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FIGURE 9.10

Each map shows isobars on a constant height chart. The isobars
represent variations in horizontal pressure at that altitude. An
average isobar at sea level would be about 1000 mb; at 3000 m,
about 700 mb; and at 5600 m, about 500 mb.

The sea level pressure chart described so far is called
a constant height chart because it represents the atmo-
spheric pressure at a constant level—in this case, sea level.
The same type of chart could be drawn to show the hori-
zontal variations in pressure at any level in the atmo-
sphere; for example, at 3000 meters (see Fig. 9.10).

Another type of chart is commonly used in studying
the weather, namely, the constant pressure (isobaric)
chart. Instead of showing pressure variations at a constant
altitude, these charts are constructed to show height vari-
ations along an equal pressure (isobaric) surface. Constant
pressure charts are convenient to use because the height
variables they show are easier to deal with in meteorolog-
ical equations than the variables of pressure. Since iso-
baric charts are in common use, let’s examine them in
detail.

Imagine the gray shaded area inside the air column
in Fig. 9.11 represents tightly packed air molecules from
the surface up to the tropopause. Assume that the air den-
sity is constant throughout the entire air layer and that all
of the air molecules are squeezed into this layer. If we
climb halfway up the air column and stop, then draw a
sheetlike surface representing this level, we will have made
a constant height surface. This altitude (5600 m) is where
we would, under standard conditions, measure a pressure
of 500 mb. Observe that everywhere along this surface
there are an equal number of molecules above it. This
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FIGURE 9.11

When there are no horizontal variations in pressure, constant
pressure surfaces are parallel to constant height surfaces. In the
diagram, a measured pressure of 500 mb is 5600 m above sea level
everywhere,

means that the level of constant height also represents a
level of constant pressure. At every point on this isobaric
surface, the height is 5600 m above sea level and the pres-
sure is 500 mb. Within the air column, we could cut any
number of horizontal slices, each one at a different alti-
tude, and each slice would represent both an isobaric and
constant height surface. A map of any one of these sur-
faces would be blank, since there are no horizontal varia-
tions in either pressure or altitude.

If the air temperature should change in any portion
of the column, the air density and pressure would change
along with it (see Fig. 9.12). Note that we have colder air
to the north and warmer air to the south. To simplify this
situation, we will assume that the surface pressure re-
mains constant. Hence, the total number of molecules in
the column above each region must remain constant.
Consequently, the cold, more dense air column is shorter,
while the warm, less dense air column is higher.

Now, in Fig. 9.12 look at the surface of constant 500-
mb pressure that extends from south to north. Observe
that in the warm air, at the extreme southern end of the
diagram, a pressure surface of 500 mb is found at an alti-
tude considerably above the average height of this pres-
sure level. In colder air, at the north end of Fig. 9.12, the
air column has shrunk and the height of the 500-mb pres-
sure surface is lower than the average height of the 500-
mb level. From these observations we can conclude that



when the air aloft is warm, constant pressure surfaces are
typically found at higher elevations than normal, and
when the air aloft is cold, constant pressure surfaces are
typically found at lower elevations than normal.

Look again at Fig. 9.12 and observe that in the warm
air at an altitude of 5600 m, the atmospheric pressure is
considerably above 500 mb, whereas in the cold air, at
the same altitude (5600 m), the atmospheric pressure is
considerably below 500 mb. Therefore, high heights on
a constant pressure chart correspond to higher-than-
normal pressures at any given altitude and low heights on a
constant pressure chart correspond to lower-than-normal
pressures.

The variations in height of the constant pressure sur-
face in Fig. 9.12 are shown in Fig. 9.13. Note that where
the constant altitude lines intersect the 500-mb pressure
surface, contour lines (lines connecting points of equal
elevation) are drawn on the 500-mb map. Each contour
line, of course, tells us the altitude above sea level at which
we can obtain a pressure reading of 500 millibars. In the

FIGURE 9.12

Because of the changes in air density, a sur-
face of constant pressure (shaded gray area)
rises in warm, less dense air and lowers in
cold, more dense air. Where the horizontal
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warmer air to the south, the elevations are high, while in
the cold air to the north, the elevations are low. The con-
tour lines are crowded together in the middle of the chart,
where the pressure surface dips rapidly due to the chang-
ing air temperatures. Where there is little horizontal
temperature change, there are also few contour lines. Al-
though contour lines are height lines, keep in mind that
they illustrate pressure in the manner of isobars, as con-
tour lines of low height represent a region of lower pres-
sure and contour lines of high height represent a region of
higher pressure.

Since cold air aloft is normally associated with low
heights or low pressures, and warm air aloft with high
heights or high pressures, on upper-air charts represent-
ing the Northern Hemisphere, contour lines and isobars
usually decrease in value from south to north because the
air is typically warmer to the south and colder to the
north. The lines, however, are not straight; they bend and
turn, indicating ridges (elongated highs) where the air is
warm and indicating depressions, or troughs (elongated
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FIGURE 9.14

The wavelike patterns of a constant pressure surface reflect the
changes in air temperature. An elongated region of warm air aloft
shows up on an isobaric map as higher heights and a ridge; the colder
air shows as lower heights and a trough.

lows), where the air is cold. In Fig. 9.14, we can see how
the wavy contours on the map relate to the changes in
altitude of the pressure surface.



FIGURE 3.4 (A) An analysis of the height of the 500 mb
surface. (B) An analysis of the pressure at an altitude of
5,700 m above sea level. Note the similarities between the
two maps.




TABLE 3.1 Commonly Available Constant
Pressure Maps

Approximate Approximate

Pressure Level  Altitude (feet) Altitude (km)
850 mb 5,000 ft 1.5 km
700 mb 10,000 ft 3.0km
500 mh 18,000 ft 55km
300 mb 30,000 ft 9.0 km
250 mb 35,000 ft 10.5 km

200 mb 40,000 ft 12.0 km




