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tural hazards in the Mediterranean area (**)

The teatasive Table 1 liss the natural phenomens mast commonty known andl
widespread on be Euth's sucfuce and Earth's incerior which cause great damage
1o sciery.

The table needs quite an cxtensive explanation.

However not only the explanation vtill not be complete bat I shall consider
the Tablie 1 and its explanation  saceess If they will help v tealize which should
e the object of aut atseation. practically andd physically (w\u:wﬂrl and also 1o
recall that in that tble there i the matter of many disciplines mndﬂs,
meseorclogy, voleanology. 1o sociology. medicine, engincering, to name just a

My saggestion is that once one has gone through Table 1 and its m-ullive
explanation, ooe may start something mote complete.

But for the sake of this canference I also think that we must go though this
exercise, in_ order to avoid the painful confusion and waste of time of not
knawing what we are saying.

T don't believe that aftes this discussion this will be quite clear to all, but
we huve o 1y

The discussion begins with the listing on the top of the Table 1, evesybody
Jamows what are, floods, avalunches, slides, from and drought for the frequent
description of their effects in news media, the same is true for land and costal
crosion caieed by rivers, rainfalls and ocean cursents.

Pouring is a concentruied sainfall in which the rute of waterfall is of the
order of u contimeter per minute, it Is gevenlly cuused by thundersiorm snd
Turricanes, uod occurs mostly in tropical areas.

A storm surge is an secumulation of water on  coastal areu caused by strong

1¥) Socky Lncco, Ovliaalo & Fiicn Tesrestr, Litiinan & Fisia « G, Marcons », Universith

() Versinoe fnglese defl conferenza seenta ol Cicho Problemi « Prospetiive del Mediter:
e, presta Is sede el Acxademia 1l 20 gugses 1975,
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persistent winds. We have ll scen lighteing and hail. Tomadoss, harricenes and
thunderstorms are. purcly amaspheric phenomens; they are the most confusing

‘most
The thusderstorm s genesated by temperarure imbelances o the atmosphere;
It s vilent cxample of F i oo chued ol o e gk
andfor warming of the base, At the final stage the cumulo nimbus cloud called

may be many ke across snd often reach 12 ko liitude, Most siorme
st composed of several cells that live perhaps 20 minates, the storms may last
several hours and are: sccompanied always by lightning. snd ofien by heavy preci-
pitation of rain and/or bail.
s concensrated in time, ralofal
it oot difficult (o imagine dhelr direct effect and their sy o cune Tl
Hods. ate quite common i

But the most destrucrive child of the thunderstorm is :I:: wwsnado which
consists of & viclently. rotating eolumn of it descending from o thunderstorm
dood system, They can move at 50 or 100 ki/bour or ery slowly, the path
s from 0.5 o 1.5 ks whte and from 3 to 300 km long.  The winds of  omado
can ceach 300 m /hour velodiry. In the United States the tomadoes claim aboat
100 lives snd several hurdreds of millicna of dollars damage per year.  About the
same property and culture damage s coused by il

Bat the greatest storm of all b the hurricane: It kv formod by a ‘system of
mdmmnm.d:mummmhmmdndwummmphl
ar subtropical waters, covering an ares mamy bundeeds of km in diameters and
winds of more =h.u 110 Jem/bour, from which torreatial rains fall - The spirals
of the hirticans stc scparated by ascas of light e oo rin at all. Aound the eye
of the hurricane, which ‘.(zmamﬂuwmhwuuu

greatest killer; it sy gust ak 300 kon/hour, this in tura causcs stoem
e e e i 1500 s hurscane
in Galveston Texss killed 600D persons,

In the Upited Sates hurticanes are a great danger; NOAA environmental
satellites, may give the first choes of the fosmation of  hurricanc; NOAA rescarch
planes and hurricanc: reconnaissance Hlights by military siverafe mssure accuraie
tracking of the storm as It resches the North American continent amsisicd by
ocean buogs and by occangoing ships reporting weather conditions asd by &
nctwork of LS. Netional Weather Service highpowered radars. Safety precaution
rules. have been dissribated 0 the population, Warnings are sl fiwed 1 the
popuiation when a burricane theeateas. Anyway it is imporuns to pote that i
the authorities make  special fecommendation, for instance 1o evacuate, the final
decision ks left 10 the individnals.

Although tormadoes snd thunderstorm are shart Fved phenomena and the
most difficolt weather phenomens o farecus, it is possible to predict genera] areas
where they are mast likely (@ cccur. In the United States this is dope by the
Mational Severe Storm Forecast Center in Kansas City Missouri operated by the
National Weathee Service {an clement of NOAA of the US Depe. of Commerec).
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‘The NSSFC meteatologists monitor. conditions in the Nocth American stmosphere
wsing sarfsce data from hundreds of sites, radar stations, satelite phoros, reports
from sirplane pilots, and metcosological aie profiles. Assembling all i it
mation the area in which o éevere storm. may ocur fs forccast. Thea o watch
bulletin s issued to the pablic

The bulletin indicates where a thunderstorm or s tomado may occur and foe
haw long the threat may la ‘arning of the bullesin does oot imply that
& severe storm will certainly ocour o that it may not oscur in arcss diffesent form
those indicured in the bulleta, it ilitic starement and it should be
taken with the limitatios sssociated with this type of statement.

In the long run saciety is almost certainly repad if all sccept the suggestions
of the balletin, This is valid for any fosecast of dangerous natusal phenomens.
You may evscuste ooce and for nothing but if you and all evacuste all dhe dimes
when advoed. 10 do s, the long run the number of casualties will certainly
be les. The same probabilistic rule applies to propesty damage.

Through about 360 radie stations in the US the NOAA provides now cov-
imwous brosdcast of the latest weather information. Taped weather messages

forecast is inrceroptod mnd substitute special bulleting relced.
mdwwmﬂkhmmmudnlymxadmd:wldBMl
are released.

A volcano s & system formed by a postion of the Earth's crust concaining.
4 chasber of magms, & commanication conduct berween the chambes and the
“Earth's surface, and. o cone formed by the material erupred through the conduct.
“The magma is formed by molten rocks (lava), water vapour =i gas comaived in
the lava. When the liva phgs the top. of the eonduccs and the gas and water
vapour with thelc pressure sddenly unplug the cooduct, an explosion pecurs.

the

from the Volcano: of Mouat Pelé, when 40,000 died.

Stides of mod ate aluo a theeat aftes the eruption oceurs, as in 79 AD. when
Eecolano was Hierally boried, Sometimes the cxplosion may cccur withaut the
preséace of a velcanic condsct as in 1339 in Pozuol where in few days & cone
100 m high and 1000 m wide was formed.

An earthquake gencrally s o sudden release of clastic cncrgy theough the
mmume-mmasm.muur.-d-'mmmfm The slippage
may be several meters long and the sutace of the fault involved in the slip may
klmhmlm.mdmu{kmwlrk The energy release cases the propagation
of clastic waves in the Earth's saface travelling with a speed of several thoasands
af o per hour; theit destructive: portion may last o minute and lterally shake.

everything down with ccoclerations of mere then that of gravity on arcas of



of fist claw (cover than 33 K i some fnseramental epiceaiet).

v
i | in

E +a e

§ z T

e [E |= 28| "R £

. A

5 P P 5 i

" ap|= zle |= |&® B
agii e |a [=a] |& {su i
CL T . |e@lel 2 jag |u - k3

b

cciig|pasis|n |me|an|a]s jugs]a .M m




e
bundreds of km in diameter and killing many hondeeds of thousands as in 1976
in China,

It is the greatest killer and most destructive of all patutal catastrophics:

Methods 10 forecast eastbapuakes ane under study but the resulis are ‘vt
reliable and oiten will confusing. The probleas can be attacked with statistical
and probahilistic method coly (Capato et al. 1979, Caputo et al. 1974).

A Tounami s » secoence of travelling ocesss waves of loog length and peried
depeodivg both o the depth where the wave wavels; they s penerally. gene.
rated by carthquake pheootien below or newr the ocean flow. Tn the cpen ocean
the beight of the wave may be only a metes, its length more than a bundred km snd
its speod may cxceed 1000 kn/hour. As the Teunami eaters the shoeling water
of the coast the velocity of the wave docreases and the belght Increises 1o tens
of meters hiting the eoastines with devastating power,  Every coastlioe of the
PU.JN will be hit by a Tuami sooner or laser. The same Is o for  good pat

the Meditersanean coustline.

In the Pacific there is o Tsunami Warning System consinting of 4 nerwork
of tens of seismic and tide stations sprend around the Pacific coast.  When an
carthquake of wulficient magnivude to generate o Tstnami oecurs in the Pacific
Ocean arca. the Teunaroi Warning System persoanel determines the: epicenter of
the Earthquake. Depending on the locatien of the cpicenter and on the
of the Exahquake & Tosoani waich is issucd commmnicating che information
oa the Eantbquike. Since the informarion on the Esrthquake taavels with spesd
of light, the computation of the epicenter with the poper equipment takes few
minutes and the rsunami wave travels with speed of 1000 km/hous in moss caies
there is plenty of tme o fsue 2 waming ind the expected time of arrival of the
Tsuaami wave at cach location in the. Pacific Ocesn.

Safety rules have been issued to the public around the Pacific.

This warning systcm has already saved hundreds of lives and many billicns
of dollars fn

In Traly we have just completed the Catabogue of tuamis of the Ttalian
eoast. 1t was prepared under the muspices of ENEL (1979) with my supervision.
A firse very tentative analysis of the dats prcsented In the catalogue gives the
following formula for the distribution function n{l) of the Tsonumic Tntensity 1
in thousand yesrs (Caputo, 1979)

log wl) = — 0441 + 32

Now a few words on the weapon of sncient gods: the lighting. When the
thundersiorm is growing the interscrion bevween charged particles induces a strong
electrical fiedd within the clood sysiem in which the positive charges are usually
in the upper layers of the system, usually frozen, and the negative charges are in
the lower part. This in turn induces a stiong positive charge on the Eacth in
an area many fom in diametcr, In which the posirive chargss tend o be accumulated
on anteanas, elevated buildings and trecs. The air being 4 poor conductor prevents
the flow of current between the 1wo. opposice charges watil enormous. charges
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‘The Figure sbows the rosulis of recognirion. The Intenectioes macked with sumbens from |

‘00t umed because they sz on the outer boundies.
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are gepersted with potentials of more than 100 willion vols, When  these
charges ase large enough 1o win the resistence of the sir then the lightning ocurs.
The strokes may occur from cloud o cloud or from clond 10 ground and viceversa,

1£ 1 were asked 10 make secommendations t counries who want to redce
the risk of its loss of human lives and propesties cansed by matural pheromens,
1 would give the highest priority 1o the gathering of information on the cocur:
senxe of the phenomens cnsing the risk, That s the compilation of <atsloguts;
a5 acourate s possible i the description of the phenomena which oceurred in
the country in historic and comemporary time. Maps and estimates of risk for
losses of lives and properties will come laser with confrontation with otber maps
such as distribution of population density, cultural values, industrial values ce.
(Caputo ef ., 1974).
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