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Introduction

 Tornado forecasting is a challenge

e GwdzZf Sa 2F ¢KdzYoé¢ F2N aey:
* Developed by FawbushlF YR aAft £t SNIJ AYy wmdpnQa

e Has not been updated since Miller (1972)

e Led to both synoptic patterns and environmental parameters that
were deemed favorable for tornadoes

e Goal: Creation of ujio-date documentation on the
synoptic environments, and an increased recognition
of significant tornado days based upon synoptic
environments forecast by numerical models.



Data & Methodology

e Data Sources & Interpretations

e Synoptic Environment
» RUC GRIB Files from NOAA archive

e Python scripting for objective classification of
chosen key parameters

e Surface & 500 hPa Charts
» HPC Online Archive
» RAP UCAR Image Archive
* Subjective classifications of images

e Data was collected at both tornado time and 12 hours
previous to determine the change in synoptic environment



Data & Methodology

RUC Data Collected (274 Cases)

Parameter 300 hPa 500 hPa 700 hPa 850hPa  Surface
Dew Point X X
Geopotential Height X
Sea Level Pressure
Temperature X X X
Wind Direction X
Wind Speed X X
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Data & Methodology
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Tornado Distribution

Munber of Tornadoes
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Tornado Distribution

Hunber of Tornado Events
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Results ¢ Key Parameters

Degreez Celzius
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Results ¢ Key Parameters
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Results ¢ Key Parameters
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Results ¢ Key Parameters
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Results ¢ Key Parameters
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Results ¢ Synoptic Patterns
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Results ¢ Synoptic Patterns
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Results ¢ Synoptic Patterns
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Results ¢ Synoptic Patterns
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Conclusions

 Key parameters and synoptic patterns from
Miller (1972) were largely replicated

e Slight adjustments of parameters for significant tornadoes needed

e Clarifications for upper level jet, and height falls may also be of use

e Possibly separate pattern D (closed heights at 500 hPa) into more than
one pattern to distinguish between extreme synoptic events and cold
core low tornadoes

* Always a few outlier patterns that do not fit directly into synoptic
patterns (i.e. northwest flow events)



Further Research

e Addition of (E)FO and (E)F1 tornadoes, and a comparison of the
38Yy2LIAO0 SYBANRYYSYU 0SG6SSY
events

e Viewing all severe weather events (hail/wind), and comparing

synoptic environments between non-tornado producing events
and the tornado producing events



Acknowledgements

e Heather Moser from the University of Oklahoma for her help with
Python scripting to use with the RUC gridded analysis files.

e 1 a2 G2 Yé YSydaz2NXQa O2ftf St 3dz
the development of this thesis topic, and for additional research
opportunities.



Questions?

¢ Kyl &2 dzX

Jayson Prentice (japrenti@iastate.edu)

For the complete undergraduate thesis paper, visit
www.meteor.iastate.edu/~japrenti/thesis.html



