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[.INTRODUCTION

In this work we present a four year “climatology”
of the cloud-to-ground (CG) lightning strokes degelcin the
region of the Basque Country (NE of Spain) since 2009

Total lightning detection in Basque Country has
been performed since November 2008, based on ad0S80
sensor network. Today the combination of a fourMHHF
sensor network and four LF/VLF Linet sensors presitivo
independent sources of information for cloud-toegd and
intra-cloud lightning discharges in Basque Country.

The LS8000 network, operating since November
2008, combines LF and VHF subsystems. Detectiorieén
LF frequency band are performed using the combined
technique TOA plus Magnetic Direction Finding. VHF
detections are performed using the interferomettiique.

By mid May 2009 four sensors of the Linet network
started their operation in the Basque Country, ushe
VLF/LF frequency bands for total lightning detectio

Usually, the detected events are located, measured
and then correlated in order to obtain an accutataset of
validated data. The purpose of total lightning deoa
(TLD) in Basque Meteorology Agency (Euskalmet) is
twofold: real-time monitoring of severe weather sepies
and offline studies for “climatology” and forensispects.

II. TOTAL LIGHTING DETECTION
NETWORKS

The Basque Meteorology Agency (Euskalmet), at
present time, counts on two independent lightniatpction
systems.

Four LS8000 sensors manufactured by Vaisala
integrate the Euskalmet network. In these sensms t
detection technologies are combined:

- Time of arrival (TOA) and magnetic direction find
(MDF) in the LF frequency band are used for deterti
cloud to ground (CG) lightning discharges.

- The interferometry technique is used for detegrtadiation
sources in the VHF frequency band. This technoiegysed
for detecting intracloud (IC) discharges.

On the other hand, four sensors of the LINET
network were installed in the Basque Country in 2009.
These sensors perform detections in the VLF frequen
band, and provide data relative to Cloud to grol®@)(and
intracloud (IC) discharges, with an estimation led height
at which these last ones occur.
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FIG. 1 Distribution of the LF/VHF sensors (greemydathe VLF/LF
sensors (pink)

I11. LIGHTING DATA

In the VLF/LF network case availability of data is
based on text files with the activity registeredtyy network
each minute and an online client for visualization.

LF/VHF network system provides raw data locallyrstbin
the sensors and raw data files.

Some products files and representation tools are
available from those systems in order to analyzéa.da
Including a CG event database that can be requéoied
further analysis of thunderstorm episodes and enlin
representation of CG impacts and VHF sources oGiSa

Some data quality studies are done. In particular,
time correlations between the CG events detectatidotwo
systems are obtained for time differences less than
millisecond and presented offline in Google Earftis
representation allows a quick overview of the entiarritory
focusing on certain groups of lightning dischartiest may
have affected particular areas.

Regarding the information retrieved by the lightning
detection networks since 2009, and focusing on Clmud
ground (CG) data in FIG 2 to FIG 5 we present thelmer
of strokes for CG lighting detection segmented bgryand
month. As a summary we can observed in FIG 6 an
interannual representation by moth of CG strokasd, tatal
strokes for four years analyzed in FIG 7.

In FIG 8 we can see the percentage of positive
strokes for 2009, 2010, 2011 and 2012 years arfd@9
the percent of strokes below 20 kA segmented irtiges
and negative for the four studied years.
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FIG. 2 Number of CG impacts by month in 2009 year.

CG Lightning detections in 2010
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FIG. 3 Number of CG impacts by month in 2010 year
CG Lightning detections in 2011
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FIG. 4 Number of CG impacts by month in 2011 year.
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CG Lightning detections in 2012
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FIG. 5 Number of CG impacts by month in 2012 year.
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FIG. 6 Monthly distribution of CG lightning detemtis for study
period.
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FIG. 7 Cloud to ground total strokes per year.
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FIG. 8 Percent of positive strokes from annual ealu
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FIG. 9 Annual distribution of positive and negatteokes below 20
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V. CONCLUSSIONS AND FUTURE WORK Configuration of a Lightning Detection Network and i
Influence in the Accuracy of Lightning Location. 12D
In these four years of operation, nearly 31000 International Lightning Detection Conference. Orland
strokes have been detected and located in the Basque  (USA) .
Country. 2009 and 2011 were very active years, withe Lopez J., Gaztelumendi S., Egafia J., Otxoa de Ada
that ten thousand detections each. On the con2a and Hernandez R. and Rodriguez I. 2011. Analisis of awjle

Rainfall Episode Focusing on Total Lightning Detenti
in the Basque Country. 2011 European Conference on
Severe Storms. Palma de Mallorca (Spain)

Lépez, J. Montanya, J Maruri, M. De la Vega, D. Ada,
J.A. Gaztelumendi, S. "Lightning initiation from tall
structure in the Basque Country”, Journal of Atmosighe

2012 were less active years, counting a numbeetgfctions
not higher than 5350 each year.

According to the latitudes in which the Basque
Country is located, the peak of the lightning atyivis
associated to the warm months, from May to Septembe

The moisture accumulated during the cold seasontiagd Research, doi:10.1016/j.atmosres.2011.07.006, 2011
beginning of warmer temperatures make May and June Montanya, J Soula, S Pineda, N. "A study of thealtot
typical months for high lightning activity that ey lightning activity in two hailstorms”, Journal of
concentrates on the south of the region, Duringdétmonths Geophysical Research, 112, D13118,
insolation reach maximums, promoting thermal iniditstb doi:10.1029/2006JD007203, 2007

and typical warm season storms. From July on, taemth
accumulated by the sea contributes to more seaside
thunderstorms and a higher electrical activity elas the
coast.

Regarding the polarity of the strokes, the percént o
positive strokes in each season ranges from 5%lj2@la
maximum of 10.7% (2009). In these four years, betwe
50% to 60% of the positive strokes detected inBhasque
Country presented a peak current less that or éqdl kA,
whereas nearly 80% of the negative strokes inhallfour
cases studied presented a peak current below #xgmam.

According to the data retrieved by the network, the
most intense positive CG stroke registered in tkisod had
a peak current of 243 kA, and it occurred in thenthoof
December of 2010. The most intense negative record
corresponds to a stroke of -239 kA in November 2011

In this work we have just presented preliminary
results, further studies must be done in ordehtracterize
geographical distribution, intra and inter annuatiability,
diurnal cycle and other relevant information indhgl
meteorological aspects and relations with weatypses.
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