LARGELY OBSERVED
First unequivocal
v

effects in the
environment

STRONG
Marginal effects in
the environment
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SLIGHTLY
DAMAGING
Modest effects in the
environment

VI

DAMAGING
VII Appreciable effects in

the environment

HEAVILY
DAMAGING
Extensive effects in

VIII

the environment

DESTRUCTIVE
Effects in the
environment are a
widspread source of
considerable hazard and
become important for
intensity assessment

IX

VERY DESTRUCTIVE
Effects in the environ-
ment become a leading
source of hazards and
are critical for intensity
assessment

DEVASTATING
Effects in the
environment become
XI decisive for intensity
assessment, due to
saturation of
structural damage

XII

Absent

Absent

Absent

Observed very rarely, and almost exclusi-
vely in volcanic areas. Limited surface
fault ruptures, tens to hundreds of
meters long and with centimetric offset,
may occur, essentially associated to very
shallow earthquakes.

Observed rarely.

Ground ruptures (surface faulting) may develop,
up to several hundred meters long, with offsets
not exceeding a few cm, particularly for very
shallow focus earthquakes such as those common
in volcanic areas. Tectonic subsidence or uplift of
the ground surface with maximum values on the
order of a few centimeters may occur.

Observed commonly.
Ground ruptures (surface faulting) develop, up
to a few km long, with offsets generally in the
order of several cm. Tectonic subsidence or uplift
of the ground surface with maximum values in
the order of a few decimeters may occur.

Become leading.

Surface faulting can extend for few tens of km,
with offsets from tens of cm up to a few meters.
Gravity grabens and elongated depressions deve-
lop; for very shallow focus earthquakes in volca-
nic areas rupture lengths might be much lower.
Tectonic subsidence or uplift of the ground sur-
face with maximum values in the order of few
meters may occur.

Are dominant.

Surface faulting extends from several tens of km
up to more than one hundred km, accompanied
b?/ slips reaching several meters. Gravi(tjy graben,
elongated depressions and pressure ridges deve-
lop. Drainage lings can be seriously offset.
Tectonic subsidence or uplift of the ground sur-
face with maximum values in the order of
numerous meters may occur.

Rare small variations of the water level in
wells and/or of the flow-rate of springs are
locally recorded, as well as extremely rare
small variations of chemical-physical proper-
ties of water and turbidity in springs and
wells, especially within large karstic spring
szg,tems, which appear to be most prone to
this phenomenon.

Rare variations of the water level in wells
and/or of the flow-rate of springs are local-
ly recorded, as well as small variations of
chemical-physical properties of water and
turbidity in lakes, springs and wells.

Significant variations of the water level in
wells and/or of the flow-rate of springs are
locally recorded, as well as small variations of
chemical-physical properties of water and
turbidity in lakes, springs and wells.

Significant temporary variations of the water
level in wells and/or of the flow-rate of
springs are locally recorded. Seldom, small
springs may temporarily run dry or appear.
Weak variations of chemical-physical proper-
ties of water and turbidity in lakes, springs
and wells are locally observed.

Springs may change, generally temporarily, their
flow-rate and/or elevation of outcrop. Some
small springs may even run dry. Variations in
water level are observed in wells. Weak variations
of chemical-physical properties of water, most
commonly temperature, may be observed in
springs and/or wells. Water turbidity may appear
in closed basins, rivers, wells and springs.

Gas emissions, often sulphureous, are locally
observed.

Springs can change, general(liv temporarily, their flow-rate
and/or location to a considerable extent. Some modest
springs may even run dry. Temporary variations of
water level are commonly observed in wells. Variations of
chemical-physical properties of water, most commonly
temperature, are observed in springs and/or wells. Water
turbidity is common in closed basins, rivers, wells and
springs. Gas emissions, often sulphureous, are observed,
and bushes and grass near emission zones may burn.

Many springs significantly change their flow-rate
and/or elevation of outcrop. Some springs may run
temporarily or even permanently dry. Temporary
variations of water level are commonly observed in
wells. Even strong variations of chemical-physical
properties of water, most commonly temperature,
are observed in springs and/or wells. Often water
becomes very muddy in even large basins, rivers,
wells and springs. Gas emissions, often sulphureous,
are observed, and bushes and grass near emission
zones may burn.

Many springs significantly change their flow-rate
and/or elevation of outcrop. Many springs may
run temporarily or even permanently dry.
Temporary or permanent variations of water level
are generally observed in wells. Even strong varia-
tions of chemical-physical properties of water,
most commonly temperature, are observed in
springs and/or wells. Often water becomes very
muddy in even large basins, rivers, wells and
springs. Gas emissions, often sulphureous, are
observed, and bushes and grass near emission
zones may burn.

In closed basins %Iakes, even seas) seiches with height
not exceeding a few centimeters may develop, com-
monly observed only by tidal %au es, exceptionally
even by naked eye, typically in the far field of stronﬁ
earthquakes. Anomalous waves are perceived by a
people on small boats, few people on larger boats,
most people on the coast. Water in swimming pools
swings and may sometimes overflows.

In closed basins (lakes, even seas) seiches with height
of decimeters may develop, sometimes noted also by
naked eye, typically in the far field of strong ear-
thquakes. Anomalous waves up to several tens of cm
high are perceived by all people on boats and on the
coast. Water in swimming pools overflows.

Anomalous waves up to many tens of cm high flood
very limited areas nearshore. Water in swimming
pools and small ponds and basins overflows.

Anomalous waves even higher than a meter may
flood limited nearshore areas and damage or wash
away objects of variable size. Water overflows from
small basins and watercourses.

Anomalous waves up to 1-2 meters high flood near-
shore areas and may damage or wash away objects of
variable size. Erosion and dumping of waste is obser-
ved along the beaches, where some bushes and even
small weak-rooted trees can be eradicated and drifted
away. Water violently overflows from small basins and
watercourses.

Meters high waves develop in still and running waters. In flood
plains water streams may even change their course, also because of
land subsidence. Small basins may appear or be emptied.
Depending on shape of sea bottom and coastline, dangerous tsuna-
mis may reach the shores with runups of up to several meters floo-
ding wide areas. Widespread erosion and dumping of waste is
observed along the beaches, where bushes and trees can be eradica-
ted and drifted away.

Meters high waves develop in even big lakes and rivers, which over-
flow from their beds. In flood plains rivers may change their course,
temporary or even permanently, also because of widespread land
subsidence. Basins may appear or be emptied. Depending on shape
of sea bottom and coastline, tsunamis may reach the shores with
runups exceeding 5 m flooding flat areas for thousands of meters
inland. Small boulders can be dragged for many meters.
Widespread deep erosion is observed along the shores, with notewor-
thy changes of the coastline profile. Trees nearshore are eradicated
and drifted away.

Large waves develop in big lakes and rivers, which overflow from their
beds. In flood plains rivers can change their course, temporary or even
permanently, also because of widespread land subsidence and landsli-
ding. Basins may appear or be emptied. Depending on shape of sea
bottom and coastline, tsunamis may reach the shores with runups rea-
ching 15 meters and more devastating flat areas for kilometers inland.
Even meter-sized boulders can be dragged for long distances.
Widespread deep erosion is observed along the shores, with notewor-
thy changes of the coastal morphology. Trees nearshore are eradicated
and drifted away. along the shores, with noteworthy changes of the
coastline profile. Trees nearshore are eradicated and drifted away.



- Quadro sinottico dei Gradi di Intensita della scala ESI 2007 - L'accuratezza della valutazione aumenta verso i gradi pid alti della scala, in particolare nell'intervallo di occorrenza degli effetti primari che
tipicamente iniziano a manifestarsi dall"V/I11 grado con risoluzione crescente fino al X11 grado. Pertanto, per i gradi di intensita in giallo (\111-X) gli effetti sull’ambiente naturale sono una componente essenzia-
le dell’intensita che non pud essere ignorata. Per i gradi di intensita in arancio (XI e XI1), essi sono lo strumento piu affidabile per la valutazione dell'intensita.

SECONDARY EFFECTS
Ground cracks Slope movements Tree shaking Liquefactions Dust clouds | Jumping stones ’I;\%’Il::%
that can be used as diagnostic
Hair-thin cracks (millimeter-
wide) might be occasionall . .
seen) whgre lithology (e,g,y Exceptionally, rocks may fall and small landslide may
| lluvial deposi - | be (re)activated, along slopes where the equilibrium is .
oose alluvial deposits, satura on Tree limbsshake | abee o | aeeeee
ted soils) and/or morphology |already near the limit state, e.g. steep slopes and cuts, feebly Absent Absent Absent
(slopes or ridge crests) are|with loose and generally saturated soil. :
most prone to this phenome-
non.
Thin cracks (millimeter-wide and| Rare small rockfalls, rotational landslides and slump Extremely rare cases are repor-
several cms up to one meter| earth flows may take place, along often but not necessa- | Tree limbs and bushes | t€d of liquefaction (sand boil),
long) are locally seen where litho- | ijy steep slopes where equilibrium is near the limit state, | shake slightly, very rare | Small in size and in areas most
logy (e.g., loose alluvial deposits, | majnly foose deposits and saturated soil. Underwater | cases of fallen dead |prone to this phenomenon|  Apsent Absent | -——---
saturated soils) and/or morpho-| |andsiides may be triggered, which can induce small ano-| limbs and ripe fruit. | (highly susceptible, recent, allu-
logy (slopes or ridge crests) are| majous waves in coastal areas of sea and lakes. vial and coastal deposits, near-
most prone to this phenomenon. surface water table).
Occasionally, millimeter-centimeter | Rockfalls and landslides with volume reaching ca. 103| Trees and bushes shake i
wide and up to several meters long frac- | m3 can take place, especially where equilibrium is near |moderately to strongly; a| Rare cases are reported of liquefac-
tures are observed in loose allwial | the Jimit state, e.q. steep s?lopes and cuts, with loose| very few tree tops and | tion (sand boil), small in size and in
Geposits and/or sawrated Soils, along | saturated soil, or highly weathered / fractured rocks. |unstable-dead limbs may| areas mast prone to this phenomenon| ~ Absent Absent | -=----
T e et e | Underwater landslides can be triggered, occasionally| break and fall. also 1 (highly susceptible, recent, alluvial
lop in paved (either asphalt or stone) provoklngi(small anomalous waves In coastal areas of ‘fjep.tefl‘d'gg 03 S?Etc'esfv and coastal deposits, near surface
roads, sea and lakes, commonly seen by intrumental records. | 1!t 08¢ S STt OF yater tapye).
Scattered landslides occur in prone areas, where equili-
. brium is unstable (steep slopes of loose / saturated .
Fractures up to 5-10 cm wide and | soils), while modest rock falls are common on steep Rare cases are reported of lique-
UE to hundred metres long ~are gorges, cliffs). Their size is sometimes significant (103 - Trees and bushes faction, with sand boils up to 50 The total
observed, cqmmong in loose allu-|105"m3); in dry sand, sand-clay, and clay soil, the Volu-| shake vigorously; | in’ diameter in areas most affected
vial “deposits and/or saturated| mes are usually up to 100 mS. Ruptures, slides and falls | especially in densely prone to this phenomenon (highly|  Absent Absent area is in
soils; rarely, in dry sand, sand-| may affect riverbanks and artificial embankments and | forested areas many - :
clay, and " clay soil" fractures are| excavations (e.g., road cuts, quarries) in loose sediment|  imbs and tops | -SePtible, recent, alluvial and the order
also_seen, Up 0 1 om wide. or weathered / fractured rock. Significant underwater| prios GG SORS | coastal deposits, near surface water of
Centimeter-wide cracks are ¢om-| jandslides can be triggered, provoking anomalous waves  |table). 10 km?2,
mon in paved (asphalt or stone) | in coastal areas of sea and lakes, directly felt by people on
roads. boats and ports.
- | Small to moderate (103 - 10° m3) landslides are widespre- . . :
Fractures up to 50 cm wide ad in prone areas: rgrely they can)occur Ao en gentleglo- Liquefaction may be frequent in the
a0 U i hlIJndrgds mé)tr_es Ilong, pes; where equilibrium is unstable (steep slopes of loose epicentral area, depending on local | In dry areas, | Stonesandeven |y e
alrle c_oqngnony > s%r/ve It 0055 / saturated soils; rock falls on steep gorges, coastal cliffs) | Trees shake vigorously; |conditions; the most typical effects| dust clouds |~ small boulders | _cc. o
alluvial deposits and/or saturate o aive . 3 3 ; are: sand boils up to ca. 1 min dia- ise f d tree trunks | affecte
soils; in rare cases fractures up to their size is sometimes large (10° - 10° m3). Landslides| branches may break : N ta-| may rise from | and tree trunks | o S50
1.om can be observed in competent | €an occasionally dam narrow valleys causing temporary | and fall, trees may be |Mete": apparent water fountains in | the ground in | may be thrown
dry rocks, Decimetric cracks are | OF even permanent lakes. Ruptures; slides and falls affect| ~yprooted, especially still waters; localised lateral sprea- | ne gnicentral | inthe air, leaving i G
common in_paved (asphalt o |riverbanks and artificial embankments and excavations| jong steep slopes ding and settlements (subsidence up| = Z.00 typical imprints of )
stone) roads, as Weh as small | (e.g., road cuts, quarries) in loose sediment or weathered *|to ca. 30 cm), with fissuring paral- in soft soil. | 100 km2.
pressure undulations. / fractured rock. Frequent is the occurrence of landslides lel to waterfront areas Srlver banks,
under the sea level in coastal areas. lakes, canals, seashores).
Fractures up to 100 cm wide and | |_ansliding is widespread in prone areas, also on ?entle S10° | 1 ces shake vigorously: | Liduefaction and water upsurge are Small boulders and
up to hundreds metres long are | pes: where equilibrium is unstable (steep slopes of loose /| T7€eS shake VISOrOUSIY: | frequent; sand boils up to 3 m in dia-| In dry areas, | tree trunks may be | The total
commonly observed in loose allu- | saturated soils; rock falls qn steep gorges, coastal cliffs) thejg | Oranches and thin tree | meter; “the  most typical effects| qust clouds | trown in_ theair an- |attorreq
vial deposits and/or saturated| ;o i ¥ i B trunks fi ly break i ]| e afiected area
al 0ep u sizg is frequently large (10° m), sometimes very large (10 trunks frequently break | are:apparent water fountains in still may dmove away from |7 o
soils; in competent rocks. they can| m3) "|_andslides can dam narrow valleys causing temporary| and fall. Some trees | waters; frequent lateral spreading and | rise from | eir Site for meters, |~ F e
reach up to 10 cm. Significant oy yen permanent lakes. Riverbanks, artificial embankments | might be uprooted and | settlements (subsidence of more than | ¢p o ground also depending onslope | 5
cracks are common in paved | and excavations (e.g., road cuts, quarries) frequently collapse, | fall, especially along | ca. 30 cm), with fissuring parallel to | B GRS, | ey
(asphalt or stone) roads, as well| Frequent are large landslides under the sea level in coastal steep slopes. waterfront areas (river banks, lakes, leaving typical im- '
as small pressure undulations. | areas. canals, seashores). prints in soft soil.
Open ground cracks up to more Boulders (diameter in
than 1 m wide and up to hundred . Liquefaction, with water upsurge ¥
! ¥ > 105 - 106 m3 b ; . : p il excess of 2-3meters)
i g s o, Ty L it o kil 2 A5 1081 | vk vty il s 00 1ty | G oty | T
in loose alluvial deposits and/or n [ ¢ > | many branches and treg | the aspect of wide zones; sand vol-| qust clouds | airand move away |affected area
o i gs, causing temporary or permanent barrier lakes. River ust clouds ove away | Lt
saturated soils; in competent rocks | /> 2 A : | trunks break and fall. | canoes may even be more than 6 m | from their site for is in the
anks, artificial embankments, and sides of excavations typi- : : common
%e_r&mg reackhesdsevelr a d_eumeterij. cally collapse. Levees and earth dams may also incur serious| S0 tregs m&g?t”be in d|>an1eter|, vertlcgll subfs_ldence rise from the| hundreds of meters | order of
ide cracks develop in pave : ! | uprooted and fall. |even > 1m; large and long fissures| ~ground.  |down even gentle slopes, 5,000
(asphalt or stone? roads, as well damtagle. Frequent are large landslides under the sea level in| ‘P due 1o fateral spreading are com-| O Ieaviné] typical P km2.
as pressure undulations. GEIE) ikt mon. imprints in sol
Open ground cracks up to|Large landslides and rock-falls (> 105 - 106 m3) are Big boulders (diame-
several meters wide are very| frequent, practically regardless of equilibrium state . .| Liquefaction changes the ter of several meters)
frequent, mainly ‘in 100se| of slopes, causing many temporary or permanent| Trees shake vVigorously; | aspoct of extensive zones of ¢an be thrown in the| Tne total
alluvial deposits _ and/or | parrier lakes. River banks, artificial embankments, | many branches and trée | oo " determining vertical ljn drylareéis air and move away|affected area
saturated soils. In competent| anq sides of excavations typically collapse. Levees| trunks break and fall. | /i <o possibly excee- ust clouds | £ S TP S is in the
B ] e arise from :
rocks they can reach 1 m.|and earth dams incur serious damage. Significant| ~ Many trees are i I : . long dist d order of
Very wide cracks develop in ; ge. >ign ding several meters; nume-| the ground, |long distances down
av)éd (asphalt or st(?ne) landslides can occur even at 200 — 300 km distance| uprooted and fall. | 5,6 Jarge " sand volcanoes, “even gentle slopes, | 10,000
Poads aswgllas large pressu- from the epicenter. Frequent are large landslides and severe lateral spreading leaving  typical| km?.
re undulations. under the sea level in coastal areas. can be observed. imprints in soil.
- d k Large landslides and rock-falls (> 1055 - 1066 m3) Liquefaction occurs over Al bit boul
round open cracks are Very  are frequent, practically regardless to equilibrium ) S0 Very DIg Doul-| The total
frequent, Up to one meter or | state of the slopes, causing many temporary or per-| 1rees shake vigo- :Ta]ré’f proas an%f‘:h%';( Sﬁst.cg ders can be thrown in | affected area
more wide in the bedrock, | manent barrier lakes. River banks. artificial emban- | fously; many bran- p %y o~ = In dry areas | the air and move for| s in the
up to more than 10 m wide : ; e honi ches and tree | flat zones, determining Verti-| gyt tlouds (long distances even
g 1 =~ kments, and sides of excavations typically collapse. cal subsidence exceedin : 0 order of
in loose alluvial deposits|| oyeas” and earth dams incur serious damage. ,Unks breakand ool 2 eters widespreag arise from |down very gentle slo-\ 55 559
and/or saturated soils. These | <~ ¢ h | fall. Many trees are I the ground. |pes, leaving typical >
may extend up to several Significant landslides can occur at more than 200 — uprooted and fall large sand volcanoes, and imprints in Soil km?2
300 km distance from the epicenter. Frequent are © |extensive severe |ateral : and more

kilometers in length.

very large landslides under the sea level in coastal
areas.

spreading can be observed.




