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HIGHLIGHTS OF A NEW  
GROUND-BASED, HOURLY GLOBAL 

LIGHTNING CLIMATOLOGY
by Katrina S. VirtS, John M. Wallace, Michael l. hutchinS, and robert h. holzWorth

FURTHER SPECIFICS ON WWLLN. The 
number of lightning strokes detected by the World 
Wide Lightning Location Network (WWLLN) grows 
over time as more stations are added to the network, 
as illustrated in Fig. ES1, which shows daily WWLLN 
observations summed over the globe and over the 
Maritime Continent, the central Andes, and the 
African Great Lakes, for which the diurnal variability 
is documented in Figs. 6–8. Integrated over the globe, 
the sampling of lightning strokes by WWLLN has 
roughly doubled over the period of this study. How-
ever, in the averages over the regions highlighted in 
this study, the sampling rate has been dominated by 
the annual cycle.

HOURLY LIGHTNING TIME SERIES AND 
ANIMATIONS. Hourly, climatological-mean 
WWLLN lightning frequencies averaged along 
three reference lines are shown in Fig. ES2. Over 
the mountains of Sumatra, along the blue line, 
thunderstorms tend to initiate around noon, and the 
maximum lightning frequency is observed in early 
evening. The mountains are relatively lightning free 
at night. In contrast, along the red line, which lies 
parallel to the coastline, lightning tends to be sup-
pressed during the afternoon, in agreement with 
subsidence associated with the sinking branch of 

Fig. ES1. Time series of daily lightning strokes detected 
by WWLLN over the indicated regions.
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the sea-breeze circulation. The area of enhanced 
thunderstorms shifts offshore to the eastern Indian 
Ocean during evening and night, and the associated 
lightning frequencies can be larger than the daytime 
maximum over the mountains. The Strait of Malacca, 
indicated by the green line, exhibits a maximum in 
lightning frequency during the early morning, as the 
converging land breezes from Sumatra and the Malay 
Peninsula produce strong convergence in the strait. 
The diurnal evolution of lightning in these three areas 
is consistent with previous studies based on in situ 
observations and on TRMM rainfall observations 
that are cited in the “Diurnal dependence” section 
of the text.

Elsewhere in the supplementary material are 
animations of monthly-mean lightning based on 
the WWLLN and LIS/OTD climatologies, shown 
at 1° × 1° resolution, and animations of WWLLN 
hourly lightning for the Maritime Continent, the 
central Andes, and the African Great Lakes, shown 
at 0.25° × 0.25° resolution. The WWLLN animations 
are based on observations from 2008 to 2011, and 
all months are included in the diurnal animations. 
Gray or black contours indicate the 500-m elevation 
contour, and the 4000-m elevation contour is also 
shown in the Andes animation. Hourly lightning 
animations for the globe and for many other regions 
of the world are available at the WWLLN website 
(http://wwlln.net/climate/).

Fig. ES2. (a) Elevation (m) of Maritime Continent. (b) 
WWLLN hourly mean lightning strokes (km–2 yr–1) 
along reference lines over the mountains of southern 
Sumatra (blue line), the eastern Indian Ocean (red), 
and the Strait of Malacca (green). Line colors in (a) 
match those in (b).
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 Monthly mean LIS/OTD lightning flash frequency (km–2 yr–1; 1° × 1° resolution).  Gray contours indicate the 
500-m elevation. Click here to view animation. 

ANIMATIONS (QUICKTIME PLAYER REQUIRED).

  Monthly mean WWLLN lightning stroke frequency (km–2 yr–1; 1° × 1° resolution).  Gray contours indicate the 
500-m elevation. Click here to view animation. 
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 Hourly WWLLN lightning stroke frequency (km–2 yr–1; 0.25° × 0.25° resolution) over the Maritime Continent.  
Gray contours indicate the 500-m elevation. Click here to view animation. 
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 Hourly WWLLN lightning stroke frequency (km–2 yr–1; 
0.25° × 0.25° resolution) over the central Andes. Gray 
contours indicate the 500- and 4000-m elevation. Click 
here to view animation. 

 Hourly WWLLN lightning stroke frequency (km–2 r–1; 
0.25° × 0.25° resolution) over tropical Africa. Gray 
contours indicate the 500-m elevation. Click here to 
view animation. 
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