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Q: which will be larger, the surface pressure for the cold air
column or the surface pressure for the warm air_column?
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Q: At which location (1 or 2) will the pressure be higher?

A: At location 2, since there is more air molecule over
location 2 than location 1.



Q: what will happen at 500 mb?

A: Air will move from the warm column to the colder
column at 500 mb due to the pressure gradient force.
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Air column 2

Air column 1

Surface pressure rises Surface pressure falls



Measuring Pressure at the surface - elevation differences

One very important source of error when generating a
surface pressure chart is that not all stations are at
sea level....




Measuring Pressure at the surface
reducing pressure_tosea level

We can reduce the pressure measurements to sea
level using the following rule:

in the lower part of the atmosphere, pressure
changes by about 10 mb for every 100 meters of
elevation change....

Using this rule, we reduce all pressure measurements
to sea level, producing a constant elevation sea level
pressure (SLP) chart ..., commonly referred to as a
surface weather map.
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Sea Level Pressure Chart Isobars



Station B
(24°C)
915 mb

Station A
(sea level)
1008 mb




Representing pressure above the surface
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tropopause height is proportional to the mean
tropospheric temperature.

higher near the equator - warm troposphere
lower at the poles - cold troposphere



Isobaric Charts

the tropospheric def
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Hence, on an isobaric chart (e.g., 500 mb) we plot

500-mb surface
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Isobaric Charts - example of 500 mb chart

Notice that the higher heights-are towards the south where it is
warmer
lower heights are found further north where it is colder.....




Isobaric Charts
Isobaric Charts - heights of the commonly Used surfaces

The table to the left gives "approximate” altitudes of the
common isobaric charts used in meteorology.

Isobaric Charts

Isobaric Surface (mb) Approximate  Approximate
Charts Elevation (m) Elevation (ft)



Isobaric Charts - Ridges and Troughs

Notice that the height lines are NOT oriented E-W
In fact, one can see a wave-type pattern in the height lines with:

Is there Is there
warm warm

or cold air or cold air
aloft aloft
associated associated
with a with a
ridge? trough?
warm air cold air




Ridges and Trough aloft - Highs and Lows at the Surface
500 mb Chart Surface Pressure
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Notice that ridges aloft are associated with Highs at the surface
(anticyclon)
Troughs aloft are associated with Lows at the surface (cyclones).

This association of ridges/troughs with Highs/Lows occurs most of the
time, BUT NOT ALWAYS



The Coriolis Force




Apparent Coriolis Force

The coriolis force arises due to the fact that the earth
IS rotating

Properties of the coriolis force:

acts on objects not rigidly attached to the earth

always acts to deflect an object to the right (left) of its
direction of motion in the northern (southern) hemisphere
magnitude is zero at the equator, maximum at the poles
magnitude depends on the rotation rate of the earth - the
magnitude would increase if the earths rotation rate
increased

if the earth were not rotating, the coriolis force would be
zero






So the coriolis effect causes wind flowing from high
pressure to low pressure to curve as the wind moves

In the Northern Hemisphere, the coriolis effect causes things to
curve to the Right
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In the Southern Hemisphere, the coriolis effect causes things to
curve to the Left
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The amount of deflection depends upon:

1. the rotation of the earth
2. the latitude
3. the object’s speed™

In addition, the Coriolis force acts at right angles
to the wind, only influencing wind direction and

never wind speed



