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CAPE has little skill at differentiating
nontornadic from significantly tornadic
supercells across a wide range of cases

•Despite widespread use in convection forecasting, the main
benefit of CAPE appears to be delineating where deep
convection is possible and where it is unlikely.

•A significant fraction of severe weather events occur in low
buoyancy environments, with less than 500 J/kg of CAPE.

•The formulation of CAPE makes many assumptions using parcel
theory and does not accurately reflect maximum updraft speeds
within simulations of supercells.

SPC Storm Mode Database

•Supercells were identified from radar characteristics for the
years of 2005-2021 for tornadic supercells and 2005-2017 for
nontornadic supercells (Smith et al. 2012), resulting in 23,703
supercells with 2,066 significant tornadoes (EF2+), 10,798weak
tornadoes (EF0-1), and 10,839 nontornadic storms.

•A proximity sounding for each stormwas extracted via the SPC’s
Mesoscale Analysis archive (Bothwell et al. 2002), underpinned
by the operational RUC/RAP models.

Entraining-CAPE provides aslight increase in forecast skill,particularly in high shear, lowCAPE severe weatherenvironments

Distributions in MLCAPE vs ECAPE are similarbut differences arise when combining ECAPEwith other parameters in the STP

ECAPE Formulation

•To better predict the maximum updraft speeds within supercells,
Peters et al. (2020,2023) introduced formulas to account for
entrainment within storm updrafts, based on the free troposphere
relative humidity and updraft width.

• Storms in environments with higher relative humidity and
stronger shear realize more available buoyancy due to less
entrainment. This may help explain why storms in low buoyancy
environments, but with strong shear, are still capable of
producing severe weather.

Future Work

•CAPE and the Significant Tornado Parameter are typically
accessed using proximity soundings, however there may be
additional benefits to ECAPE by evaluate the spatial
characteristics as well (Tochimoto et al. 2019).

•The forecast skill of ECAPE in low buoyancy environments may
be representative of distinct storm dynamics favorable for
tornadoes, which could be explored in modeling experiments.


