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INTRODUCTION

Elevated Convection



Colman (1990a,b)

·Initiated the modern era of elevated 

convection studies

·Showed the preferred region of elevated 

convection in US

Ɓnortheast of a surface cyclone

Ɓnorth of its attendant warm front



Colman (1990a,b)

·More importantly, suggested that these 

elevated layers 

Ɓwere often devoid of convective available 

potential energy (CAPE)

·This latter finding suggests an 

environment ill-suited to deep, moist 

thunderstorm towers.  



Later work

·Yet, ensuing studies have shown 

elevated convection can result in 

ƁHeavy rainfall (Rochetteand Moore 1996)

ƁHeavy snowfall (Moore et al. 1998)

ƁSevere weather

¶Grant (1995)

¶Horganet al.  (2006, 2007)

¶Colby and Walker (2007)  



Even later worké

·Further study by Rochetteet al. (1999)

Ɓheightened the contrast with the findings of 

Colman (1990a,b)

Ɓshowing that there were environments of 

elevated convection that had significantCAPE



Even later worké

·Wetzel and Martin (2001)

Ɓshowed decisively that the presence of 

instability could enhance snowfall totals

·Moore et al. (2003)

Ɓdescribed the processes leading to a less 

stable environment as ones leading to greater 

precipitation totals



Even later worké

·Knox and Schultz (2006)

Ɓfactors notrelated to buoyancy might be 

related to elevated convection

ƁSpecifically, atmosphere might also be 

susceptible to inertial (horizontal) instability, 

especially on the equatorwardside of jet 

streak structures



Even later worké

·Corfidi et al. (2006)

Ɓexamined the nature of altocumulus castellanus

Ɓdetermined that the òédivision between 
elevated and surface-based [convective] 

activity is rarely distinct.ó 



METHODOLOGY

Elevated Convection



Trajectory Analyses

·For this talk, NAM-WRF solutions used

ƁGood subjective verification for both cases

ƁGFS and RUC trajectories are being created 

for comparison

¶Ongoing



Trajectory Analyses

·Trajectory specs

Ɓ180 minute (3-hr time step)

ƁIsentropic

ƁBackwards from location of interest



CASE STUDY
28 NOVEMBER 2005 ðW MINNESOTA

Elevated Convection



12Z 2005 Nov 28



12Z 2005 Nov 28



12Z 2005 Nov 28 ð925 mb



12Z 2005 Nov 28 ð850 mb



12Z 2005 Nov 28 ð700 mb



12Z 2005 Nov 28 ð500 mb



12Z 2005 Nov 28 ð300 mb



12Z 2005 Nov 28 ðRADAR



Storm total snow (in.) , 27-30 Nov 2005



2005 Nov 28 ð2100Z

·Redevelopment of lightning in NE

·Emergence of trowal feature

ƁAnd a unique double trowal signature

·Evolution of meso-bcirculations

·Significant banded precipitation underway



2005 Nov 28 - Fergus Falls, MN



2005 Nov 28 21Z ðNAM 21-hr fcstFFM sndg



2005 Nov 28 ð21Z VIS Sat


