Units of Pressure (English)
« Remember: pressure in the atmosphere is
due fto the air above you, weighing down

« Not surprisingly, the English measure of
pressure is a unit of weight (per unit area)

psi: Pounds per Square Inch

« On average, a one inch by one inch column
of air, extending from the ground fto the tfop
of the atmosphere, weighs 14./ pounds

e S50....the standard atmospheric pressure in the English system
is 14./ psi



Units of Pressure (metric)

e The unif of pressure in the metric system is also a measure of
weight (per unit area): the Pascal (Pa)

| Pa=1.45x 10" psi
(Remember: 1.45 x 10“ = 0.000145H)

» Since the Pa is so small, we usually measure pressure in
units of 100 Pa, or hectopascal (hPa)

I hPa = 100 Pa

* In mefric units, the standard atmospheric pressure is about
1013 hPa



Units of Pressure (bar and mb)

« A unit closely related to the Pascal is the bar

1 bar = 100,000 Pa = 1000 hPa

* But since the bar is so big, we usually measure pressure in
units of 1/1000 bar, or millibar (mb)

1 mb =0.001 bar =1 hPa

* As scienfists, we usually measure pressure in hPa, but on
weather maps the more common unit is mb

Luckily, mb and hPa are the same fthing!

 For this class, we'll fry to stick fto mb



Units of Pressure (inches of HQ)

* Finally, old school weather folks measure
pressure in terms of the weight of a
column of mercury (per unift area)--i.e., in
ferms of inches of mercury, or in. Hg

I in. Hg = 33.80 mb
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« As if furns ouf, the weight of a column of e
air (from ground to fop of afmosphere) is
fhe same as the weight of a column of
mercury 29.92 inches high pfes-ﬁtﬁg
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* SO fthe standard atmospheric pressure in - &
inches of mercury is 29.92 in. Hg
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1013 mb = 29.92 in. Hg
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Scales of Temperature

e The most common ways fo measure temperafure are based
on the freezing and boiling points of water

The Fahrenheit scale
boiling point: 212 °F

} Range of 180 °F
freezing point: 32 °F

The Celsius scale

boiling point: 100 °C

. . } Range of 100 °C
freezing point: O °C

e [O converft between the two, remember that

a range of 100 °C = a range of 180 °F



Celsius and Farhenheit Conversion

» Since a range of 180 °F equals 100 °C, and 180/100 =
Q/0, we must have 9 °F for every 0 °C

e The conversion from Celsius fo Farhenheit must then be

Q
F=32+—_ °C
AN
freezing point amount above freezing

conversion factor

» The ofher way around must be

C = > FF - 32)

PN

conversion factor — amount above freezing



Equivalence between
°F and °C

0
F =32+ ¢

C
o
freezing point %bove freezing

conversion factor
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°C
— 100
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°F
- 212
— 194
— 176
— 158
— 140
- 20
— 104

Boiling point of pure water
at sea level

58°C (136°F) Highest
temperature recorded in
the world. El Azizia, Libya,
September, 1922

A hot day
Average body temperature
37°C (98.6°F)

Freezing (melting) point
of water (ice) at sea level

A bitter cold day

-89°C (-129°F) Lowest
temperature recorded in

the world. Vostok, Antarctica,
July, 1983



Temperature Scales: The Kelvin Scale

« One final temperafure scale is the Kelvin scale (denoted K),
which sefs the zero point af absolute zero, the femperature
at which all molecular motion stops:

absolute zero = - 2/3 °C = 0 K

« Apart from the zero point, the Celsius and Kelvin scales
are the same: one degree of Celsius equals one degree
of Kelvin

 The freezing poinft of water must then be 2/3 K

e TOo converf from Celsius fo Kelvin, we just add 27/3

K=2/3+°C
— S

freezing point amount above freezing



