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Conclusion Conclusion 

We searched for meteorological parameters derivable 
from an AM balloon sounding which clearly correlated with 
afternoon thunderstorms in the south-western US.  

Of the 11 parameters selected,  the mixing ratio of water 
vapor to air (MR) most strongly correlates with afternoon 
lightning, with average correlation coefficients [Taylor96] 
of 0.7. 

We also found, in Oklahoma, the dry-bulb temperature at 
500 hPa (weakly) inversely correlates with lightning. 

We noted with interest that MR correlated with afternoon 
flash counts more strongly than CAPE.

Flash counts from the Los Alamos Sferic Array containing 
both intra-cloud (IC) and cloud-to-ground (CG) flashes 
were compared to meteorological parameters obtained 
from National Weather Service balloon soundings.

Initial data came from an 85 day period between May 24th

and Sept. 4th , 2005. Additional data was added that 
contained only mixing ratio and flash counts from June 1st

to Aug. 31st, 2006.

Correlations are accurate up to 300 km away from the 
sounding stations, after which they rapidly decrease. This 
agrees with the distance a radio- sonde travels in a 
sounding [FCM-H3-1997].

We thank Carlos Lopez Carrillo, Kenneth Eack, and David Raymond for helpful 
discussions on deep convection. Primary funding for this work provided under 
NSF Grant # ATM-0331164. Additional funding from New Mexico Space Grant 
Consortium gratefully acknowledged.

Correlation between total lightning and a meteorological parameter 
is highest when that parameter is the limiting factor for storm 
formation.

The table below shows that the average mixing ratios in the 
Southwest were much lower than the rest of the country. This 
limited the amount of moisture carried aloft for charge generation 
processes in thunderstorm clouds.

Other areas regularly had sufficient moisture for storm formation, 
which allowed other variables such as the temperature at 500 hPa
to have stronger correlations. [Carey00 and Peterson05]
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