PRESENTATION


METHOD:  Lecture/Discussion/Demonstration/Performance

3.  Convective Severe Weather

c. Given charts and diagrams, analyze for convective severe weather parameters IAW a master solution.

PP SLIDE:  RAOB

(1) Severe Weather tools

PPSLIDE:  RAOB (procedures)

(a) RAOB Operation Procedures

1 The RAOB program is a very user-friendly program that operates on any IBM or compatible PC

2 Use the following steps to input and analyze Skew-T parameters on RAOB:

3 RAOB ANALYSIS

a Step 1.  Close windows (Press ALT and F4.  Select RESTART IN DOS MODE).  

b At the DOS prompt, type (CD..) [RETURN] 

c Type CD RAOB [RETURN] 

d Type RAOB [RETURN].  

e You will now be in the RAOB PROGRAM.

f Step 2.  Select RAOB Soundings 

g Step 3.  Select LOAD Data.

h Step 4.  Choose a sounding that needs to be analyzed and press [RETURN].

i Step 5.  Once the Skew-T diagram opens, numerous options will be visible that can be utilized to aid in forecasting.  For severe weather depress the [SPACE BAR] for the alphanumeric data screen.  

j Step 6.  At the bottom of this screen there will be additional options.  Select the [A]nalysis option.  This will take you to another screen with additional options. The [W]eather option will be selected next to introduce the Severe Weather Indices.
4 RAOB FORECAST

a As stated before, The RAOB Program allows for on-screen editing of both the skew-T and hodograph.  Use the following steps to edit a skew-T:
b Step 1.  Depress the [ESCAPE] key to get back to the Skew-T diagram. 
c Step 2.  Press [ESCAPE] for Menu Options

d Step 3.  From the Menu Options at the bottom of the screen select [I]nteractive, then [E]ntire sounding. Next depress the [SPACE BAR].
e Step 4.  Use the Arrow keys To edit the sounding. 

1 Arrow right key increases the value

2 Arrow left key decreases the value

3 Arrow up/down keys are used to move up and down the plotted sounding.

4 [SPACE BAR] is used to toggle between the temperature and dew point curves.

f  Step 5.  When the editing is finished depress the [ESCAPE] key to return to the interactive menu. 

g Step 6.  Depress the [ESCAPE] key again for other menu options.  Depress the [R]etain changes and then [P]lot new data.

h  NOTE:  DO NOT SAVE DATA TO FILE!

5 RAOB FORECAST WINDS

a Use the following steps to edit a hodograph:

b Step 1.  depress the [ESCAPE] key then depress [H]odograph and [E]dit winds.

c Step 2.  It is now time to change the wind directions and speeds for mandatory levels.  Move the arrow up or down the list of winds to select the level you wish to edit.  The selected level will be highlighted.

d Step 3.  When finished, depress the [ENTER] key, Press [ESCAPE], [P]lot sounding, then depress the [SPACE BAR].  For the data, Select [A]nalysis, and back to [W]eather to get the updated indices.

e To exit the program depress [ECSAPE] to menu options then depress E[X]IT.
(2) 850-mb ANALYSIS –(forecasting for locations at or near sea level)

(a) The 850-mb chart is a very important chart since it enables the forecaster to estimate current and future atmospheric stability.

1 Use symbols as shown in this text to identify the described features.

2 The features that you must analyze are marked with an asterisk (*).

(b) Maximum Wind Bands* and Streamlines*

1 Maximum wind bands 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.

2 This maximum wind band will be referred to as a low-level jet (LLJ).  There is no speed criterion for the LLJ; it is simply a maximum band of winds as compared to the overall wind field.

3 You will also analyze for significant streamlines to assist in locating other areas of moisture and thermal advection.

4 One of the primary reasons, however, for analyzing significant streamlines is to aid in identifying convergence zones.

(c) Thermal Field*

1 A detailed thermal analysis of the thermal field will correctly locate the thermal ridge.

2 Analyze isotherms for every 2Co.  Start with an even number.

3 A detailed analysis sometimes requires many erasures and adjustments.

4 While analyzing the isotherms, remember that you are looking for the thermal ridge, not just drawing isotherms.

5 A thermal ridge exists where the isotherms bulge outward from warm toward cooler temperatures.  All thermal ridges are significant in the severe analysis; so do NOT ignore a thermal ridge.

(d) Moisture Analysis*

1 Isodrosotherms. * 

a Isodrosotherms are lines of equal dew point.

b Analyze isodrosotherms starting with the +6oC dew point.

c This is considered the minimum dew point temperature capable of supporting severe thunderstorm development. (Excluding dry microbursts)

d Continue the analysis with increasing dew points at 2Co intervals.

e When drawing isodrosotherms, remember that you analyze for both the axes of maximum moisture and the axes of maximum moisture advection.

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

(e) Dry lines (Dry Intrusion)

1 Dry lines on the 850-mb analysis are areas where the streamline flow is from dry air (lower dewpoints) into areas of significant moisture.  

(f) FIELD OF ANALYSIS    PARAMETERS
COLOR CODES AND SYMBOL (COMPOSITE)

1 Streamlines

a Axis of maximum wind band (jet)


Red

b **Significant streamlines



Red

c **Convergence zones




Red

2 Thermal

a Isotherms (even number with 2Co interval)

 Red

b Thermal ridges




Red

3 Significant Moisture

a Isodrosotherms (dewpoints of > 6oC, 2Co interval)
Green

b **Scalloped areas (dewpoint depression of < 6Co)
Green

c **Significant drylines




Green

d Axis of maximum moisture advection

Green

e Axis of maximum moisture



Green

(3) 700-mb ANALYSIS

(a) Maximum Wind Band and Streamlines*

1 Maximum wind bands (jets) are important features because they are areas of large vertical wind shear and are the transport mechanism for dry intrusion.

2 This maximum wind band also indicates the areas of the most rapid temperature advection.

3 A thermal analysis may also be necessary.

4 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.

5 You will also analyze for significant streamlines to assist in locating other areas of dry intrusion and difluence.

6 They are NOT necessarily maximum wind bands.

(b) Temperature Falls and No-Change Line

1 Temperature falls should be analyzed for 12-hour changes from late fall through early spring, and 24-hour changes from late spring through early fall.

2 Analyze the temperature falls to indicate areas of cold-air advection.

3 Use the temperature falls analysis to identify the temperature no-change line.

4 The temperature no-change line helps identify the approximate position for squall line development.

(c) Thermal Analysis

1 You will use the thermal analysis to locate the areas of thermal troughs and ridges.  

a Analyze isotherms every 2Co, starting with an even numbered temperature associated with a continuous band that stretches across the chart.

b This provides a first impression of the thermal pattern.

2 Keep in mind that you are NOT simply drawing isotherms, but are looking for thermal troughs and ridges.

a The thermal ridge becomes important early spring through late fall.  

b During this time, the thermal "cap" may form.

c This cap inhibits thunderstorm development.

d The temperature that marks the cap varies from +8oC during early spring to +12oC during the summer and early fall, decreasing to +8oC again in late fall.

e Use the current or previous 500-mb analysis to aid in vertical stacking of the cold troughs.

f Use the previous 700-mb analysis to insure continuity of movement of the troughs.

g Thermal troughs assist in locating the most probable areas of vertical motion.

(d) Moisture Analysis* and Dry Intrusion*

1 Significant moisture fields are those areas where the temperature-dew point spread is 6Co or less.

a Detached areas of moisture that do NOT appear to be due only to advection from a primary moisture source region are most likely a result of vertical motion.

b This may indicate that a major or minor short-wave trough is a short distance upstream.

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

(e) FIELD OF ANALYSIS
PARAMETER

COLOR CODE AND SYMBOL

1 Streamlines

a Axis of maximum wind band (jet).


Brown

b Significant streamlines



Brown

c **Divergence zones




Brown

2 Thermal

a **Isotherms (even number, 2Co interval.)

Red

b **Thermal (cold) troughs



Blue  (on composite draw in brown)

c **24 hr temperature change line


Brown

3 Significant Moisture



a Scalloped areas




Green

b Dry intrusion





Brown

(4) 500-mb ANALYSIS

(a) Maximum Wind Band*, Streamlines*, Difluence*, and Speed Shear

1 Maximum Wind Bands*
a Maximum wind bands (jets) are important features because they increase the vertical wind shear and are the transport mechanism for cold-air advection.

b This maximum wind band also outlines the possible severe weather areas.  

c There is no speed criterion for the maximum wind band; it is simply a band of maximum winds compared to the overall wind field.

2 Significant Streamlines and Difluence*
a Significant streamlines are not necessarily maximum wind bands.  

b Streamlines help to identify areas of difluence.

c Sketch all significant streamlines indicating diffluent flow patterns.

3 Horizontal Speed Shear.

a A rapid decrease in the speed of flow to the right of the jet.

b Decreases in the same direction depict a horizontal speed shear zone.

(b) Thermal Field*, Cold Pools/Troughs*

1 Analyze isotherms at 2Co intervals beginning with an even number isotherm that extends across the chart.

2 While analyzing the thermal field, remember that you are looking for cold pools and troughs at the 500-mb level.  Cold pools and thermal troughs help identify the position of major and minor short-wave troughs.

(c) Moisture Field

1 Significant moisture field is the area where the temperature-dew point spread is 6oC or less, or where the dew point is -17oC or greater.

2 Detached areas of moisture NOT explained by pure advection from a primary moisture source region may indicate an area of vertical motion.

(d) Height Falls*

1 Height falls at the 500-mb level furnish a clue to the location and movement of long- and short-wave troughs.

2 Height falls also approximate the area of maximum positive vorticity.

3 Since 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.  

4 Use 30 m intervals starting with -30 m.

(e) FIELD OF ANALYSIS
PARAMETER    COLOR CODE AND SYMBOL

a Streamlines

b Axis of maximum wind band (jet)


Blue

c Significant streamlines



Blue

d Divergence zones




Blue

e Speed shear zones




Blue

2 Height

a 24 hr Height falls (with 30 meter interval.)

 Blue

3 Thermal

a Isotherms (even number, 2Co interval.)

Red

b Thermal (cold) troughs



Blue

c Cold pockets/pools




Blue

4 Significant Moisture

5 **Scalloped areas (dewpoint depressions of < 6Co)
Green (on composite draw in blue)

(5) 300-mb ANALYSIS

(a) Isotachs*

1 Isotachs are lines of equal wind speed.

2 Isotachs are drawn at intervals of 30 knots for speeds of 60 knots or greater during the cold season, and 20-knot intervals for speeds of 40 knots or greater during the warm season.

3 Isotachs help to identify the maximum wind band.

(b) Maximum Wind Band* and Streamlines

1 Analyze for the maximum wind band (jet).

2  The maximum wind band is important because it acts as an exhaust mechanism for thunderstorm development.

3 Speed criteria do NOT exist for the 300-mb analysis in severe weather.  

4 You are looking for both the polar front jet and other maximum wind bands.  

5 The maximum wind band is simply an area of stronger winds as compared to the overall analysis.

6 Analyze other significant streamlines to aid in identifying diffluent zones.

(c) Diffluence*, and Speed Shear

1 Diffluent zones exist where there is significant branching of the flow, not necessarily along the maximum wind band.  

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

(d) FIELD OF ANALYSIS
PARAMETER       COLOR CODE AND SYMBOL

1 Streamlines

a Axis of maximum wind band (jet)

Purple

b Significant streamlines


Purple

2 Divergence zones




Purple

3 **Significant speed shear



Purple

4 Isotachs





Purple

(6) SURFACE CHART ANALYSIS

(a) The surface chart is the most important chart for mesoscale analysis due to the frequency of availability and density of reporting stations as compared to upper air charts.  

1 The surface chart works well in tracking synoptic and meso-scale triggering mechanisms.  

2 The parameters that you must analyze for are marked by an asterisk (*). 

(b) Isobars*

1 Analyze isobars every 2 mb, starting with an even numbered isobar that extends over the entire chart.  

2 If necessary to identify meso-scale highs (bubble highs) or meso-scale lows, a 1 mb analysis may be accomplished.

(c) Fronts*, Troughs*, Squall Lines*, and Pressure Centers*

1 After the isobaric analysis, identify all fronts, troughs, highs, and lows.  

2 Use appropriate colors and symbols.

(d) Drylines*

1 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.  

2 A dryline exists in these areas when there is a dew point difference of 10Fo or more over a relatively short distance.  

3 The 55oF isodrosotherm is a good first guess for the location of the dryline.

(e) Isodrosotherms*

1 Analyzing isodrosotherms at 5Fo intervals for dew points of 55oF and greater.  This value is important because it appears to be the lowest value capable of supporting tornadic thunderstorms.

(f) Thunderstorm Outflow Boundaries*

1 Nearly all convection creates outflow boundaries.  

2 When you identify a thunderstorm, assume that an outflow boundary is present with any existing storms unless you have absolute proof that it does not yet exist.

(g) FIELD OF ANALYSIS
PARAMETER
COLOR CODES AND SYMBOLS

1 Isobaric Analysis - Isobars (2 mb interval, even numbers)
Black

2 Fronts

a Cold






Blue

b Warm






Red

c Occluded





Purple

d Squall lines





Black

e Troughs





Black

f Drylines





Brown

g Outflow boundaries




Blue

3 Pressure Centers

a Synoptic highs





Blue

b Mesoscale highs




Blue

c Synoptic lows





Red

d Mesoscale lows




Red

4 Streamlines - Bands of strong winds**


Red

5 Thermal

a **Isotherms (5Fo interval)



Red

b **Thermal ridges




Red

6 Moisture

a Isodrosotherms (start with 55oF, every 5Fo)

Green

b **Axis of maximum moisture advection

Green

c **Axis of maximum moisture


Green

(7) COMPOSITE CHART

(a) Redraw all items not asterisked from the constant pressure charts on the blank composite charts.  

(b)     Keeping in mind MILE (Moisture, Instability, Lift and Exhaust) and locations of severe weather as discussed in earlier chapters, draw boxes of likely severe weather criteria.

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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