
CHAPTER 3

WINDSTORMS 

INTRODUCTION

In this chapter we will define a severe downslope windstorms.  We will also discuss types of windstorms, and how forecasters can look for indicators to assist in forecasting such phenomena.

INFORMATION
FORECASTING SEVERE DOWNSLOPE WINDSTORMS


First, we must define a severe downslope windstorm.  A severe downslope windstorm has mean wind speeds > 32 knots with gusts > 64 knots which persist for at least one hour.  Now let's discuss the types and indicators of severe downslope windstorms.

FALL/GLACIER WIND

This phenomenon is caused by differential heating/cooling associated with snow and/or ice covered mountains or a glacier.  The temperature over the snow and/or glacier is 25(F to 50(F colder than the surrounding air.  The cold dense air descends the mountain/glacier rapidly.  This causes the surface temperatures, below the mountain/glacier, to cool by at least 20(F.  This descending air is initially cold, and remains cold despite adiabatic warming as it flows down the mountain/glacier.  With channeling the wind speed may exceed 100 knots.  This wind is NOT diurnally dependent.  Therefore, this condition may occur during the day or night.

CHINOOK WIND

The following are some indicators of a severe version of the chinook: winds W-NW at all levels above the mountain tops (in North America), winds are within 45( of perpendicularity to the mountain range, a strong NVA field with the vorticity isopleths decreasing 6 isopleth values or more in 12 hours, and strong WAA at the 700-mb and 500-mb levels (temperature increasing 6 C( or more in 12 hours) in conjunction with a strong upper-level subsidence field.  Also, surface-pressure falls east of the mountain range > 1mb/hr.  This is due to the strong adiabatic warming of this area.  The strongest winds occur in the area of the maximum pressure falls.

BORA WIND


Some indicators of a severe version of the bora wind include the following:  winds W-NW at all levels above the mountain top, winds within 45( of perpendicularity to the mountain range, a strong PVA field with the vorticity isopleths increasing 6 isopleth values or more in 12 hours, strong CAA at the 700-mb and 500-mb levels (temperature decreasing 6 C( or more in 12 hours), and surface-pressure rises on the leeside of the mountain range.  The strongest winds occur in the area of the maximum pressure rises.

SUMMARY

Forecasting severe downslope windstorms is highly dependent on your location.  The indicators discussed are good tools.  When used properly they will assist the forecaster in determining the occurrence/non-occurrence of such phenomena.  Complete the review exercises and discuss any problem areas or clarifications with the instructor.

REVIEW EXERCISE 3

1.
What are the main differences between the bora and chinook windstorms?

2.
List the characteristics of the fall/glacier wind.

3.
Which wind results in strong low-level warming?
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