Severe Weather Parameters
100mb Mixed Layer Convective Avail. Potential Energy (100mb MLCAPE): **MAJOR INDICATOR**

0
Stable

1-1000
Marginally Stable

1001-2500
Moderately Unstable

2501-3500
Very Unstable

>3500
Extremely Unstable
Convective Inhibition (CIN): 
Lower values indicate higher chance for convection
0 - 25 Joules per kilogram are small
25 - 50 Joules per kilogram are moderate
> 50 Joules per kilogram as large 
Mid-Level Lapse Rates: 

Higher is more unstable. 

6 is conditionally unstable for moist ascent

Hodograph Trace:


Counterclockwise trace is better for severe weather with rotation in storms

0-6km Shear Vector: **MAJOR INDICATOR**
35-40
Supercells  typically form
Bulk Richardson Number Shear(BRN Shear or sometimes BRNSHR):


35-40

Supercells  typically form 

>100

Supercells probable
Thompson/Edwards/Mead Effective Bulk Shear:

25-40+

Supercells become more probable
0-2km SR Winds (low-level storm relative winds): 
15-20+ 
Favorable for long-lived supercells.
0-1km Shear Vector:

15-20

Translate to enough spin to favor supercells.
20-25

Good chance for tornadoes

0-1km SR Helicity: **MAJOR INDICATOR**
> 100 m2s-2 suggest "an increased threat of tornadoes with supercells". 
0-3km SR Helicity:

> 250 m2s-2 suggest "an increased threat of tornadoes with supercells". 
Effective SRH:

50-100

Supercells
4-6km SR Winds:

15-40 kts. favors supercel tornadogenesis

Energy Helicity Index (EHI):


>2 translates to a high probability of supercells
Supercell Compoisite:

>1 Superells possible

Significant Tornado Parameter:

>1 Tornadoes Possible

Significant Hail Paramteter:

>1 
Significant (=> 2” diameter) Hail Possible


1.5-2
Significant (=> 2” diameter) Hail Likely


2-4
Significant (=> 2” diameter) Hail Probable


>4
Significant (=> 2” diameter) Hail Extremely Likely

(hail suspended in an updraft routinely appears on cross-sections of radar reflectivity; indeed, hail is likely present whenever reflectivity exceeds 55 dBZ )

Past studies of hail-producing thunderstorms over the Middle West (hail observed at the ground) found that the Wet Bulb Zero (WBZ on SPC Skew-T Sounding) was located at altitudes between 5,000 and 12,000 feet over 90% of the time, with a clustering of observations near 9,000 feet.

SHOWALTER INDEX/ MODIFIED SHOWALTER INDEX: 

3 to 1

Low Instability, thunderstorms are possible but strong lift needed


0 to -3

Moderate Instability, thunderstorms are probable

-4 to -6

Strong Instability, thunderstorms are likely

< -6

Extreme Instability, High potential for severe storms

K-INDEX/MODIFIED K-INDEX:
< 15 no probability for air mass thunderstorms

15-20 20% probability for air mass thunderstorms
21-25 20-40% probability for air mass thunderstorms

26-30 40-60% probability for air mass thunderstorms

31-35 60-80% probability for air mass thunderstorms

36-40 80-90% probability for air mass thunderstorms

>40 near 100% probability for air mass thunderstorms

Values over +30 indicate potential MCC's.

LIFTED INDEX:
The lower the value is (i.e. the greater the negative number), the better the chance for thunderstorms and the greater the threat for severe weather.
TOTAL TOTALS INDEX: 

<44
Thunderstorms unlikely

44-48 Scattered thunderstorms, severe weather unlikely

48-52 A few severe thunderstorms possible

>52
Severe thunderstorms are likely

SWEAT INDEX (SEVERE WEATHER THREAT):

<272

Thunderstorms unlikely

273-299
Non-severe thunderstorms are possible


300-400
Thunderstorms will approach severe limits


401-600
Increased risk of severe storms or isolated tornadoes


601-800
Tornadoes almost always occur

Downdraft/Microbust Esimation (using DCAPE):

Mathematically, we can show that the maximum downdraft speed, wd equals the square-root of twice the DCAPE, where DCAPE is the Downdraft Convective Potential Energy. When winds aloft are strong (say 50 knots at 850 mb), any downdraft can produce damaging straight-line winds at the surface by simply mixing down momentum from these winds. These straight-line wind events are fairly easy to predict because the forecast does not hinge on assessing downdraft strength (which, as I just pointed out, is fraught with difficulties). Simply put, look out Loretta when fierce horizontal winds lie "within earshot" of the surface and virtually any thunderstorm develops. 

Tornado Notes:

All I can tell you is that there is a tendency for supercells to produce significant tornadoes (F2 or greater) along mesoscale boundaries where low-level storm-relative helicity is large and the relative humidity in the boundary layer is large (low LCL heights). In such environments, outflow of rain-cooled air is limited, paving the way for warm rear-flank downdrafts, which appear to favor tornadogenesis (surface temperature and dew-point readings of 84°F / 70°F would be more favorable for tornadogenesis than 94°F / 70°F).
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