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Why does temperature vary?

T 12.25.2000 EINE 4050 (5070 [80 |8
e Season -
e Latitude '
e Altitude
 Aspect

e Continentality

Cloud cover

 Winds and ocean currents

e Surface characteristics



Season & o
day length

Summer days are

warmer because the sun o°N
IS higher in the sky and

there are more hours of
daylight.

]

R'\'\.

Winter days are colder arfforctic Gircié N

. 5 |
because the sun is lower ‘ / Sark 24hs \\ |
I 205 /

In the sky and there are
. Dec 21 Mar 21 Jun 21 a2p 21 Deac 21
less hours of daylight.
| ]

0 100 200 300 400 500 &00 700 800 900 100C 17100 1200
Units are in Langleys per day (1 Langley=1 cal/cm2)

E——

Question: which parts of the world have some days in the winter when the sun is
never visible and there is no daylight?

Answer: places which are within the Arctic or Antarctic circle.



Ocean currents

Warm ocean currents
eg the Gulf stream,
transfer warm tropical Global Sea Surface Temperature
water into higher
latitudes. Winter
temperatures are
warmer eg in the UK

Cold ocean currents eg
the Labrador current
brings cold polar water
to Eastern Canada and
the US. Winter
temperatures are
colder.

NOAA-7, July 1984

Question: Why are winters warmer on the east coast of Southern Africa
compared to the cooler west coast?

Answer: the warm Arabian current affects the east coast but the cold
Benguela current affects the west coast.



wWind

Global wind systems transfer
heat and moisture from the
sub- tropics towards the
higher latitudes.

Latent heat iIs released when
water condenses as air
moves into higher latitudes
and condensation occurs.

Question: which wind system brings warm, moist
air from the sub-tropics to Europe?

Answer: the south-westerlies.



L atitude

The angle of the sun’s rays increases with distance from the equator.

Solar radiation is spread over a larger area and so net heating is less.
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Land is quick to heat
and qUICk to COOI 25 Year Avg annual Temperature

Water is slow to heat
and slow to cool.

Continental places, far
Inland, have greater
temperature extremes.

Coastal regions have
less extremes of
temperature.

Enm: MNOAS,

Question: would Vancouver on the coast of Canada have higher or
lower temperatures in the winter than a place inland?

Answer: Higher temperatures, because the sea retains heat for alonger
time whereas the land cools quickly in winter.



Altitude

The atmosphere is thinner at higher altitude.

Temperature is 1 degree C colder for every 100m of altitude.

Question: if it 20 deg C at sea-level, what temperature will it be on top
of a mountain with an altitude of 1,000 metres?

Answer: 10 deg C!



Slopes which face the sun will be warmer than those which face away.

South facing slopes are warmer in the northern hemisphere?

= Tl .k i
(L13H431d I3-dd A3 2L1aH4d]

Question: which slopes will be warmer in the southern hemisphere, north
facing or south facing?

Answer: north facing.



Cloud cover

Clouds reflect
outgoing long-
wave terrestnal
radiation back
to earth.

This keeps
temperatures
more stable
and less
extreme.
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Question: would you expect daily variations in temperature in a hot desert
region eg the Sahara or in a moist temperate region eg the UK

Answer: moist temperate region eg the UK



Surface characteristics

Surfaces vary.....

Bare land heats and
cools quickly.

Vegetation gives
shade and keeps
temperatures
moderate.

Water heats slowly
and retains heat.

Question: would daily temperature contrasts be greater in forested areas or bare
rocky areas?

Answer: bare rocky areas.



