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The Relationship Between Lightning and
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NUMBER OF FLASHES

Relationship Between Lightning and Rainfall
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« Satellite-lightmng overlay 1s particularly useful when
—radar beam 1s blocked by terrain

—storms are far from radar

—radar fails

- Detecting vertical wind shear



Tropical Rain Measuring Mission (TRMM) satellite
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LIS
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Relaticnship Between Sferics Rate from STARNET-1

and Convective Rainfall Rates
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Conwvective rainfall, R, from TRMM Microwave Imager (TMI) GFROF
algorithm averaged over 0.6 x 0.5 degree areas vs sferics rate. S, from
STARMET-1 within 0.5 0.5 degree areas accumulated within

15 rminutes of the TRMM overpass time. The points were cbtained from

histogram matching and the least squares fitted curve is
R=687"35"0.46
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Coincident observations of rainfall and lightning from TRMM

Number of flashes coincident with PR data, and

Overpasses with both PR and LIS data

Winter | December | January February March
1997/1998 33 56 31 55
1998/1999 59 61 27 50
1999/2000 43 57 43 26
2000/2001 67 46 57 25
2001/2002 67 40 33 41
2002/2003 63 43 61 48

% of total LIS data

Winter December % January % February % March %
1997/1998 265 271 481 43.7 84 32 265 58
1998/1999 243 34.9 347 61.3 66 56.4 192 40.1
1999/2000 239 44.8 100 47.8 104 36.6 97 55.7
2000/2001 535 54.6 260 47.6 357 57.1 27 34.2
2001/2002 534 50.8 108 54.5 182 29.1 237 69.1
2002/2003 872 47.3 250 44 1 244 41.5 206 42.3

Mean 2688 44.2 1546 48.5 1037 414 1024 51




1997-2003 gridded data 0.5x0.5 degrees

90
| —a—
80
A?O_ 3 .
:g 1
g 604
13 1
o 50+
'§ 1
£ 404
© ] y=A+B*x
o 304
© 1 R=0.932
Q 20- p<0,0001
© | A=-0,71+0,05
10 + B = 9,33+0,02
0 — T T T T T T 1

— T T T T T T T T T
O 2 4 6 8 10 12 14 16 18 20 22 24

flash rate (#/min)

RR= 9.33FR-

r2=0.86

0.71




average rain rate (mm/hr)
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Summary and Conclusions

v'The maximum rainfall over the Mediterranean Sea occurs during
December, while the maximum lightning activity occurs during
November.

v'On a storm-by-storm basis, lightning frequency and convective
rainfall are strongly correlated with each other.

v'Lightning may be used as a tool to estimate Mediterranean
convective rainfall in regions without radar coverage.

v'The highly significant correlations imply that lightning data may be
a useful tool in short-term forecasts of flash floods in the
Mediterranean region.

Price, C., and B. Federmesser, 2006: Lightning-Rainfall Relationships in
Mediterranean Winter Thunderstorms, Geophys. Res. Lett., in press.



