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Formation of the well mixed PBL

A EML (Lanicci and Warner 1987, 1991, 1997)
Spreads east across the Plains

A Deep well mixed PBL forms during the afternoon
(Carlson et al. 1983, Lanicci et al. 1987, Chang
and Wetzel 1991)

I Where PBL moisture is shallow and surface wetness is
low

I Characterized by steep lowlevel lapse rates, strong
surface heating, and veering surface winds

A Downstream, well mixed PBL does not form and
capping inversion persists

A The Interface between these two PBL airmasses
IS most favored for severe convection



EMIL s swept east across the plains
by strengthening west/southwest

Elevated Hixed Layer (ENL) upper-level flow
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Maximum In Low-Level Diabatic
Heating

A Diabatic heating which decreases with height from the
surface results in:

I Rising motion and upper-level height rises...ageostrophic
response and continuity produce low-level convergence

I Increasing cyclonic vorticity in the BL enhances height
perturbation and rising motion

I Changing pressure gradient forces an isallobaric component to
the wind
A Mass flux into the pressure fall region
A Increases moisture advection into the pressure fall region
A Modifies the low-level and deep layer vertical wind shear

I Density is lower over the hot, well mixed PBL...induces an
ageostrophic response (ninland

I Ageostrophic response can increase the magnitude of the low-
level jet



Re-Inforcement or Development of
Low-Level Thermal Bounday

A A well mixed PBL adjacent to a region of greater
static stability enhances the thermal gradient
between the two regions

A Strong surface heating iIs maximized over the
well mixed PBL region

A Sensible heating is weaker over the more stable
PBL region

A Possible Implications:
I Increasing frontogenesis
I Additional low-level focus for thunderstorm initiation

I Creation/enhancement of thermal boundary favorable
for tornadic storms



Horizontal Variation in Low-Level
Heating

A If wind flows from the hot well mixed PBL
to the cooler PBL, then:

I Warm air advection i1Is maximized downwind
of the well mixed PBL (destabilization process)

I Synoptic-scale ascent and surface pressure
falls become more prominent downwind

I WAA regime is also generally associated with
enlarged clockwise curving hodographs

AFavorable for tornadic supercells



Thickness Perturbation

A Strong diabatic heating within the well mixed
PBL perturbs the thickness (increase in
thickness) (Kaplan et al. 1984)

A Changing thickness requires a QG response
I Large-scale ascent increases over the region of
Increasing thickness (enhanced by very low static
stability)

A in order to instantaneously cool the recently warmed column

I Ageostrophic response is induced In order to achieve
thermal wind balance (thermally direct circulation)
A Upper-level divergence and low-level convergence increase



