PRESENTATION
METHOD:  Lecture/Discussion/Demonstration/Performance

3. Convective Severe Weather

PP SLIDE:  Title Page
d. Given analyzed charts and diagrams, forecast convective severe weather elements IAW a master solution.

PP SLIDE:  Procedures
(1) Thunderstorm Decision Tree Steps

(a) Unstable air. - The best method for determining airmass stability is to examine the temperature curve on a plotted Skew-T sounding.

(b) Trigger Mechanisms. - Low-level convergence is the trigger mechanism that is possibly the most important. The best tool for detecting boundaries close to your station and identifying convergence zones is the WSR-88D. Satellite is another tool  you can use to identify convergence zones on a synoptic scale. Streamline analysis is also a useful tool.

(c) Low Level Moisture. - In order to have thunderstorms you must have enough moisture in the lower atmosphere. Surface dewpoints > 55( F are usually a good indication of sufficient low level moisture. However, this is dependent on your location, airmass type and season.

(d) Preventive Factors. - The next step is to determine if there are any factors that will diminish thunderstorm development. Some factors that deter thunderstorm development include the following:

1 Strong subsidence; produces a mid-tropospheric inversion.

2 A strong vertical wind shear when updrafts are weak.

3 Upper level convergence

4 Low-level cold air advection or high level warm air advection.

PP SLIDE:  Procedures
(e) Mid Level Moisture. - Dry air intrusion causes evaporative cooling around the cell’s core, increases the core’s temperature contrast with the surrounding air and increases buoyancy.  Slight decrease of moisture in the mid-level of the cloud assists in destabilizing atmosphere.

(f) Upper Level Divergence. - All Severe thunderstorms need an upper level exhaust mechanism or divergence aloft.  This can be seen on the WSR-88D base velocity products as well as Upper Air charts.

(g) Severe Stability Index. - Remember the stability indices are tools, the values may or may not be valid for your region. Use in conjunction with other parameters. 

(h) Wet Bulb Zero Height. - In many cases when severe weather phenomena such as hail and strong downburst winds are expected the damaging conditions often fail to reach the surface. 

1 Careful examination of these situations indicates that the Wet Bulb Zero (WBZ) height above the surface may be the best single index for discriminating the cases in which the damaging phenomena affects the ground.  

2 Studies suggest that a 10,500 foot high WBZ isoline provides an effective separation of areas where severe phenomena reach the surface and areas where they do not.  

3 Values between 7,000 feet and 9,000 feet indicate the most probable limits of severe weather phenomena at the surface.  

4 The Skew-T Pro, SHARP or RAOB programs can be used to obtain the WBZ height.

5 Storm Intensity. - Determine the strength of the convective gust and/ or hailstone size. Evaluates the kinetic energy and the storm relative helicity using the analysis program.

APPLICATION: Students will practice on appraisal packages in class.

EVALUATION:  A written measurement and progress check will be given at the end of the unit.
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