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These images are of the Jarrell, TX tornado that occurred shortly 

before 3:45 pm CDT on 27 May 1997.  Jarrell, TX is a small rural 

town in northern Williamson County, located just 20 miles 

southeast of Fort Hood.  The tornado killed 27  people, injured 12, 

and caused $40 million in damages. 

Photos from: http://www.examiner.com/article/atmospheric-archive-jarrell-tornado-the-last-killer-f5-to-hit-texas 



When conditions are ripe for severe weather to strike, 

the worst thing any meteorologist can do is sit around 

waiting for something to happen.  Thousands of lives 

and millions of dollars in assets may rely on your 

ability to warn them of the potential and imminent 

danger from thunderstorms and tornadoes. 

 

 

As soon as the potential of thunderstorms is 

expected, the weather forecaster should use available 

tools and resources to evaluate how strong those 

storms will become.  



Although we are expected to be as accurate as 

possible, weather is not an exact science, so we may 

not always have all the answers. Fortunately, our 

customers understand this and would rather have us err 

on the side of caution when faced with potential severe 

weather.  

May 27, 2007 

Killeen TX 

Tornado 



EU/CU Collaboration 

Active discussion about weather scenario 

prior and during event is critical to 

successful resource protection 

 



Overview 

• Fort Hood WWAs 

• SWAP 

• Impacts to Operations 

• Fort Hood Observations 

• Supplementing Observations 

• Thunderstorm Reporting 

• Unofficial Weather Reports 

• Review of the Basics 

• Identify/Forecast the Threat 



Fort Hood Weather Watches 

Issued by 26 OWS 

IMPORTANT: 
1. Severe Thunderstorm watch/warning will be issued as a bundle and will always contain both damaging wind (> 45KT) 

AND damaging hail (> 1/2 inch).  The Moderate Thunderstorm warning will also be issued as a bundle and will always 

contain both high wind (> 35KT and less than 45KT) AND large hail (> 1/4 inch and less than 1/2 inch).   Occurrence of 

either of the specified criteria in severe thunderstorm and moderate thunderstorm warnings verifies these warnings.  

 2.  Watches/warnings will include maximum wind speed, maximum hail size, maximum rain/snow accumulation expected. 



Fort Hood Weather Warnings 

Issued by 26 OWS 

IMPORTANT: 
1. Severe Thunderstorm watch/warning will be issued as a bundle and will always contain both damaging wind (> 45KT) 

AND damaging hail (> 1/2 inch).  The Moderate Thunderstorm warning will also be issued as a bundle and will always 

contain both high wind (> 35KT and less than 45KT) AND large hail (> 1/4 inch and less than 1/2 inch).   Occurrence of 

either of the specified criteria in severe thunderstorm and moderate thunderstorm warnings verifies these warnings.  

 2.  Watches/warnings will include maximum wind speed, maximum hail size, maximum rain/snow accumulation expected. 



Weather Watches/Warnings 

Issued by 3 WS 

Fort Hood Weather Warning: 



Observed Weather Advisories 

Issued by 3 WS 



IMPORTANT… 
26 OWS Watches/Warnings Issued for Entire 

Fort Hood Reservation 



3 WS Severe Weather Action 

Procedures (SWAP) 

• SWAP will be implemented for the mandatory severe 

weather watch/warning criteria indicated below: 

 



3 WS Severe Weather Action 

Procedures (SWAP) 

• The 3 WS SWAP team will consist of the individuals 

below (total number of personnel will be an ORM 

decision based on the nature and magnitude of the 

severe weather event or mission(s) expected) 

– Airfield Services Forecaster *(Team Leader) 

– Mission Weather Forecaster (could be same person as 

above when only one person on duty) 

– Severe Standby Technician - Senior SQ forecaster 

identified on duty schedule as “Severe Standby 

Technician” and will be available 24 hours a day 

– Flight CC and/or NCOIC 

– Additional squadron forecasters as determined by Flight 

CC and/or NCOIC 



3 WS Severe Weather Action 

Procedures (SWAP) 

• The SWAP Leader and Severe Standby Technician will 

discuss, analyze (complete severe weather checklists), 

and assess threat in conjunction with 26 OWS 

• During normal duty hours or as situation dictates the 

Flight CC/NCOIC and any other available squadron 

forecasters will also be available to discuss the 

meteorological situation 

• The goal is to commit to course of action(s) and 

issue severe weather watches and warnings based 

more on severe weather indicators and less on 

actual sightings 

 



26 OWS Severe Weather Action 

Procedures (SWAP) 

•  The 26 OWS routinely schedules adequate 

manning resources for each duty shift to respond to 

severe weather situations within the AOR 

 

•  The 26 OWS Operations Floor leaders continuously 

assess severe weather threats and shift manning, as 

needed, to address additional workload needs for 

locations 



Impacts to Operations 

Fort Hood Regulation 95-1 (1 Apr 2013) 



Impacts to Operations 

Fort Hood Regulation 95-1 (1 Apr 2013) 



Impacts to Operations 

Fort Hood Regulation 95-1 (1 Apr 3013) 



Fort Hood Airfield Weather Sensors 

• RGAAF (KGRK) and HAAF (KHLR) 

– The FMQ-23 Automated Meteorological Observing 

Systems (AMOS) at KGRK and KHLR are operated in full 

automated mode to provide the official METAR and SPECI 

observations 

– Weather forecasters are available 24/7 to augment 

(supplement and back-up) the KGRK AMOS IAW 

AFMAN15-111, IC-1 and anything that would adversely 

impact flight/ground operations (flight safety will 

always be the highest priority!) 

– Weather forecasters will augment (back-up only) the 

KHLR AMOS during HAAF operating hours (M-F 0800-

2400L)  

http://static.e-publishing.af.mil/production/1/af_a3_5/publication/afman15-111/afman15-111.pdf
http://static.e-publishing.af.mil/production/1/af_a3_5/publication/afman15-111/afman15-111.pdf
http://static.e-publishing.af.mil/production/1/af_a3_5/publication/afman15-111/afman15-111.pdf
http://static.e-publishing.af.mil/production/1/af_a3_5/publication/afman15-111/afman15-111.pdf
http://static.e-publishing.af.mil/production/1/af_a3_5/publication/afman15-111/afman15-111.pdf


Fort Hood Airfield Weather Sensors 

KGRK AMOS Locations 

KHLR AMOS Locations 



Supplementing Tornadic Activity 

• Tornado(s) (+FC), waterspout(s) (+FC), or funnel cloud(s) 
(FC) will be reported in a METAR/SPECI IAW AFMAN15-
111, Atch 2 whenever they are observed to begin (first 
seen), are in progress, or disappear (end) 

• Encode tornadoes, funnel clouds, or waterspouts in 
format, Tornadic activity_B/E(hh)mm_ LOC/DIR_(MOV), 
where TORNADO, FUNNEL CLOUD, or WATERSPOUT 
identifies the specific tornadic activity 

– B/E denotes beginning and/or ending time 

– (hh)mm is time of occurrence (only minutes are required if 
the hour can be inferred from the report time) 

– LOC/DIR is location (distance if known) and/or direction of 
the phenomena from the EU, and MOV is the movement, if 
known 

• Tornadic activity will be encoded as the first remark after 
the "RMK" entry   Example:  TORNADO B13 6 NE 



Supplementing Hail 

• Hail (GR) will be reported in a METAR/SPECI when hail   > 1/4 

inch begins (local warning criteria), is in progress or ends 

• Depth of hail on the ground is not reported in the 

METAR/SPECI report 

• When hail is supplemented in the body of the report, a remark 

should be included to report beginning or ending time, unless 

the SPECI time is the beginning or ending time of the hail 

• Report hailstone size in remarks when hailstones 1/4" or larger 

in diameter occur (no intensity is assigned) 

– Encode Hailstone size (> 1/4 inch) in format, GR_[size]_[Plain 

Language] 

• GR is the remark identifier 

• [size] is the diameter of the largest hailstone 

• Hailstone size is encoded in 1/4 inch increments 

• NOTE:  If GS is encoded in the body of the report, no hailstone size remark is 

required 



Thunderstorm Reporting 

• Thunderstorm (TS) - A local storm produced by a 

cumulonimbus cloud accompanied by lightning and/or 

thunder 

Note:  Due to the various types of thunderstorm/lightning sensors 

employed on AF AMOSs, thunderstorm/lightning detection and ranging 

capability differs from platform to platform (e.g., FMQ-19, TMQ-53, 

FMQ-22). Weather technicians should review the Lightning Detection 

Technique and Procedure available on the Air Force Weather 

Agency Confluence web site, as well as the technical order or 

operations manual of the AMOS used to gain situational awareness 

about the capabilities/limitations of these sensors and the need to 

supplement sensed data from stand-alone sensors with data from a 

networked lightning detection system and/or other reliable sources 

(when available) 

https://weather.af.mil/confluence/download/attachments/10846887/Weather_Techniques_and_Procedures_Lightning_Detection.pdf?version=1&modificationDate=1347462499000
https://weather.af.mil/confluence/download/attachments/10846887/Weather_Techniques_and_Procedures_Lightning_Detection.pdf?version=1&modificationDate=1347462499000
https://weather.af.mil/confluence/download/attachments/10846887/Weather_Techniques_and_Procedures_Lightning_Detection.pdf?version=1&modificationDate=1347462499000


Thunderstorm Reporting 

• A thunderstorm with or without precipitation will be 

reported in the body or remarks of the observation when 

observed to begin, be in progress, or to end 

• Remarks concerning the location, movement, and 

direction (if known) of the storm may be added to the 

METAR/SPECI that reported the thunderstorm 

• A SPECI will be encoded/disseminated when a 

thunderstorm begins or ends (a SPECI is not required to 

report the beginning of a new thunderstorm if one is 

currently reported) 



Thunderstorm Reporting 

• For reporting purposes, a thunderstorm is considered to 

have begun and to be occurring "at the station" when: 

 

(1)  thunder is first heard when location is unknown, 

(2)  when hail is falling or lightning is observed at or near 

the airfield and the local noise level is such that resulting 

thunder cannot be heard, or 

(3)  lightning detection equipment indicates lightning strikes 

within 5 nautical miles of the airfield 

 



Thunderstorm Reporting 

• When thunder is heard and the location is known (i.e., 

determined by radar or lighting detector) 

– VCTS may be reported if the location of the storm is 

determined to be between 5-10 nautical miles 

– If thunder is heard and the location is determined to be 

beyond 10-nautical miles, do not carry TS or VCTS in 

present weather, technicians may include TS comments in 

remarks (e.g., "TS 12SE MOV NE") 

• A thunderstorm is considered to have ended 15 minutes 

after the last occurrence of any of the criteria previously 

mentioned 

 



Unofficial weather reports are defined as a report of 

one or more weather elements from an individual who 

is not task certified to take official observations (i.e., 

pilot or law enforcement official).  Unofficial reports 

can provide additional and supplemental information 

that may be important to the safety of local aviation 

and public safety.  

Unofficial reports of severe weather from credible 

sources within 15 statute miles will be appended in 

the remarks of the observation and disseminated long-

line and locally.  Follow up credible reports of severe 

weather with the 26 OWS.  Mission-restricting weather 

may be appended in the remarks of the observation 

and sent out at the technician’s discretion. 

Unofficial Weather Reports 

Example Observation: 

KGRK SPECI 101945Z 25015G32KT 7SM BKN025 25/21 A2980 RMK UNCONFIRMED 

TORNADO 9SW MOV NE PER LAW ENFORCEMENT DSNT LTG SW PRESRR 

http://www.janolby.se/mixedemotions/index.php?showimage=25


Review of the Basics 

Do you truly understand what those stability indicies 

represent? 

 

Do you know what severe weather indicators you 

should be looking for? 

 

Let us look at just a few to refresh our memories… 



What is CAPE?  This is a measure of 

the convective instability of the 

atmosphere and thus, the potential for 

thunderstorms  

 

How is CAPE determined?  The 

positive area on a sounding is 

proportional to the amount of CAPE 

 
•  The higher the positive area, the higher 

the CAPE 
 

•  The positive area is the area where the 

parcel sounding is to the right (warmer) than 

the environmental sounding 
 

•  The units of CAPE are Joules per 

kilogram (energy per unit mass)  

CAPE 
(Convective Available Potential Energy) 

This sounding shows a CAPE of 

3618 Joules per kilogram 

Positive Area 



CAPE 
(Convective Available Potential Energy) 

Hail:  As CAPE increases (especially above 2,500 J/kg) the hail potential 

increases--large hail requires very large CAPE values 

 

Downdraft:  An intense updraft often produces an intense downdraft 

since an intense updraft will condense out a large amount of moisture; 

expect isolated regions of very heavy rain when storms form in a large or 

extreme CAPE environment 

 

Lightning:  Large and extreme CAPE will produce storms with abundant 

lightning 

 

Pitfalls: 

•  Storms will only form and the CAPE actualized if the low level capping 

inversion is broken 

 

•  CAPE magnitude can rise or fall very rapidly across time and space  

 



What is the operational significance of CAPE?    
 

CAPE 
(Convective Available Potential Energy) 

AFWA TN98-002, Table 3-2 

•  High CAPE means storms will build vertically very quickly 

 

•  The updraft speed depends on the CAPE environment 

 



CAPE 
(Convective Available Potential Energy) 

CAPE values are not a direct indicator of severe weather 

 

• They should be used in conjunction with helicity (a measure of the 

rotation potential of a column of air) for forecasting severe weather 

 

•  Use values above 200 J/kg in conjunction with helicity to determine 

conditions for tornadic thunderstorms and severe weather 

 

•  Be aware violent thunderstorms and tornadoes are associated with 

a wide range of values:  large CAPE values combined with low wind 

shear, and conversely, low CAPE values combined with high wind shear 

are both capable of producing conditions favorable for the development 

of tornadoes (mesocyclogenesis) 



What is CINH? 

•  Anti-CAPE (negative 

CAPE) in the lower 

troposphere.  Another term 

for CINH is the “cap” or 

“capping layer” 

•  The cap must be broken 

before surface-based lifting 

is able to move into the 

+CAPE region of a 

sounding and develop into 

deep convection 
 

CINH or CIN 
(Convective Inhibition) 

Moderate to strong cap 



•  CINH will be reduced by: 

1) daytime heating 

2) synoptic upward forcing 

3) low level convergence 

4) low level warm air advection 

(especially if accompanied by 

higher dewpoints 
 

•  CINH is most likely to be 

small in the late afternoon since 

daytime heating plays a crucial 

role in reducing CINH 
 

CINH or CIN 
(Convective Inhibition) 



“Cap”—Fort Hood ROT 

Remember…reaching convective temp will break a cap; 

however, convective temp does not necessarily mean 

convection, but rather the point in which CU will form 



THETA-E 
Equivalent Potential Temperature 

•  Measure of the temperature a parcel of air would have if lifted to 

saturation, thus releasing the latent heat in the parcel, and then lowered dry-

adiabatically to 1000 mb 

•  Takes into account both moisture content and temperature of the air—

THETA-E increases as temperature and moisture increases 

•  Areas of high THETA-E are 

positively buoyant and unstable, 

and thus more favorable for 

thunderstorm development 

•  THETA-E ridges, regions of 

particularly high THETA-E, can be 

found in areas of strong warm air 

and moisture advection, and are 

prime locations for thunderstorm 

development 



 

•  Severe weather sounding (large CAPE, very unstable LI)  

 

•  Large hydro lapse in mid-levels (mT air in boundary layer 

capped by cT air)  

 

•  There must be an inversion above mT air  

 

•  Most common in Great Plains, Midwest and SE US  

 

•  Most common severe weather: Large hail, tornadoes, 

convective wind gusts of 58mph or greater  

 

•  If speed /directional wind shear and strong low-level jet 

are present on sounding, severe weather chances are 

enhanced  

Goalposts or “Loaded Gun” Sounding 







•  Mid-level dry air  

 

•  Similar to goal post sounding but with more moisture (higher 

precipitable water in sounding)  

 

•  Dry air aloft will entrain into the downdraft and cause 

evaporational cooling--this increases the negative buoyancy 

and can result in microbursts and macrobursts  

 

•  If supercells develop they are most likely to be high 

precipitation supercells  

 

•  Most common severe weather: winds > 58mph, small hail 

near the 3/4" threshold, tornadoes possible (depends on low 

level shear and CAPE) 

Wet Microburst Sounding 





•  Topography plays an important role in dryline development/movement 
 

•  Elevation from western Nebraska south through west Texas averages about 

3,000 feet above sea level--air descending the eastern slopes of the Rockies 

warms and dries out as it sinks, creating a hot, dry, cloud-free zone that gives 

birth to the dryline 

Dryline as seen on Lubbock radar 

just before sunset… 
•  As the parched air moves eastward 

toward lower elevations, it encounters more 

and more moisture and has more and more 

air to mix--this slows it down, and by mid-

afternoon the dryline usually stalls 
 

•  By early evening, the dryline is in full 

retreat back to the high plains, pushed 

westward by low-level winds on the moist 

side of the boundary 
 

•  Sometimes the dryline repeats this cycle 

for an entire week, producing severe storms 

day after day 

What is the Dryline? 



700mb wind flow  
across Rockies 

Moist flow from  
Gulf of Mexico 



•  The dryline separates warm/dry air from warm/moist air, but it is NOT A 

FRONT--the air density of the warm, dry air does not differ much from the 

warm, moist air ahead of it 

 

•  Most common and most intense in the spring and early summer 

season in the southern high plains region of the United States 

 

•  Tropospheric wind above the dryline will not be uniform across the 

entire dryline boundary 

 

•  Surges of stronger tropospheric wind will advance the dryline forward 

along segment(s) of the dryline—referred to as a dryline bulge 

 

- Low-level convergence/shear is enhanced along this advancing segment 
 

- Dryline thunderstorms can be initiated by this convergence enhanced uplift 

What is the Dryline? 



Locating the Dryline 
• Located by contrast in dew points 

• 55° F isodrosotherm (line of equal dew point) is 

recommended first estimate of dry line 

• At times can be seen on satellite (IR) and radar 

 

 

Dryline 

Initial convection  

ahead of dryline 



•  In order to determine the probable movement of the dryline, check 

the morning soundings to see how deep the low-level moisture is east 

of the dryline  

 

•  A moisture layer only a few thousand feet thick will tend to mix 

quickly, allowing the dryline to advance eastward rapidly 

 

• Drylines reach speeds of 50 mph when there is little low-level 

moisture in their paths  

 

•  On the other hand, a moisture layer around 5,000 feet thick will tend 

to slow down the mixing process and could bring the dryline to a halt 

Dryline Movement 



•  The dryline will not produce a severe storm by itself; it usually has to 

wait for an upper-air disturbance to lift the warm, moist surface air to its 

east through a stable layer (temperature inversion) aloft—capping layer 

 

•  Study morning soundings to determine the strength of the cap 

 

•  Stronger the cap, the more difficult it is for a storm to form 

 

1/3 of storms developed within 15 miles of dry line 

 

1/2 developed from 15 miles west to 65 miles east 

 

Storms can even form on a retreating dry line 

 

Dryline Thunderstorms 



•  A dryline-frontal intersection is also an area of enhanced moisture--

and surface wind--convergence 

 

•  The front can be cold or warm, or a thunderstorm outflow boundary 

 

•  Storms that form at such an intersection are literally located in a 

narrow canyon that channels moisture and wind into the storm  

 

•  Stationary or slow-moving cold fronts create a "point" for storm 

development at the intersection  

 

•  In contrast, a rapidly moving cold front merging with a dryline 

frequently creates a "line" of storms or a squall line 

 

 

Dryline—Frontal Intersection 



Dryline—Frontal Intersection 



Identify/Forecast the Threat 
• Due to the large amount of weather data available in 

most cases, and the complexity of high-impact weather 

forecasting exploit 26 OWS and NWS tools--is there a 

threat (short-term and long-term)? 

– 26 OWS Threat Assessment 

• Outlines the potential for severe weather across an area, not 

necessarily that it will occur at Fort Hood 

• Provides confidence level (Low, Moderate, High, Extremely High)  

• Participate in daily DCO Chat (1130L) 

– SPC Convective Outlooks and Mesoscale Discussions 

• Each outlook involves detailed analysis of recent and current 

weather data, followed by intensive examination of computer 

forecast models 

• Mesoscale Discussions are concise short-term guidance messages 

that address areas of current or expected hazardous weather 

– NWS Dallas/Fort Worth Forecast Discussions, Watches & 

Warnings, and graphics 
Click each of the links above to view the products 

https://owsjet26.us.af.mil/asd/popup_display_asd.jsp?sensorName=KGRK%20FMQ-23%20RWY%2015&locationID=60d2bda0-9ef0-42ac-81d0-6d7398575094&platformID=&followReporting=false&REFRESH_RATE=60
http://www.spc.noaa.gov/products/outlook/day1otlk.html
http://www.spc.noaa.gov/products/md/
http://www.spc.noaa.gov/products/md/
http://www.spc.noaa.gov/products/md/
http://www.srh.noaa.gov/fwd/


New Changes to SPC Outlooks 
• Severe weather outlooks include 

one renamed category (Marginal) 

and one additional category 

(Enhanced) 

• Categories may now be referred to 

by name or number 

• Remember: 

- Equally dangerous thunderstorms 

can occur in any risk outlook 

category—higher categories don’t 

imply more intense/severe 

thunderstorms, but rather more 

areal coverage of thunderstorms 

- The risk area can quickly change 

depending on the environment at 

any given time/day 

More detailed information on risk categories: 

 http://www.spc.noaa.gov/misc/about.html 

http://www.spc.noaa.gov/misc/about.html


NWSChat 

• An Instant Messaging program utilized by NWS operational 

personnel to share critical warning decision expertise and other 

types of significant weather information 

• Great tool for monitoring current severe weather threat 

• Mandatory for 3 WS SWAP Standby Personnel 



Identify/Forecast the Threat 

• Ok…there is a theat, so dig into the situation yourself—

evaluate the potential short-term and long-term 

- Begin with most representative upstream Skew-T to 

the location and analyze for indication of convective 

instability in the airmass 

- Analyze upper-air/surface products to determine 

favorable or unfavorable conditions for severe 

weather 

- Don’t forget real-time data such as METSAT and 

radar to evaluate the immediate threat  

 

Next slides refer to AFWA/TN-98/002,Table 3-5; Table 3-3 and 

Table 3-4 for a review of severe weather analysis indicators 

and stability indicies 



 
AFWA/TN-98/002 Table 3-5 
Product Analysis Matrix/Reasoning 

 



 
AFWA/TN-98/002 
Severe Weather Indices 

 



Identify/Forecast the Threat 
• Keep digging—evaluate the potential 

- Review various forecast products 

- Look for consistencies among 

products to gain confidence in your 

forecast 

• Apply specific forecast techniques—for 

example, use 3 WS MEF checklist (Acme 

Storm Box) available on 3 WS  shared-

drive Tools folder (Note:  First tab (Instructions 

Worksheet) has operating instructions) 

• The last slides will cover just a few 

products you might want to consider 



Model Forecast Soundings/Indicies 

•  For a finer scale look, 

utilize forecast soundings 

•  Reference AFWA/TN-

98/002 Table 3-3 and 3-4 

for info on specific 

indicies 



TARP Display 
• Great tool that provides an easy read display of key parameters 



 
26 OWS Severe Weather 

Analysis Overlay 

 

 
Click the Severe 

button 

 

*Provides an easy to use tool when evaluating 

parameters from AFWA/TN-98/002 Table 3-5 

 



AFWA Ensembles 

Point Ensemble 

Probability is a 

great long range 

and first look at 

severe potential 



High Resolution Rapid Refresh (HRRR) 
•  Experimental NOAA real-time 3-km resolution, hourly updated, cloud-

resolving atmospheric model, initialized by 3km grids with 3km radar 

assimilation over a 1-hr period 

•  Designed to provide rapidly updated model guidance on convective 

storms for air traffic management, severe weather forecasting, and NOAA 

National Weather Service Warn-On Forecast 
 http://rapidrefresh.noaa.gov/HRRR/ 

Select SC to view the south central US AOR 

Also available on 

SPC Tools page  

http://rapidrefresh.noaa.gov/HRRR/


Summary 

• Know the threats--Fort Hood WWAs 

• How do you respond--SWAP 

• Know the significant impacts to Fort Hood operations 

• Understand automated vs augmented observations and 

how to supplement when required 

• Understand basic severe weather indicies and indicators 

• Identify/forecast the threat—exploit 26 OWS and NWS 

products/expertise and evaluate the various products 

available to increase your confidence in the forecast 

Remember--as soon as the potential of thunderstorms 

is expected, use available tools and resources to 

evaluate how strong those storms will become 



AFMAN15-111 IC-1 (13Jan2015) 

 

FHR115-1 (21Feb13) 

 

FHR95-1 (1Apr13) 

 

AFWA/TN-98/002 

 

http://www.theweatherprediction.com/ 

 

DRYLINE MAGIC by Tim Marshall, 
http://www.southalabama.edu/meteorology/rwade/Notes/Severe%20Weather%20Soundings.pdf 

 

Storm Chase Seminar by Tim Marshall, January 2004 
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