Lecture Ch. 6

100%. For sin;plic;ty. we assume here that clouds form in the atmasphere when the
water vapor reaches its saturation value and #= 100%.
* Saturation of moist air
» Relationship between humidity and dewpoint
— Clausius-Clapeyron equation
¢ Dewpoint
— Temperature
— Depression
¢ Isobaric cooling
* Moist adiabatic ascent of air
* Equivalent temperature
* Aerological diagrams

Curry and Webster, Ch. 6

How does saturation occur?

* By increasing water vapor
— Evaporation of water at surface
— Evaporation of falling rain
* By cooling
— Isobaric
— Radiative cooling of rising air
* By mixing of two unsaturated air parcels

Curry and Webster, Ch. 6

Saturation of Moist Air

* Dew point temperature
The temperature at which saturation is reached in an isobaric cooling process is the
dew-point temperature, which is illustrated in Figure 6.1a. The dew-point tempera-
tre, denoted by T, can be defined by
e=e,(Tp) (6.14)
or equivalently by

w,=w, (o) 6.15)
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Saturation of Moist Air

* Clausius-Clapevron equation at dew point
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Clausius Clapeyron

¢ Recall by integration between two temperatures
we had
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Equivalent Potential Temperature

: : : ¢ Virtual Temperature: The temperature air would have at the given
L]
Accounts fOI' hquld water heatlng pressure and density if there were no water vapor in it

* Potential Temperature: The temperature a parcel would have if it
were brought adiabatically and reversibly to p, (usually 1 atm)

* Virtual Potential Temperature: The temperature a parcel would have
v Ws 6.48 if there were no water vapor in it (only condensed water) and if it were
c ( o ) brought adiabatically and reversibly to p, (usually 1 atm)

pd * Equivalent Temperature: The temperature that an air parcel would
have if all of the water vapor were to condense in an adiabatic isobaric
process

0,=0exp

* Equivalent Potential Temperature: The temperature a parcel would
have if all of the water were condensed in an adiabatic isobaric process
and if it were brought adiabatically and reversibly to p, (usually 1 atm)
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Figure 6.8 Adiabatic ascent of a parcel from p,. The parcel initially ascends dry adiabatically
along the constant potential temperature Line that passes through (7;,, 1000 hPa). As the
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parcel ascends, th

I mixing ratio

same. At the point at which the actual mixing ratio of the parcel is equal to the saturation
mixing ratio, the parcel becomes saturated. Further lifting of the parcel occurs along the

that passes

he point, (T, p,).
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Figure 6.5 Adiabatic liquid water mixing ratio as a functi f heij
and cloud base temperatur, (After Goody. 19989 -1 ©' "OEN above the cloud base

Cumulus Cloud Base
Altitude Calculator

Cloud Base Altitude = ((((temperature - dew point) / 4.5) *
1000) + measure station altitude)

Assumes:

-The rate at which air cools as it rises is averaged at 5.5°F per
1000 feet

-The dew point also decreases at about 1.0°F over the same
distance.

http://www.csgnetwork.com/estcloudbasecalc.html
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areas contained by the curves
have equal energies for equal
areas, leading to better
comparisons of CAPE and
hence convective systems
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Figure 6.6 Construction of the pseudo-adiabatic chart.

the surface. Thus the ordinate may be proportional to —In p (the Emagmm_) or to
p7r (the Stuve diagram). The E has the ad ge over the Stuve diagram

in that area on the diagram is proportional to energy. Before the advent of computers,
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