CUMATE,  Mayor climate zones
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The major climatic zones shown in figure 114 represent
large areas of the Earth which have broadly similar climate
characteristics. The climate of each area strongly influ-
ences the natural vegetation and therefore the formation of
soils.

The world's climates may themselves by classified into
three main sectors:-

Polar climates Climates of areas located roughly

above latitude 60 North

Temperate Climates of areas located roughly
climates between latitude 60 and the
Tropics of Cancer and Capricorn
Tropical Climates of areas located within
climates the Tropics, centred around the

Equator.

Each climatic zone, for example, the Tundra area can be
referred to by its climatic name, in this case, Arctic, and by
its natural vegetation name, Tundra or Cold Desert (some-
times known as the biome).

The climate of an area may be influenced by a range of
factors which may interlink. The most important of these
factors are:

Latitude - increasing distance from the Equator and
therefore from the most direct rays of the sun affect the

average annual temperatures of an area. In general the
further from the Equator, the colder the area. The growing
season decreases with latitude.

Altitude - increasing height above sea-level has the same
general effect as increasing latitude.

Marine influence - because the sea cools the land
adjoining it in the hot season and warms it slightly during
the cool/cold season, the overall effect is to reduce the
annual range of temperature and increase annual precipi-
tation. Marine climates are therefore generally wetter and
more equable (having a small range of temperature).
Continentality - Away from the moderating influence of
the sea, the land overheats in the hot season and cools
quickly during the cool/cold season. The overall effect is
to increase the range of temperature and decrease the
annual precipitation. Continental climates are therefore
more extreme (having larger ranges and low precipita-
tion).

Ocean Currents - warm ocean currents, e.g. the North
Atlantic Drift, warm affected coastlines, even in high
latitudes such as Norway (ice-free coasts all year). Cold
ocean currents cool affected coastlines and can make
themdrier, e.g. the Canaries current off the Saharan coast
in Africa.

The areas examined in figure 115 illustrate a variety of
influences on their climate and therefore on their natural
vegetation and human use.



Tundra or Cold Deserts

Tundra areas are located in the extreme
north of Alaska, Canada and Siberia as
well as coastal Greenland and Iceland.
These areas experience an Arctic climate.
The short, summers may have continuous
periods of sunlight but monthly tempera-
tures do not easily reach freezing point.
Winters are very severe, long and dark
with temperatures regularly falling below
-35%C. The annual range of temperature is
approx. 32°C - smaller than areas inland
due to the moderating influence of the sea
which freezes for over 8 months.

DISTRIBUTION OF TUNDRA AREAS
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Precipitation is very low and well under the desert
limit. Most precipitation falls as winter snow with rain
during the brief summer.

Tundra areas are cold, almost barren treeless plains
with continuous permafrost. White-out conditions are
common during severe winters.

Summer temperatures are only high enough to thaw
a thin top layer of soil which is known as 'muskeg' -
a marshy plain or swamp.
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Mediterranean Areas

‘Med' or Warm Temperate Western Coast
areas are found along the west coasts of
continents between 30°and 40 %north and
south of the Equator. The "Med' climate is
often considered to be a mixture of hot
desert and - mild, marine climates. The
climate is famous for its hot, dry summers
and mild, wet winters. Summers are hot
with the sun high in the sky and little cloud
cover. Winters are mild due to the moder-
ating influence of the sea. "Med' areas with
cold offshore ocean currents often have
coastal fogs, for example in California.

DISTRIBUTION OF MEDITERRANEAN AREAS
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Precipitation is unevenly distributed with a summer
drought and winter maximum. The annual precipita-
tion often exceeds 750mm and is mainly rainfall.
The highest temperatures, and evaporation rates
occur during the time of minimum ppt and can cause
problems for plant survival & agriculture.
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Tropical or Hot Deserts

Tropical or Hot Deserts are usually found
on the west coast of continents, between
15%and 30%north or south of the Equator,
in the trade wind belt. Hot deserts are
defined as areas with less than 250mm of
annual precipitation which have no month
below 6°C.

Hot Deserts have extreme climates with
very high temperatures (often over 3500)
and a temperature range of over 25°C.
Daytime temperatures are high due to
overhead sun, lack of cloud coverand high
insolation from bare ground, rock or sand.
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Nights can be cold with temperatures often below
freezing. Precipitation is both extremely low (often
less than 90mm) and unpredictable. Many hot deserts
receive rainfall in one major downpour but rapid
surface run-off, low infiltration rates and high evapo-
ration minimise the effectiveness ofthe rain for plants.
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Equatorial Rainforest

Equatorial Rainforests are located in low-
land areas along the Equator. They are
found in humid areas, extending roughly 6
degrees north and south of the Equator.

Although rainforests account for only 8%
ofthe land area of the Earth, they host 50%
of all the growing wood and at least two-
fifths of the flora and fauna of the planet.
The climate of the Equatorial Rainforest is
uniform. Temperatures remain high and
constant all year round because the sunis
always high in the sky. The temperature
range is very low (2-3°C) and there is often

DISTRIBUTION OF EQUATORIAL RAINFOREST AREAS
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a slight increase in temperature during 'drier' spells.
Annual precipitation falls as convectional rain and is
both high and evenly distributed throughout the year.
The high temperatures in combination with heavy
precipitation give the rainforests a very humid climate
where evapotranspiration is rapid. Daily, there are
about 12 hours of daylight and 12 hours of darkness,
a minimum temp of 22 °C and a maximum of 32°C.
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Give the meaning of each of the following terms:-

biome, equable, extreme, desert, humid, tundra.

ii. the large range of temperature in Thule

iii. the low precipitation experienced in Jaza
Compare the desert climates experienced in Jaza

Assignment
1 Make brief notes on each of the following influences 3
on climatic zones:-
latitude, altitude, continentality, the seasandoceans. 4 Using fig.115, explain
2 Using fig.114, copy and then complete a larger i.
version of the table below:-
Sector Continental Marine
Climates Climates -
Polar and Thule.
Temperate
Tropical
ropica in ? Explain your answer.

the distribution of Rainforests and Hot Deserts

6 Which climatic zone (fig.115) would be easiest to live



CUMATE, Tundra - cold deserts

The Tundra or Cold Desert landscape is a variety of very
cold, high mountains, intensely glaciated areas and low
coastal plains (Fig.116). The word 'tundra' means barren
treeless plain'andis a landscape with a very low rate of plant
growth. Tundra areas have long, severe winters, short
growing seasons and limited precipitation. The ground lies
permanently frozen apart from the top 50-80cm which thaws
in summer, forming 'muskeg' or marshy areas (Fig.117).

All tundra vegetation has adapted to the harsh conditions
and lack of moisture. The tundra has fewer species of plant
than any other climatic area and all are low growing to gain
protection from strong wind. The main species include
lichen mosses, grasses, some shrubs and flowers such as
saxifrage and poppies. Most plants have small leaves to
reduce transpiration and short roots to avoid permafrost.
Mosses and cotton grasses survive in marshy areas. On
south facing slopes and in areas of better drainage, flowers
survive. On north facing slopes and in peaty , poorly drained
areas, heathers grow.

Adjacent to seasonal rivers, dwarf trees such as stunted
birch may grow but only to about 25cm high. In turn the
tundra soils suffer from a lack of organic materials and
consequently are poor, shallow and lacking in plant nutri-
ents. Plants survive the harsh winter under deep snow but
suffer from a lack of photosynthesis due to lack of sunlight.

The fragile tundra vegetation and soil can be disrupted by
human activity such as tourism ormineral extraction (Fig.118).
Caterpillar vehicle tracks may scar the tundra surface for
over 35 years in some areas. The difficulties of the harsh
climate and isolation of tundra areas such as Siberia and
Northern Canada have so far limited the extent and amount
of major human activity in tundra areas. However many
experts believe that the tundra areas still hold untapped,
natural resources such as oil, gas and metals and as such,
offer major opportunities for their development as the tech-
nology to combat the harsh conditions and remoteness is
improved. The oilfields of North Slope Alaska offer one such
example.

Fig.116

Summer Tundra

Very short, cool summers, sunlight for up to 3 months,
landscape thaws, muskeg and
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Winter Tundra
Very long, severe winters, darkness for up to 3 months;
landscape completely frozen and snow-covered.
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OIL DEVELOPMENTS ON NORTH SLOPE ALASKA

Oil was discovered on Alaska's North Slope in 1968 - a wilderness
previously undeveloped due to its remoteness and the severity of its
climate and landscape. The rapidly expanding petro-economy (oil
dependent) of the USA made the development of Alaska's oilfields an
important priority. Oil companies such as Shell, Esso and Texaco in
partnership with the US Government invested billions of dollars in
overcoming the physical, human and environmental problems in devel-
oping the oilfields. A 1300km pipeline was constructed despite great
difficulties across Alaska to the ice-free port of Valdez. Oil was, and still
is, exported from there to Seattle via supertanker. Overthe last 50years,
oil developers have had face many challenges including those posed by
the landscape, harsh climate, traditional Inuit peoples and conservation-
ists concerned about the environmental effect of oil development.

THE ROUTE OF THE TRANS-ALASKAN PIPELINE SYSTEM (TAPS)
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KEY TO PIPELINE DIAGRAM

1 Oil pumped 1300km through
pipeline at 80°C.
2 Pipeline built on stilts to stop the

heat of the oil melting the perma

frost and causing leakages.

3 3m high caribou underpass.

4 Pipeline follows tunnel drilled
through solid rock

5 Anti-leak valves fitted every 100m

Physical Problems

The long, severe winter lasts over 8 months and
there can be up to 22 hours of total darkness
each winter day.

Temperatures drop to below -50°C causing
frostbite, snapping steel tools like twigs and
necessitating the 24 hours per day running of
diesel engines in order to stop them seizing up.
Permafrost makes all construction difficult &
expensive. The top layer melts in summer mak-
ing quagmires and buildings collapse upon it.
Other pipeline difficulties arise from earthquakes,
350 rivers, the 1460m rise over the Brooks
Range, tanker accidents in and around the nar-
rows of Prince William Sound (Valdez).

7

8

9

2 million barrels of oil & natural
gas are pumped through the pipe
line per day. Oil takes 5 days to
travel the length of the pipeline.
Pipeline laid under the Yukon
River in special concrete casing
Pipeline is flexible in order to
counteract earthquakes

Pipeline crosses 350 rivers.

PROBLEMS ASSOCIATED WITH OIL DEVELOPMENTS IN ALASKA

Human Problems

The traditional way of life of the Inuits has been
changed. Modern Inuits welcome the modern
developments brought by oil to the tundra. Inuits
live in centrally heated wooden houses; buy
food at local shops, own personal possessions
such as TV, vehicles, rifles, CD players,etc;
children go to school and adults have the oppor-
tunity of oil related work. Other traditionalists
are less happy. They say that the community
spirithas gone forever; traditional skills (hunting
& fishing) are being lost; many young people
leave the tundra for Los Angeles & New York;
the language is being lost. Alcoholism, AIDS,
divorce and violence are more common today.

Oilfield settlement in mid-summer near midnight

Permafrost

B 2

Environmental Problems

Large vehicles destroy tundra soils & vegetation
(which takes up to 35 years to regenerate).
The migration routes of caribou are interrupted
by pipeline developments. The habitats of vari-
ous wildlife are disturbed including arctic foxes,
wolves, brown bears, moose and dall sheep.
Unsighlty scars on an area classified as
‘wildscape' are common on the North Slope.
Oil spillages affect wildlife and vegetation around
the oilfields. Major tanker accidents, e.g. the
Exxon Valdez accident in Prince William Sound
near Valdez, threaten coastlines & wildlife.
Land once the domain of traditional Inuit peo-
ples and wildlife is now industrialised.

Assignment

1a What does 'tundra' mean ?
1b Describe the tundra landscape.

6a
2 Give a full definition of each of the following terms:-
muskeg, permafrost, pingo, active layer. 6b
6c
3 Make a simple fieldsketch of the photograph in
Fig.116 and label its main features. 6d
last 50 years".
4 Describe the main ways in which plants adapt to the

tundra climate.

5 Describe the relationship between vegetation and
tundra landscape.

Make your own copy of the Route diagram of the
Trans Alaskan Pipeline and key (Fig.118)

Explain why the pipeline is built on stilts.

Describe the problems the tundra area creates for the
export of oil from North Slope Alaska.

"Oil has brought great benefits to Alaska in the

How far would each of the following people agree with

this statement ? Fully explain your answers.
Oil worker, Old Inuit, Young Inuit, Environmentalist.



CUMATE: Medriterranean coasts

The landscape of many Mediterranean areas consists of a
variety of high mountains, wide river valleys and narrow, sandy
coastal plains (Fig.119). These areas have undergone long
periods of change, both to their natural landscape and in their
traditional land uses.

Mediterranean areas have long, hot, dry summers and short,
mild, moist winters. Many areas experience severe summer
droughts necessitating large-scale irrigation schemes where
agriculture services tourist and urban areas.

The Mediterranean vegetation consists of a mixture of open
broad-leaved evergreen forest, evergreen coniferous wood-
land and scub. At one time these areas were extensively
forested. In some areas these persist and are dominated by
evergreen oaks such as Cork Oak, and conifers such as
Corsican Pine. Many areas, however, have been deforested
and a secondary-scrub (maquis or garigue) has developed.
Plants adapt to the Mediterranean climate by growing small,
waxy, shiny leaves to reduce transpiration; having long tap
roots which reach groundwater; storing water in thick bark
(such as the Cork Oak) and through completing their life-cycles
before the onset of the summer drought. Lack of vegetation
cover, especially on steep slopes, leads to erosion of soil and
mudslides in winter.

Brown Mediterranean soils are reasonably fertile when there
is sufficient moisture for plant growth. Traditional agricultural
crops from Mediterranean areas include olives, citrus fruits
(such as oranges, grapefruits & lemons ) and vines (grapes). In
many tourist areas, farms tend to be small and intensively-
cultivated and operated on a market gardening basis, supply-
ing, through summer irrigation, fruit, vegetables and flowers to
tourist resorts.

The area presents many problems for human activity. The long
summer drought can limit agriculture. There are often water
shortages especially in rapidly expanding tourist areas. The
summer heat and drought can produce very serious forest and
scrubland fires - especially common in the south of France and
California. The large areas of mountainous land have thin,
unproductive soils. The Mediterranean Sea has little tide or
current and as such can suffer from algal raft pollution as well
as sewage and oil pollution from tourism and tanker traffic.
But the same area also presents the ideal climate for tourism.
Europe's most important summer tourist areas are located
around the Spanish Costas and Balearic Islands (such as
Majorca) - bringing both advantages and disadvantages to
these areas (Fig.121-122).

Fig.119

Summer

Long, hot summers with very little precipitation

and many daily hours of sunshine. Cloudless summer
skies and severe droughts are common.

A Mediterranean Landscape

Winter

Short, mild winters, temperatures average around 8°C in
December. A winter maximum of rainfall - over 500mm
received from onshore winds from sea areas.
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