CHAPTER 6

SEVERE WEATHER ANALYSIS

INTRODUCTION

This chapter will assist you during your Skew-T/Log P and charts analysis routine.  We recommend that you keep it available during the convective severe performance appraisals and progress check as a quick reference.  You will also need this information through other portions of this course.

INFORMATION

SHARP PROGRAM 
SHARP Description 

The SHARP Program is a very user-friendly program that operates on any IBM or compatible.  The use of a mouse is not required but is recommended.  Without a mouse, the onscreen editing function is not available.

The following is an overview of the procedures necessary to utilize the SHARP Program to aid you in the forecast process.

STEP 1
At the DOS prompt, type CD\SHARP.  This will bring you to the SHARP directory.

STEP 2
At the DOS prompt, type SHED.  At this point you will be able to manually enter standard RAOB data.  Follow the on-screen instructions to make the entries.

STEP 3
Enter the data for all three sections of the sounding.  Type <F2> for TTAA data.  Type <F3> for TTBB data.  Type <F4> for PPBB data.

STEP 4
After you have entered the data, type <ALT> F to access the file menu.  You can also use the mouse to point and click.  Here you will have five options to choose from.

1. Select NEW to enter data for a new Skew-T

2. SAVE to save the entered data

3. LOAD, is to load data from another source

4. RUN SHARP enters the SHARP workstation.

5. EXIT returns to DOS prompt

STEP 5
Once you have completed the first four steps and entered all the data select SAVE.

STEP 6
Select RUN SHARP, you are now in the sharp workstation main menu.

STEP 7
From the main menu select option three, which is Database, Management, Request Macros, and Utilities.

STEP 8
At this point you will be looking at a list of SKEW-Ts o choose from including the one that you just entered.  Use the arrow keys to highlight the station you wish to analyze and forecast.

STEP 9
After you have highlighted the desired SKEW-T select <CTRL> to load the data.  The program will automatically plot and analyze both the SKEW-T and the hodograph.  Once the program has completed, SHARP will display the first page of data.  This is where you will be able to select from options at the bottom of the screen to view the plotted SKEW-T or hodograph.

After viewing the completed product(s) you can now perform editing functions.  To perform editing of a SKEW-T follow the steps listed below.

1. Place the pointer near the curve (temperature or dewpoint) and the pressure level you wish to modify.

2. Press and hold the left mouse button.

3. Drag the pointer to the new temperature or dewpoint position.

4. Release the mouse button.

The program will re-plot that level and SKEW-T and the automatically compute the adjusted stability indices.  Follow the steps below to edit a hodograph.

1. For the winds, type <F2>.  Wind data will appear in the bottom left corner, in the green box.

2. Move the arrow up or down the list of winds to select the level you wish to edit.

3. Press and hold the left mouse button.  The pointer will now appear on the hodograph.

4. Move the arrow to the new desired position based on the forecast wind speed and direction. 

5. Release the mouse button.  The program will now re-plot the wind data for that level.  Repeat as necessary until all winds have been edited.

6. Select exit, the program will automatically plot the mean wind.

7. To edit storm motion, move the pointer to the desired position, press and release the left mouse button.

Stability Indices and Forecast Parameters

Use of the Stability Indices

Stability indices are best used as an analyzed field.  Distribution of stability values shows areas of maximum instability.  The use of a single station value can be seriously misleading due to changing air mass conditions between the time of the sounding (1200Z) and time of the activity (2100Z).  The best method is to examine individual parameters (temperature, moisture) affecting the stability index.  By examining conventional analyses (850, 500-mb charts), look for the advection of favorable parameters.  Stability indices are only a tool.  There are many other considerations in the severe weather forecast.

Being able to intelligently edit observed sounding and hodographs is an important severe weather analysis skill. Using the sounding program to edit the morning sounding in your area of concern to better represent the conditions that you think may exist later in the day can provide you with valuable insight as to the likelihood of severe weather. Editing the temperature, moisture and wind profiles for the time of maximum thunderstorm threat is called creating a “prognostic sounding”.
CHART ANALYSIS

850-mb Analysis

The 850-mb chart is a very important chart since it enables the forecaster to estimate stability of the atmosphere and helps to forecast changes in stability. (As long as you are forecasting at stations at or near sea level.) Use symbols as shown in Table 6-1.  The features for which you must analyze are designated with a double asterisk (**).

Maximum Wind Bands** and Streamlines** Maximum wind bands (jets) are important features because they are local maxima in the vertical wind shear profiles and serve as the transport mechanism for moisture and thermal advection.  This maximum wind band will be referred to as a low-level jet (LLJ).  There are no speed criteria for the LLJ; it is simply a maximum band of winds as compared to the overall wind field.

Analyze for significant streamlines to locate areas of moisture and thermal advection and to identify convergence zones.

Thermal Field**.   Starting with an even numbered isotherm, which is part of a continuous band across the chart, analyze isotherms every 2(C.  A detailed analysis sometimes requires many erasures and adjustments. 

While analyzing the isotherms, remember that you are looking for the thermal ridges.  A thermal ridge exists where the isotherms bulge outward from warm toward cooler temperatures.  All thermal ridges are significant in the severe analysis. Do NOT ignore a thermal ridge! 

Moisture Analysis**
Isodrosotherms**.  Isodrosotherms are lines of equal dew point.  Analyze isodrosotherms starting with the +6°C dew point.  This is considered the minimum dew point temperature capable of supporting severe thunderstorm development (excluding dry microbursts).  Continue the analysis with increasing dew points at a 2(C interval.  When drawing isodrosotherms, remember to analyze for the axes of maximum moisture and the axes of maximum moisture advection.   Also remember to convert from dew point depression values to dew points.

Areas of Significant Moisture.  The remainder of the significant moisture field is the area where the temperature-dew point spread is 6C° or less outside of the area covered by the 6°C isodrosotherm.

Dry lines (Dry Intrusion).  Dry lines on the 850-mb analysis indicate changes from significant moisture to areas of drier air.

Table 6-1. 850-mb Analysis


[image: image1.wmf] 

 


700-mb Analysis  


See Table 6-2 to identify the described features on the 700-mb chart. 

Maximum Wind Band** and Streamlines. ** Maximum wind bands (jets) are important features because they are areas of larger vertical wind shear and the transport mechanism for significant dry intrusions.  This maximum wind band also indicates the areas of the most rapid temperature advection.  There are no speed criteria for the maximum wind band; it is simply a maximum band of winds as compared to the overall wind field.

Analyze for significant streamlines to assist in locating other areas of dry intrusion and diffluence.  These areas are NOT necessarily maximum wind bands.

Temperature Falls and No-Change Line.  Temperature falls should be analyzed for 12-hour falls from late fall through early spring, and 24-hour falls from late spring through early fall.  Analyze the temperature falls to indicate areas of cold-air advection.  Use the temperature falls analysis to identify the temperature no-change line.  The temperature no-change line helps identify the approximate area of squall line development.
Thermal Analysis.  Use the thermal analysis to locate areas of thermal troughs and ridges.  Analyze isotherms every 2(C, starting with an even numbered temperature that is part of a continuous band across the chart.  

Keep in mind that you are NOT simply drawing isotherms, but are looking for thermal troughs and ridges.  The thermal ridge is important between early spring and late fall.  During this time, a thermal "cap" which inhibits thunderstorm development may form.  The temperature that marks the cap varies from +8(C during early spring to +12(C during the summer and early fall, decreasing to +8(C again in late fall.  

Use the current or previous 500-mb analysis to aid in vertical stacking of the cold troughs.  Use the previous 700-mb analysis to insure continuity of movement.  Thermal troughs often occur in areas of upward motion.

Moisture Analysis** and Dry Intrusion**.  Significant moisture fields are those areas where the temperature-dew point spread is 6(C or less.  Darkened station plots are a first clue. Detached areas of moisture that do NOT appear to be due purely to advection from a primary moisture source region are usually a result of vertical motion.  This often indicates that a major or minor short-wave trough is a short distance upstream.

After identifying the areas of significant moisture, identify all areas of dry intrusion.  Dry intrusion exists whenever flow crosses from dry into moist air.

Table 6-2. 700-mb Analysis
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*  Indicates this parameter is optional for this course.

500-mb Analysis  

See Table 6-3 to identify the described features on the 500-mb chart. 

Maximum Wind Bands**.  Maximum wind bands (jets) are important features because they increase the vertical wind shear and are the transport mechanism for cold-air advection.  This maximum wind band also outlines the possible severe weather areas.  There are no speed criteria for the maximum wind band; it is simply a band of maximum winds compared to the overall wind field.

Significant Streamlines and Diffluence**. Significant streamlines are not necessarily maximum wind bands.  These streamlines assist you in identifying areas of diffluence. Sketch all significant streamlines indicating diffluent flow patterns.

Horizontal Speed Shear.  A rapid decrease in the speed of flow to the right of the jet, but moving in the same direction as the jet depicts a horizontal speed shear zone.

Thermal Field** - Cold Pools/Troughs**.  Analyze isotherms at 2(C intervals, beginning with an even numbered isotherm that is part of a continuous band across the chart.  

Analyze the thermal field for cold pools and troughs at the 500-mb level.  These thermal fields aid in identifying the position of major and minor short-wave troughs.

Moisture Field.  A significant moisture field is the area where the temperature-dew point spread is 6(C or less, or where the dew point is -17(C or greater.  Detached areas of moisture NOT explainable by advection from a primary moisture source region may indicate an area of vertical motion.

Height Falls**.  Height falls at the 500-mb level furnish a clue to the location and movement of long- and short-wave troughs.  Height falls also approximate the area of maximum positive vorticity.  There is a seasonal difference in the frequency of migratory waves. 12-hour height falls should be used from late fall through early spring, and 24-hour height falls should be used from late spring through early fall.  Use 30-m intervals starting with -30 m.
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Table 6-3.  500-mb Analysis

*Indicates this parameter is optional in this course.

300-mb Analysis

See Table 6-4 to identify the described features on the 300-mb chart. 

Isotachs**.  Isotachs are lines of equal wind speed.  Isotachs are drawn at intervals of 30 knots for speeds of 60 knots or greater during the cold season and at 20-knot intervals for speeds of 40 knots or greater during the warm season.  Isotachs help identify the maximum wind band.

Maximum Wind Bands** and Streamlines.  Analyze for the maximum wind bands.  The maximum wind bands are important because they act as exhaust mechanisms for thunderstorm development.  Speed criteria do NOT exist for the 300-mb analysis in severe weather.  Look for both the polar front jet and other maximum wind bands.  The maximum wind band is simply an area of stronger winds as compared to the overall analysis.  Analyze other significant streamlines to aid in identifying diffluent zones.

Diffluence** and Speed Shear.  Diffluent zones exist where there is significant branching of the flow, not necessarily along the maximum wind band.  A rapid decrease in the speed of flow to the right of the jet, but moving in the same direction as the jet depicts a horizontal speed shear zone.  These zones originate at the axis or edge of the maximum wind band.

Table 6-4. 300-mb Analysis
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*  Indicates this parameter is optional for this course.

Surface Chart Analysis

The surface chart is the most important chart due to the frequency of availability and density of reporting stations as compared to the upper air charts.  The surface chart works well in tracking synoptic and meso-scale triggering mechanisms.  See Table 6-5 to identify the described features. 

Isobars**.  Analyze isobars every 2-mb, starting with an even numbered isobar that extends across the chart.  If necessary to identify meso-scale highs (bubble highs) or meso-scale lows, a 1-mb analysis may be accomplished.

Fronts**, Troughs**, Squall Lines**, and Pressure Centers**.  After the isobaric analysis, identify all fronts, troughs, highs, and lows.  Use appropriate colors and symbols.

Drylines**.  Drylines exist mainly along the lee side of the Rocky Mountains through western Texas and Oklahoma, but in extreme cases, may extend as far north as Nebraska and South Dakota.  A dryline exists where there is a dew point difference of 10(F or more over a short distance.  The 55(F isodrosotherm is a first estimate for the dryline position.
Isodrosotherm**.  Analyze isodrosotherms at 5(F intervals for dew points of 55(F and greater.  This value is important because it is considered to be the lowest value capable of supporting significant supercell thunderstorms.

Thunderstorm Outflow Boundaries** Nearly all convection creates outflow boundaries. Assume that an outflow boundary is present with any existing storms unless you have absolute proof that it does not exist.
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Table 6-5. Surface Analysis
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*  Indicates this parameter is optional in this course.

SUMMARY


In this chapter you should have learned the basics of the SHARP program and should have developed an appreciation for the help, which this program or any other skew-T analysis program provides for estimation of instability.  In addition you have learned the most important values on the surface and constant pressure charts which contribute to dangerous convective storm formation.  With this information you should be a valuable asset to your base for the issuance of timely convective storm advisories.  

REVIEW EXERCISE 6

Note:  The following questions will address material covered in this and previous chapters. 

1.
The SHARP program uses what type of data?

2.
What is the purpose for the Showalter Stability Index?

3.
Which stability index is good to use when the low-level moisture extends only up to 3,000 ft AGL?

4.  The 850-mb temperature and dew point are 18( and 15( respectively.  The 500-mb temperature is -15(.  Calculate the Total Totals and estimate the severe thunderstorm potential.

5.  True or False: One should base his/her forecast on the stability indices. 

6.
Define CAPE.

7.
What does the length of the hodograph curve indicate? 
8.  True or False: Cape and Helicity should be used separately as severe weather indicators. 

9.
What is the purpose for the Energy Helicity Index?

10.
Changes at what pressure levels will affect the SI and TT indices?
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