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Employing Thermodynamic Analysis for Short-time Thunderstorms Forecasting in
Central Saudi Arabia

Fahad M. Alkolibi
Associate Professor, Geography Department, King Saudi University, KSA

(Received 15/1/1429H; accepted for publication 12/6/1429H.)

Abstract. Though it brings rain to the central part of Saudi Arabia, thunderstorms has negative effect through torrential rain, strong wind,
hail, thunder, and lightening. Thus, this study applies thermodynamic analysis in attempt to suggest some criteria and thresholds for sever
thunderstorm short-time forecasting for the region. This was achieved by studying 24 weather cases occurred between 1994 and 2000 in
Riyadh. Many statistical and Meteorological techniques were employed in this study. Based on that, threshold values for some
meteorological variables related to atmospheric stability variation were suggested. Also, through optical examination for the thermo
dynamical models for the studied cases, the thermo dynamical patterns associated with sever thunderstorms were defined. To determine how
robust the suggested values and models that are related to sever thunderstorms, it have been examined by applying it in five independent
weather cases that are not included in the studied cases.

It has been found that there are two defined meteorological patterns associated with sever thunderstorms, one pattern for winter and the other
for spring and fall. It have been found that there are ten variables for winter and eight variables for spring and fall that have distinct
thresholds values related to thunderstorms development. Also, it has been found that we should not relay on one or two variables to forecast
thunderstorms, but the defined variables should be collectively examined as it has been applied in this study. Through visual examination, it
has been found that the pattern of the thermodynamic diagrams, 8 to 16 hours before the development of thunderstorms, is distinguished.
Finally, by applying these criteria on five independent cases, it has been found that they are good for short-time forecast of thunderstorms for
the central part of Saudi Arabia.
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