Lee’s Guide to Forecasting Severe Thunderstorms
Preamble:  Although there is an arsenal of forecasting tools readily accessible to you, forecasting deep, moist convection boils down to what I like to call the four basics: a sufficiently strong but still breakable capping inversion, buoyancy, vertical wind shear, and a synoptic-scale and / or mesoscale trigger.  Please keep the basics in mind as I guide you through the following checklist for forecasting severe thunderstorms.
Becoming One with the Atmosphere (Dynamic upper-level triggers)
· Locate any shortwave troughs at 500 mb (vorticity maxima, 500-mb height falls, cyclonic swirls on loops of water-vapor images, 500-mb wind maxima (associated with relative large height gradient near the bases of 500-mb shortwave troughs), negative surface pressure tendencies)

· Determine how the 500-mb troughs will move in time (numerical guidance or you can look at their recent movement and extrapolate their past positions to future locations).  Predicting the positions of 500-mb shortwave troughs in time allows you to extrapolate dynamic lift and pockets of cold air at 500 mb with time (dynamic lift plays a role in triggering convection as well as affecting buoyancy and vertical wind shear).  You can eliminate regions where no shortwave troughs and their associated dynamic lifting are slated to arrive during the forecast time. 
· It’s helpful to identify fronts (severe thunderstorms usually occur in the warm sector or within 300 hundred kilometers on the cold side of warm or stationary fronts).

· You can also locate jet streaks in the upper troposphere (300-mb or 250-mb wind maxima).  The left-exit region is most favorable for severe thunderstorms.
Becoming One with the Atmosphere (Thermodynamics)
· Locate any low-level jet streams (or low-level nocturnal jets).  Affects buoyancy and vertical wind shear.  Can also serve as a trigger (warm-air advection).
· Determine how temperatures and dew points are changing in the boundary layer (approximately from the ground to 850 mb).  More specifically, you should track warm and moist tongues (high theta-e air).  Look for tongues of maximum dew points at the surface and 850 mb.  By the way, this checklist item falls under the umbrella of buoyancy.  For surface-based convection, eliminate any regions where dew points will be less than 55 degrees Fahrenheit (52 degrees Fahrenheit should seal the deal).  For elevated convection, all bets are off on surface dew points. Another buoyancy consideration.
· Where is it unstable?  (high CAPE, low LI’s, etc.)  Another buoyancy consideration.  Eliminate regions in which there is no surface-based or elevated CAPE.
· Look for low RH at 700 mb (statistical correlation to a lack of clouds – solar heating affects buoyancy) or dry advection at 700 mb.  Low RH at 700 mb or 700-mb dry advection is also consistent with the presence or arrival of a capping inversion.

Analysis

· Compare patterns of CAPE, LI, and CIN with triggering mechanisms. This involves three of the four basics: buoyancy, capping inversion and triggers. Determine the regions where relatively high CAPE exists, the capping inversion is breakable (CIN less than 50 Joules per kilogram, for example), and where triggers are expected to remove CIN (shortwave troughs, warm advection, upslope flow, quasi-stationary mesoscale boundary).
· Assess vertical wind shear (check hodographs and assess the 0-6 km shear vector and the storm-relative helicity).  Severe thunderstorms occur where moderate to large instability coincides with moderate to large vertical wind shear.

