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On 31 December 2018, a quasi-linear convective system (QLCS) moved through southern Indiana and produced

an EF1 tornado in northern Spencer County. Relatively low CAPE and higher 0-3 km bulk shear values were

calculated, making this case an HSLC event. Testing HSLC parameters for tornado potential, SHERBE did not SHERB™ Parameter Term: | Term Full Name: value:
indicate tornado potential while SHERBS3 did. The strong low-level jet seen in this case was the likely reason for ESHR Effective Shear 0.142 m/s
the missed detection by SHERBE. LLLR Low-Level (0-3 km) Lapse Rate 4.56 K/km

LR75 700-500 Hectopascal Lapse Rate 5.91 K/km

S3MG 0-3 km Shear Magnitude 34.47 m/s
PAnAME I En “AI“AI I““ SHERBE Severe Hazards in Environments with Reduced Buoyancy Parameter | 0.005

Using Effective Shear

SHERB* parameters are used operationally to The only difference between the SHERBE and SHERBSS o e o Sy oS Wit Redueed Buoyancy Farametor | 1221
assess tornado potential in HSLC scenarios SHERBS3 calculation is the consideration of either
(Sherburn and Parker 2014). Using an averaged Effective Shear (Thompson et al. 2004) or 0-3 km SHERBE =(ESHR/27ms ') x (LLLR /5.2 K km ™)
Rapid Refresh model sounding, pulled from shear magnitude (Eqns. 1 and 2). Since the base X (LR75/5.6 K km‘l).
KOWB and KHNB airport locations, shown in Fig 3 effective shear level was already within the low-level SHERBSS3 :(S3MG /26 m s_l) X (LLLR/ 5.2 K km‘l)
below, SHERBE and SHERBS3 parameters were jet, the effective shear value was much lower than x (LR75/5.6 K km™1).
of .. calculated (Table 1). These locations were chosen the 0-3 km shear maghitude, well below 1 (Table 1).
T pR T due to proximity to the eventual tornado event, It is important to note that each parameter is e““el“SI““s

providing a representative snapshot of preceding normalized, so a value above 1 indicates significant
atmospheric con_dltlons. Fig 2 prc.)\{ldes Rapid | tornado potential. While the SHERBE and SHERBS3 parameters are
Refresh mo.del simulated reflectivity for a spatial generally good indicators of HSLC tornado potential,
representatl()n Of the event_ - ‘ AVERAGED KHNB & KOWB | 12/31/2018 VERTICAL PROFILE

conflicting results were obtained for this case.
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The severe weather event of 31
December 2018 brought several key
atmospheric ingredients (Johns and
Doswell 1992) together:

 Moisture: Surface temperature
17.8°C, surface dew point 17.2°C

* Instability: Most Unstable CAPE

Forecasters in affected areas correctly described a
marginal tornado potential, so it is important to use all
available resources to forecast severe weather events.
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SBCAPE: 2 J/kg 0-1km SRH: 519 m?/s?

SBCIN: 0-1km SHEAR: 57 kt
MLCAPE: 20 J/kg 0-3km SRH: 543 m?/s? nErEnE“ E
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MUCAPE: 150 J/kg 0-6km SRH: 654 m?/s?
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