
Abstract 
 

During Florida summers, afternoon thunderstorms are an everyday occurrence. 

At times, wind gusts produced by these thunderstorms can exceed 50 knots 

and be a danger to people and property. Several methods to predict these wind 

gusts have been used over the years. Two methods known as T1 and T2 that 

have been in use since the 1970’s utilize rawinsonde data plotted on a Skew-T 

Log P diagram. For this study T1 and T2 gust prediction calculations were 

made for nine wind events in Florida. The predicted gust values were compared 

to reported gust values to determine if there was a significant difference in the 

accuracy of the T1 and T2 methods. The T1 method proved to be a more 

accurate predictor in 8 of the 9 events. 

 

Introduction 

Over the east coast, and the state of Florida in particular, weather forecasting 

during the summer months is greatly a work of predicting sudden mid-day 

thunderstorm activity. Thunderstorm probability forecasts often include possible 

damaging wind gust values. Thunderstorms relieve vertical instabilities, which 

are often released in damaging winds called downbursts (McCann, 1994). 

Meteorologists often rely on stability indices calculated from rawinsonde data 

on a Skew-T diagram to give a convective outlook for the day. Although 

computer programs and equations are often used to calculate these indices, 

some peak wind calculations are still done by hand. 

 

Methods known as T1 and T2 as described in Air Weather Service Technical 

Report 200 (Rev), (Miller, 1972), have long been used to predict maximum wind 

gusts from thunderstorms. The accuracy of strong wind predictions is a concern 

of many in the construction, transportation, and farming industries as well as 

the general public. This study compares T1 and T2 gust predictions to reported 

gust values for nine Florida wind events to determine if there was a significant 

difference in the accuracy of the T1 and T2 methods. 

 

 For this study, a series of 9 rawinsonde plots were plotted in the state of 

Florida. The cities nearest to the closest rawinsonde weather balloon launch 

were plotted for the area (Image 1). 

 

Methods 

To find reports of convective wind gusts in Florida, records from NOAA’s 

National Weather Service Storm Prediction Center database were searched. 

This database gives reports of hail, tornadoes, and high wind. The high wind 

area of the database was searched until a measurement of a wind gust in 

Florida was found. Often, the speed would be unknown. Nine reports having 

measured wind gusts were located. The gust speed and county for each report 

was recorded and used to find the location of the nearest rawinsonde launch 

site. 

 

Image 1 shows the location of each gust event (red balloon) and the nearest 

rawinsonde launch location (yellow pin). A rawinsonde data text list for the 

morning of each event was acquired from the Wyoming Weather Web. The 

data included pressure level (mb), height (m), dew point temperature (°C), air 

temperature (°C), and wind speed (kts). Each 1200UTC temperature and dew 

point temperature profile was plotted to above 600mb on a Skew-T diagram. 

After the data was plotted, T1 and T2 wind gust values were calculated and 

analyzed for comparison. The methods used for calculating T1 and T2 are both 

products of the Technical Report 200’s Notes on Analysis. 

 

a. Calculating T1 

 

After the temperature and dew point were plotted on the Skew T, steps for 

calculating a wind gust based upon T1 procedures were followed. 

 

If the sounding had an inversion, the warmest point of the inversion was 

followed along the saturation adiabat to the 600 mb level. This temperature was 

recorded. The actual dry bulb temperature at 600 mb was then subtracted from 

the recorded temperature. The absolute value of this number was taken as the 

value for T1. The gust speed corresponding to the T1 value in Table 1 was then 

found by interpolation if necessary. To this value, one-third the mean wind 

speed in the layer from the surface to 5000 feet was added to obtain the 

maximum wind gust. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T1 

Value 

(°C) 

Gust 

speed 

(kts) 

T1 

Value 

(°C) 

Gust 

speed 

(kts) 

3 17 10 37 

4 20 11 39 

5 23 12 41 

6 26 13 45 

7 29 14 47 

8 32 15 49 

9 35 16 51 

Table 1. This is the chart from Technical Report 200 used to 

interpret T1 values into wind gusts. One-third the average 

wind speed between the  surface and 5000 feet  should be  

added to the gust speed.  

Image 1. This is an image from Google Earth of the 

reported wind gust locations (red balloons) and where 

the nearest rawinsonde data was located (yellow pins.) 

Figure 2. This is also a figure from Technical Report 200. It is used to 

find the maximum, average, and minimum probable wind gust speed 

using the T2 method. 

T1 T2 

P value 

from paired 

t test 

0.061 0.051 

 Table 2. These are the results of a t-test 

done for this study. It was found that 

since both p-values of T1 and T2 are 

over 0.05 that both methods are not 

statistically different from reported  

values.alue 
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b. Calculating T2 

 

For calculating T2, the 0°C isotherm must first be located on the wet bulb curve. 

This is done by taking the dew point temperature up the mixing ratio line, and 

then by taking the dry bulb temperature (from the same pressure level) up the 

dry adiabat. The intersection of these lines is followed back to the original 

pressure level along the moist adiabat to find the wet bulb temperature. Repeat 

from different pressure levels until the 0°C isotherm on the wet bulb curve is 

found. Then follow the moist adiabat down to the surface, and record that 

temperature. That temperature should then be subtracted from the forecast 

maximum surface temperature to give the value of T2. The maximum surface 

temperature is simply the warmest point of the inversion taken to the surface via 

the dry adiabat. Enter the value for T2 on the x-axis of Figure 2. A vertical line 

from this point will intersect the dashed curves on the chart to provide a 

minimum, average, and maximum wind gust prediction. For this study the 

average gust value was recorded if possible, or the maximum gust if an 

average was not possible. 

 

Results  

The results of the study were that T1 is in fact a better predictor for the wind 

gust speed, as seen in figure 3. When the data was graphed, all but one of the 

cases revealed that the T1 method was closer to the reported wind gust.  

However, the T-test concluded that both the T1 and T2 method are not 

statistically significantly different from the reported gust values.  

 

Conclusion 

Even though the T1 predicted wind gusts were closer to the reported wind gusts 

in 8 of the 9 events studied and had a smaller standard deviation, a p-value just 

above 0.05 does not strongly support T1 as the better predictor. The study 

should be repeated with a larger number of cases in Florida. Similar studies in 

other areas of the country may yield different results. Even though the 

calculated wind gusts were off by a significant amount for certain events, any 

indication of severe weather should always be communicated to the public. 

 

 

References 

  Schultz, Paul, 1989: Relationships of Several Stability Indices to 

Convective Weather Events in Northeast Colorado. Wea. Forecasting, 4, 73–

80. 

.  McCann, Donald W., 1994: WINDEX—A New Index for Forecasting 

Microburst Potential. Wea. Forecasting, 9, 532–541. 

 Miller, Robert C. United States Air Force. Air Weather Service. Technical 

Report 200: Notes on Analysis and Severe-Storm Forecasting Procedures of 

the Air Force Global Weather Central. Air Weather Service, 1972. Print.  

 

Acknowledgements 

Ms. Pallan would like to thank Professor Carlton Parks and Jeff Colvin for 

guidance throughout the research project. Also, thanks to the DMES faculty for 

providing all the tools necessary for success. 

 

If there are any questions about the study, contact Nichole Pallan at: 

npallan2011@my.fit.edu 

 

 

Figure 3. This is a graph of all the wind gusts calculated using the T1 method (White) and T2 method (Blue)  compared to the 

reported gust values (Red.) Note that for all but one case, the T1 method is closer to the reported wind gusts. 

T1 T2 

Average 

STDV 
7.06 10.61 

 Table 3. These are the average 

Standard Deviations for the results of T1 

and T2 calculated wind gusts. This 

shows that T1 is a closer predictor than 

T2.value 
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