Virtual Temperature

In atmospheric thermodynamics, the virtual temperature (Tv) of a moist air parcel is the temperature at which
a theoretical dry air parcel would have as total pressure and density equal to the moist parcel of air.
L—l—l—
P ﬁ@m Consider a moist air parcel containing masses m, and m,, of dry air and water vapor in a given volume V. The density is given by

my +mv

p=—= =Pitp

where pg and p, are the densities the dry air and water vapor would respectively have when occupying the volume of the air parcel.
Rearranging the standard ideal gas equation with these variables gives

e=p,R,Tandp; = pgR;T.

Solving for the densities in each equation and combining with the law of partial pressures yields

p—e €
p= + =
R;T R,T
. . Rd M‘u . . .
Then, solving for p and using € = R, M, is approximately 0.622 in Earth's atmosphere:
p = deT’Ua
where the virtual temperature 7, is
B T
v = .
1-£(1—e¢)

We now have a non-linear scalar for temperature dependent purely on the unitless value e/p, allowing for varying amounts of water
vapor in an air parcel. This virtual temperature T;, in units of kelvin can be used seamlessly in any thermodynamic equation
necessitating it.
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MLCAPE (the lowest 100 mb)
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MUCAPE 14 UTC 20 August 2013
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(1) LI (Lifting Index)

Stability Index Summary Tables: LI

(extracted from AWS/TR-79/006, pp 5-41 to 5-42)

LIFTED INDEX (LI) THUNDERSTORM
INDICATIONS

>0 Stable air; thunderstorms unlikely

0TO-2 Weakly unstable, Thunderstorms

possible — good trigger
mechanism needed

-3 TO -5 Unstable — thunderstorms
probable
<-5 Very unstable — strong

thunderstorm potential with
possibility of severe storms.




(1) LI (Lifting Index)
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(2) Total — Totals Index (TT)

TT =Tgs0 + Tagso — 21500 B °C HAREEE

= Tgs0 — Ts00 + Tagso — Ts00
1N J N )

Y
Vertical totals Cross totals
(VT) (CT)

SRR BETRE
JREESPS IKRHIER

Note: EEFE850hPald NI ANRIFH, e xRBI/KRAV{ER



(2) Total — Totals Index (TT)

Stability Index Summary Tables: TT (East of Rockies)
(extracted from AWS/TR-79/006, pp 5-41 to 5-42)

CROSS | VERTICAL | TOTAL |EXPECT
TOTALS | TOTALS TOTALS

18-19* 26 or more* |44 Isolated or few thunderstorms
20-21 26 or more 46 Scattered thunderstorms
22-23 26 or more 48 Scattered thunderstorms, isolated

severe thunderstorms

24-25 26 or more 50 Scattered thunderstorms, few severe
thunderstorms, isolated tornadoes

26-29 26 or more 52 Scattered to numerous thunderstorms,
few to scattered severe thunderstorms,
few tornadoes

30 26 or more 56 Numerous thunderstorms, scattered
severe thunderstorms, scattered
tornadoes.

*Except along Gulf Coast and over Gulf Stream where CT=16-19, VT>=23, TT=39
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(3) K¥a¥

Stablility Index Summary Tables: K-index (ast o

Rockies)
(extracted from AWS/TR-79/006, pp 5-41 to 5-42)

K-index (East of Rockies) | Airmass thunderstorm
probability

<20 None

20 to 25 Isolated Thunderstorms

26 to 30 Widely scattered thunderstorms

31 to 35 Scattered thunderstorms

>35 Numerous thunderstorms




2.6 CIN (Convective Inhibition)

(1) Capping Inversion
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(2) CIN (Convective Inhibition)
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(2) CIN (Convective Inhibition)
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(2) CIN (Convective Inhibition)
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(2) CIN (Convective Inhibition)
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(2) CIN (Convective Inhibition)
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Figure 7.2 In the absence of favored topographic features that act as elevated buoyancy sources, DMC tends to be
initiated along air mass boundaries, which are usually accompanied by 2 wind shift and convergence. This allows forecasters
to enjoy at least modest predictability with regard to anticipating the location of coavection imitiation, for such boundanies
are fairly easily observable in routinely available synoptic surface observations and radar and satellite data. The sequence
of visible satellite images shows the development of a line of severe thunderstorms along 2 cold front on 27 May 1997. The
town of Jamell, TX, was devastated by 2 tornado during this event.



(2) CIN (Convective Inhibition)

3) KHTEHIRCINGY Capping Inversion iy 75 %
P RERA (T, B, . LAESE)




(2) CIN (Convective Inhibition)
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