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When an earthquake occurs we usually see the map of epicentres

i

2012 0520
2012 05 21
20120523

2012 0527 );‘
2012 0529 |

LB N EhEEEcE N

2012 0525 Lkl 23}

i il
. -.rlu."-_
!5-:"’ |

'

| TR

025/ 50 100 km e

i 9%

e,

d Perugia
: u

Ancona

- =467 N

ez




How do we assess the macroseismic intensity?
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Macroseismic Data Point (MDP) map of the 20t May 2012
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Most people are frightened and run outdoors. Furniture is shifted
‘N ARY and objects fall from shelves in large numbers. Many well built
E\ \ LA W ¥ Vi Damaging | ordinary buildings suffer moderate damage: small cracks in
sl T R e T walls, fall of plaster, parts of chimneys fall down; older buildings
may show large cracks in walls and failure of fill-in walls.
QUEST 2012 : . Many people are frightened and run outdoors. Some objects fall.
] Slightly . : o
Fiarans VI . Many houses suffer slight non-structural damage like hair-line
Tl damaging

cracks and fall of small pieces of plaster.




Macroseismic Data Point (MDP) map of the 15" October 1996

Presentazione

DBMI11 homepage

Seleziona il terremoto facendo click sulla data.

Data Ax Hp
189495 11 21 04:04 Torinese 64
1996 02 27 11:13 Barcis 150
1996 04 03 13:04 Irpinia 557
1996 04 13 13:00 CLAUT-BARCIS 164
1996 04 27 00:38 Cosentinc 123
1896 10 15 09:56 Correggic 135
1996 12 02 13:01 C.DA LUMINARIR 42
1997 03 19 23:10 Matese 284
1997 05 12 13:50 MASSA MARTANR 7
1987 05 12 22:13 Eeggianc o6
1997 06 09 14:10 Vibonese 69
1897 07 08 08:13 Cosentinc 2
1897 07 15 08:51 RAppenninc umbro-marchigianc 22
Terremoto 1996 10 15 09:56:02 Correggio

Studio macros. Camassi et al., 1996 [MNp 135, Imax 7]

Epicentro CPTI11 ¥ Mw5.41
macrosismico O Mw 5.18
strumentale ¥r Mw 5.41
Localitd Sc Lat
Bagnolo in Pianc 44.762 10.
Correggic 44,771 10,
Argine 44,782 10,
Budrio 44.753 10.
Carpi 44,734 10,
Foadondo 44,774 10,
Santa Maria della Foasa 44,810 10,
Campagnola Emilia 44.841 10,
uattro Castella 44,636 10.
Campogallianc 44.690 10.
Campegine 44,782 10,
Casalgrande 44.576 10.
Beggic nell'Emilia 44.697 10.
Bic Saliceto 44,310 10,
Castelnovo di Sctto 44,510 10,
Cavriago 44.8%8 10,
San Martino in Rio 44.733  10.
Sant'Ilaric d'Enza 44,758 10,
Fabbrice 44,8372 10,
Gattatico 44.7%5 10,
Gualtieri 44,903 10.
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Macroseismic Data Point (MDP) map of the 12 February 1806

DBMI11 homepage Presentazione Consultazione per localita Mappa dei terremoti

B ; ) 4 Gardons Valks i | s -
Seleziona il terremoto facendo click sulla data. - : ;."q i 3 m'?aj!'grl."r i o ¥ I.f‘i"_ : BN e titute Nazionale dj *
Data Bx ¥p Ic M » e " .-Sa'lﬁ ] ..r‘/ .EI-GE:E}_ oy Li‘.%enfiﬁ ca e Vulcanologia
g N 5F (Gartal 1 | oBDBM|11
o ONEETE o=
1802 05 12 09:00 VALLE DELL'OGLIO 25 8 5.84 £0.22 5
1802 10 31 Val d'Orcia 11 7 4.99 +0.53 h // d /
1804 10 18 20:00 Val d'Elaa 4 -7 4.93 +£0.34 ttp emidius. ml mgV It DBMlll
| Wl «Ghedi « Loniga”
1805 05 09 01:00 MACERATR 3 5-6 4.51 £0.34 - = . o
1805 07 26 21:00 Molise 223 10 6.62 £0.11 Manerbio pralzrgio =il BT
1806 02 12 NOVELLERA 28 7 5.19 +0.39 LA
L\,_ i LM
1806 08 26 07:35 Colli Rlbani 35 8 5.54 £0.38 . - o
1807 01 28 17:00 ISEENIA 1 5-6 4.51 +0.34 1 eAmla ,Legnago
1807 11 11 TRAMITOLA & 6-7 4.55 +0.72 A -Mogara
1808 04 02 16:43 Valle del Pellice 107 & 5.69 +0.15 - mona L P o~ o
-~ A -Sadia Folasmes
Lt iglia .
Terremoto 1606 02 12 MNOVELLARA Lz .

,J-
"“‘-\.\- _AG A & uastalls .

Studio macros. ENEL, 1985 [Mp 28, Imax 7] \f.ﬁsalmaggl:-re Suzzars
. — T
Epicentro CPTI11 O Mwb5.19 /y\ o 1/_\/_{
wBondeno

macrosismico O Mw 5.19 L o TEREEE
idenza D | o 5 .:e-afa
JFarma 7
gioomaggio | e,
Localitd Sc Lat Lon I [MCS] Mot i Tam =Feggio E.L \
Breacello 44.800 10.515 7 s wlilodens Minerbio
Campagnola Emilia 44.841 10.75% 7 «Langhigna
Correggic 44,77 10.77 7
Novellara 44.845 10.731 7 M cprrl )
Viadana 44.92% 10.522 7 | idnola §Fologna
Gualtieri 44.503 10.631 6-7 ; 7
Beggic nell'Emilia 44,637 10.631 -7 R .Castzingiio dalent —
Guastalla 44.921 10.654  &-7 r
Reggiolo 44.919 10.804 &-7 : i) (Msrzabotto ey
Sabbicneta 44.999 10.489%  6-7 «HEy T =) i
San Tommasc 44,739 10.731 67
Boretto 44.907 10.553 &-7 [4:4
Carpi 44,784 10.88 67 . - Jrondingaia t
Fabbrico 44.872 10.80%  &-7 7 i f 4 § “‘1\\‘-}\“ ¢
Milano 45.464  9.1%0 5-6 ol F Ea et 3km H“‘ rF‘ &
Parma 44,801 10.329 5 P v
Padova 45,407 11.876  4-5 — —
Bologna 44,498 11.340  4-5 e @ L N L]
Casalmaggicre 44,933 10.421  4-5 4 5 & ¥ 8 % 10 11
Modena 44.647 10.925 4-5 Int OO e coe e e
Dstiglia 45.066 11.137 4-5 ©2-3 34 F 45 S-6 &7F T-8 8-9 940 1041




Macroseismic Data Point (MDP) map of the 19t March 1624

Presentazione

DBMI11 homepage

Seleziona il terremoto facendo click sulla data.
Data Ax Hp Ic
LlolsL LU L4 Iwadaly Ul viow o
1613 08 25 05:00 HNaso 218
1814 08 FERUGIA 1 &-
1622 05 05 11:00 Slowvenia 3 7-
1624 03 1% 19:45 RArgenta 12 7-
1624 10 03 17:00 Mineo 418
1625 09 Venocsa 1 8-
1625 12 05 RIMINI 16
1626 04 04 12:45 Girifalceo 79
1827 07 LCCUMOLI 1 7-
1627 07 30 10:50 Garganc 63 10
Terremoto 1624 03 19 19:45 Argenta
Studio macros. Guidoboni et al., 2007 [Np 18, Imax 8-9]
Epicentro CPTI11 O Mwb5.47
macrosismico O Mw 5.47
Localitd Sc Lat Lon
Argenta 44,815 11.837
Portomaggicre 44,6898 11.805
Bando 44,644 11.88
Belriguardo 44,753 11.75&
Boccaleone 44,840 11.801
Filo 44,588 11.930
San Biagic 44,587 11.866
Trava 44670 1l1.892
Copparo 44.894 11.830
Ferrara 44,536 11.61%8
Carpi 44,784 10.88
Ravenna 44,417 2.198
Venezia 45.438 2.335
Bologna 44,498 11.340
Modena 44,647 10.825
Padova 45.407 11.87¢6
Reggic nell'Emilia 44,697 10.631
Cento 44,727 11.28%
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Macroseismic Data Point (MDP) map of the 17" November 1570

DBEMI11 homepage Prezentazione Consultazione per localita Mappa dei terremoti
Seleziona il terremoto facendo dlick sulla data. E A }) [Basde ?b"?fa'uc"“a / ,-_L Istitute Naziohale Hi
Data Bx Hp Io  Mw - Ganda’_J | .M Geofisica e VylEapalagig
1561 07 31 20:10 Vietri sul Mare 58  5.57 £0.34 g _ strfpnena DBM|11
1561 08 19 15:50 Vallo di Diano 32 10 6.83 £0.28 |
1561 11 24 01:25 Ferrara 5 5-6& 4.51 £0.34 .Des=pzano del Garda
1564 07 20 ALPT MARITTIME 18 8-9 5.68 £0.51 [ t\ http //emIdIUS ml IngV It/DBMlll
1566 11 30 RANDRZZO 2 4-5 4.09 +0.34 ’;
1570 11 17 19:10 Ferrara 60 7-8 5.46 =0.2 . Valeggio sul Mincio :
1572 06 04 22:00 FARMA g6 4.72 £0.34 p X -Fio
1574 03 17 03:40 FINALE EMILIR 46 4.72 £0.34 L/\\ ] ”
1575 06 05 NLFOLI 1 6-7 4.93 £0.34 S SRPETSERES
1576 09 26 05:10 Bergamo 1 5-6 4.51 £0.34 A= k\\ \Legriago
1578 SCIACCA 17 5.14 =0.34 | . Mogars .
1582 05 POZZUCLI 1 7-8 5.35 £0.34 PNantova M Z
1584 03 01 DRONERD 1 6-7 4.93 £0.34 RN “Badis Fofesne _
1584 N9 10 _2M10+=310 Ermenninn toarn—emiliann 12 49 5 80 4+ 239 S m glia 5 vig SAdAd
} [ |
Terremoto 1570 11 17 19:10 Ferrara Lils } R W
Studio macros. Guidoboni et al., 2007 [Np 60, Imax 8] 2==lmiFggiors f‘-{: o "““:‘:’L,; w\&u’f
\,//) e _r/-hv N g
. «Guastallgd g . ) o

Epicentro CPTI11 O Mwb5.46 .Mirandola i ond o

macrosismico O Mw 5.46 (o] ' ﬁe'ﬁom sCod)

Cofreggio ~ / - 8] Ostellats
Yo °
.:!eggi-:-E- r \Q

Localitéd Sc Lat Lon I[MCS] i @\ iodens 0 Minerbia = N asAgenta
Ferrara 44.836 11.618 g -~ - '
Castelmassa [Massa Superiocre] 45.017 11.311 7-8 B e
Cona 44,807 11.709 7-8 L \Alfons
Gaibanella 44,766 11.653  7-8 L "Hhdnota @cloans
Gambulaga 44,745 11.789% 7-8 3 _ e
Santa Maria Codifiume 44.664 11.647 7-8 stelnoVo e)iionti -
Cassana 44.352 11.55% 7 5 " _—
Masi Terello 44.794 11.797 7 = Lo S RS (1 :
Furzone 44,934 11.38 7 ] i 7 7+ it Fasnzd
Occhicbello 44,920 11.579 7 .
Runco 44,733 11.773 7 'd . : o _Farli
San Nicold 44.709 11.708 7 - 4 4 SRt i
Bondeno 44.889 11.417 7 ] v 4 R \"\1; ¢ /
Casaglia 44.902 11.535 7 5 "’“‘\ (Rairetts Tempa-— . 1_} e el iR
Formignana 44.842 11.853 &7 iﬁaﬁagqﬁs/;\ o A o :
Fossalta 44.851 11.767 &-7 Ty ' = = ! F /J
Melara 45.062 11.200 -7
Quartiere 44,710 11.758  6-7 @ 4 R@'?g‘ 1.,@ @ | I ®
Sabbicncello San Vittore 44.83% 1l.825 &-7 . ‘J‘,/ Y 1z 3 4 5 & 7 8 % 10 1
Aguacello 44.807 11.660 67 Q$ r\:ig Int. QO coe e e
Treaigallo 44.818 11.894 6—T 1B 2-3 34 F 4-5 56 &7 T8 89 940 1011




Historical earthguake studies: obtaining MDPs from the past

Macroseismic
intensity

Historical earthquake study “Guidoboni et al., 2007”

C F T I 4 CATALOGUE of STRONG EARTHQUAKES in ITALY 461 B.C. - 1997 and MEDITERRANEAN AREA 760 B.C. - 1500
MED

An Advanced Laboratory of Historical Seismology — E.Guidebeni, G.Ferrari, D.Mariotti, A.Comastri, G.Tarabusi, G.Valensise

Map Layers management

== Show legends (All) | . 1570 November 17, 19:10 GMT

e Earthquake Felt i
— "7 =7 Localities || The Catalogue of Strong Italian Earthquakes describes this earthquake sequence under the following

| heading:

= I “ 'ﬁ m 112000000 ¥ e @ @ q J Current\yshmunearthquahs:sTRONG+Query|NF0 HELF CREDITS
X Gl B

Historical
records

EI1 (] ;€ Earthquake Box
1570 11 17 19:10 44.817 11633 b 7.5 8 60 238 55 1 Ferrara Italy

@[ P I @ Earthquake Location

I +1 o Felt Localities
gl q' Fabid (Selected only) £
| Demography elements - 3 =
P e e g | 18 |Administrative historical affiliations [ Le fonti ferraresi ricordanc concordemente una ]
E‘@G'CODHW 3 Full Chronology Of The Earthquake lunga serie di scosse iniziata nelle prime ore del
Sequence 17 novembre e continuata per tutta la giornata.
State of earthquakes review = Le quattro pil forti sono ricordate con precisione |
Foril @[] P L€ Earthquakes Boxes oraria: la prima avvenne alle ore 9:30 italiane
| [fd {1:40 GMT ca.) e causod il crollo di molti merli,
* =[] (P I @ Earthquakes % [Adriani G. Eioia o o 7 terrazzini e comignoli, che cadendo
Arna ) | |Amiani P.M. Memorie istoriche | danneggiarono molti tetti. Numerose repliche si
| ie d i susseguirono durante la stessa notte e nella
"g-:-? =[] (P T Administrative i:g::mg g?;:s g:rr:rﬁ;gt:;e mattinata successiva; fra queste le pid forti
| AL 2 . furono quella delle ore 20 italiane (12:10 GMT
# ] () @ Topography iy LEC S G ca.), cr?e scosse violentemente Ie(case,
Historical | lesionando leggermente le murature, e q‘uella
Keymap Ferrara FE) wIm delle ore 24 (16:10 GMT ca.), che causo il crollo
3 Cona (FE) VI-VIT di comignoli e cornicioni e gravi lesioni nelle
Sources i Gaibanella (FE) v | murature. La scossa principale avvenne alle ore 3 ~
Gambulaga {FE) WIT-VIIT
Massa Superiore (RO} WVII-VII
Santa Maria Codifiume (FE)  vmvim -
Fie ' ; : ]
[ e v
7 M e, =
The application is loading. il
Please wait... 1 = 0 &

http://storing.ingv.it/cftidmed/

47

e

Stucchi & Albini, 1992



Historical earthquake studies: obtaining MDPs from the past

Macroseismic
intensity

Historical
records .t~

4=
Historical :
sources A |
- - Macroseismic Data Point
& < (MDP)

Stucchi & Albini, 1992



Already georeferenced places must be checked
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—» From analog table
Data entry From digital table
— From a map
—> Place name
Ceographical g Georeferencing

checks

—»|  Special place type

—» Macroseismic scales
Intensity "Unconventionals”
checks

—» Intensity corrections

1) scan, 2) OCR, 3) check
2) data re-formatting, 2) data transfer to database

1) georef. map, 2) places georeference

1) source name, 2) corresponding modern name
1) plot, 2) coordinate check, 3) unique place identifier

e.g.: a single building or settlement, island, territory,

EMS, MM, MCS, MSK, JMA, CIS
e.g..6-8, 7?7, >/, K, D, HD, DE

too small place (e.g.: castle, lighthouse)
or too hig areas (e.g. Anatolia, Sicily)



How to publish MDP datasets on the Web

Macroseismic Intensity Data Online Publisher

A tool created and developed by INGV since 2006
for easily publish MDP data on the Internet.

It generates a website with: Advantages:

e epicentres overview map « safe from web attacks

« single earthquake MDP map (only html with JavaScript pages)
e seismic histories « standard web server

. : : (no database server required)
e maximum intensity map

e references information
 downloadable tables

« exportto Google Earth &
QuakeML

 Internal geographical maps
(no need of external web resources)

» websites can be browsed offline

http://www.emidius.eu/MIDOP/




Publishing MDP data on the Web: the MIDOP tool

Development PC Public Webserver Client browser

HTML

S,

<QuakeML>

1. List of earthquakes

2. List of MDPs

http:/fwww.emidius.eu/MIDOP/




Output example: place seismic histories

Int. Ferrara
10 -
g —
8 T O
0

7 o -0 o o

D ol O O O
6 - 0 O @ ® O 0]

D) O

5 - o .
4 | T ] | O T T T @ '
1000 1100 1200 1300 1400 1500 1600 1700 1800

I

1900

2000




Output example: place seismic histories

Int. Ferrara Int. Cento
8 - e} 8
(@]
7 o Q c] 7
(0] O o] O
6 - ¢ 6
5 =} c} 5 -
[0 T

4 T T T ) T I T T O Fci T 4 T T T T T T T T T T T T T

1200 1300 1400 1500 1600 1700 1800 1900 2000 1200 1300 1400 1500 1600 1700 1800 1900 2000
Int. Bondeno Int. Mirandola
8 - 8 -
7 Q 7
6 6 o
5 5 Q
4 T T T T T T T T T T T T 4 T T T T T T T T T T T T T

1200 1300 1400 1500 1600 1700 1800 1900 2000 1200 1300 1400 1500 1600 1700 1800 1900 2000
Int. Finale Emilia Int. San Felice sul Panaro
8 8
7 - (o] 7
6 g 6
5 1 5 1
4 I 1 I i I 1 I 1 | i I 1 4 1 I 1 I i I T| I 1 | i I 1 ‘-"I

1200 1300 1400 1500 1600 1700 1800 1900 2000 1200 1300 1400 1500 1600 1700 1800 1900 2000




Example of use: earthquakes parameters assessment

epicentre & epicentre & epicentre &
magnitude magnitude magnitude
+ uncertainties + uncertainties + uncertainties

B S

historical MDP dataset

Boxer, 1999 MEEP, 2008

t ; t

. 2 earthquakes calibration dataset
£=7

with good MDPs coverage
and reliable instrumental parameters




DBMI11, the 2011 release of the Italian Macroseismic Database

"4 INGV - Database Macrosismico ltaliano 2011 )

DBMI11 -
il database macrosismico :m_n
utilizzato per la compilazione ®u
di CPTIN : 2'1'3
@ -- | » DBMI08aq
» Presentazione ®:
@7 | » DBMI04
» Consultazione s=
per terremoto &
S-6
» Consultazione - 2_5 » 25 ottobre 1972, Passo Cisa
per localita 3 ¢, | » 6aprile 2009, Aquilano
=]
2-3
2
1
» CPTIM » Invia un commento
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DBMI11, the 2011 release of the Italian Macroseismic Database

%4 INGV - Database Macrosismico Italiano 2011
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AHEAD, the European Archive of Historical Earthquake Data
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AHEAD, the European Archive of Historical Earthquake Data

From year 1000 to year 1899
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AHEAD, the European Archive of Historical Earthquake Data

EC Projects NERIES (2006-2010) and SHARE (2009-2012)

NERIES Module NA4, "Distributed Archive of Historical Earthquake Data"
SHARE WP3, Task 3.1, "European earthquake database"

UK Historical Earthquake
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AHEAD
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AHEAD, the European Archive of Historical Earthquake Data

Online databases before 2006
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AHEAD, the European Archive of Historical Earthquake Data

Online databases now, 2012
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AHEAD, the European Archive of Historical Earthquake Data
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AHEAD, the European Archive of Historical Earthquake Data

AHEAD Archive of Historical EArthquake Data
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Global Earthquake Model (GEM), Tools for compiling the Global Earthquake History

a Global Component project that will produce a common set of INGV & BGS coordination

definitions, strategies, standards, quality criteria and formats Activity: 2010 - ongoing
Time-window: 1000-1903

Magnitude: >=7
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