CHAPTER 7

NON-CONVECTIVE SEVERE WEATHER APPLICATIONS

INTRODUCTION


In this chapter you’ll first be introduced to analysis and forecasting techniques using satellite; then, you’ll be presented information about which analysis parameters will be required on the charts and diagrams issued to you. 

INFORMATION

SATELLITE IMAGERY-HEAVY SNOW/TURBULENCE AREAS

Heavy Snow Determination


Over time, visible and IR satellite data were collected whenever moderate or greater snow was observed at an official reporting station.  Using IR imagery, with a MB curve, it was noted that the moderate gray (-32( to -41(C) and the light gray (-42( to -52(C) enhancement segments were important in heavy snow interpretation.  Along with temperature correlation, heavy snow events have been correlated with four specific synoptic patterns.


High Plains.  Heavy snow events have been associated with cyclogenesis on the leeside of the Rocky Mountains.  The best combination of deep layered moisture and vertical motion is usually near the southern edge of the enhanced clouds associated with the deformation zone.  The area with the heaviest snow was related to the region of dark gray enhancement.  Moderate snow was related to the region of medium and light gray enhancement; and very little snow or none at all occurred in areas south of the IR enhancement.


Short Wave Trough in Southwesterly Flow Aloft.  Heavy snow events were associated with short-wave troughs, which may or may not be associated with surface cyclogenesis.  Satellite cloud patterns were related to areas of PVA and warm-air advection and are seen as elongated and multi-layered.  The heaviest snow amounts occurred near the southern edge of the dark gray enhancement and ended with the passage of these enhanced clouds.


Short Wave Trough in Northwesterly Flow Aloft.  These heavy snow events have characteristics similar to their warm season counterpart–the northwest flow severe weather outbreak.  With this heavy snow event, low and mid level clouds were observed beneath the colder cloud tops (medium and light gray enhancements) with surface precipitation located near the western and southern edge.  The heaviest snow amounts occurred near the edge of the medium gray enhancement, upstream toward the vorticity center.


Orographic.  Heavy snow events from orographics usually occur during the early development of the high plains cyclogenesis type.  The heaviest snow amounts occurred near the southern edge of the medium gray enhancement in areas of higher terrain.  Note:  With available moisture, orographics do not require the presence of a strong short wave or synoptic system; moderate to strong upslope flow will still yield moderate to heavy snow.

Analyzing/forecasting Heavy Snow Using Satellite


The first step, when interpreting satellite, is to determine which heavy snow event is occurring.  Then you can relate the clouds to the heaviest precipitation.  Colder IR indicates increasing snowfall intensity; warmer IR indicates decreasing snowfall intensity.  Growth of the IR size indicates increasing snowfall intensity, while decay of the IR size indicates decreasing snowfall intensity.  The sharpness of the IR cloud edge, as well as the cloud texture, also indicates snowfall intensity.  If the IR cloud edge becomes more (less) sharp or well defined, an increase (decrease) in snowfall intensity is indicated.  If, in the VIS, the clouds become more (less) textured (lumpy), increasing (decreasing) snowfall intensity is indicated.  This makes sense, since convective clouds are a good indicator of very intense snowfall.
Turbulence Indicators Using Satellite Imagery


Now that you’ve been introduced to satellite interpretation techniques to analyze and forecast non-convective severe weather, you’ll be shown what parameters have to be analyzed on your charts and diagrams.

SYNOPTIC SCALE ANALYSIS-LARGE SCALE WEATHER PARAMETERS


The analysis routine you will be utilizing during this objective will essentially be the same as the one you learned in Block III, with a couple minor variations.  The following is a list of the parameters you will be required to analyze for in this objective.
850 mb 
· Isotherm (2 C interval) - Red

· Significant moisture (Td Depression < 5 C) - Green

· Fronts - Appropriate color

· Troughs - Black

· Height centers - Appropriate color

700 mb 

· Significant moisture (Td Depression < 5 C) - Green

· Isotherms (5 C interval) - Red

· Troughs - Black

· Height Centers-Appropriate colors

500 mb 

· Isotherms (5  C interval) - Red

· Cold pockets/pools - Blue

· Troughs - Black

· Height centers-appropriate color

· Moisture (Td Depression < 5°C)-Green

300 mb 

· Max wind bands - Red

· Jet maximas - Purple

200 mb 
· Cold domes - Blue

· Warm sinks - Red

Satellite Imagery
· Heavy snow

· Wave clouds

· Billow clouds

· Transverse banding

· Jet cirrus

· Frontal bands


· Dry slots

· Moisture channel darkening

Surface Chart

· Isobars (4-mb interval) - Black

· Pressure centers - Appropriate color

· Fronts - Appropriate color

· Precipitation areas:

· Heavy snow - Hatched purple

· Heavy rain - Purple

· Freezing precipitation - Brown

Thickness

· 5,400-m contour - Green

Vorticity - Maxes and Lobes - Appropriate Color


As you can see, the analysis is almost identical to what you learned previously, with a few additions included which highlight non-convective severe weather parameters.  Now, the next step is to forecast where non-convective weather will occur based on the information presented in objectives a and b. 

SUMMARY

Now that you’ve been given all the non-convective analysis requirements, you are ready to apply this information in the progress check.
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