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Using hydrogeological data at school
Utilizzando i dati idrogeologici a scuola



Observing the different
thermo-pluviometric regimes
of the stations, it can be seen
that the average annual
temperature in Sicily is around
14-15 ° C, with large 
fluctuations from area to area, 
both upwards and downwards.

From the precipitation map of the island, it is highlighted that the wettest 
areas coincide with the main mountain ranges of the island where on 
average from 600-700 up to 1,400-1,600 mm of rain per year, with peaks of 
1,800-2,000 mm at higher odds of Etna, on the mountains of Palermo 
(1,000-1,200 mm), the Iblei Mountains (500-700 mm).

IIblei Mountains 

Nebrodi 
Mountains Peloritani Mountains

Erei
Mountains

Ionian
Sea
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On the eastern side of Etna the territory 

of Zafferana Etnea (600 m. s. l. m.) Is 

among the rainy ones in Italy. with a 

maximum of about 3000 mm of annual 

rainfall.
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Fleri ( 620  m. s. l. m )

AVERAGE MONTHLY RAIN FOR THE FIFTY YEARS OF 1921-98
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Zafferana Etnea ( 590  m. s. l. m )

AVERAGE MONTHLY TEMPERATURES AND RAIN 1926-96 YEARS
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Riposto ( 8 m. s. l. m )

AVERAGE MONTHLY RAIN FOR THE FIFTY YEARS OF 1921-70
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Acireale ( 194  m. s. l. m )

AVERAGE MONTHLY TEMPERATURES AND RAIN 1921-70 YEARS 

Thermopluviometric diagrams 

of the stations

Fleri, Zafferana, Riposto e Acireale 



Warmer, 
drier air 
coming 
down the 
Northwest 
slopes

ADIABATIC 
COMPRESSION

WET AIR FROM 
IONIUM GOES UP 
THE EASTERN 
SLOPES UNTIL IT 
CONDENSES



RECORDS

TOTALE

MENSILE

GIORNI

PIOGGIA

GENNAIO 26-gen-1992 19 (vari)

FEBBRAIO 29-feb-1996 19 (30)

MARZO 17-mar-1953 17 (vari)

APRILE 12-apr-1964 19 (74)

MAGGIO 17-mag-1966 11 (92)

GIUGNO 6-giu-1968 8 (89)

LUGLIO 17-lug-1990 8 (63)

AGOSTO 24-ago-1976 9 (29-95)

SETTEMBRE 6-set-1986 15 (51)

OTTOBRE 17-ott-1951 17 (57)

NOVEMBRE 13-nov-1984 23 (58)

DICEMBRE 22-dic-1976 23 (72)

I  VALORI  RECORDS  DELLE PRECIPITAZIONI E DEI GIORNI DI PIOGGIA O NEVE NELLA STAZIONE

ZAFFERANA ETNEA (590 m. s. l. m.)
Anni precipitazioni: 1926-1996

DATA RECORDS TOTALE 

MENSILE

DELLE

PRECIPITAZIONI

RECORDS

PRECIPITAZIONE

GIORNALIERA

202.0 mm 867.6 mm (1992)

247.6 mm 836.4 mm (1996)

341.4 mm 814.2 mm (1996)

359.2 mm 403.4 mm (1964)

122.6 mm 192.8 mm (1966)

36.6 mm 76.6 mm (1934)

46.4 mm 103.6 mm (1990)

84.8 mm 195.6 mm (1929)

150.8 mm 292.2 mm (1969)

1.009,0 mm (1951)

249.0 mm 1.049,2 mm (1958)

171.6 mm 1.000,6 mm (1972)

Record massima precipitazione 

giornaliera

359.2 mm

GIORNO: 12-apr-1964

354.0 mm

massimo totale mensile giorni di 

pioggia

23 giorni

nov-58

record massimo totale mensile

1.049,2 mm

ANNO: 1958

Record 

values of 

precipitation

of days of 

rain or snow

in the 

Zafferana 

Etnea station

REGIONE SICILIANA PRESIDENZA  S.T.I.R. – Palermo - Precipitazioni di massima intensità
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Annual 

rainfall 

undergoes 

considerable 

fluctuations 

over the years



From the 
hydrogeological point 
of view, the area is 
characterized by the 
lack of a real 
hydrographic network.
Meteoric water, given 
the high permeability 
of the volcanic soils 
present, quickly 
infiltrates the subsoil.

Hydrographic network of the Etna area

Ancient soils 
often altered 
with low-
medium 
permeability 
favor surface 
runoff.



Scheme of the Etna aquifer
(from The underground waters of Etna - Ferrara V., 2011. Pitagora Editrice, Bologna. Modified)

Draining tunnel 

Source

Sedimentary soils of the 

basement

vulcanites



Catania 6 dicembre 2016

Urbanization and 
bad land 
management 
transform medium 
intensity rains into 
dangerous 
outflows in cities 
for the safety of 
the inhabitants.



Giarre_13 mar 95

Licata 19 novembre 2016

Strong events 
cause disasters



Piana di Catania 18 ottobre 2018

...... and serious damage to the economy ....





In the twentieth century alone 
due to the floods there were over 
9 million deaths and in the 
period 1971-95 the Red Cross 
calculated a total population 
affected by these disasters equal 
to over 1.5 billion people.



Hydrogeological instability in Italy 
The figures of the Italian geological instability 

are impressive (5,596 out of 8,101 Italian 
municipalities are affected by landslides)

Firenze (1966) 



The national area affected by hydrogeological risks linked 

to landslides and floods is equal to 7.1% of the total, that 

is to say 21,505 sq km.

In a decade in Italy there are about 12,000

landslides and over a thousand floods. In

2003 alone, the main flood events involved

more than 300,000 people and the economic

resources needed to restore the affected areas

amounted to 2,184 million euros.

23 million people are affected by the

problem, over 80% of the municipalities 42

billion euros the estimated amount to secure

the Italian territory



Since the industrial revolution, 

the atmospheric concentration 

of carbon dioxide (CO2) has 

started a significant growth 

trend: its concentration has 

gone from 280 ppm to about 

360-370 ppm in the last 200 

years.



In July 2017, the Higher Institute for Environmental Protection and

Research (Ispra) published the usual update of the report "Climate indicators

in Italy" which illustrates the trend during the course of the past year and

updates the estimate of climatic variations in recent decades. Compared to thirty

years of reference (1961-1990), 2016 recorded an average temperature increase

of 1.35 ° C, slightly higher than the + 1.31 °C increase of the global one.





The hydrogeological risk R

is defined as "the extent of the expected damage in a 

given area and in a certain period of time following the 

occurrence of a particular calamitous event"

R = H x V x E
the hazard (H) - probability of 

occurrence of the calamitous event 

within a certain time interval;

vulnerability (V) - group of elements 

exposed to risk resulting from the 

occurrence of the feared calamitous 

event.

the value of the element at risk (E) 
- value of properties and economic 

activities, including public services, at 

risk in a given area.

Risk mitigation
can be implemented

by intervening

against the danger,

vulnerability, or value

of the elements at

risk. Both risk

assessment and

mitigation therefore

require the

acquisition of

territorial information

on the geological-

environmental and

socio-economic

characteristics of the

area in question



What can school do?

It is possible, together with students, to 

study the climate through the analysis 

and processing of data on rainy events 

that have affected the territory in 

which they live, in order to make them 

aware of how events that occurred in 

the past can repeat themselves.

All this to help future generations to 

better defend themselves from natural 

events.





http://www.sias.regione.sicilia.it/frameset_dati.htm





http://www.sias.regione.sicilia.it/frameset_difesa.htm



http://www.sias.regione.sicilia.it/frameset_difesa.htm





http://www.sias.regione.sicilia.it/frameset_difesa.htm



http://www.acq.isprambiente.it/annalipdf/



https://www.liceoarchimede.edu.it/



Thanks for your attention  ….. 
…… and sorry for my English?
...... I will try to do better in the future


