PRIMARY EFFECTS SECONDARY EFFECTS

\ Surface faulting and deformations Hydrological anomalies Anomalous waves/tsunamis Ground cracks Slope movements Tree shaking Liquefactions Dust clouds | Jumping stones | TOTAL AREA
From | to Il There are no environmental effects that can be used as diagnostic
Largely observed / Rare small variations of the water level in wells and/or of the | In closed basins (lakes, even seas) seiches with height not exceeding Hair-thin cracks (millimeter-wide)
) gely N flow-rate of springs are locally recorded, as well as extremely a few centimeters may develop, commonly observed only by tidal might be occasionally seen where Exceptionally, rocks may fall and small landslide may
First unequivocal rare small variations of chemical-physical properties of water | gauges, exceptionally even by naked eye, typically in the far field of | lithology (e.g., loose alluvial deposits, |be (re)activated, along slopes where the equilibriumis | Tree limbs shake
\YA g Absent S8 Ny . o . ’ o Absent Absent Absent o
effects in the and turbidity in springs and wells, especially within large strong earthquakes. Anomalous waves are perceived by all people on saturated soils) and/or morphology |already near the limit state, e.g. steep slopes and cuts, feebly.
environment karstic spring systems, which appear to be most prone to this | small boats, few people on larger boats, most people on the coast. (slopes or ridge crests) are most prone with loose and generally saturated soil.
phenomenon. Water in swimming pools swings and may sometimes overflows. to this phenomenon.
Thin cracks (millimeter-wide and Rare small rockfalls, rotational landslides and slump
" e q n closed basins (lakes, even seas) seiches with height of decimeters | several cms up to one meter long) are earth flows may take place, along often but not ree limbs any xtremely rare cases are reported of
Rare variations of the water level in wells and/or of the flow- jiccsedhassiliak iy fhlheoholicect J U i B ! ifE=m( feeling d = J o]
Strong / Marglnal rate of springs are locally recorded, as well as small may develop, sometimes noted also by naked eye, typically in the far locally seen where lithology (e.g., necessarily steep slopes where equilibrium is near the bushes shake liquefaction (sand boil), small in size and
V effects in the Absent e of Springs ar V! e field of strong earthquakes. Anomalous waves up to several tens of cm |loose alluvial deposits, saturated soils) | limit state, mainly loose deposits and saturated soil. slightly, very rare in areas most prone to this phenomenon Absent Absent o
variations of chemical-physical properties of water and
i P 4 high are perceived by all people on boats and on the coast. Water in and/or morphology (slopes or ridge Underwater landslides may be triggered, which can | cases of fallen dead highly susceptible, recent, alluvial and
environment turbidity in lakes, springs and wells o a2 n . " ° A " N
’ swimming pools overflows. crests) are most prone to this induce small anomalous waves in coastal areas of sea | limbs and ripe fruit. |coastal deposits, near-surface water table).
phenomenon. and lakes.
Occasionally, millimeter-centimeter Rockfall d landslid ith vol hi 10° S:;;izsmagge?:(sge?o
SLIGHTLY wide and up to several meters long goc atskan \ andsides W:| VE ume rei?b no 8. strongly; a very f)éw Rare cases are reported of liquefaction
Significant variations of the water level in wells and/or of the . o fractures are observed in loose alluvial M ¢an take place, especially where equilibrium is near ! ¥ - :
DAMAGING flow-rate of springs are locally recorded, as well as small anomaloliswavesiplolmanyiiensigicmibiohifoodivervliimiediaeas deposits and/or saturated soils; along | the limit state, e.g. steep slopes and cuts, with loose eelionsiond (sand boil), small in size and in areas
VI Mod £ in th Absent variations of chemical-physical properties of water and nearshore. Water in swimming pools and small ponds and basins steep slopes or riverbanks they can saturated soil, or highly weathered / fractured rocks. | unstable-dead limbs | most prone to this phenomenon (highly Absent Absent I
odest e ects in the M o e, S el overflows. b6 1.2 oo wide. A few miror aracks | Underwater landslides can be triggered, occasionally | may break and fall, | susceptible, recent, alluvial and coastal
environment ! develop in paved (either asphalt or provoking small anomalous waves in coastal areas of | also erenmng on deposits, near surface water table).
stone) roads. sea and lakes, commonly seen by intrumental records. | species, fruit load
: and state of health.
Scattered landslides occur in prone areas, where
equilibrium is unstable (steep slopes of loose /
Facures up 15 10 ide aup | SM7eed sl e otk el e comon
Observed very rarely, and almost exclusively in volcanic areas, | > '97iicant temporary variations of the water level in wells tocgﬁrg:)er:jl ni]r?tlfoss?gﬁusg 3gsi:/ilesdl significant (10° - 10° ma);li” dry sand, sand-clay, and ZLZT(Z?/?%?SS?IE'S (RS LRI 10 (G ezt Gl i),
DAMAGING Limited surfaze faul)tllru tures, tens to hundryeds of meters lon N and/or of the flow-rate of springs are locally recorded. Anomalous waves even higher than a meter may flood limited eneler sa};urated o e |’|J*| d clay soil, the volumes are usually up to 100 m3. el gin densyell with sand boils up to 50 cm in diameter, in The got_al affected
V|| Appreciable effects gl i G uffspet mé CERIT. Coam ey et ?o Seldom, small springs may temporarily run dry or appear. nearshore areas and damage or wash away objects of variable size. sand, sand-cla anld claysoil [x7 Ruptures, slides and falls may affect riverbanks and forgsted E)xlreas many areas most prone to this phenomenon Absent Absent area is in the order
; ; b WU : Y Weak variations of chemical-physical properties of water and Water overflows from small basins and watercourses. ' Sh G Gy St artificial embankments and excavations (e.g., road | ' M8 | (highly susceptible, recent, lluvial and of 10 km?
th t (e.g.,
In the environmen very shallow earthquakes. o A fractures, up to 1 cm wide. Centimeter- P " limbs and tops break B
turbidity in lakes, springs and wells are locally observed. - - cuts, quarries) in loose sediment or weathered / coastal deposits, near surface water table).
wide cracks are common in paved L " and fall.
(asphalt or stone) roads fractured rock. Significant underwater landslides can
P . be triggered, provoking anomalous waves in coastal
areas of sea and lakes, directly felt by people on boats
and ports.
Small to moderate (103 - 105 m3) landslides
. ) ) Fractures up to 50 cm wide are and widespread in prone areas; (a_lre_ly th_ey can occur also ) . )
Springs may change, generally temporarily, their flow-rate P on gentle slopes; where equilibrium is unstable (steep Liguefaction may be frequent in the
IR N and/or elevation of outcrop. Some small springs may even 07D 0 LR GEE ) GRliely slopes of loose / saturated soils; rock falls on steep Trees shake epicentral area, depending on local
Ground ruptures (surface faulting) may develop, up to several TR - k Anomalous waves up to 1-2 meters high flood nearshore areas and observed in loose alluvial deposits 5 iy 5 5 . = = ; Stones and even small
HEAVILY DAMAGING|  hundred meters long, with offsets not exceeding a few cm, fun dry. NS M UEEL Ieyel are obsgrved injwelsiWeak may damage or wash away objects of variable size. Erosion and and/or saturated soils; in rare cases gorges, coastal cliffs) th.e" SIS (B SHHEIES large | vigorously; branches ‘CondltIO.I’IS. sandiboilslupicl LA nidry areas, dust boulders and tree trunks | The total affected
VI Extensive effects in | particularly for very shallow focus earthquakes such as those variations af chemical-physical properties of water, most dumping of waste is observed along the beaches, where some bushes | fractures up to 1 cm can be observed (105 - 106 m3). Landslides can occasionally dam may break and fall, | diameter; apparent water fountal_ns in still | clouds may fise from may be thrown in the | areais in the order
i common in volcanic areas. Tectonic subsidence or uplift of the commonhiemperanieimayibelobsenedinisningeland/oy and even small weak-rooted trees can be eradica‘ted and drifted away in competent dry rocks. Decimetric Rarowivalleyslcausingjiemporarjorevenieemmancnufisveniupreotedieesy wate Siiocalisedlateralispicadinoand thejoroundiinlihe air, leaving typical f 100 km?
the environment round surface with max‘imum values on the order gf afew wells. Water turbidity may appear in closed basins, rivers, W v G S o e oS e e S Y- RS gommon ?’n avea (asphalt or lakes. Ruptures, slides and falls affect riverbanks and especially along settlements (subsidence up to ca. 30 cm), epicentral area i 'rinls ingsc)),f‘t) & @ 075
9 timet wells and springs. Gas emissions, often sulphureous, are Y : t d p I P I artificial embankments and excavations (e.g., road steep slopes. with fissuring parallel to waterfront areas B )
centimeters may occur. locally observed. S Dne)r:s]:ursé ﬁ;d"ﬂlea“aoi:ma cuts, quarries) in loose sediment or weathered / (river banks, lakes, canals, seashores).
p . fractured rock. Frequent occurrence of landslides
under the sea level in coastal areas.
DESTRUCTIVE Springs can change, generally temporarily, their flow-rate Landsliding widespread in prone areas, also on gentle G "
Effects in the and/or location to a considerable extent. Some modest Meters high waves develon in still and running waters. In flood plaing | FTACtUres up to 100 cm wide and up slopes; where equilibrium is unstable (steep slopes of Trees shake gty e Sp—— § m?( ou srs“?n ues
q t Observed commonly. springs may even run dry. Temporary variations of water water slrgams may even Shan e their courseg also bécause ofpland to hundreds metres long are loose / saturated soils; rock falls on steep gorges, vigorously; branches fre ugnt‘ sand boils up to 3 51 in%liameter' trr:m 9 ma)‘; Bl
gnwronmen area Ground ruptures (surface faulting) develop, up to a few km level are commonly observed in wells. Water temperature i Smallybasins 05 ga EFEIEs e'm (1], DEEehiE G commonly observed in loose alluvial coastal cliffs) their size is frequently large (105 mz), and thin tree trunks aq are‘nt T founfains in still waters: ' 6l eiees. G efls)l:;\atlleir:lsoi‘t/:f?)‘?ay The total affected
widspread source of |long, with offsets generally in the order of several cm. Tectonic | often changes in springs and/or wells. Variations of chemical- N Y app ptied. Dep 9 deposits and/or saturated soils; in sometimes very large (10° m?). Landslides can dam | frequently break and PP . y v y " . e fl
IX i subsidence or uplift of the ground surface with maximum hysical properties of water, most commonly temperature, Slapeloisealbotiomiandicoastingldangerousioupanisimayiicach competent rocks they can reach up to i fall. Some trees reanentlaterallspreadinglandisettiementsy cloudsfeommonly[isef imetersilal=oldependingll g Sinliiclciey
considerable hazard © P g > phy; DropeT i 0 HUENEENTI, the shores with runups of up to several meters flooding wide areas. [EE e Yy P [0 narrow valleys causing temporary or even permanent o (subsidence of more than ca. 30 cm), with | from the ground. on slope angle and of 1000 km?2.
and become values in the order of a few decimeters may occur. are observed in springs and/or wells. Water turbidity is Widespread erosion and dumping of waste is observed along the 10 cm. Significant cracks common in lakes. Riverbanks, artificial embankments and might be uprooted fissuring parallel to waterfront areas (river eSS, e
i GRSt (i, (R7Elis, (LIS T STl beachespwhere bushes and tregs gan be eradicated and drifte% away. pavedi(gsphaliorSioneliioadsas excavations (e.g., road cuts, quarries) frequently godlialicseecialy bar?kz lakes, canals, seashores) typical impri;\ts in sgﬁ
important for emissions, often sulphurequsz are observed, and bushes and ' | well as small pressure undulations. |collapse. Frequent large landslides under the sea level along steep slopes. ' ' ' . soil.
intensity assessment grass near emission zones may burn. in coastal areas.
Many springs significantly change their flow-rate and/or Meters high waves develop in even big lakes and rivers, which
VERY DESTRUCTIVE Become leading. elevation of outcrop. Some springs may run temporarily or overflow from their beds. In flood plains rivers may change their G ground ERES DI EHCHED . 5 6 3 Boulders (diameter in
B . . T > 1 m wide and up to hundred metres Large landslides and rock-falls (> 10° - 10° m®) are . . . .
Effects in the Surface faulting can extend for few tens of km, with offsets even permanently dry. Temporary variations of water level course, temporary or even permanently, also because of widespread i 67 G i, EA (o (e P " sicall e ilibri haeh Trees shake Liquefaction, with water upsurge and soil excess of 2-3 meters)
i th from tens of cm up to a few meters. Gravity grabens and are commonly observed in wells. Even strong variations of land subsidence. Basins may appear or be emptied. Depending on 9 quent, Y LRI (eIl TGS CEITI R A 00 vigorously; many compaction, may change the aspect of can be thrown in the air
environment become ] h ; A ; A alluvial deposits and/or saturated the slopes, causing temporary or permanent barrier ; In dry areas, dust The total affected
X aleading source of elongated depressions develop; for very shallow focus chemical-physical properties of water, most commonly shape of sea bottom and coastline, tsunamis may reach the shores e e T o e lakes, Ri . e Ao " d sid branches and tree wide zones; sand volcanoes even more clouds ma ri;e from and move away from | o~ icin the order
[ earthquakes in volcanic areas rupture lengths might be much temperature, are observed in springs and/or wells. Often with runups exceeding 5 m flooding flat areas for thousands of meters reaéh severZI e pWideg 2 fes. |ve:_ &L e III [EE] ”em aanen 5 ag S'nﬁs trunks break and fall. | than 6 m in diameter; vertical subsidence the glound their site for hundreds of £ 5000 km 2
hazards and are lower. Tectonic subsidence or uplift of the ground surface with |water becomes very muddy in even large basins, rivers, wells | inland. Small boulders can be dragged for many meters. Widespread e S e | (aé haltor |d BN TS .‘yp'ca Y asse. eve:s an ?al Some trees might be | even > 1m; large and long fissures due to g . meters down even @ [0
critical for intensity maximum values in the order of few meters may occur. and springs. Gas emissions, often sulphureous, are deep erosion is observed along the shores, with noteworthy changes stone) roadspas \?vell as repssure amls mda?{deven Izcur‘hserlousl arrage. rteqluen a19€ | uprooted and fall. lateral spreading are common. gentle slopes, leaving
e observed, and bushes and grass near emission zones may | of the coastline profile. Trees nearshore are eradicated and drifted ndulations, P! dnCSIceslnCenReisea IeVelNICoasiataicas, typical imprints in soil.
burn. away. )
Many springs significantly change their flow-rate and/or Large waves develop in big lakes and rivers, which overflow from their . y B
DEVASTATING Are dominant. elevation of outcrop. Many springs may run temporarily or  beds. In flood plains rivers can change their course, temporary or even |  Open ground cracks up to several LETER Iandslld_es ] EEELS 105. q 1.06 e} &S Big boulders (diameter
q pen g P frequent, practically regardless to equilibrium state of 9 (
Effects in the Surface faulting extends from several tens of km up to more | even permanently dry. Temporary or permanent variations of permanently, also because of widespread land subsidence and meters wide are very frequent, mainly the slo Ies causing many temporary or permanent Trees shake Liquefaction changes the aspect of of several meters) can
environment become [than one hundred km, accompanied by uffsgts reaching several wa?er_ level are gev_lerally ob_served in vyells. Even strong landsliding. Basins may appear orvbe emptied. Depending on shape of in loose all_uvial deposits and/or ety Iapkesl River bganks );rtificlijal exban‘?(ments gl vigorously; many extepsive zones of Iowlan_d, determin_ing In dry areas dust be thrown in the air a|_1d The total affected
e . . meters. Gravity graben, elongated depressions and pressure variations of chemical-physical properties of water, most sea bottom and coastline, tsunamis may reach the shores with runups | saturated soils. In competent rocks 5 . . " N branches and tree vertical subsidence possibly exceeding 4 move away from their =
Xl decisive for intensit: sides of excavations typically collapse. Levees and clouds arise from the area is in the order
Y ridges develop. Drainage lines can be seriously offset. Tectonic |commonly temperature, are observed in springs and/or wells. reaching 15 meters and more devastating flat areas for kilometers they can reach 1 m. Very wide cracks earth dams incur serious damage 'Si nificant trunks break and fall. several meters, numerous large sand e site for long distances f 10000 km 2
assessment, due to subsidence or uplift of the ground surface with maximum Often water becomes very muddy in even large basins, inland. Even meter-sized boulders can be dragged for long distances. | develop in paved (asphalt or stone) landslides can occur at 200 — 300 Em digtance e Many trees are volcanoes, and severe lateral spreading 9 : down even gentle o m-.
saturation of values in the order of numerous meters may occur. rivers, wells and springs. Gas emissions, often sulphureous, Widespread deep erosion is observed along the shores, with roads, as well as large pressure the epicenter. Frequent large landslides under the sea uprooted and fall. features. slopes., leaving typical
are observed, and bushes and grass near emission zones noteworthy changes of the coastal morphology. Trees nearshore are undulations. P! : quer 9 imprints in soil.
structural damage ey B et e i vy level in coastal areas.
Are dominant. Giant waves develop in lakes and rivers, which overflow from their
Surface faulting is at least few hundreds of km long, Many springs significantly change their flow-rate and/or beds. In flood plains rivers change their course and even their flow ; 5 _106 m®
. . T : Large landslides and rock-falls (> 10 - 10° m~) are :
COMPLETELY accompanied by offsets reaching several tens of meters. elevation of outcrop. Temporary or permanent variations of | direction, temporary or even permanently, also because of widespread 5 o Also very big boulders
3 A 5 A e g G d k 5 q
i ; round open cracks are very frequent, practically regardless to equilibrium state of q a
DEVASTATING Gravity gra_ben. el_ongated depre§smns and pressure ridges  |water level are generally _observed in wells. Many springs and Ian_d subgdencg and landsliding. Large basins may appear or be_ frequent, up to one meter or more thelslopes) catsing|many, lamporary/or permanent ) Trees shake Liquefaction occurs over large areas and can be thrown in the air
. develop. Drainage lines can be seriously offset. Landscape and | wells may run temporarily or even permanently dry. Strong | emptied. Depending on shape of sea bottom and coastline, tsunamis kb thé bedrockiUp to more than! | barrierilak ! e r e, Tt oo e d vigorously; many | changes the morphology of extensive flat In dry areas dust and move for long The _tot_al affected
Xl Effects in the geomorphological changes induced by primary effects can variations of chemical-physical properties of water, most may reach the shores with runups of several tens of meters 10 m wide in Ioose’alllzwial s ar{;er af €s. 'V?.' anks, aj "' |C|a”em a'II ments, ad" branches and tree zones, determining vertical subsidence | clouds arise from the | distances even down | areais in the order
i t th attain extraordinary extent and size (typical examples are the [commonly temperature, are observed in springs and/or wells. | devastating flat areas for many kilometers inland. Big boulders can be 5 P oAy DN ty‘?'ca A e e trunks break and fall. | exceeding several meters, widespread ground. very gentle slopes, of 50000 km? and
environment are the ’ . " > B : ) y A and/or saturated soils. These may earth dams incur serious damage. Significant " 3 I
only tool for uplift or subsidence of coastlines by several meters, Water becomes very muddy in even large basins, rivers, dragged for long distances. Widespread deep erosion is observed extend up to several kilometers in (it t th 2'00 300 ki Many trees are large sand volcanoes, and extensive leaving typical imprints more
. . y appearance or disappearance from sight of significant wells and springs. Gas emissions, often sulphureous, are | along the shores, with outstanding changes of the coastal morphology. P length da_"‘ 2l e? Ca"u:cc“',a n:oreF an 5 - y m uprooted and fall. severe lateral spreading features. in soil.
intensity assessment| |andscape elements, rivers changing course, origination of observed, and bushes and grass near emission zones may | Many trees are eradicated and drifted away. All boats are tore from oth- 'IS a(;‘cﬁj ] de ?E'Ce" elr. rle.quen Vtelw arge
waterfalls, formation or disappearance of lakes). burn. their moorings and swept away or carried onshore even for long Zucsicestnceninciscateretinjcoasiaaeas
distances. All people outdoor are swept away.
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