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Skew-T log-p diagram

* Thermodynamic
diagram used for
weather analysis and
forecasting

e |sotherms are “skewed”

e Large angle between
isotherms and dry
adiabats
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Example
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Absolutely Unstable (Superadiabatic)



/ / ‘ ’ el . 4 1\ 7 ’

g |
\:ﬂ’ r Iz g 2 - ! 6
55 , Moist > 7 5 :
L X/ . fi
Dry (<< adiabat/S % ; 2 . 9
oo7-AAdiabatf - > N 00; 7
’ / !
/ I,
650 N 5
/! 7y
% D
Isobar
!
/ o
50 ;
ﬂfn
0 0o
&
5 5
X N
00 00
5 '_\ — 50 r&'/
LA { EV’XYAYX"{/ \IK‘:("{ i{ Kyl " X‘ll '.i}(yl " ]
o0 X 600 LI
" " . ﬁ’b " o a " " e ;
Og 2o s 2 2Rs 9 < s 6 > & 9 7o 2 g e g <0

Dry Adiabatic (Well mixed, dry neutral)



Conditionally Unstable
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Absolutely Stable
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“Well mixed”

Inversions are stable
layers but stable layers
are not necessarily

inversions
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T increases with height




Lifting Condensation Level

* Height at which a parcel of

air becomes saturated if Skew-T Procedure to Determine
Lifting Condensation Level (LCL)

- -~

lifted dry adiabatically

* Found by finding where
mixing ratio and dry adiabat
for surface parcel intersect

 Sometimes average values
for a layer are used instead

(“mixed-layer” LCL)

Image Source: UCAR/COMET



Convective Condensation Level

* Height to which a parcel of
air, if heated Sufficient/y Skew-T Procedure to Determine the
from bE/OW, must rise Convective Condensation Level (CCL)
adiabatically to reach
saturation

* Found by following mixing
ratio line to environmental
temperature

e CCL=#LCL
— LCL — Cloud base if lifted
— CCL - Cloud base if heated

Image Source: UCAR/COMET



Convective Temperature (T )

 Temperature that
must be reached to
form convective
clouds from heating

* Found by following
dry adiabat to
surface from CCL

Image Source: UCAR/COMET

Skew-T Procedure to Determine the
Convective Condensation Level (CCL)

Repeat Animation

©The COMET Program



CIN, CAPE, and Equilibrium Level

e Convective
Equilibrium Available
Level Potential
Energy
o LFC
Level of Free
Convection
CIN
Convective
INhibition
LCL: Lifting
|Condensation
Level
fpodd i ; ~Dry Adiabat
Mixing Ratio




Flavors of CAPE

SBCAPE (Surface-Based CAPE) — Calculated
using surface parcel

MLCAPE (Mixed-Layer CAPE) — Calculated
using mean conditions of surface layer (often
lowest 100 mb, but can vary)

MUCAPE (Most-Unstable CAPE) — Highest
value of all levels in sounding

DCAPE (Downdraft CAPE) — Downdraft
equivalent of CAPE



Real-Time Examples



ClassQuestion Review
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Based on the parcel path in maroon,
the area in orange is the

Surface based CAPE (SBCAPE)
Mixed layer CAPE (MLCAPE)
Most unstable CAPE (MUCAPE)
Downdraft CAPE (DCAPE)
Convective Inhibition (CIN)



