Climate Controls

Factors that influence climate
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Climate Controls. There are a number of controls or factors that influence climate. Most are natural factors such as the influence of bodies of water, but with increases in urbanization cities are impacting the climate of their regions. 


Climate Controls

e Latitude
® Ocean Currents

e Alti
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Natural methods of control include the influences of: latitude, ocean currents, altitude, bodies of water, and air masses. Microclimates are those that are influenced by factors on a local basis, while urban areas tend to disrupt normal regional patterns of temperature, wind, and precipitation. 


Latitude

The area of the equator is
warmer because the sun’s
rays are more concentrated
as they strike the surface at
a more direct angle.

At the poles, more of the
sun’s rays are absorbed as
they travel through more
atmosphere before
reaching the surface.
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A primary control of climate is a place’s global position. Latitude influences the amount of solar radiation that reaches the earth’s surface in two ways. At the equator, the sun’s rays reach the earth nearly perpendicular to the surface most of the year and are therefore more concentrated, resulting in a greater amount of heat energy being received.  Seasonal differences in temperature are caused by the angle of the earth’s axis, that results in areas north and south of the equator receiving additional direct rays of the sun in their respective summers. The climate of an area is also influenced by the amount of atmosphere that the sun’s rays travel through to get to the surface. The atmosphere acts as an insulating blanket and absorbs the sun’s energy. Since the rays from the sun are parallel, they will travel through less atmosphere at the equator where the ray’s are perpendicular than in the polar regions where the angle is greater.


Ocean Currents

The air above the

== current is influenced
— by the sea-surface
temperature.

Evaporation of the
water increases in
areas of warmer
currents.
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Ocean currents generally move in a north, south direction bringing heated water from the equatorial areas and cold water from the polar regions. The air above the water is moderated by the sea-surface temperature. This water temperature will influence the amount of  moisture in the air due to evaporation.


Altitude

The air temperature

decreases 6°C for each
1000m resulting in
various vegetation
regions on the mountain
side.

Mountains act as barriers
that alter wind, sunlight,
and precipitation

patterns.
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The temperature of the air decreases with elevation or altitude. For every 1000 metres, the temperature will decrease by approximately six degrees Celsius. This rate will vary depending on many conditions, one being the moisture content of the air mass. Evidence of this climate control can be seen on mountain sides where the types of vegetation change from deciduous forests at the base to coniferous, grasslands then to barren rock plants such as moss and lichens nearer the summit. Mountains also act as barriers to wind and sunlight, altering the patterns of the precipitation and heat. The rain-shadow, an area on the leeward side of the mountain that receives less precipitation, is an example of this barrier effect.


Bodies of Water

Water and land heat and
cool at different rates
resulting in a moderating
influence on the
temperature, cool in
summer and warm in
winter.

Changes in the direction
of daily breezes are also
caused by this
temperature difference.
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Bodies of water heat and cool at a different rate than adjacent land masses. This difference causes a moderation of the temperature; the land area being cooler in the summer and warmer in the winter. On a smaller scale, daily offshore/onshore breezes are also caused by this temperature difference.


Air Masses

Air masses are heated
by the earth’s surface.

Global position
determines the
amount of heating.

Air masses move and
results in the
development of
weather systems.
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The air above the ground is heated by terrestrial radiation. The amount of heat will vary depending on global location. The equator receives more incoming solar radiation that heats the surface in those areas. The air does not stay stationary but moves both vertically and horizontally and, as a result, areas of low and high pressure are created as are contacts (fronts) between warm and cold air masses. This interaction of the air masses causes patterns of wind as well as weather systems.
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Micro Climates

Local conditions will
alter the temperature
and precipitation of
an area.

These conditions
include elevation,
amount of sunlight,
shelter from wind,
and bodies of water.
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Local conditions will alter the regional patterns of climate. The elevation, the amount of sunlight and wind, and the nearness to bodies of water will cause a change to the regional climate. Canyon floors in northern Ontario, for example, will take on a tundra like environment.


“ Urban Climates

e Urban areas tend to be
warmer as a result of
human activities such as
burning fossil fuels.

* An urban “heat island” is
created.

* Wind 1
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Creating urban landscapes, by changing the surface materials and textures, alters regional climate patterns.  Air temperatures become greater in the cities with many human activities that involve the burning of fossil fuels. Local winds are funneled down urban canyons, while higher surface temperatures cause a “heat island” effect.
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