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Figure 16.5b. Cross section through squall line of 21 May 1961 as it
Hatching indicates probable extent of high 8, air of low-
location of low 8,, air of probably middle-level origin.

passed Oklahoma City.
level origin; cross-hatching indicates

Heavy arrows are axes of main drafts;
thin arrows are streamlines, dashed where air emanates from core of stratospheric tower,

Long dashes suggest outline of ajr plume originating in storm; at lower altitude cloud plume -
consists of small precipitation particles. (After Newton, 1966.) "
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FiG. 9.19. Concepiuzl model of the surface pressure. How. and precipitation fields associated with (a) symmetric and (b) asymmetric
stages of the MCS life cycle. Levels of shading denote increasing radar reflectivity, with darkest shading corresponding to convective cell
vores (adapted from Houze e¢r al. 1990). Pressure is in [-mb increments. Small arrows represent the surface How. Length of the arrow is
wroportional to the wind speed found at its center. The large arrows represent the storm morion. From Loehrer and Johnson (1995).
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Fig. 5.27a,b  Structure of a supercell storm (a) as scen from above and (b) as scen in a vertical
cross scction looking downstream in the dircction of the midtropospheric winds. Arcas of hcavy
stippling correspond to radar cchoes; lighter stippling denotes clouds composed ol small (noi-
reflective) cloud droplets. Arrows show projections of air motions in the updraft relative to the
storm. Note that the arrows in (a) represent motion of air entering the storm at low levels and-
leaving at high levels, and that in (b) there is n componcnt of air motion perpendicular to the
page. [Adapted from Quart. 7. Roy. Met. Soc. 102, 499 (1976).]
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Figure 3.21 Schematic diagram illustrating the pressure and vertical
perturbations arising as an updraft interacts with an environmental vertica
shear vector that (a) does not change direction with height and (b) turns clog
. with height. The high (H) to low (L) horizontal pressur_e-gradient forces p2 ;
the shear vectors (flat arrows) are labeled along with the preferred loca
cyclonic (+) and anticyclonic (—) vorticity. Shaded arrows depict orienta
resulting wvertical press_ure—graidient forces (from Klemp, 1987; adaplet s
Rotunno and Klemp, 1982). (Courtesy of the American Meteorological SO‘C‘E@
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TABLE 5.2. Comparison of the properties of three forecast pa

parameters may be nondimensiona

rameters (ignoring depende
lized by CAPE and VCAPE if desired).

nce of BRN on CAPE because other two
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Property

SRH

|

BRN

Length of HODO.

Predictor of
Physics contained

Geometric interpretation on
hodograph diagram

Degpendence on hodograph
shape
Function of storm motion ¢?

Sensitivity 10 ¢ (nearly straight
hodographs)

Sensitivity 10 ¢ (highly curved
hodographs)

Differentiates storms in same
environment by their
motion? )

Mirror image storms

Sensitivity to surface-inflow
wind

Volatility with respect to
hodograph changes

Gatlilean invariant?

Winds included

Sensitive to fracial hodographs

Net updraft rotation (including sign)
Potential for midlevel updraft rotation

-2 X signed area swept out by

storm-relative wind between 0

and 3 km
Highly dependent

Linear function of observed (or
forecast) ¢
Highly sensitive

Insensitive. Substituting mean wind

for ¢ gives good estimate of
helicity

Yes. may warn on storm that deviates
to right (c.g.. along 2 boundary)

Opposite signs
Moderate

More volatile

Yes (no if estimate of ¢ is not
invariant)

0-2 or 3 km explicitly but higher

winds affect ¢
No

Supercells, splitting storms

Buoyant encrgy/inflow Kinetic
encrgy _

BRNKE = (A2
AU = (Vo5 = Vo-s

Less dependant

No

None

None
No

Same value

High (important for supercell
vs multicell}

Less volatile

Yes

0-6 km

No

Tornadic storms, mesccyclones

Mecan magnitude of shear in
0=4-km layer

Arc length

Independent

No

None

None

No

Same value
Low

Less volatile
Yes

0= km

Yes, needs prescription for
smoothing hodographs
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