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Thunderstorm observations in Finland -
lightning location data 2002-2018

Lightning location data from an extensive period can be used to characterise
the typical occurrence of thunderstorms and lightning. In Finland, most of the
lightning occurs in the western parts.

ANTTI MAKELA, TERHI K. LAURILA
Finnish Meteorological Institute

Thunderstorms cause annually high so-
cietal impacts worldwide and also in the
Northern Europe. Nowadays, lightning lo-
cation systems and the data they provide
are an essential part of weather services.
In addition to the real-time observations
of lightning occurrence, the data enables
the analysis of, for example, the local
thunderstorm climatology.

In this study, we present the updated
cloud-to-ground flash density and thunder
day statistics of Finland from the period
2002-2018; from this period, the lightning
location system can be considered homo-
geneous with respect to cloud-to-ground
lightning. The lightning location system
of the Finnish Meteorological Institute
(FMD) is at present practically the same
as described in earlier studies (Makeld et
al. 2010; Makeld et al. 2014). The main dif-
ference compared to the previous studies
is the longer data period, extending now
to almost twenty years. We note that the
FMI’s location system was established al-
ready in 1998, but the coverage of all of
Finland was established in 2002. Cloud-to-
ground flash density and the average an-
nual number of thunder days are the most
commonly used parameters for describing
the occurrence of lightning and thunder-
storms. Flash density is calculated by the
sum of observed lightning in spatial grid
during the data period and dividing the
sum by the data period in years. The thun-
der day number is originally defined as the

FIG 1: Annual average cloud-to-ground flash density (km2 yr’; left) and annual
average number of thunder days (right) in 2002-2018.

number of days per year that lightning is
heard at an observation site (WMO, 1956).
Although the original definition is based
on human observations, the number can
be calculated also from lightning location
data as explained in Makela et al. (2014).
The occurrence of cloud-to-ground
lightning and thunder days (Fig. 1) show
both similar and dissimilar spatial features.
Firstly, the south-north distribution is large-
ly similar, indicating that most of the thun-
derstorm and lightning activity take place in
the southern half of the country. Indeed, the
division between Northern and Southern
Finland is very sharp. This is likely related to
the shorter summer (i.e., convective) season
in the North. Secondly, there is a sharp con-
trast between the sea and land areas, and

especially the Gulf of Bothnia seems to mit-
igate the occurrence of deep moist convec-
tion and formation of thunderstorms. Over
the Gulf of Finland, the effect is not as clear,
suggesting that this water area is too nar-
row for mitigating thunderstorms coming
from the South. The largest dissimilarity in
the average annual occurrence of lightning
and thunder days is that the regions of larg-
est values do not necessarily overlap. For
example, some locations near the southern
coast show high amount of thunder days
although the amount of lightning does not
peak there; this suggests that there are dif-
ferences in the intensity of individual thun-
derstorms, i.e., in some places the thunder-
storms do not produce as much lightning as
others (and vice versa).
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