as trucks Perha
g ropria
which is commonly used in the United States. (=5

In a few instances warmer weather or better soils,
as in south-west England (Devon and ‘Cornwall),
can also induce farmers to take to market gardening
desplte their remoteness from the more populated
districts. Early vegetables, early potatoes and toma-
toes reach London from tlie Canary Islands, the
Channel Islands, and from Brittany, in north-
west France. Similarly, bulbs and flowers from the
polderlands of the Netherlands and eggs, bacon and
other dhli'y products from Denmark are sent to most

will be tremendous. The city dwellers, the factory.

for animals and animal products. The farmers also
plant a few fruit trees (apples, pears, plums), rear
pigs, keep poultry, mainly for eggs, and even have bees

for honey. There is such a great variety in the farms

that the term mixed farming js most aptly applied.
Amongst the cereals, wheat is the most extensively

own, almost entirely for home consumption because
e very dense population in  north-western Europe.

At one time, some of the European countries (France,
Denmark and the Netherlands) used to be wheat
exporters, but the keen competition from the new
wheat-lands of the New World forced most of the
farmers-to divert their interest to other more profi-
table uses of their land such as market gardening,
dairying or an intensive form of mixed farming.
With the rise of industry, more arable farms are being
devoured by factories and wheat is now a net import
item in Europe.

The next most important cereal raised i
i T T By T Bt gt ok
sold fo “the “breweries

0 for beermakmg or wlnsky

use 1S (ruck fa'nn"'P‘smg \distilling and is raised preferably in the drier areas.

Malting barley is thus grown in south-eastern
Britain near the hop-growing area (hops are also

used for beer) where rainfall is less than 30 inches.

On heavy soils or wetter regions, barley is grown
rnaml"y as an ammal fodder sometimes mixed with
oats as . Both are raised in crop

romnnns.xdth.a.l:gmnmo.us crop (beans or clover)

and a root crop (turnips or beet sugar)i.

The most important animals kept in the mixed
farm are cattle. North-western Europe was origi-
nally the home of many world renowned cattle

of the major industrial centrés of Europe in almost
perfect condition for household consumption. The
horticultural industry in the Netherlands is so hlghly
specialized that Dutch tulips and bulbs are flown by
the K.L.M. (Dutch Airlines) to Rome, Pa _Jls,Zunqh._
and_”]'on. Tn Australia, high-speed boats ply
across the Bass Strait daily from Tasmania to rush
vegetables, tomatoes, apples and beans to most of the

large cities in mainland Australia. i wond
;l:tet&umhans nicknamed Tasmama the en

| — . v

2. Mixed farming. Throughout Britain and north-
western Europe, farmers practise both arable farming
(cultivation of crops on ploughed land). and-pastoral

farming (Keeping animals on grass meadows). Cro
may be raised for ‘sales or as fodder for cat{i

or shee e proportion of crops and animals in the
farm at any time depends to a great extent on the
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m_ﬁm an’ body else exect he New Zealanders.
In the United Kingdom, a person drinks almost a_ a

breeds, e.g. Guernsey, Ayrshu'e and Fugsm, wTiich

i

arsm}gésm
countries i

pint of milk a day! From milk, other important

dairy products are derived. Theag\a__reﬂner cheese,

cream, and skimmed milk or casein, a raw v material

formakmsplasncs. paper anddrugs The temperate
¥ mate IS ahnost idea

tgse xporters. In w dlotid.

type of soil, the price of the cereals and the demand

o ad—



An English farm. Notice the well-wooded countryside Central Office of Information London

of enriching their fields with the animal dung. The pigs
and poultry act as scavengers that feed on the left-
overs from root-crops and dairy processes. In_this
way, Denmark is able to export large quantities of
bacon from pigs that are fed on the skimmed milk, a

cream is made, which is less perishable than fresh
milk. It can be sent over longer journeys without
being contaminated. The Swiss..have also made
excellent use of their alpine pastures for keeping dairy
cattle. -Fresh milk 1s converted into various forms
of condensed or evaporated milk, and exported
around the world for_baby-feeding, confectionery,
ice-cream and chocola

Besides dairying, some cattle are kept as beel
caltle, e.g. the Hereford and Aberdeen Angus. but
their numbers are very small in comparison with those
of Argentina or Australia, where meat production

te making

is the primary concern. The high rate of beef

consumption in Europe (about 40 1b, a year per head
of population in the United Kingdom) necessitates
large imports of frozen and chilled beef. In the mixed
farms in Europe, farmers keep cattle also with a view

by-product of butter-making. Eresh chickens’
from the farms and more recently, from large poultry
yards also form part of the export products of
Denmark. Sheep are kept both for wool and mutton.
In British Columbia, mixed farming is restricted only
to the most favoured parts of the Western Iorw_lu_ggfs.
the region being so mountainous and thickly forested.
3. Sheep rearing. This is well developed in some
parts of the British type of climate. Britain is the
home of some of the best known sheep breeds, e.g.
Leicesters, Lincolns and Southdowns which are dual

purpose, noted for mutton as well as wool. With the
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A sheep station near Hawkes Bay, New Zealand N.Z. High Commission Malaysia

eater pressure exerted on land_t_»y increased gb,g,w
ZathD.ﬂlﬂdﬂ&Lﬂg ization and '
1s_ being pushed -

ed areas. The prmcnpal sheep areas are_on
foothllls well-drained - neste

sa—‘lin‘as. and the light,.sandy coasts. In Britain,

lhe major sheep areas are the Pennines, (Swaledale
breeds) Scottish Highlands (the Blackface), the

Southern Uplands (Cheviot), the Welsh Mountains
(Black Welsh) and the scarplands of south-eastern
England (Romney Marsh). Britain was once an
exporter_of wool and her woollen textiles industry
bégan with local Pennine-wool, but today with a
greater population and a more intensive use of her

better agricultural land, she has neither surplus
wool nor mutton for export. She has become instead

an_important_exporter of British. pedigree animals

to the newer sheep lands of the world. This is equally
168

true of other north-western European sheep areas,
in which industrialization has effectively altered the
pattern of land use.

In the southern_hemisphere, sheep rearing is the
chief occupation of New Zealand, w1th its greatest

t has been
estimated that for every New Ze Lhug are 20
sheep. Many factors have led to this unprecedented
growth during the past century including extensive
meadows, a mild temperate climate, well-drained level
ground, scientific animal breeding, and last, but most
vital, the development of refrigeration, which enables
frozen or bury lamb and Corriedale

rozen or _chilled Canterbury lamb and Corriedale
mutton to e globe. Though

V. 2 nd has only 4 per cent of the world’s
shee population, it accounts for two-thirds of the

world’s mutton exports, and one sixth of world wool
spors. In Truniah sof Jenthon Ch. g

i, i c—

SUDsi
are a
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rearing has always been a predominant oceupation
with surplus sheep products for the international
trade.

4. Other agricultural activities. Apart from market
gardening and mixed farming which have been singled
out for greater individual treatment. the British type
of climate also supports a number of other lmponunl

cereals and can be cultxvated over a—wude range of
climatic and soil types. But normally a cooler and
more northerly latitude is preferred because the crop
will be less less prone to ck of ‘blight’, a virus

ne to the attack of ‘bli
disease that is particularly infectious in Warm el
humid countries. Snnﬁ&m@g
by t]ié'S"r'ush conquerors from the Andean states of
Peru a Bohvna in the sixteenth century, potato-

growing has spread far and wide in Europe. Today
almost t o-thlrds of the world s annual producuon

w ldes |ls Ermclgal use_as a
substitute for d large quantitie potatoes

| fodder and as a source

or such a crop was greally felt dunng the
Napoleonic Wars around 1800 when military block-
ades caused a scarcity of sugar. High prices of
imported tropical sugar (from cane sugar) drove many
governments of the temperate lands to think seriously
about the vital importance of securing a certain
amount of self-sufficiencwin their sugar requirements.
The first beet sugar factory in Europe was established
in 1801. Farmers were given subsidies (aids or allow-
ances) to induce them to devote at least part of their
farm to the crop. Since then beet-sugar has become
an integral part of many European farms. It is
grown either on special beet farms for cash sales or
in conjunctlon with cereals in crop rotatnon The
beet is crushed for sugar and the green tops are used
as animal fggm thrive _in_the
warmer_and.drier east of Britain and in mainland
Europe. The highest sugar y:e1d is obtained when
the autumn is both dry an empts o
grow the ci crop in the colder nonh or thc wetter west
have so far been rather unsuccessful, except in some

sheltered localities. In Britain most of the beet-s
H’aclones are located in the Fens and East .

QUESTIONS AND EXERCISES

1. The following statements attempt to des-
cribe a type of climate.

Y g Westerlies come all the year round

......there is a tendency towards an autumn

or winter maximum of rainfall...... light

snow falls in winter...... ports are never
frozen...... but frosts do occur on cold
nights...... the seasons are very distinet ...
and the climate is very favourable for

maximum human output...... 2

(a) Name the type of climate that it
describes.

(b) Locate with the aid of a sketch map a
region where such a type of climate is
best represented.

(c) Explain why such a type of climale is
ideal for human habitation.

2. Describe and explain with the aid of sketch

maps the essential differences between the

various climatic types found within the cool

temperate zone.

3. (a) What are the characteristic features
of temperate deciduous forests?

(b) Name the various species of deciduous
forests and account for some of their

industrial uses.
(¢) Explain why there is comparatively

little of the original forest left.

4. Write a geographical account of any three
of the following economic activities.

(a) mixed farming

(b) beet sugar cultivation

(c) cool temperate orchard farming

(d) sheep rearing

(e) woollen textile industry

5. Give an explanatory account of any nvo of

the following.

(a) The Netherlands is a major exporier
of butter and cheese.

(b) Sheep outnumber the population of
New Zealand by 20:1.

(¢) No country produces and exports
‘more wool than Australia.

(d) Market-gardening is a product of
urbanization.
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Distribution
The Cool Temperate

Arctxc Circle. Sou
the climate becomes lss severe and fatﬁc into the

“su b-Arctlc of chmate is xfcrous
forest. It Eﬁes in a great, contmuous belt across

North America urope and Asia.

7

Leden and leand There are small amounts of

natural comferggg forest, due to m altitude, in
Germany, Poland, Swi d other
parts of Europe. In North America, this sub-Arctic

bs_lenhm—ﬁ

Chapter 23 The Cool Tempsmte Continental
(Siberian) Climate

Climate

\‘usotherm of S0°F. for the Warmes

poleward boundary of the Siberi i ’

the winter months are always below freezing. The
stations chosen to illustrate !ds;xs type of climate are
Moscow, in continental Europe and Churchill, in
northem Canada bordermg Hudson Bay The col--

: 12°F. (20"
.below.frecang point). nth (July)

is as high as 66°F.: thus there is an annual range of
34°F., which is common in the Siberian E of

w

_conifetous forest

Fig. 150 The cool temperate coniferous forest
170




climate. comparision, the annual temperature : WA
range for even higher, reacEIﬁl' g 73°F. ¢
~19°F. in January and 54°F. in July). This is due to =
the more northerly position of : \\ a0
. 430
y D20 g
. = 10 I- )
- § 1° F
E’ 2 ) ‘i il
; : $
¥
-
5 I EWAMITASO N D
2 u'".?"'j". S O N D ranges § b
Moscow J F M A | )
1 o ARNR R aRan amn R |
3 ELGE Place: Moscow, U.S.S.R. (56°N., 37°E.) §
S : s & : Altitude: 480 feet : '
1 all_he TS AL JIQZE0.  The number of days infq  Annual precipitation: 21 inches
3 which the rivers are frozen increases’ from south to Annual temperature range: 54°F. (66°—12°F.)
. north. In normal years, the is_ice-coveret Fig. 151 (a) Siberian Climate in Eurasia
n for about 150 days, while those further north (e.g. :
k- the Tower courses of the Ob, Lena and Yenisey) are. <
F U_'-t‘. ered fo g than 210 days o S 40
]
) : - 30
E 20
10
: : / Nl
flak blown around in th 10SP ‘g__ ;:
visibﬂiq is greatly reduced. Conditions are so Pt
unbearable t 1beria is very sparsely populated but
it is gradually being developed. : 2
Precipitation. The interiors of the Eurasian con-
tinent_are so_remote from maritime_mnfi tha 1
annual _precipitation _cannot be. high. Genel
s@u}é-a totag of 15 {0 25 inches is typical of the OSTF M, & M, 3 AS 0N,
annual precipitation of this sub-Arctic type of Charchill J FMAM"J‘OJASON 0
climate. It is quite well distributed throughout Pecs 0500080809 1358 5343 e v0ny A

a summer maximum from convectional

(mid-summer temperatures of 60° to 75°F. are quite
usual and the maximum recorded in Siberia i
riss—102°F.1) In winter the

- W

¢ form of snow, as mean temperatures are well
below freezing all the time:

The precipi n rhythm can best be grasped from

the two representative stations chosen, in Fig. 151 (a)

and 151 (b). Moscow with an annual precipitation of
21 inches has most of the rainfall concentrated in the

Place: Churchill, Manitoba, Canada (58°N., 94'W.)
Altitude: 44 feet

Annual precipitation: 16 inches

Annual temperaturé range: 73°F. (54°—19°F.)

Fig. 161 (b) Siberian Climate in Canada.

where overall tempe i aporation is not
rapid and the relative humidity is high, this small
amount of precipitation is adequate for tree growth.
The conifers, which require little_moisture, and
1 ire an _equally small amount, are best suited
to this of sub-Arctic cli =

'. warmer months (June—September). There is no b). the annual precipitation
month with me ﬁrmﬁﬁx‘re. a region

is just 16 inches with a distinct summer maximum.

In




U.S. S R usually has more than 29 mchg

at
No other trees are so well adapted as the conifers
to withstand such an inhospitable environment as
the Siberian type of climate. The coniferous forest
belts of Eurasia and North Amenca are the richest
sources of soltwood for us uilding

of annual precipitation because of some on-comin Al he chemical industry. The world’s

Wcsterlm and the periddic penetration of cyclones greatest softwood groduoers are US.S.R., USA.,
over 20 mch&sTemg moist- Canada and the Fenoscandian countries (Finland,

cned by the S.E. Norway and Sweden). In the production of wood

due‘to lheir"&»n" %ﬁ;ami and lack of sea influence.
Polewa S an wards, the amount a n de-

of the north is ‘1’?\"‘"‘“’6’[' of holdmg moisture, and
in the south are the semi-arid steppes.

Show falls nearly eve Em S.R. in the
longi co mﬁ? e amount varies from place
to place. It is heaviest in the northern tundra and
in the Siberian taiga, where a thi ckness of several
feet is common. Permanent snowfields like those
of the Alps or the Himalayas are absent, because
any accumulation of snow is melted with the return
of spring and the warm summer. Frozen rivers are
thawed, causing a rise in the water level ar exten-
sive ﬁoodsoccur Che low ULSES )b, Le
m«: mi \rsln

pulp (by both chemical and mechanical me

mg for almost alf” of the world 3
duction. The more accessible coniferous forests
have reached the limit of production but the relat-
ively inaccessible taiga of Siberia will remain the
richest reserve of temperate softwood.

ere are i jes. i coni
forests.

1. Ring, e.g. white pine, red pine, Scots pine, Jack
pine, lodgepole pine.
3R s s

3. Spruce.
s Gk

Their presence in pure stands and the existence of only
a_{ew species are a great advantage in commercial

r.d ill- dr.un d Onthe
other_hand, the presence of a mnﬁ‘ﬁﬁﬁl&g‘ﬂgw
i 1 1 now is a poor conductor

not without its blessin
of heat and protects liu ground from the severe

QS’#.S&' It also Hrovi oxsture for the veg txon
w the snow melts in spring. When the ground

is ploughed and the leathed, acidic podzolic soil

i i inental interiors of the conifer-
ous forest belt are capable of supporting some

forest exploitation.

Coniferous forests

1. Coniférous forests are of moderate density. Un-
like the equatorial rain forests which are luxuriant
and contain trees of various heights, the coniferous
forests are more uniform and grow straight and tall,

up to a height of about 100 feet. Where the poleward
limit of tree growth is approached the trees are Eﬂﬁy

agg'culture.

spaced, and give way to tundra vegetation (Fig. 152).

Fig. 152 Diagram to show changes in vegetation in journey Polewards from the Taiga Zone

TAIGA
Dense coniferous forest

Trees more scattered and smaller.

o ! KXEe EVE
; t o §
b Ablamudndam Ty & ol i

dwm.wiﬂm birchas appear

TUNDRA
. Marsh plants and sedges

// 11




Coniferous forests on the eastern Rockies, Alberta, Canada National Film Board of Canada

2. Almost all conifers are evergreen. The low
annual TEmperature with more Than half the year
below the growing-point temperature of 43°F.,
means that evergreens are at an advantage. Growth
can begin as soon as growing-point is reached in
spring. The conifer has a two-year fructification
cycle. The seeds are pollinated in one year and
dispersed in the following year. There is no annual
replacement of new leaves as in deciduous trees.
The same leaf remains on the tree for as long as five
years. Food is stored in the trunks, and the bark is
thick to protect the trunk from excessive cold.

3. Conifers are conical in shape. This is_another
adaption to survive he SUB-Arctic climate. The
sloping branches prevent_snow accumulation which
may snap the branches. It also offers little grip
to the winds, ‘ :
4. Leaves are small, thick, leathery and needle-
shaped. This is to check excessive transpiration.
he leaf surface is_reduced to_the minimum, as
Lranspiration can be quite rapid in the warm sm@ﬂiphr'
due to infense continental eafing.

5. There is little undergrowth. The podzolized soils

of the coniferous forests are poor. They are exces-
sively Teached and very acidic. The evergreen leaves
provide Tittle Teaf-fall for humus formation. and the
F‘iﬁ‘mgn?ﬁﬁmfwme‘ﬁ ‘needles’ in a.
region of such low temperature is slow. All these
factors are deterrents to the growth of much under-
growth. Absence of direct sunlight and the short
duration of summer are other contributary factors
to a sparse undergrowth, but where trees are widely
spaced near the tree-line, heath and tundra plants
cover the intervening ground.

Besides the continental interiors of the higher
latitudes, coniferous forests are also found in other
climatic regions wherever reduces the tem-
perature. The conifers are, in fact, the dominant
trees of the mountainous districts in both the tem-
perate and tropical countries. But on very steep
slopes where soils are immature or non-existent, even
the conifer cannot survive.

Economic Development
The coniferous forest regions of the northern
hemisphere are comparatively little developed. In
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Canada, eastern Europe and Asiatic Russia, large
tracts of coniferous forests are still untouched. Only
in the more dcccsslblc areas are the forests cleared
for TUmbErinE The various species of pine, fir,
larch and spruce are felled and transported to the
saw-mills for the extraction of temperate soft-woods.
There is little agnculiure.as few crops can survive in
the sub-Arctic climate of these northerly lands. Thc
long, cold winter, the frozen soils and the low mean
annual temperature ihroughoutmedr exclude all
but_the hardiest crops. Only in the more sheltered
valleys and the lands bordering the steppes are some
cereals (barley, vats, rye) and root crops.(potatoes)
raised for local needs. Many of the Samoyeds and
Yakuts of Siberia, and some Canadians are engaged
in hunting, trapping and fishing. We shall deal
with two of the major activities in greater detail.
1. Trapping. Many fur-bearing animals inhabit
the northerly lands of Canada and Eurasia. Wherever
the cold is keenest, the quality and thickness of the
fur also increases. Consequently, the most severe
winters produce the finest furs which fetch the
highest prices. In Canada trappers and hunters,
armed with modern automatic rifles, reside in Jog
cabins in the midst of the coniferous forests to track
down these animals. Their lives are hard ahd
precarious at times, but the rewards are great if the
*harvests’ are good. Muskrat, ermine, mink, and
silver fox are the most important fur-bearing animals
sought'after in Canada. The Hudson Bay Company
has many stations scattered in the northern regions
to trade in furs ‘with the Canadian trappers and
hunters. To ensure a more regular supply of furs
many fur farms have been established in Canada.
Ammdls wc,h as the silver fox and ermine are kept
in” captivity, and skinned when the furs reach a
marketable stage. They fetch high prices in sophis-
ticated cities‘like New York, London, Paris, Rome
and Zurich, where the pelts are processed as attrac-

“tive fur coats and women’s handbags. In Siberia

other fur-bearing animals are trapped. These are
squirrels, otters, bears, sables, lynxes, martens, and
foxes. As in Canada, fur-farming has now replaced
hunting of wild animals in many parts of Siberia as
the main source of furs.
2. Lumbering, This is probably the most important
oecupation of the Siberian type of climate. The
vast reserves of coniferous forests provide the
basis for the lumbering industry. The trees are
felled for many purposes.

(a) Saw-milling. This processes the logs into
sawn timber, plywood. planks. hardboard and other
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constructional woods.

(b) Paper and pulp industry. Timber is pulped
by both chemical and muhmncal :al_means _fo_make
wood pulpthe raw material for paper- mdkme anc
newsprint. Thedevelopmcm of the printing industry
has made paper and pulp nndlspcnsaFl_Tdnddd
and U.STATare feading producers of the world’s
suppllcs of newsprml and wood pulp respectively.

A lumberjack uses a power-saw to cut up a fallen tree,
Quebec, Canada National Film Board of Canada

(¢) Asa fuel. Less than a quarter of the world’s
softwood is burnt as fuel, because its indystria
uses are far more significant. In contrast, almost
three-quarters of the worlds hardwoods are burnt
as fuel, particularly tropicak hardwoods where the
trees occur in mixed stands.

(d) As an industrial raw material. Timber has

a wide range of uses. In Sweden. matches form
a major export item. From other temperate coun-
tries, timber is used for making furniture. wood-
carvings, toys, crates and pdcl\ina cases. From the
by-products of the timber, many chemically pr

articles are derived such as mvon lurpgnllng var-
nishes, paints, dyes, liquid resins, wood-alcohols, dis-
infectants and cosmetics.
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of the coniferous forests
is characterized by the following features.
L., The conifers are limited in species. Pine, spruce
and fir are the most important in the northern forests,
while larch is more predominant in the warmer south.
They occur in homogeneous groups and not mixed as
in_{he Tropical Torests. This_not only saves_time
and cosfs, but also enchances the commercial value
of the felled timber.
2. In these northerly latitudes, agriculture is almost
lmposmble and lumbering replaces farming in the
continental interiors. Even where crops are culti-
vated, Tarmers are idle in the winter months and can
supplement their income by doing part-time lumber-
; in The Torests, as they do in most parts of Europe.
3. Lumbering is normally carried out in the winter
when the sap ceases to flow. This makes felling
much simpler. The snow-covered ground also makes
) ind haulage a relatively easy job. The
Iogs are dragged to the rivers and float to the saw-
mills downstream when the rivers thaw in spring.
This has greatly assisted the development of the
lumbering industry in eastern Canada and Sweden.
Unfortunately, over the greater part of Siberia,
all the rivers arain [k..h“ irds into the Arctic Ocean
which is frozen for three-quarters of the year, and
there are few saw-mills there. With_the use of
the Northerii Séa Route, which links Murmansk and
Vladivostok via the Arclic Oucan'?évdop_lﬁa{lb 1S
increasing. Cheap hvdro-elecincity Tor driving the
saw-mills is harnessed in the mountainous ‘uplands
of North America and Europe and has greatly assisted
the lumbering industry.

Logs are poled into a factory from the Ottawa river, Quebec, Canada Nanonal Film Board of Canada

QUESTIONS AND EXERCISES

I. Compare and contrast deciduous forests and
coniferous forests in respect of the following.

(a) distribution

(b) vegetational characteristics

(c) climatic influence

(d) economic development
2. Distinguish between hardwoods and soft-
woods. What industrial uses are made of them?
Account for their large scale production for
export in any one country.

3. Givea reasoned account of any rhree of the
following,

(a) The annual temperature range of
Moscow is 54°F:

(b) The annual precipitation of Leningrad
is not more than 19 inches.

(c) The lower courses of the Siberian
rivers are frozen for as long as seven
months.

(d) One of the coldest spots on the globe,is
Verkhoyansk with a record lowest
temperature of-90°F,

4. What is meant by

(a) the taiga

(b) the veld

(c) the selyas
Account for the distribution and characteristics of any
two of them.
5. Describe the role played by forest products in the
economy of either Canada or Sweden
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Fig. 154 (a) Laurentian type of Climate in North , more dnuh.s : - part
America the %’Eﬁ e ]
the Westerlies bring less depressions | 81
and exten% their continental % guenoc to the coast. '3

ra are normall for
t1 ew York has a mean July 0
T4°F. and sometimes even as high as 90°F. Once. on
7 August 1918, the absolute maximum of 104°F.
a X % was reached. Such high temperatures in a cool
20 temperate maritime region, where the e relative

huuuchtyxs igh, can be very trying. Prolonged heai
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cities. In winter, the temperature drops and_sggw

falls. New York has two months below freezing-
pomt, and an annual tempcrat_g;g range of 43°F.
W DM themant € 1T ¢

O 4N WA OO @ w o Inches

| .Qx_tm
JFMAMJJ)ASOND o :
Poking J F M A M J 4 ASOND
Temp. 24 29 41 57 68 75 79 77 68 35 39 37 | sap Tlle Asiaﬂc region In contrast the ramfall dlsll’l-
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Place: Peking, North China (40°N., 116°E.) T S '- e v —
Altitude: 131 feet : =
Annual precipitation: 25 inches S
Annual temperature range: 55°F. (79°—24°F.) lmate in northern China
Fig. 154 (b) Laurentian type of climate in Asia dry months from Oct A ey

of less than 2.1 inches which is » only one-
of climate between the North American region and  twelfth of the annual total of 25 inches. The re-

the Asiatic region. maining five months receive | more than_an_inch a

The North American region. The most month, with 9.4 inches in July alone. The rainfall

characteristic of the TLauren ianWM% regime, is, in fact, similar to that of the tropicai
——
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monsoon in Indi where the whole year
rainfall is connentrated in the three summer months.

limate, It has a very lon
%W The July mean for
Peking is 79°F. while that of January is only 24°F,
The temperature range is therefore more than 55°F.

The dry, cold wind that blows out from the hear
‘of Asia in winter ca ies fin ;
deposits J 1 mant 01 | loess in ~l_§__|_;'i

Shensland other neighbouring provinces at the bend

of the H Ho. uch of tn inter pre ipitation
in northern &Ea Korea and Hokkaid is
m_the form of snow,

In the mountainous districts,

ellowish dust and

of Japan nt has
heavy relief rain or ,snL on the western coasts

Japan. The rainfall_is more evenly distributed, as

stations, e.g. Kanazawa, have more than 102 inches
of rain, much of it falling as snow. The maritime

in Tokyo, with (wo maxlma, one in June, the Plumss C to the ter

the_&m ’ _m I gf hm ude. The increase in the
length and severity of the winter excludes forests
that are not adaptable to cold conditions. In the

m_u_c_rg.g!gn (eastern Siberia and K rea), the

ort item. Much of the ongmal eomferous forests

of fir, spruce and larch have been cleared as a result
of lumbermg rather than agucnlmre. Bastern

of latitude 0°N

and bu'ch are tge.grmgﬁ & EE [Eelr eounter-
s on the western margms, the deciduous forests

are fairly open.
months and an adequate l of moist

maritime sources encoura,

anToIher temperate underg}'_om The occurrence

of tre almost pure stands e inan
of only a handful of tl

commercial value sef mts As a result, they
have been extensively felled for the extraction of
temperate hardwood. In many parts of Manchuria,
Korea and Japan, the forests have made way for the
plough. Both food and cash crops are raised. In
es of coniferous

overridin, gu_n'm'" in_indus-
trial _uses, the _annual production _of _deciduous
d uch Tess significant.

Economic Development
Lumbering and its associated timber, paper and pulp

influence also effectively moderates the temperature
range. Tokyo has a range oﬂO’FTWFﬁugnst
‘and 39°F. in January) with none of the months
below freezing-point. Thewarm Kuroshio has play-
ed an important part in making the climate of Japan

less extreme. In mectmg the cold ansmo from the

north, it als making north
Japan a Frshmg replaces
MMLW in many o
idented coastlands.

Natural Vegetation

The pred : ion of the Laurentian

type of clunate_w The heavy

the warm s

fogs, all favour th‘_mmh_gr_eg;_ Generally
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ustries are the most important economic under-

taking. (Details of lumbering have already been dealt
with in Chapter 22).

iculture is less important in view of the severity

of the winter and its iong duration. Fortunately

the maritime influence and the heavy rainfall enable

some: hardy crops to be ralsed for local needs Pota-
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Continental Shelves

Fishing Ports

s of

east_of Newfoundland, and off the coasts of the
M&W%
richgﬂection of microscopic pl Fish o

types and sizes feed and breed here and support a
thriving fishing industry not only in Canada and
U.S.A., but also in oountrm like Norway, France,
Britain Tonugal Denmark, Russia and Japan, who
send fishing fleets to the Grand Banks.

As less than | per cént of ‘Newfoundland is culti-

re population. It is not only the chief source of
m_iﬁl to Newfoundland, but also a major _export

item_of all the Maritime Provinces. "Both pelagic
MMW fish

whxch hve near the bottom of shallow
ic




A fishing settlement in Newfoundland. Much of the fish is dried for export National Film Board of Canada

kinds of fishing craft and techniques are employed
to obtain maximum harvests from the sea. Modern
trawlers, dragging large conical-shaped nets, and
drifters, carrying curtain-like rectangular nets, ope-
rate extensively off the Atlantic coasts. They are
equipped with radio and radar devices to navigate
through tke dense fog, avoid collision with icebergs
and also maintain contact with their headquarters
on land. Qff-shore fishermen also use traps, lines
and nets to catch crabs, lobsters and shrimpsJfor
home consumption and increasingly for export.
Further inland, in lakes and rivers, such as the
St. Lawrence and the Great Lakes, [reshwater fish
c.g. salmon._trout, cels and sturgeons are caught.
In Newfoundland and along the Atlantic_coasts

a 1y_fishin rts. St__Jlohn’s, chief
Mﬁm wxi 1

is the
industri It also had interests in sealing and
whanne Eut these have decliped. In the fishing E?fs

of Halifax and ith_in_Nova Scotia and
in the England ports are processing plants that
ean, salt, pack or preserve fish for disposal
by refrigerat. i ks to all of
the continent. They are bases for large fleets of
trawlers. A modern trawler may well cost anything
around a million dollars and have men stay on board
in floating factories far out at sea for days and even

weeks. w:'t of the world is highly
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specialize jent. In fact gver-fishing
i§_a growing problem. The UnW govern-
ment and international fishing bodies are now con-
templafing strict measures in (jsh conservation i
IS raTor Sonroe OT PO IO o b iaiaed
for regular supply in the years to come.
Fishing off Japan. In the e acific.
surrounding the islands of Japan, is another major
g area of the world. Nowhere else in the
world are there so many people engaged in fishing as in
this part of the north-west Pacific. The mountainous
nature of Japan and parts of mainland eastern Asia
have driven many to seek a livelihood from the sea.
The scarcity of meat (there is little pasture in Japan
for livest ing of any kind) and religious
reasons have popularized fish as the principal item of

diet and the chiel protein food of the Japanese
and the Chinese as well. Large quantities of fish and
fish products are either ed or preserved for
export to neighbouring countries. The Japanese
also make use of fish wastes, fish meal and seaw

as fertilizers in their farms. Japan is one of the few

countries that has taken 10 sgaweed cultivation

Coastal farms that are submer;Eg In_water grow
weeds for _sgﬁ as fertilizers, chemical ingredient and

even as food.
Another interesting as of Japanese fishing
is_pear! culture, The divers of southern Japan dive

down into the coastal waters and bring to the surface
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e itk is. The fining of th

shells, called mother-of-pearl, is used for the
manufacture of pearl buttons, and other decorative
articles. As natural pearls in oysters are difficult
to obtain in large numbers,!he]apanue hﬂvebegnn

their own berriterialwmm ﬂnyvenm!e far and wide
into the Arctic, Anmcncandtheﬁﬂanbcwmrs
Largewhaling ﬂccts complete with processing plants
and experienced crews stay out in the open seas and
return only oecasionauy for refuelling or replen-
ishment of fresh provisions. As a nation, Japan
accounts for a sixth
caught. She i d’s nation
today. Her active participation in international
fishing enterprises and her advanced fishing techni-
ques speak well of her relentless drive to make good
from the seas what she lacks on land.

Let us find out why this is possible.

1. Japanis not well endowed with natural resources,
for as much as 80 cent of her land is classed
‘non-agricultural’. to take to the sea if she
wants to survive. This has compelled the people to

develop the seas, and fishing has for centuries been
thetraditiongl occupation ese.

d

% e continental shelves aro the islands of

Japan are rich in plankton. due to thlgl meeting of the
io and the col i

ide excellent g or all kinds of

Vi un
fh oo R sol e Bt e ing hering.cod, mackee, bonito, samon
dine an as well as crabs and lobsters.
3 Thelﬂaema coastline of Japan, provides shel-
tered fishing ports, calm waters and safe landing

A cultured pearl farm in Japan

refrlgeratxon faulmcs

4. Lackoflowlandsand pastures means that only a
few animal be kept to supply meat and othe:
WF =1 -3.'T:_l-‘z—sﬁ‘ ms, 3h
can: fw'c dried, frozen, and in he m‘lr—’
ish sa s-aw«mzﬁﬁamw
Ap DHMArY S tein ood.

east Asiatic nelgbours which lack the tech-
niques of large scale commercia J

nea

quarters of the ﬁshermen practise oﬁ'—shore pelagu:
fishing either full-time or part-time, in small boats,
most of the commercial deep-sea demersal fishing

is now highly mechanized. Powered trawlers and
modern refrigeration plants backed by sound finan-
cial organizations have greatly increased the annual
fish : yleld Japan is now not ~only a majo %
and exporter of fish and marine

cenﬁ'e for mdrmt and fishing rtwdr 1.

QUESTIONS AND EXERCISES

I. (a) Locate on a world map the extent of
the Cool Temperate Eastern Margin (Lauren-
tian) Climate.

(b) Explain why this type of climate is
confined to the northern hemisphere

(c) Describe its climate.

2. Compare and contrast the climate of any
two of the following pairs of areas.

(a) Laurentian Climate in the North Ameri-
can region and the Asiatic region.

(b) Tropical monsoon Climate of India and
the Warm Temperate Eastern Margin (China
type) Climate in S. China.

(c) The Steppe type of climate in Eurasia
and the Siberian type of climate in northern
Canada.

(d) The Tundra Climate of Greé¢nland and
Trade Wind Desert Climate of central Australia.
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3. (a) Name the major fishing areas of the
world. 3

(b) What types of fishing can normally be
distinguished in such major fishing grounds?

(¢) Name a few methods used to catch
the fish.

(d) For any one major fishing area you
have selected. explain the geographical factors
which have contributed to its importance.

4. Write brief notes on any rthree of the
following.

(a) The economy of the forests of the
Laurentian regions.

o ——

(b) Fishing in Japan.

(c) Soya bean cultivation in Manchuria.

(d) Fruit growing in the Maritime Provinces
of Canada. :

5. The following statistics are a guide to four
different types of climate in the northern
hemisphere.

(a) Name the type of climate that each
of them represents.

(b) Locate a probable station for each.

(¢) For any mwo of them describe their
climatic characteristics.

Stations July January Annual Annual .
& tomp. e S T Rainfall Month of max. rainfall
81°F 78°F. 3°F 96" April and October
B 55°F. 12°F. 43°F. 8" June, July, August
c 91°F. 56°F. 35°F. 3 irregular
D 74°F. 30°F. 44°F. 41" July, August, September

pr T TR ——
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Chapter 25 The Arctic or Polar Climate

Distribution
The polar type of climate and vegetation is found
mainly nonhMlechhn.nnﬂh:m

tauon They mclude the coastal stnp of Green-
Ii%:_ﬁxe barren grounds of northern Canada and
Alaska and the Arctic seaboard of Eurasia. (Fig.
156). In the southern hemisphere, the virtually
uninhabited continent of Antarctica is the greatest

very_severe; summers are |_brief, §

the M and Antarctic Ci there Wi

of continuous darkness. At the W
are six months thout _@t in winter, Despite the
long duration of sunshine in summer, when the sun
does not set, temperatures remain low_because the
sun is low in the sky and much of the warmth of its
faint rays is either reflected by the ground snow,
or used 1 up in melting the ice. It has little power
left to raise the air temperature, Water in the soil
is frozen to great depths and the s heat can

single strétch of ice-cap where the layers of permanent only thaw the upper six inches of the soil. The ground

“ice are as thick as 10,000 feet. i~

Climate
Tempetature The polar climate is characterized
b low_mean annual ature_and_its.

wg_:;mest month in June seldom rises to more than

S0°F. In mid-winter (January) temperatures are as

low as —35°F. and much colder in the interior.
Normally not more than four months have tempe-
ratures above freczmg-gc_) int! Winters are long and

Fig. 156 Ice Cap and Tundra

remains_solidly Tozen_for all _but_four months,
inaccessible to plants. £10st occurs at any time and

blmr reachmg a velocity of 1 es
They can be very hazardous
for the polar inhabitants. In coastal districts, where
warmer water meets cold land thick 10gs may develop.
They last for days, and in many instances it is not
possible to see for more than a few feet.
Precipitation. Precipitation is mainly in the form

of €10W)falling in winter and being drifted about
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Fig. 157 Tundra Climate

Place: Upernavik, Greenland (72°N., 56°W.)
Altitude: 65 feet

Total Annual precipitation: 91 indres
Annual temperature range: 49°F. (-8° -41°F.)

during blizzards. Snowfall varies with locality; it Aundra |

may fall either as ice crystals or large, amalgamated
snow flakes. As it takes 10-12 inches of snow to
make 1 inch of rain, precipii; in polar regions

can be expected to be lizht. not more than 12 inches

ina . Convectional rainfall is generally absent
ﬁ:}sf:)f the low rate of evaporanon and the lack
Wlar air. There is no
a_summer maximum, and the_ precipitation is then
in_the form of rair

In 1egions where winds blowing out from the
large anticyclones developed over i
grevaleng rain comes in smmer, when more mpm-
ation is possible. B where s
are more strongly felt, t ___w

winter maximum, fo

is greatest. In such regions the annual rainfall of
10 to 12 inches for the tundra may be exceeded.
Much heavier rainfall has been recorded, especially

in _ar:as_whew mgadg&lgsre most frequent e.g.
Jan Mayen (71°N., 8"W.) has TtEHe'sTVa’rﬂa’TO N..
31"Exyhas 26 inches and Angmagssalik (66°N, 38°W.)
has over 37 inches!

Fig. 157 shows the rhythm of temperature and
precipitation of a tundra region taken at Upernavik,
Greenland (72°N., 56°W.). Its winter temperature is
—8°F. while its warmest month in‘July is only 41°F .,
giving an annual range of 49°F. Precipitation is
low, only 9.1 inches. falling mainly in the second
half of the year, both as rain and snow.

184

Tundra vegetation
In such an adverse environment as the tundra, few
plants survive, The inhibiti ris

the region’s deficiency in heat, With a growing
season of less than three months and the warmest
month not exceeding 50°F. (the tree-survival line),

there are no trees in the tundra. Such an environ-
ment can su the tation,

mwh_@w Drainagein the tundra
is usually e i )

Ponds and marshes and waterlogged areas are found
in hollows.
. stunted birches,

In Eﬁ_&e sheltered
dwarf willows and undersized a

meagre existence. Climatic conditions along the
coastal lowlands are a little mom
are found some hard sses and the reindeer
which provide the only pasturage for the herbivorous
animals like reindeer. In_ the brief summer, when

the snows melt and the days are warmer and longer,

berry-bearing bushes and Arctic flowers bloom.
Though short-lived, they brighten the monotonous

ndra_landscape into. [FA7 00 : In the
summer, the tmﬂiﬁﬁmm migrate
north to prey on the numerous insects which emerge
when the snow thaws.
foxes, musk-ox, Arctic hare and lemmings also live

in_tundra regions.

Human Activities
Human activities of the tundra are largely con-
fined to the .y Where plateaux and mountains
increase the altitude, ‘t is uninhabitable, for these are
permanently snow-covered. The few people who
live in the tundra live a .. i life and have
to adapt thmselvm%aﬂmem.
~In Greenland, northern Canada and Alaska
live the .1, numbering less than 28,000 today.
They used to live as hunters, fishers and food-
gatherers but in receni years more and more of them
are settling in permanent huts. The Polar Eskimos,
living around Thule in north-west Greenland still
lead an uncertain life, not very much different from
their forefathers. The seasonal changes in climate
necessitate a nomadic way of life. During winter
they live in compact ... and in_summer when

hey move out to hunt of
wew o ved
from seals, walruses and polar bears Other
Eskimos hunt (the name given to reindeer
in America) a anﬁ of%er animals o secure a Stead

supply of mwmmm

Mammals like the wolves,
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In the last fifty years through their contact with
the Europeans, the way of life of the Eskimos has
undergone tremendous changes. Coastal villages
have permanent wooden houses complete wi

nTodern Tacilities; speed-boats are replacing frail in_Alaska
kmm?ﬂmﬁg!m?o;’

are used to track down animals and seals. Fur-
bearing animals are being reared on a comma?c%
scale and fishing, too; i mmercialized. In
schools have been established and the Eskimo
children are being taught the skills which will allow
them to fit into the modern way of life..

In the Eurasian tundra are other nomadic tribes
such as the | i dina-
via, the Samoyeds of Siberia (from the Ural Moun-
tains and the Yenisey basin), the Yakuts from the
Lena basin, and the K i

th-castern Asia. They wander with their herds
of reindecr across the Eurasian tundra where there
are pastures. Many of them have taken to a more
settled life. In the U.S.S.R. Jarge farms have been
established for raising reindeer and for breeding
fur-bearing animals.

The Importance and Recent Development

of the Arctic Region :
The Arctic region, once regarded as completely
useless, is now of some economic importance. Apart
from the efforts of the various governments in assist-
ing the advancement of the Arctic inhabitants the
Eskimos, Lapps, Samoyeds etc., new settlements
have sprung up because of the discovery of mmerals

declining reserves of
around Lake Superior, the Great Lakes industs
concerns are using more and more iron from large

iron ore deposits in Labrador. New railway lines
have been constructed to_bring the ores to E St
ubsequent_shipment to_the

, ——
'on ore
>

Do

Lawrence River for sub i the
major industrial districts. Rich_deposits of iron
ores at Kiruna and Gallivare in Sweden have made
it possible for Sweden to enjoy a prosperous export
trade in iron and steel and other metallurgical
products.

With the establishment of ports on the Arctic
seaboard of Eurasia, it is now possible to ship timber
and_turfrom Siberia. Though the ports, such as
Igarka at the e Yenisey, are i
modern ice-breakers kee
most of the time. On the Arctic lowlands where the
growing season is lengthened by warm currents or
higher temperatures, experiments have been carried
out to devise varieties of hardy cereals for local
needs. It may not be long before the tundra is
brought under greater agricultural, especially past-
oral, use. The healthy air anc servative
qualities (it is practically germ-free) are factors worth
consideration for fyture colonization. Scientists,
meteorologists and explorers have lived in the Arctic
and Antarctica, making studies of their geology,
weather conditions, plant and animal life, that will

be of great significance in years to come.

The borderlands between the Taiga and the tundra Elizabeth Meyer
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QUESTIONS AND EXERCISES

any one of them explain how the features are
related to the climate of the area.

|. Draw separate sketch maps to show the y
area covered by each of the following: 2. Statistics of rainfall and temperature for I
(a) tundra in Eurasia three towns are given below. For any two of .
(b) savanna in South America them.
| (c) hot desert in Australia (a) State their season of maximum rainfall
| (d) equatorial forest in Africa (b) Name the type of climate
For any three of them describe their charac- (c) Suggest a possible location of the town l
teristic features of natural vegetation and for (d) Describe their climatic rhythm.
Town A Altitude: 207 feet Range/ Total ‘
J F M A M J J A S 0 N D
Temp. °F. 47 49 51 67 64 71 76 78 70 62 B3 48 30 | B
Rainfallinins. 32 27 29 26 22 16 07 10 25 50 44 39 327
Town B Altitude:65 feet l
Temp °F. -8 -9 -6 25 35 41 41 34 34 256 T 10 49 4
Rainfallinins,. 04 05 07 06 06 05 09 01 11 11 11 05 91 ‘
Town C Altitude: 9,350 feet : !
Temp. °F. 65 65 656 65 66 55 655 655 65 66 656 64 10 :

Rainfallinins. 32 39 48 70 46 15 11 22 26 39 4.0 36 423

3. The following are representative of plants 4. Explain briefly any four of the following
found in different climati¢ zones: terms connected with the Arctic climate and the
spruce. olive, teak, reindeer moss, date. tundra vegetation:
oak, eucalyptus and bamboo. blizzards, permafrost; midnight sun, ice-
For any six of them cap, snow-blindness, kayaks, international
(a) Name the type of climate in which deep-freeze. ‘
each of them thrives. 5. Make a comparative study of the Polar J
(b) State the sort of natural vegetation Eskimos of Greenland and the Orang Asli ! '3
with which they are associated. (e.g. Senois) under the following headings. i ]
(c) Describe very briefly the role each of (a) How they obtain their food.
them pliys in the economy of a named (b) How they shelter themselves. I
country in which they are found in (c) What significant changes have taken 1
abundance. place in their environment and their »
way of life.

SELECTED QUESTIONS FROM CAMBRIDGE OVERSEAS SCHOOL CERTIFICATE PAPERS
1. (a) With the aid of sketch maps to show one major region where each type is found, describe the main features
of vegetation of tropical grassland (savanna) and coniferous forest.
(b) For either tropical grassland (savanna) or coniferous forest, show how the main features of the vegetation
I are influenced by climate. (1966)
' 2. Answer either (a) or (b).
(a) With the help of examples, show how the present distribution of tropical forests has been influenced by:
i. climate.
ii. the work of man.
(b) i. Why is the coniferous forest only found in some parts of the world?
I ii. Name four types of coniferous trees.

iii. What are the chief uses of the timber obtained from coniferous forests? (1965) 9
3. With the aid of separate sketch maps, locate examples two of the following:
i. A region of savanna. ]
ii. A region of coniferous forest. ‘
iii. A region of iropical desert scrubland.

w el ™




For each of the rwo you have chosen, describe the chief features of the vegetation and show how they are related to
the geographical characteristics of the region. (1962) -
4. With the aid of sketch maps locate examples of rwo of the following: - ’ - :-.-::
(a) An evergreen forest in a hot region. = i
(b) A deciduous temperate forest. g
(c) A region of tundra. Ham
For each one you choose, describe the chief features of the vegetation and show how these are related to the climate
of the area. (1961) _ : .

5. (a) Draw a sketch map of one major land area, which extends in latitude from the equator to at least 35° North
or 35° South. On the sketch map, mark distincfively and name three major areas of different natural vegetation..
(b) Describe the important features of the natural vegetation in the areas marked on the sketch map. (1960)

0 : Mean Monthly Rainfall in Inches

Town Lat. Long. J F M A M J 1 A S O N D Total
Darwin 12°S. 131°E. 152 123 100 38 06 01 00 02 05 20 47 94 587
Adelaide 35°S. 138°E. 08 07 10 18 27 ‘30 26 26 21 1.7 11 10 214
Alice 23°S, 133%E. 1913 . 110004486, 05908703 03 03 12 15 90
Springs

For each town:
(a) Describe briefly the main features of its rainfall,
(b) Suggest reasons for the amount and distribution of the rainfall. (1967)
7. Records of temperature and rainfall for three towns are given below. For each:
(a) write a description of the temperature and rainfall.
(b) name the type of climate, give reasons for your answer.
(c) Iocntg one area in the world where this type of climate occurs. (1963)

A. (Altitude 9,350 ft.) _ .

] F M A 25 2y J A S 0. o i
Temp.CP) 55" 55 .85, 55 ~ 55 S5 USETUUN6.. 55 55 (5K s
Rainfall(in) 32° 39 48 70 46 15 11 22 26 39 40 - 36

B. (Altitude 30 ft.)
Tompl RN T BN a8 192 e SN N0 B o e e
ReinfallGn)'SS 52 45,37 32 .82 38.. 48 4% - 56 . 55 166

C. (Altitude 30 ft.)

Temp.(°F.) 78 79 81 84 88 92 95 94 92 89 86 81
Rainfall(in) 1.5 06 06 08 00 00 00 00. .00 03 0% .d14

8. The following are brief descriptions of rhree different types of climate:
i. Avery large temperature range, with light summer rainfall.
ii. Mild winters, hot summers, with heavy summer rainfall.
iii. High uniform temperatures with heavy rain all the year.
For any rwo of them: -
(a) Name the type of climate
(b) Give a fuller description of the climate and the factors which give rise to it. (1962)
9. Write an explanatory account of the climate of rwo of the following areas:
(a) the coastlunds of northern Australia.
(b) the Prairies of Canada.
(c) the coastal atea of Norway.
(d) Peninsular Italy. (1961)




