MESOSCALE CONVECTIVE COMPLEXES (MCC): SATELLITE-BASED OBSERVATIONS
e AREA OF COLD IR TOPS, SHAPE, > 6 hrs
(Maddox 1980)

MESOSCALE CONVECTIVE SYSTEMS (MCS): RADAR-BASED OBSERVATIONS
MOIST CONVECTIVE OVERTURNING, MESOSCALE

CIRCULATION, AT LEAST PARTIALLY DRIVEN BY
CONVECTIVE PROCESSES (Zipser 1982)

QUASI-LINEAR MESOSCALE CONVECTIVE SYSTEMS (SQUALL LINES)

STRUCTURE



Houze, et al. 1990



Houze et al. 1990



Bluestein and Jain 1985



Bluestein and Jain 1985



Davis et al. 2004



Houze et al. 1989



Parker and Johnson 2000

See example in Emanuel’s text



Biggerstaff and Houze 1991



HYPOTHESES FOR TRANSITION-ZONE REFLECTIVITY MINIMUM AND SECONDARY, STRATIFORM
MAXIMUM: FOR DETAILS, SEE BRAUN AND HOUZE (1994)

1. DOWNWARD MOTION IN TRANSITION ZONE: SUPPRESSED GROWTH IN DESCENT AREA
e EVAPORATION DUE TO DOWNDRAFT
e ENHANCED DESCENT
e LACK OF GROWTH, VAPOR DEPOSITION INHIBITED, SMALL ICE PARTICLES ABSENT

2. TRAJECTORIES OF ICE PARTICLES DETRAINED FROM UPPER LEVELS OF CONVECTIVE CELLS
IN LEADING LINE; KINEMATIC CONSEQUENCE OF WHERE PRECIP. PARTICLES FROM CELLS IN
LEADING LINE FALL OUT AS A RESULT OF THEIR TERMINAL FALL SPEEDS AND HORIZONTAL
WIND: FALLOUT PATTERN OF PRECIP. PARTICLES DETRAINED FROM CONVECTIVE CELLS

e DIFFERENTIAL FALL SPEEDS FOR SNOW, GRAUPEL
e VERTICAL DISTRIBUTION OF ICE DETRAINED FROM LEADING LINE CELLS

3. MESOSCALE UPWARD MOTION: ENHANCED GROWTH OF PRECIP. PARTICLES WITHIN
MESOSCALE UPDRAFT (MOST IMPORTANT)

e LONGER RESIDENCE TIME IN UPPER-LEVEL, MESOSCALE UPDRAFT, ABOVE MELTING
LEVEL

e PASSAGE OF PARTICLES THROUGH REGION OF ENHANCED ASCENT AT LEADING EDGE
OF SECONDARY BAND

e TRAJECTORIES OF ICE PARTICLES FROM LEADING LINE TROUGH MESOSCALE UPDRAFT



Yang and Houze 1995 VERTICALLY TRAPPED GRAVITY WAVES

ALTERNATIVE TO FOVELL AND OGURA (1988) HYPOTHESIS
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Weisman 1992



LONGEVITY OF A
MULTICELL SQUALL
LINE

Weisman 1992



Johnson 2001



Weisman 1993
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SUBSIDENCE WARMING:
WAKE LOW

Johnson 2001



Wakimoto et al. 2006



Loehrer and Johnson 1995



Verlinde and Cotton 1990



Knievel and Johnson 2002



Knievel and Johnson 2002



Weisman and Davis 2008



“BOOKEND VORTICES”
(“LINE-END VORTICES”)
>20 m st SHEAR, LOWEST 2.5 -5 km

Weisman 1993



Weisman 1993



NO f

Skamarock et al. 1994



TRAILING STRATIFORM

Parker and
Johnson 2000



LEADING
STRATIFORM

Parker and
Johnson 2000



PARALLEL
STRATIFORM

Parker and
Johnson 2000



Parker and Johnson 2000



Parker and Johnson
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Storm et al. 2007
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