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Motivation: Synoptic Similarities: 

Radar Comparisons:	
  

•  The 29−30 June 2012 derecho was one of the most destructive severe 
    weather events in recent history. Beginning as elevated convection over 
    Iowa at 1200 UTC 29 June, the area of convection quickly moved east, 
    becoming a dangerous MCS over the Ohio Valley. By 0000 UTC 
    30 June, the derecho had made its way into West Virginia and toward 
    the east coast by 0600 UTC. 
•  The Storm Prediction Center (SPC) had difficulty forecasting this derecho 
    downstream of the Appalachians due to uncertainty if elevated terrain 
    would impede the derecho from progressing to the coast. 
•  The 11 July 2011 derecho developed in similar synoptic conditions and 
    shared a similar path to the 29−30 June 2012 derecho. Upon 
    encountering the Appalachians, the derecho rapidly dissipated. 

  Why was the 29−30 June 2012 derecho able to sustain itself 
  after crossing the Appalachians while the 11 July 2011  

  derecho was not? 
 
 
 
 
 
 

•  Anticyclone to the southwest advected 
   moisture from the Gulf of Mexico. 

•  Moderate west-northwesterly mid-level flow 
    across the Ohio Valley and into West    
    Virginia. 

•  Flow perpendicular to Appalachian Mountains 
    led to the development of a pressure trough 
    in the lee of the mountain range. 

•  Thermodynamically unstable airmass lee of 
    the Appalachians. 

Appalachian lee trough: 
1.  Adiabatically heats the air in the lee of the 
     mountains and steepens low-level lapse 
     rates. 

2.  Enhances lower-tropospheric convergence 
     and moisture along the trough axis. 

3.  Alters surface wind direction to increase 
     low-level shear. 

21 UTC 2230 UTC 00 UTC Fig. 3: 11–12 July 2011 

Fig 4. 29–30 June 2012 23 UTC 01 UTC 03 UTC 

•  The derecho on 11 July 2011 approached the Appalachians by 2100 UTC, interacted with elevated terrain 
    by 2230 UTC, and considerably weakened by 0000 UTC 12 July (Fig. 3). 
 
•  The 29 June 2012 derecho approached the Appalachians by 2300 UTC. It interacted with the mountains 
    and weakened slightly by 0100 UTC 30 June. By 0300 UTC, the derecho re-intensified in the lee of the 
    mountains and progressed to the coast (Fig. 4). 

Fig. 1: SPC storm reports for 11 July 2011 Fig. 2: SPC storm reports for 29 June 2012 
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Fig. 9: 1000-hPa to 500-
hPa shear magnitude 
(knots, color fill), 700-
hPa height (black 
contours), 1000-hPa 
wind (yellow barbs), and 
500 hPa wind (orange 
barbs) for 0000 UTC 12 
July 2011. 

Fig. 10: Same as Fig. 9, 
except for 0100 UTC 30 
June 2012. 

0000 UTC 12 July 2011 Surface obs., MSLP, and sounding location 
Blue arrow: Derecho outflow propagation 
Blue star: Sounding location 

Fig. 7 
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Same as Fig 7., except at 0100 UTC 30 June 2012 
Gold star: Sounding location 

Fig. 8 

Summary: 
Similarities: 

•  Strong anticyclone to the southwest of the region 

•  Mid-tropospheric flow perpendicular to the 
   Appalachians provided for development of a lee trough 

•  Extremely unstable airmasses lee of Appalachians 

•  Derecho traversed similar paths 

•  Presence of the Appalachian lee trough enhanced 
   convergence along trough axis and southerly flow to 
   the east of the trough axis 

Differences: 
•  Mid-level shear axis was slightly stronger in 29 June 
   2012 case 

•  Closer proximity of the jet stream provided for stronger 
   and more unidirectional wind shear on 29 June 2012 

•  Lee trough developed much earlier in the day on 29 
   June 2012 

•  Cold pool of 29 June 2012 derecho was significantly 
   stronger (higher SLP perturbation in cold pool) 

 2011071121_ruc211.gem 110711/2100F003 37.7;-77.9  (Model Forecast)
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THERMODYNAMIC PARAMETERS

MOST UNSTABLE PARCEL

LPL:  1000mb     31C/  26C     89F/  78F

CAPE: 4337 J/kg LI: -8 C @  500mb
BFZL: 638 J/kg LImin: -13 C @  300mb
CINH: -5 J/kg CAP: 0 C @  900mb

LEVEL PRES HGT(AGL) TEMP

LCL 921mb 2414ft
LFC 890mb 3404ft 24 C
EL 130mb 49472ft -66 C

MPL 69mb 61929ft

Precip Water: 1.41 in Mean RH: 20 %
Mean Q: 16.5 g/kg Mean LRH: 60 %
Top of Moist Layer: M / M

700-500mb Lapse Rate: 17 C  /  6.4 C/km
850-500mb Lapse Rate: 27 C  /  6.1 C/km

Total Totals: 42 K-Index: 15
SWEAT Index: 221 Max Temp: 98 F
ThetaE Diff: 37 C *Conv Temp: 89 F
FRZ Level: 16872 ft WBZ Level: 13022 ft

KINEMATIC PARAMETERS

Sfc - 6 km Mean Wind: 298 / 17 kt   (8 m/s)
LFC - EL Mean Wind: 300 / 18 kt   (9 m/s)
850 - 300 Mean Wind: 299 / 19 kt   (9 m/s)

Sfc - 2km Shear: 22 kt (11 m/s)
Sfc - 6km Shear: 17 kt (9 m/s)
*BRN Shear: 22 m2/s2

STORM STRUCTURE PARAMETERS

Sfc - 3km SREH: 139 m2/s2
Effective SREH: 139 m2/s2 from 0 m.

0-2 km SRW: 14 kt EHI: 3.8
4-6 km SRW: 6 kt BRN: 191
6-10 km SRW: 15 kt

Output produced by Unidata postscript driver:
NSHARP (SkewT-Hodograph Analysis and Research Program)

Fig. 5 

CAPE = 4377 J/kg 

00 UTC 12 July 
 2012063000_ruc130.gem 120630/0000F001 38.9;-76.8  (Model Forecast)
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THERMODYNAMIC PARAMETERS

MOST UNSTABLE PARCEL

LPL:  1000mb     35C/  23C     95F/  73F

CAPE: 4249 J/kg LI: -12 C @  500mb
BFZL: 358 J/kg LImin: -13 C @  375mb
CINH: -13 J/kg CAP: 1 C @  825mb

LEVEL PRES HGT(AGL) TEMP

LCL 841mb 5074ft
LFC 800mb 6484ft 19 C
EL 140mb 47649ft -66 C

MPL 71mb 61130ft

Precip Water: 1.73 in Mean RH: 39 %
Mean Q: 16.4 g/kg Mean LRH: 53 %
Top of Moist Layer: M / M

700-500mb Lapse Rate: 22 C  /  8.1 C/km
850-500mb Lapse Rate: 35 C  /  8.0 C/km

Total Totals: 57 K-Index: 32
SWEAT Index: 404 Max Temp: 102 F
ThetaE Diff: 35 C *Conv Temp: 95 F
FRZ Level: 15250 ft WBZ Level: 12207 ft

KINEMATIC PARAMETERS

Sfc - 6 km Mean Wind: 287 / 21 kt   (10 m/s)
LFC - EL Mean Wind: 285 / 27 kt   (14 m/s)
850 - 300 Mean Wind: 285 / 23 kt   (12 m/s)

Sfc - 2km Shear: 17 kt (8 m/s)
Sfc - 6km Shear: 24 kt (12 m/s)
*BRN Shear: 28 m2/s2

STORM STRUCTURE PARAMETERS

Sfc - 3km SREH: 70 m2/s2
Effective SREH: 70 m2/s2 from 0 m.

0-2 km SRW: 10 kt EHI: 1.9
4-6 km SRW: 13 kt BRN: 151
6-10 km SRW: 25 kt

VVEL (Mbps)
Down     Up  

Output produced by Unidata postscript driver:
NSHARP (SkewT-Hodograph Analysis and Research Program)

Fig. 6 

CAPE = 4249 J/kg 

01 UTC 30 June 
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Fig. 9 Fig. 10 


