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The spatial distribution of uncontrolled hazardous events, such as forest fires, is largely investigated from
the scientific community with the purpose of finding out the more vulnerable areas. Mapping the location of
spatio-temporal sequences for a given environmental dataset is of great impact; however, the majority of the
studies miss the analysis of the aggregation over time. Nonetheless discovering unusual temporal pattern for a
given time sequence is fundamental to understand the phenomena and underlying processes.

The present study aims investigating both the spatial and the temporal cluster behaviour of forest fires occurrences
registered in Canton Ticino (Switzerland) over a period of about 40 years and testing if space and time interact in
generate clusters. To do this, the purely spatial, the time and the space-time extensions of the Ripley’s K-function
were applied.

The Ripley’s K-function is a statistic exploratory method which enables detecting whether or not a point process
(e.g. the location of the ignition points) is randomly distributed. The purely spatial K-function K(r) is defined as
the expected number of further events within an area of radius r around an arbitrary point of the pattern, divided
by the intensity of the phenomenon. Under completely spatial randomness, the value of the K(r) is equal to the
area around the point (=7r2), while observations above this theoretical value imply a clustering behaviour at the
corresponding distance r.

For the purely time analysis, the Ripley’s K-function K(t) can be taught as a reformulation of the spatial version
to detect unexpected aggregation of events over the temporal scale. For its computation, the value of the intensity
used in K(r) is replaced by the total duration of the time sequence divided by the total number of observed events,
and the distance r is replaced by the time interval t. Under time-regularity, K(t) equals 2t, whereas, observed
measures above this theoretical value indicate a temporal cluster behaviour at the corresponding temporal scale t.
For the analysis of the space-time clustering, we applied the spatio-temporal (bivariate) K-function K(r,t), which
evaluates if events are closer in both space and time. Intuitively, if there is no space—time interaction K(r,t) = K(r)
* K(t). Accordingly, if K(r,t) minus K(r) * K(t) is positive, this indicates an interaction between space and time in
producing clusters, which arise from a well detectable spatial and temporal scales.

This study allowed detecting: 1) the purely spatial and the purely temporal scales at which the registered forest
fires events are clustered, given by the results of the K(r) and the K(t) computations; and 2) the time period where
spatial clusters take place at a given distance scale, exhibited by the results of the K(r,t) computation.
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