CHAPTER 7

FORECAST SEVERE WEATHER

INTRODUCTION

This chapter provides a quick, common sense method for determining the likelihood of severe thunderstorms. 

INFORMATION

THUNDERSTORM DECISION TREE
Unstable air

The best method for determining air mass stability is to examine the temperature curve on a plotted Skew-T sounding.  Check the calculated stability indices for the time of the sounding and for a forecasted time of interest.  Also check satellite imagery for evidence of convective cell development. Where cumulus clouds are already growing things may be ripening for severe weather later.
Trigger Mechanisms
 A trigger mechanism in the form of low-level convergence is one of the most important factors determining whether or not convection will fire. The best tool for detecting boundaries close to your station and identifying convergence zones is weather radar. Visible satellite images showing lines of cumulus clouds and streamline analyses are additional tools, which could show lines or areas of convergence.
Low-Level Moisture  

In order to have thunderstorms you must have sufficient moisture in the lower atmosphere. Surface dew points > 55(F is usually a good indicator of sufficient low-level moisture. However, this is dependent on the location, air mass type, and season. In more arid areas, 45(F is often sufficient.
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 downward vertical motion - a mid-tropospheric inversion.

2.
A much too strong vertical wind shear profile when updrafts are weak.

3.
Upper-level convergence

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

Positive Factors
 1.
Mid-Level Moisture
Dry air intrusion causes evaporative cooling around the cell’s core and can create stronger downdrafts. Also because the lapse rate can be steeper (more unstable) when the air is drier, an intrusion of drier air can increase the instability. 
2.
Upper-Level Divergence
Most severe thunderstorms need an upper level lifting or exhaust mechanism.  This can be seen  in the upper air charts or with satellite analysis. 

 

3.
Wet Bulb Zero Height
In many cases when severe weather such as hail and strong downburst winds are expected, the damaging phenomena fail to reach the surface. Careful examination of these situations indicates that the Wet Bulb Zero (WBZ) height above the surface may be the best single index for determining whether the damaging phenomena strikes the ground.  Studies suggest that a 10,500-ft WBZ height isopleth provide an effective separation of areas where severe phenomena reach the surface and areas where they do not.  Values between 7,000 feet and 9,000 feet indicate the most probable range of severe hail at the surface.  The RAOB programs offer an easy method for determining the WBZ height.
Severe Levels in Stability Indices
Stability indices are tools; the values you received may or may not be valid for your region. Always use stability indices in conjunction with other parameters.
STORM MOTION


In some cases, even when thunderstorms are not severe (hail < ¾”, gust < 50 knots, no tornadoes), many people die because of flash flooding.  Watch for slow moving and regenerative storms, which move at less than 15 knots, can be associated with flash floods. Also watch for storms repeatedly traveling over the same areas again and again (known as “train echoes”). They too can lead to flooding.
SUMMARY

In this chapter you learned that a common sense checklist that incorporates the severe weather parameters – moisture, instability and lift (both trigger mechanisms) and exhaust (upper level divergence). This information coupled with an overview of preventive factors and keeping track of the wet bulb zero height provides a good means to analyze for the potential for severe convective weather.

REVIEW EXERCISE 7

1. Explain what factors you would look for when analyzing for severe thunderstorms.

2.
What factors would prevent thunderstorm development?
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