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INTRODUCTION

The Umbria Region, located in central Italy, is one of the most land-
slide risk prone areas in Italy, almost yearly affected by landslides
and flood events at different spatial and temporal scales. For early
warning procedures aimed at the assessment of the hydrogeological
risk, the rainfall thresholds represent the main component of the Ital-
lan Civil Protection System. A more accurate and reliable methodol-
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LANDWARN: AN EARLY WARNING SYSTEM APPLIED TO HIGH RISK LANDSLIDES
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The University of Florence—Earth Sciences Department is in charge for the alert procedure based upon the overcoming of emperature values cumulated rain values :
velocity of cracks opening detected by the extensimeter network (Fig. 1), using three levels of criticity: normality, pre-alert and 24, 36, 48h
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2010), the more significant rainfall events (rainfall > 10 mm)
are taken out. For each rainfall events, the rainfall characteri-
stics (total, maximum, ...), the antecedent soil moisture condi-
tions estimated by the soil water balance model and the corre-
sponding observed extensimeter opening are computed.

Then, a multiple regression analysis to estimate the quantitati-

(Ponziani et al., 2010) indica-
ting the significant effect of ini-
tial soil moisture conditions on
landslide triggering, the rela-
tionship between rainfall, mo-
deled soil moisture and extensi-
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1.By analyzing the coefficients of the multiple regression it is obtained that
the antecedent soil moisture conditions are the more important factor affec-
ting the extensimeter opening

2.The estimated extensimeter opening is in good accordance with the obser-
ved one until August 2010 with a correlation coefficient equal to 0.77.
3.For the period September 2010 - January 2011 (yellow rectangle) the esti-
mated extensimeter opening is significantly higher than the observed one,
likely due to change of the landslide friction forces.
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