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In One - Slide

Motivation : Representing historical scienfific data is a complex task.

Challenges : Perplexities arise, such as :
a) conflicting information between sources
b) variable detail and precision
c) Inconsistent scientific data and date representation

Approach : We face this challenge by focusing on modern and
historical earthquakes. We decided to use CIDOC-CRM, CRMsci and
CRMInf with a few extensions to create a model, CRM-EQ. We model :
a) Basic information, information sources and consequences using CIDOC-CRM.

b) observations, evaluations and measurements using CRMsci.

c) beliefs using CRMInf.

d) comparisons and model shortcuts using our own extensions.

Implementation : We implemented CRM-EQ in RDF, along with some
examples of earthquakes instances and queries regarding them.
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Motivation : Problems in historical scientific data
representation

1. Historical data are sparse and vague.

2. Historical scientific information betore the modern era (1200-
today) is infrequent and often found in books.

3. Information is expressed at various levels of detail and
precision.

4. Details of a historical event are often conflicting between
different sources.

5. Historical scientific data can vary in notation and
measurement methodology.
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Approach : Modeling Modern and Historical Data

- There arises a need for a model that facilitates representation
of both precise and imprecise data.

- We focus on the domain of historical earthquakes.
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Case Study : Earthquakes

0 Why earthquake datae

Earthquakes can be analyzed both as historical events and as scientific
observations.

Cataloguing historical earthquake data in a way that facilitates
representation, reasoning and analytics benefits the study and prediction of
catastrophic earthquake events.

The disparity between modern seismographic data and historical information
is profound. Modern data is precise, catalogued frequently and offers little
space for uncertainty. Data before 1900 is often imprecise, indefinite and can
be conflicting between sources.
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Case Study : Earthquakes in Crete

0 Why earthquakes in Cretee
Crete is a region with frequent seismic activity. Crete lies above a convergent

boundary where the Aegean Sea and African tectonic plates meet.

Historically, Crete is one of the first places where signs of civilization have been
recorded, along with Egypt and Mesopotamia. Therefore, there is both historical

interest in earthquakes and their impact on civilization.

Studying ancient buildings and the damage they have suffered provides us with data

about ancient earthquakes.

Living in such a highly seismic region and witnessing catasirophic earthquakes, like
the one on 21st of September 2021, which destroyed the village of Arkalochori, instills

in ourselves the importance of researching earthquakes.
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Methodology

1. Collect initial questions.

2. Find available sources.

3. Gather and Inspect data provided by sources.
4. Evaluate modeling approaches.

5. Implementation of chosen modeling approach.
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1) Initial questions — what questions would we like to
answer ?

aBasic information Analytical Queries :

- Average and maximum of earthquake magnitude in Chania in
a year.

- Earthgquakes with intensity > 6 before 1800. For each of their key

properties (location, magnitude, depth) provide their precision,
and the provenance of the information.

aProvenance based Analytical Queries :

- Earthguakes mentioned in source X, that come from source Y.

- Earthquakes in source X, whose information is wrong according
to source Y
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2) Find available sources. - Modern earthquakes

Modern earthquake data is readily available on the
Infernet. We downloaded data from 1900 to today
from the seismic catalogues of the United States
Geological Survey (USGS) and the University of
Athens (UOA).

- The limit was set fo earthquakes of magnitude 3 or

above, as lower magnitude earthquakes are mostly
not felt. We wanted 1o include earthguakes with
epicenter near Crete but not on the island, so we
arbitrarily included earthquakes up to 30km from
Crete’s shores.
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2) Find available sources. — Ancient earthquakes

Earthquake data before 1900 is not easily accessible
compared to modern earthquake data. We collected data

manually from 2 sources.

. Eleftherios Platakis’ article on ‘Kontika XpovIika' vol.4 p.463-
526 , published in 1950.

1. Gerassimos A. Papadopoulos book, ‘A Seismic History of
Crete.’ , published in 2011.
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3) Gather and Inspect data provided by sources. -
Modern Earthquake Data

Data about modern earthquakes exists in organized
databases and can be downloaded in many different forms.

However, upon inspection, some minor problems did arise.
For example, the column ‘magnitude type’ in USGS data
contains abbreviations (e.g. ‘mb’ , ‘'mw’) whose
correspondence to a certain type of magnitude is not
explained . Furthermore , different abbreviations may refer to
the same type of magnitude (e.g. ‘'mw’ and ‘mww’).
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3) Gather and Inspect data provided by sources. -
Ancient Earthquake Data

QA Gathering ancient earthquake data proved much more
challenging. One must .

a) Discover potential sources of data, which are usually
physical books or digital pdfs.

b) Examine those sources and understand the way earthquake
data is collected and presented.

c) Gather the data manually and record it in a way that
facilitates modeling and representation, while simultaneously
does not alter or omit information of the original source.
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3) Perplexities in collected Data

0 The data we gathered presented us several challenges we had 1o face
iINn regards with modelling the data. Those challenges are

a) Conflicting information between sources : Damage caused,
deaths, date and intensity of an earthquake may differ between
different source material.

b) Variable detail and precision : Imprecise information is common, like
uncertain chronologies, varying and relative intensities and
epicenters located somewhere in a general areaq.

c) Inconsistent representation : Notation and measurement units differ
between sources. Dates switch from Julian Calendar to Gregorian
Calendar, intensities switch from Rossi-Forel to Modified Mercalli and
magnitude type notation changes between organizations.
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3) Example of uncertain data

Around date (century) knossos.

Possible Intensity

Possible Intensity,
Possible year

Relative magnitude
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Eround 5100.pevastating earthquake destroys almost completely

1246. Earthquake according to Raulin, destroys the walls of the
¢city of ChaniajPossible intensity 9.

1303. According to Stavrakis, taken from Zampelios, this
earthquake was terrifying. The walls of Chandax (modern day Heraklion)
were ruptured and the fort at the entrance of the Heraklion port (Koules)

was destroyed. The fort was rebuilt.

Possible intensity 8-9. The chronology might be incorrect. It [this
account] probably is about the earthquake of 1304.

1304. August 8. Morning.

Hieronymus Donatus in his letter to Petros Kontarinos reports a
death toll of 4000 due to this earthquake.

1861. November 26. Time 00.40 — 02.40

According to Schmidt, two tremors in Chania, one of which at 00.40
and the second at 02.40. Really Strong.

1861. November 27. Time 04.00 — 07.00
According to Schmidt two tremors in Chania at 4.00 and 07.00 .
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4) Evaluate modeling approaches - Existing ontologies
and our requirements.

Most existing ontologies about earthquakes focus on emergency response,
emergency management and engineering.

Ontologies closer 1o our purpose are the warehousing ontology by Nimmagadda
et al (2007) and the Earthquake Observation Ontology by Uematsu et al (2023).

However, these are not extensive enough for our case as there is no planning for .

1. Earthquakes before 1900.

2. Data ambiguity.

3. Historical sources and conflicts between them.
4

Older scientific notations/measurement units (i.e Rossi-Forrel intensity , Julian
Calendar dates).
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4) Our Modeling - Overview

CIDOC CRM
Basic Observations, g
CIDOCCRM |  [nformation information evaluations, Msci
sources P7 took place at P4 has time-span measurements

P2 h
E31 Document \ : W1E / 571 Measurement 56 Data Evaluation
E73 |Hfﬂrm3tlﬂﬂ DhjECt <4 Dbservation ESd Dimension

CRMinf
Beliefs CIDOC CRM — Comparisons
17 Belief 16 Belief EQ2 C i EQ3 Comparison
Adoption 112 Adopted Value CDHSEQ'HEHEES ITIREEG urill
Belief evaluation
ES Event EG Destruction
518 Alteration
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4) Earthquake Model - Basic info and consequences
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Maodeling basic info

E53 Place

Heraklion city

E52 Time-5Span

place at

P4 has

E55 Type

Main Earthqjalce

Morning of 1890

Modeling consequences

E18 Physical 018 altered

~ time-span

013|triggered

Thing

Heraklion walls

ES Event

Cracked Heraklion walls
(518 Alteration)
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4) Earthquake Model - Measurements and Observations

Modeling measurements, evaluations and observations

09 observed | 59 Property
by type Type Pl.h.a.ﬁj
: roper
O8i was -
S4 Observation The earthquake  Jype| =~ | YPC
obsdrved b strength -
Witnessing 016 ob d Intensity
earthquake X obsgrved |- E1 CRM p90lhas EGO
value Entity A—r
O1lijwas 56 Data Very strong lue| Number
L . 9+1
desciibed by| Evaluation 010 assigned dimension
Approximating the
intensity of earthquake X — | F54 Dimension P31 15% E58 Measur.
uni Unit
024i
! HESTJ.. S21 Measurement The intensity of Rossi-Forel
Mmeaspred by earthguake X
Measuring the magnitude
of earthquake X PEQ1 has EGOD
012 has error marﬁr Numb
EQ1 EHI'tth.IEII'.E = —= FES54 Dimension |—— wee umper
Earthquake X imension 1
The magnitude of
earthquake X
CRM-EQ | CIDOCCRM  CRMsci | CRMinf
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4) Earthquake Model - Sources and Uncertainty Beliefs

Modeling information
sources and references

Muodeling the adoption of a belief
about the uncertainty of information
{based on trust in the source)

17 is based on
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evidence from E31 Document P70i1s
- Platakis’ book | documented in
T 114 adopted P67 refers to
. interpretation of :
Adoption P125iis
E31 Document -
subject
Another book...
112 Adopted
interpretation Belief
The intensity of
earthqu X was 9
Rossk-Forel.
15 holds_| 16 Belief
to be Value
14 Proposition | J4that Possibly true
Set

<http:/fgraph_urif> {
<earthguake_x> crmsci:012_has_dimension <dimension_xl>
<dimension_x1> crm:P2_has_type <intensity> .
<dimension_x1> crm:P2@_has_wvalue “9* .
<dimension_x1> crm:P91_has_unit <Rossi-Forel> .

¥
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4) Earthquake Model - Comparisons

Modeling comparisons — PEQ2 checks -
g-comp equdlity.of E1 CRM Entity
The intensity of Earthquake X
(E54 Dimension)
PEQ3} checks :
" equalityto ~| E1CRM Entity
- The intensity of a Earthquake Y
(ES4 Dimension)
E59 Primitive Value
Comparing two dimensions A
representing the intensity of R
two different earthquakes PEQ)M 3 Lo

comparison | /alue
value Greater than
_ CIDOC CRM || CRMsci || CRMinf
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4) The CRM-EQ Model

Modeling measurements, evaluations and observations

Modeling the adoption of a belief Modeling information Modeling basic info 27 °b’5§’$_". 59'%{"99'*’1 i
: roperty type e
about the uncertainty of information sources and references : oofs'ﬁ%s;ﬂﬁbsewahon The eayrtphquake
(based on trust in the source) Witnessing strength Intensity
J7 is based on carthquakex 01 obsev:;zg EL C_R " P90|has EGO
evidence from | E31 Document , P70iis o1tk S6 Data vEm:ttrX v Number
7 Platakis’ book documented in 4 E’——b 3 | R ry strong —
esciibed by| Evaluation D10 assigned dimension
. P67 rafers to Approximating the b —
17 Belief S acRuted intensity of earthquiske X y __ po1has E58 Measur.
= interpretation of £ YD ynit Unit
Adoption P129iis (o2 1R TR —— . =——unit—
e adoption of Platakis' E31 Document |« subject aF IR e b; 521Measureme‘nt The intensity of Rossi-Forel
belief about the intensity of ends before . - earthquake X
the earthquake X. Another book... 1 Measuring the magnitude P—
tart of of earthquake X PEQ1 has E60
3 adopted 112 Adopted : 012 has error margin |
i:':e ar:,;tﬁ = Bel;‘; dimension™ ES54 Dimension |~ sss s Nu—r;\ber
L TS S The magnitude of
e intensity o S g
earthquie Xwas9 SR
RossitForel. ES3 Place P7 took Modeling comparisons PEQ2 -checks E1 CRM Entity
place at E55 Type equality of
J5 holds | 16 Belief Heraklion city . T The im;ensitv_of Eal:thq)uahe X
tobe | Value Main earthquake R o ES4 Dimension
14 Proposition | 14 that Possibly true E52 Time-Span = :?nt?: = S5 Inference Making | peq3 checks E1 CRM Enti
Set B - equality to ntity
> " i
<http://graph_uri/> { Moming ofi3830 The intensity of a Earthquake ¥
<earthquake_x> crmsci:012_has_dimensicn <dimension_x1> dal (ES4 Dimension)
<dimension_x1> crm:P2_has_type <intensity> . Mode ing consequences _ T
<dimension_x1> crm:P9@_has_value “9” . 013ltriggered = " d' . ESS Primitive Value
<dimension_x1> crm:P91_has_unit <Rossi-Forel> . i Riottibanl SA
H E18 Physical |018 altered | representing the intensity of
Thing E5 Event two different earthquakes PEQA4 has
comparison
= ; Heraklion walls Cracked Heraklion walls value
CIDOC CRM || CRMsci || CRMinf (518 Alteration) Greater than
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4) Shortcuts of CRM-EQ

PEQY has documented E53 Place
possible epicenter place

PEQS has documented
possible timespan

E52 Time-Span

PECQS has documented

E53 Place |, PEQS hds documented possible dimension |
possible place

E54 Dimension

PEQQ hag documented

E59 Primitive Value ™

uncertainty factor
PEQS has documented possible timespan P4 has time-span
PEQ6 has documented possible place P7 took place at
PEQ7 has documented possible epicenter place P/ took place at
PEQS8 has documented possible dimension O12 has dimension

PEQ? has documented uncertainty factor -
escso @FORTH Gl CIDOC CRM SIG 23
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4) Examples

0 In the next slides we present some earthquake modeling examples from
Platakis’ arficle.

Color Coding
_ Models | Objects | Properies
CIDOC - CRM E31 Document P14 carried out by
CIDOC - CRMsci S18 Alteration O10 assigned
dimension
CIDOC - CRMinf 12 Belief J1 used as premise
Earthquakes Model EQ1 Earthquake PEQ9 is in statement

& 0 H H GL
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4) Example 1

Earthquake 1

Recorded in different locations,

Greek Source

vyovorov 13. “Qoa 00.10.
‘HodxAerod: — (alodntés, —, —).
Mdhia : xvparoednsg (4, 2 €wg 3, W)
‘Iepdneroal 60tCovriog (4, 10, SE).
To &rixevrpov votioavarohu®ds tiig Zavrooivng.

Relative Epicenter

Enalish Translation

1922. August 13. Time 00.10.
Heraklion: | (perceivable, -, -).
Malia: wave (4,2 to 3,W).
lerapetra: horizontal (4,10,SE).

Information in parentheses is ( Intensity , Duration , Quake Direction )

"%‘%F )| s
&Hcso @FORTH (SL
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The epicenter is southeast of Santorini.
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4) Modeled Example 1, Slide 1

E62 String
E53 Place E53 Place .
Perceivable E53 Place — 16 Belief Value
P7 took Heraklion Malia Chania True
016 observed M
value THerakiion \ . |7 Belief Adoption J5 holdg to be
: M too P7too P7 took : latakis' The epicenter of the
P14 carried easurement place at place/at lace 2 The adoption of Platakis | 15 40 0tag
out by 521 Measurement o place at belief about the /t”tpt/-' earthquake was
epicenter of el. NErpretation | southeast of Santorini
, el Malia Quake measured by 112 Adopted Belief
P14 carri . ; " J7 is based on opted belie
; Direction Measurement | C24 was '
ou $21 Measurement measured by evidence fro E31 Document
Astero:skopeio P14 carrie el Malia 4 P129i is Platakis Article
Athinon out by Measurement SLq Was ‘ subiect-o
E74 Grc S21 M measured oy £Q [~ rthquake
ied easurement o1 P70i is documented in E31 Document
el lerapetra 024 wa T ii
Measurgment measured by PE(57~hg§ documented g ALls T el list of P67 Asteroskopeio
ied 024 \was possible é'picgnter place ocumented in references M Athinon , Annales
out by = I\/Iia;surerrlenta X casured Southeaét _Of ES3 E73 Information Object  © des I'Observatoires
'e ?rape ra Quake by Santorini Place de'Athenes
Direction Measurement 016 ob ) 4 val
S21 Measurement Observed value P82 at
P14 carried o1 Epicenter 024was | | pg has || 13-08-192200:10 | sometime,[ g5,
out by Measurement ‘ blneasul ed  time-span GMT+00 within
$21 Measurerment E52 Time-Span E61 Time Primitive
FORTH Gl 26
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4) Modeled Example 1, Slide 2

E53 Place
Malia
E55 Type
P7 took P7 took West
place a laceat  S21 Measurement S15 Observable Entity
E54 Dimension $21 Measurement el Malia Quake | 09 observed o1 Vialia quake 2 has type
el Malia P40 Observed el Malia Direction q direction
Intensity Dimension Measurement Measurement
P91 hasunit h |
asvaiue P40 Observed P40 Observed
Dimension i i
Rossi - Forel €nsion E54 Dimension
4 - P90b has upper
E58 Measurement P2 has type el Malia value Timit 3
Unit E60 Number duration

Intensity s lower
£S5 Type el Malia quake value limit X

movement type P91 has unit

P2 has\type
016 observed E60 Number
valu Seconds Duration Ranged value
E58 Measurement Unit ES5 Type
wave
ES5 Type
E62 String

@csp @ '
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4) Example 2

Earthquake 2
Possible Intensity

Greek Source

12406, Zciopog=o v 0 Y zatactoiPag i telyn g no-
hewe tov Xaviwv] [Tidavn Evraocig 9

Enalish Translation

1246. Earthquake  according to Raulin, destroys the walls of the
city of ChaniajPossible intensity 9.

=
75
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4) Modeled Example 2

E24 Physical i
Human-Made Thing 518 Alteration E53 Place © BelleJIValue
Possible
; Chania =
Chania Walls | 018 altered Chgnla Walls ‘ //,7
amage P7 took PEQ9 has docymented
place at uncertalp,wﬁctor J5 holds to.be

013 EQl il . ,
E61 Time Primitive E52 Time-Span Earthquake /,,/ |7 Belief Adoption
P82 at some o i
1246 |« sor 1246 ) P_4 has B The_aldop'.clon of 113 adopted The earthqgake
time within time-span Platakis' belief about |- ——> has apossible
- . . Interpretation . .
Jitas J P70 is the intensity of e2. intensity of 9

- e

J7 is based on 112 Adopted Belief
evidence from

docsumented in

PEQS has documiénted .-
possibleimension .-~

’
’/

E31
Document

E54 Dimepsiofi 011i was

described by

Platakis Article

e2 Chania intensity E31 Document

P70i is chumented in

. P91 has ! Rauliv V.,
Rossi - nit P2 Kas — | S6 Data e2 list of P67 refersto Déscription
Forel b 90 has €2 data evaluation |, ation references physique de I'ile da
E58 Measurement value . E73 Information Object Créte
Unit P14 carried
intensity 9 out py
y
ESS Type E60 Number Platakis
E39 Actor

&cso @FORTH S
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4) Examples 3 and 4

Earthquake 3 Earthquake 4
Earthquake Comparison, and Earthquake Comparison
possible intensity, uncertain date
Greek Source English Translation

eq 1303. Kutd Zravodxnyv (6. 107), dvrholvra &x tol Zapuxe- €ad 4303, According to Stavrakis, taken from Zampelios, this

Mov™, & getoude ovroe firo goPeode. Acoodynoay i tebyn 1ob Xdv- €arthquake was terrifying. The walls of Chandax (modern day Heraklion)
Saxoc xal xateorodgn Enlone T magd Ty eloodov 10 Awévoe ‘Hoa- WEre ruptured and the fort at the entrance of the Heraklion port (Koules)

xhefov qoovpiov (0 pey. Kolheg) avowodoundev makiy ©. was destroyed. The fort was rebuit

Tdavy Eviaog 8- 9. "Evgahuévn Tows 1) xoovohoyia 1ol oetopod Possible intensity 8-9. The chronology might be incorrect. It [this
toutov. [Todxerrar udhlov neot tov oeropot tol 1304, account] probably is about the earthquake of 1304.
eq4 1304. Avyovorov 8. ITowia.
. LR T 1304. August 8. Morning.
‘OHieronymus Donatus® elg njy apoc tov Iérpov Kov- =l 9 S

\ 3 ’ b / \ \ ~ ~ ~
tagnvov Extorodny tov avafifater tov dordpov Ty verpdv &x tol ogt-
apot tovtov el 4.000.

Hieronymus Donatus in his letter to Petros Kontarinos reports a
death toll of 4000 due to this earthquake.

30
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4) Examples 3 and 4, Slide 1

S6 Data
E39 Actor Evaluation E54 Dimension 16 Belief Value
Platakis |« P14 carried e3 data 0_9 ass'g”ed N _____________P_EP_%E‘EEFPSB_@EDL%Q_-------------------> Possible
out by evaluation dimension uncertainty factor .
; 16 Belief Value 112 Adopted Belief
PEQS has documer%ted Mziz/be '\J&% 08-08-1303 (Julian J5 holds 16 Belief Value
EQ7 Comparison EQ6 Co.mparlson possible dimensioq' PEQI has locumented to be Calendar) might be to be Probable
Value PEQ4 has evaluation ' uncertaint;'/ factor wrong ,probably
equal comparison | e3-e4 equality i E52 Time- | happened in 1304 J5 holds to be
value evaluation. 1i was : Span 08-08-1303 15 Adoprec
described by E (Julian) J14 ad pted The earthquake Belief
| P82atsome i terpretation | has a possible
PEQZ. ecks i PAhas Pli time within o . .p
EQ1 Earthquake equality o i timé- identified 1303 intensity of 8-9
E span by : 1 J14 adopted e3 and e4 are
_ I 51-08-1303 E61 Time Primitive retation of probably equal
E24 Physical Human-Made Thing 518 Alteration | )
! (Gregorian) 112 Adopted
Heraklion | 018 altered Cracked 013 o3 E41 Appellation — interpretation of Belief
Walls Heraklion Walls | {riggered Q1 Farthquake documented in 7| Platakis Article
E31 Document

E24 Physical Human-Made Thing

P70ii
E73 Information ocumented in

E31 Document

plithismou tis Kritis...

Stavrakis N.,
Statistiki tou

E31 Document

E6 Destruction 013 triggered o
Megalos Destruction of N Object :
K gl <“—P13destroyed Koules P129i is e3 list of P67
s P183 ehds before subject of references refers to
E24 Physical Human-Made Thing the staft of P7 took Wers to  pg7iis .
Megalos Koules P108 has Rebuilding of plage at e3 references erred to by to
(Reconstructed) produced Megalos Koules Heraklion provenance 1 120 < 3bou
E53 Place 110 Provenance Statement provenance of

E41 Appelation

& cso @FORTH S\

CIDOC CRM SIG

Zabelios S.,

Skinografimata

Istorika
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4) Examples 3 and 4, Slide 2

E58 Measurement Unit E60 Number

EpENtmber

P90b has
upper valu

ES5 Type

value limit

Value
type E54 Dimension
E69 Death P70i is E31 Document
Death of 4000 documented Platakis Article
people. triggered in
E41 Appellation - P129s subject of Prols mented in
- P4 has time-span E31D t
Morning of 21-08- P1is ocumen
1304 (Gregorian) M Morning of 08- e4 list of P67 refersto [ Hieronymous
by 08-1304 (Julian) references Donatus
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5) Implement chosen modeling approach.

We created the CRM-EQ ontology
using RDF representation. Data and
InNformation are publicly available at :

hitps://demos.isl.ics.forth.gr/crm-eg

- We formulated competency questions to
test our mplementation

CIDOC CRM SIG

33



https://demos.isl.ics.forth.gr/crm-eq

5) Competency question example

a Natural [a NguUAQgE . "Give me all earthquakes with intensity >= 6 before 1800, whose focus falls into
Crete. For each earthquake, give the following information: date, place, intensity, uncertainty factor (if any),
information sources”

a SPARQL :

1 SELECT 7eq 7date 7place 7intensity 7uncertainty 7source_title
2 WHERE {

3

o =1 © 1

o

10

7 & T H
& cso @FORTH (S
B INSTITUTE OF COMPUTER SCIENCE

7eq a eq:EQ1_Earthquake ; crm:P4_has_time-span 7timespan ; crm:P7_took_place_at 7place .
?place crm:P89_falls_within eq:Crete.
Ttimespan crm:P82_at_some_time_within 7?date . FILTER (year(7date)<1800)
7eq crmsci:012_has_dimension 7intDim .
7intDim crm:P2_has_type eq:intensity ;
crm:P90_has_value 7intensity . FILTER(7intensity >= 6)
OPTIONAL { ?intDim eq:PEQ9_has_documented_uncertainty_factor 7Puncertainty } .
OPTIONAL { ?source crm:P70_documents 7eq ; crm:P102_has_title 7source_title } }

Note : the underlying engine/triplestore should have inference enabled for the rdfs:subClassOf,
rdfs:subPropertyOf and owl:sameAs relationships
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Conclusion - Summary

- We presented an approach for handling historical data which are sparse
and vague.

- We focused on a case study for earthquake data for the island of Crete.

- We discussed the requirements and challenges for constructing a model
for the mentioned data.

- We presented the proposed representation for making it feasible to
provide an answer to the competency questions. We have showcased the
feasibility of the approach by implementing it using RDF.

- As a future work and research, we plan to produce and make publicly
available a complete dataset about all earthgquakes in Crete we have
available and to investigate various analytic and visualization services that
are suitable for uncertain data.

- LE 1L CIDOC CRM SIG 35




Questions

aThank you for attending my presentation! | will now
accept questions!
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MTSR notice

This model will also be presented in the MTSR Conference in Athens, November, 2024 .

hitps://users.ics.forth.gr/~tzitzik/publications/Tzitzikas 2024-MTSR.pdf

|. Oikonomakis, P. Fafalios M. Mountantonakis, and Y. Tzitzikas,
Modeling Modern and Historical Data as a Knowledge Graph: A Case Study
for Earthquake Data, MTSR Conference, November 2024, Athens
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Related Work

a) General Emergency Management ontologies
SOFERS emergency response system ( Liu et al, 2014 )
Emergency Case Ontology Model ( Yang et al, 2009 )
b) Earthquake Emergency Management Ontologies
EEM ( Spalazzi et al, 2014 )
EDER ( Zhong et al, 2017)
c¢) Earthquake Engineering ontologies
Earthquake Engineering Projects and Experiments ontology. ( Hasan et al, 2015)
OntoBSRA ( Xu et al, 2022)
d) Earthquake Emergency Training
EDSS ( Chou et al, 2018)
e) Data warehousing
Ontology based data warehouse modeling ( Nimmagadda et al, 2007 )
f)  Earthquake Observation Ontology
Earthquake ontology and LOD ( Uematsu et al, 2023 )
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