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> Vybér témat

>  WoS categories: Geosciences multidisciplinary, Oceanography, Water resources,
Engineering civil/ocean, Environmental sciences, Meteorology atmospheric science,
Computer science interdisciplinary applications... + 12 dalSich

> 2467 publikaci, redukce na 1985

Zakladni oblasti

> Vyzkumné oblasti a mezery
>  Pouzivané metody a nastroje
> Vyuziti agentovych simulaci
> Indigenous knowledge

> Datové zdroje
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\VOO1 Raw dataset of extracted information M
resources
V002 Literature review Processed datasets IZ
V003 Review report M
V004 Data acquisition IZ
V005 Datasets Data processing M
V006 Term list and a rule collection M
V007 Ontology modelling Formal ontological model M
V008 Test reports M
V009 Model structures M
V010 Prototype version of the model M
Modelling and simulation

\Yil Model validation report M
V012 Tests and experiments reports M
VO13 Analysis and design documentation IZ
V014 Software development Software prototype M
V015 Validity and usability tests reports IZ




{_} Univerzita Hradec Kralové @ INTER-EXCELLENCE
— @

Fakulta informatiky a managementu

Faze SO01

Analyza soucasného stavu
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> Vyzkumné mezery
> Jednani Management Committee na Malté
= Diskuze v ramci jednotlivych pracovnich skupin
Metody: ohodnoceni existujicich metod
Standardy: formulace a pfiprava rozhodnuti o standardnich procedurach
Nejistota: redukce nejistoty
Dalsi vyzkum: budouci sméry vyzkumu, vyzkumné mezery, metody, strategie
Interdisciplinarni monitoring: sledovani, detekce a dokumentace vzorcli mezioborové spoluprace

v v v v vV

Diseminace
> Vyzkumné mezery

> Zemétreseni, sesuvy puady, sopky, meteorologické vlivy, hydrodynamika, modelovani expozice, fyzicka
zranitelnost, metriky rizika a odolnosti, socialni zranitelnost

> Celkem 47 vyzkumnych problému a témat

Prispévek k 10 vybranym témattim, napf. modelovani komplexnich situaci pfi zaplavé vlinou tsunami (H6),
reakce komunit a organizovani kapacit (I5), nedostate¢né modely a taxonomie (E3) atd.

Behrens et al. (2021). Probabilistic Tsunami Hazard and Risk Analysis: A Review of Research Gaps. Frontiers in Earth
Science 9, 628772.
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> Indigenous knowledge
> Oblasti
Indonésie
Japonsko

Thajsko

>
>

> Oceénie
>

> Indie
N

Spojené staty americké

> Zpusoby

> Pribéh

> Stavebni proces

> Kulturni hodnota e
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> Hudebni nastroj

Mikulecky et al. (2023). Dealing with risks associated with tsunamis using indigenous knowledge approaches.
International Journal of Disaster Risk Reduction 86, 103534
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Databaze
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> Vyhledavani zdrojl datasetu

> Z c¢lankd, od expertl a vyhledavanim nalezeno celkem 60

> ldentifikace porovnavanych parametru zdroju

> 21 parametrl (popis, rozsah, zaméreni, dostupnost a moznosti
vyhledavani dataset()

> Analyza zdrojt datasetl na zakladé parametru
> RuUzna struktura a dostupnost
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Repository identification

Dataset source name ) Link 3 Organisatio Type
Data.gov Catalog https://c: U.S. Genera Catalog
US gov - Department of the hitps://d: U.S. Genera Catalog

OSF Share https://sl Center for O Catalog
OSF Home https://o: Center for O Catalog

Japan Tsunami Trace data hitps:/is IRIDeS Database
NCEI (formerly NGDC)

Queensland Goverment  https://w The State of Catalog

EM-DAT Public https://pi EM-DAT Database
Figshare hitps:/fit Figshare Catalog
Science Data Bank http://wwv Computer N« Catalog
Kaggle https://w Kaggle Catalog
Data World https://d: data.world, || Catalog

Harward Dataverse htips://d: The Presidei Catalog
Google - Dataset Search  hiips:/d: Google Catalog
World Bank Water data - D htips://w The World B Catalog
World Bank - Data catalog hitps:/d: The World B Catalog
PANGAEA https://'w PANGAEA Catalog
WHO https://w WHO

Sendai Framework for Dis¢ hitps://w UNITED NA’ Presentation

The Humanitarian Data Ex hiips./d: OCHA Catalog
ESA - Earth Online hitps://e; ESA Catalog
EU Open Data Portal https://d: Publications Catalog
Novosibirsk Tsunami Labol hitp://tsu Institute of C Database
InnovationLab GeoNode  hitps://w Labs GeoNo Catalog

STAR - Study of the Tsuna hitp:/sie STAR Projec Presentation

Mendeley Data https://d: Elsevier Inc. Catalog
Dryad hitps://d: Dryad Catalog
NCBI (National Center for | hitps://w National Libr Catalog
Qualitative Data Repositor hiips://d: Qualitative C Catalog
Datacite htips://st DataCite Catalog

https://w National Cer Presentation

Presentation

Repository stats

Note
217096
20106
Links/Citations only 2582019
Mostly papers (only N/A
Mostly in Japanese 2
Part of NOAA N/A
2955
Database of disaste 1
1597616
484
70377
numbers and featur N/A
112730
search engine N/A |
2654
rating system is in | 19175
466645
Links to specialized 80
75
18672
34
15755
Databases of histor 6
N/A
Website is often no 6
More metadata afte 7373891
39924
Set of catalogs with N/A
116
8609894

871
141
432
1
2
N/A

268

14
639
33

N/A
26
30
3685

N/A

23
N/A
2113

N/A

0
2128

N/A

N/A
N/A

N/A

N/A

2021
2020
2018
2018
2013

2021
2020
2021
2018
2021
2021
2020
2021
2020
2017
2021

2021

2021
2020
2017
2015
2021
2020
2021

2021

General availability

Free
Free
Free
Free
Free
Free
Free
Registration
Free
Free
Free
Paid
Free
Free
Free
Free
Free
Free
Free
Free
Free
Free
Free
Free
Registration
Free
Free
Free
Free
Free

Yes
Yes
No
Yes
No
No
Yes
Yes
Yes
Yes
Yes
N/A
Yes
No
Yes
Yes
Yes
No
Yes
Yes
No
Yes
No
Yes
Yes
Partially
Yes
Partially
Yes
No

No
No
No
No
No
No
Yes
N/A
No
No
Yes
N/A
No
No
Yes
Not
No
No
No
No
No
No
N/A
No
N/A

O
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®

rated

Downloadat Yes
Downloadat Yes
Downloadat No

View only Yes

No N/A
No N/A
Downloadat No

N/A Yes

View only Yes
Downloadat No
View only Yes
View only Yes
Downloadat Yes
View only No
View only No
Downloadat No
Viewonly Yes

No No
No No
View only No
No No
View only No
N/A N/A
View only Yes
N/A N/A
N/A Yes

View only No
Downloadat No
Downloadat Yes
Downloadat No

5002

Filter/Search options

3 Datasets t(;' Tsunami ; Last update Availabilit; Download; Data Usabﬂ Metadata b Dataset pre Search

Yes
Yes
Yes
Yes
Yes
No

Yes
N/A
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No

Yes
Yes
Yes
N/A
Yes
No

Yes
Yes
Yes
Yes
Yes

Datasets on Yes
Datasets on Yes
Yes No
No No
Datasets on Yes
Datasets on No
Datasets on No
N/A Yes
Yes No
Datasets on No
Datasets on No
Yes No
Yes No
Datasets on No
Datasets on Yes
Datasets on Yes
Datasets on Yes
Datasets on No
Datasets on Yes
Datasets on Yes
Datasets on No
Datasets on Yes
N/A Yes
Yes Yes
Datasets on No

Yes No
Datasets on Yes
No No
Yes No

Yes No

Yes
No
No
No

Yes
Yes
No

Yes
Yes

Yes
Yes
Yes
Yes
No

Yes
Yes
Yes
No

Yes
Yes
No
No
No
No
Yes

N/A

Limited
No

Yes No
No No
No Yes
No No
No Yes
No No
Yes No
N/A Yes
Yes No
No Yes
Yes No
No No
Limited Yes
Limited Limited
Yes No
Yes No
No Yes
No No
No No
Yes No
No No
No No
N/A Yes
No Yes
No No
No No
No No
No Limited
Limited Yes

No Yes

Nachézel, T,; Babi¢, F.; Baiguera, M.; Cech, P.,; Husakova, M.; Mikulecky, P.; Mls, K.; Ponce, D.; Salmanidou, D.; Stekerova, K.;
Triantafyllou, I.; Tucnik, P.; Zanker, M.; Bures, V. Tsunami-Related Data: A Review of Available Repositories Used in Scientific
Literature. Water 2021, 13, 2177. https://doi.org/10.3390/w13162177

Added after r

Y Dataset fill‘c Location fil Field/Topic Format filte License filt Year/Date fi Main focus *

General
General

|

|
General |
General |
Tsunami [
Natural Haz |
General
Disasters
General

General

|

|

|

|
General |
General |
General |
General |
Water-relate |
General |
Environmen |
Health |
Disasters |
General |
General |
General |
Natural Haz*
Natural Haz |
Tsunami |
General |
General |
Biotechnoloi |
General |
General |
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Ontologické modelovani
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> Hlavni motivace: usnadnéni (zrychleni) procesu zpracovani
rozsahlych kolekci odbornych publikaci, které jsou zamérené na
oblast disaster managementu, specialné vyzkum tsunami

> Pouzita metoda: uceni ontologii (ontology learning)
> (semi-)automaticky zpusob vyvoje ontologii
> ontologie chapana jako grafova struktura umoznujici formalni

reprezentaci informaci a znalosti urcité problémové oblasti, napf.
Fizeni rizik, vyzkum tsunami jevu, apod.
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> Clanek 01: ,Které ndstroje lze vyuZit pro uceni ontologii, resp.
pro (semi-)automatizovanou extrakci informaci z oblasti
vyzkumu tsunami?”

> Kritéria pro vybér nastroju:

v v

eseni zdarma

<

hd rd

reSeni musi byt mozné stahnout a pouzit bez omezeni

reSeni musi nabizet uceni ontologii (semi-)automatizované

Babi¢, F.. Bures, V.; Cech, P.; Husakova, M.; Mikulecky, P; Mls, K.; Nachazel, T.; Ponce, D.; Stekerova, K.
Triantafyllou, I.; Tucnik, P,; Zanker, M. Review of Tools for Semantics Extraction: Application in Tsunami
Research Domain. Information 2022, 13, 4. https://doi.org/10.3390/info13010004
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> Metodika:
> Fdze O1: Identifikace existujicich ndstroj

> Vyuziti odbornych databazi (ScienceDirect, WOS) a webu
ProgrammableWeb pro manualni extrakci informaci o
nastrojich z odbornych ¢lank

> pocet analyzovanych full-text ¢lank(: 58
> pocet identifikovanych nastroju: 73

> pocet nastroja spliujicich dana kritéria: 8
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> Metodika:

> Fdze 02: Hlubsi analyza ndstroju vzhledem k dalSim
definovanym kritériim

Table 6. Main features of the tool. Table 7. Functionalities explored in the evaluation. Table 8. Supported formats of input/output.
- - %‘
= ] g
c - = b=
- = s & & = 5 2%
. . - % % % = B} £ g . S :E £tz
$ = £ & £, F £ 3 % £ g e S £ Tool £ E T E £ 2
i ¢ £ 3 f£: i I 5 s 3 s £ I E g 3 £ 823
Tool ' T = o TR S 3 £ = g T S < & & g =
- 5 : g 5 & ¥ = =3 2 = z = B o Q =
= 5 8- & 3 = 2 o = =] B ] - S = &
5 2 = T ¢ & g = = s .- g % - > =
= ] 5 - < 2 ] -
Z g 3 Tool H - 2 LI Apache UIMA xt html, xml N/A
g c s § 2 e = DOODLE-OWL xt owl no
Java, £ '% Z = E & E o text/turtle, rdf/xm],
C++ P £ = & S v @ £ FOX txt, html, url rdffjson, json-Id, trig, no
Apache . desktop . . -] = - g g 2 =1
e  yes yes yes/2021 semi (Pearl, good poor hard =] 25} = £ £ = ] 5 n-quads
UIMA (SDK) Poth, = P = 358 = By g = -
ython, - ] = E B 7 5 3 = rdf/xml, text/turtle,
~ vy = | o ju
TCL) = = =z % .2 g S H z FRED txt (string values)  rdf/json, n3, nt, png, ves
DOODLE- . K & @ s = z z ] P
Oowr  free yes restricted desktop no/2015 semi N/A poor good easy  Apache UIMA ves partially! ves® N/A N/A N/A N/A N/A dag _
‘ Webservi ) Tava, DOODLE-OWL  yes no no  no no no no no OntoLearn N/A N/A N/A
Fox free  yes yes ces, API yes/2020 full Python poor good easy FOX no indirectly? yes® no partially* yes N/A  yes sProUT N/A N/A N/A
n =
. . . Webservi . FRED no yes ves yes yes ves yes yes Text2Onto N/A . N/ A N/A
FRED free  yes yes ce, API ves/N/A full Python poor good easy OntoLearn NA NA NA NA N/A NA NA NA Text-To-Onto txt, hrml, xml, pdf rdf ves
OntoLearn free  no no N/A N/A  full N/A poor N/A failed sProUT N/A N/A N/A N/A N/A N/A N/A N/A
sProUT N/A no N/A N/A  no/2005 N/A Java poor N/A failed Text?Onto N/A N/A N/A N/A N/A N/A N/A N/A
Text2Onto free yes no desktop no/2009 S:Tl]' N/A poor N/A failed Text-To-Onto yes yes yes yes yes no no no
1
T“g;'lo' free yes restricted desktop no/2004 52’[‘:’ /A poor good easy 1: types of named entities % used predefined classes * named entities % used predefined annotation

properties.
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Zjisteni:
> Automaticka extrakce znalosti z nestrukturovanych textu je stalou vyzvou

> Neexistuje dostate¢né mnozstvi pouzitelnych, stabilnich a

updatovatelnych nastroj pro uceni ontologii

> FRED (Machine Reader) splnil nejvétsi mnozstvi kritérii

§..T_§.A_§ - FRED http://wit.istc.cnr.it/stlab-tools/fred/demo/ f

FRED is a tool for automatically producing RDF/OWL ontologies and linked data from natural language sentences. The method is based on Combinatory E e

Categorial Grammar, Discourse Representation Theory, Linguistic Frames, and Ontology Design Patterns. Results are enriched with Named Entity Resolution

[ e —
(NER) and Word-Sense Disambiguation (WSD). —
] "
A paper describing FRED has been published in the Semantic Journal by 105 Press. Please refer to it in scientific publications (BibTex), -

R R I [# tretspmem 1P [ tred phemomenca 1
The documentation about how to use FRED as as a HTTP REST service can be found here. To use FRED from via its APl you need an API key. You can request

a key by filling this form. f——-—"’.ﬁ.—:;\mo.u
= %

We present a field survey and a number of simulations of the local Persian Gulf

} [@ectremimpity | [@oem F @ r |’ """""“""" ] [@== T\
tsunami of 19 March 2017 at Bandar Dayyer. Iran, which resulted in one death, five .
persons missing and significant damage to the port. The field survey defined the | n p u t /@*"“& "’(“" R pe
inundated area as extending 40 km along the coast, with major effects concentrated on an
. . N . [® ] [®@ ] [®@ 7 mu:m_ .hni’n—u—_.uﬂ
8 km stretch immediately west of Dayyer, a maximum run-up of 3 m and maximum
inundation reaching 800 m. In the absence of significant earthquakes on that day, we — S ERcEbCla0f PR ——

first test the ibility of ion of a landslide; however, our simulations for
legitimate sources fail to reproduce the distribution of run-up along the coast. We

Bt

This text will be processed by FRED.

[® }Q [® #edoad | |.wmm J, [® SpdaFeran Gt |

Al -
! Y
[@ fred-Shamal [@ BeéToutal | [ fredSemment | B Ppedia Bamvmetry ol

Output format: _ Graphicalvew —
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Cil: vytvorit ontologii, ktera bude slouzit jako formalni znalostni
model

pro Ucel sjednoceni zakladnich konceptl a vztaht v dané oblasti.
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> Metodika

> kolekce vice nez 10000 odbornych publikaci v ramci oblasti
tsunami a tfi vybranych podoblasti (Behrens et al.,

2021, meteotsunami, fyzicka zranitelnost a komunitni o st)
> Proces vyvoje: A s Y
> zpracovani akademickych ¢lankd, extrakce T T
r -Yalt P / *® sucis | hassubclass s
a zpresnéni klicovych slov T —_—
lemmatizace o | [ | [SEemem

generovani paternich ontologii, vyvoje dilcich ontologii

AV

rucni sluCovani, Cisténi a zpfesnovani ontologii
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> Vysledek

> Vysledna ontologie muze byt pouzita pro snadnéjsi hledani
vhodnych kli¢ovych slov a pro nalezeni pribuznych témat

Description: MeteorologicalTsunami

Equivalent To

“Meteotsunami
SELECT DISTINCT ?egName ?pCls ?eqPCls
Sikicias OF ?subcls ?eqSubcls

i WHERE{

hasShape some ) { met:Coast rdfs:subClassOf ?pCls.

(MorePeaksShape or SinglePeakShape) OPTIONAL{

“influences some WaterLevel Te;‘:ic“;’; :”hequi"zie"tuass ?eqName. }

- - - - 7pLls rdr:itype owl: ass.
“isExaminedBy only BarotropicNumericalModel OPTIONAL{
“isExaminedBy only BarotropicNumericalModelling ?pCls owl:equivalentClass ?eqPCls.}
@ } UNION{

isGeneratedBy some .
: = . 5 . ?subcls rdfs:subClassOf met:Coast.
(AtmosphericGravityWave or Derecho or FrontalPassage or Hurricane or PartOfAtmosphericGravityWave ¢ 0:$I;N:LE SretbRiasstr Miekitoas

“isGeneratedBy some ProudmanResonance ?subcls owl:equivalentClass ?eqSubcls.}
“isGeneratedBy some Wind } }

“isInfluencedBy some SpeedOfAtmosphericDisturbance

“isInfluencedBy some SpeedOfLongOceanWave

“Tsunami
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Modelovani a simulace
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Vyzkum byl rozdélen do tFi vétvi
1. Systematicka reSerSe existujicich agentové-orientovanych modeld (ABM)
2. Navrh meta-modelu pro ABM identifikujici spole¢né obecné charakteristiky

3.  Vytvoreni ABM pro simulaci dopadu zaplav/tsunami v obydlené oblasti
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Identification of studies via databases and registers

Systematicka reserse

{=
S
. POUilta,. metodika PR|SMA § Records identified from Duplicate records r‘emoved
, , , & databases: ——- before screening:
* 4 vyzkumné otazky: z (n=171) (n=2)
g
Q1: Jaké ABM byly vyvinuty ve spojitosti s problematikou l
evakuace pfi tsunami?
Q2: Jak byly tyto ABM specificky navrzeny? T Records removed by title and
s 7 , s ep £ e V. _ — abstract:
Q3: Které cile nebo vykonnostni kritéria se ABM snazily . {n =165% (n=99)
sledovat? =
Q4: Jaké byly vyzkumné otazky nebo oteviené body g l
vyzkumu (research gap) u ABM modelll pro simulaci 2 Full-text papers assessed Reasons for exclusion:
k ve i) for eligibility: . Does not adress RQ: (n=9)
évakuace P” tSU nami: (n = 70) No relevant design (ABM):
(n=5)
Review or abstract only:
Mls et al. (2022): Agent-based models of human response (h=3)
to natural hazards: systematic review of tsunami Y
evacuation. Natural Hazards, 115:1887-1908 § papers included in
https://doi.org/10.1007/s11069-022-05643-x = jg*’:"’;;:
£
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Meta-model

Zalozeny na vysledcich systematické reserse
Celkovy meta-model se sklada ze tfi sub-
modell:

BUILDING INTERIOR MODEL

* Oblast otevieného more CITY REGION MODEL
* Oblast obydlené oblasti (pfimorské)

e |Interiér budov

OPEN SEA MODEL

EVACUATION SYSTEM META-
MODEL

Tucnik et al. (2023). Meta-model Framework for
Agent-based Tsunami Evacuation Models. IEEE
Transactions on Computational Social Systems.
Under review. Submitted January 8th, 2023
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Danger — Data —
<<ResourceType>> <<ResourceType>>
S u b odel ro Oblas [ DetectedAnomaly \ Satellitelmaging
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Danger | Data
otevreneho more R Lowaer] .
TsunamiWave =~ [ pata | <::7___,__——--"' MeteorologicalData
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DataAnalytics sensors |
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6, e BuoySensor
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EmergencyResponseComm | Sensors |
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<<ResourceTypess
VariousDatasets
| Data | Model IndependentEntity |
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—_— . A
SeabedSurfaceMaps OpenSeaEnvironment Ship
[ pata | .
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EoE A . i Th
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o <<ResourceTypes>

| TsunamiWave >

Sub-model pro oblast o

b ’ A4 k ry v . ey
obytné méstské ctvrti = o
<<ResourceTypes> EvacRoute
InteractiveRoadSigns 1
beads to
[ i Infrastructure — Map 1.0 =
a<ResourceTypess <<Erwvironment Types> cdllmspecifiedss
TrafficLights EvacPoint WeatherMonitoringSystem 7
i
Data Sensors
e<Unipecfieds>> Model <<AgentTypes>>
GlsData “EmironnniType> CameraSystem
CityDistrictModel g e
| -~
. e . Commvurication |
/ﬂ <<AgentTypes>
Infrastructure « IRSControl —

«<mvironmentType>>
RoadNetwork

Structures

>

Aty
Building ! Suppies |
i . <cRewourceTypess
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-
Individuas SuppliesStorage supoies }
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MobileDeviceApp Supalies |
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Sub-model pro

interiéry budov

= MobileDeviceApp

'j’ g
.
el Frvininrmanl Types>
3 EvacRoute
Darger
mfu, | <<RetourieTypess
v Mo SmokeArea
caErganoeiment Types= -
Map EvacPosnt/Emergencybut frvon Darger
RO (4 Typd e casourcabiaos | wafiewmprre Typess
InaccessibleArea Dingertone < FloodedAsea
Infratructure _D;';:g:
waRevoureTypess caRasourteTypess
Door T GasArea
{ Infraiiruciure Danger
< cRetource Tyga s axResouree Typess
Window — FireArea
Infratruciure
wxRevnrieTypess * ey : (o
.Ohlm wa [ Pwirenmant Type s :“-' AR TY
BulldingPlan e CamirasSyitin e
x 1 ]
Data ‘ 'H‘lﬂ'llf?r\.
e teTypwess st Typt s
BIMData MotionDetector il
L ikald
Commaursoalon i
| ndivadiuat cclgertTypass
<chgentType> ' IRSControl frmr—
Pedestrian - Communication | |
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Agentova simulace chovani pfri vyskytu
zaplav/tsunami v obydlené oblasti

« Chovani obyvatel v zavislosti na dostupnych
informacich

» Predpoklada se existence mobilni aplikace (kterou
nema kazdy)

* Obyvatelé se pokousi dostat do bezpecnych
vyvysenych lokalit/evakuacnich zén

 Individualni agenty jsou bud chodci nebo vozidla,
chodci se mohou pohybovat ve skupinach a sdilet
informace

* Model vytvoren na bazi redlnych mapovych
podkladi (viz snimky na dalSich slidech)

» Vpravo - diagram popisujici chovani agentd

Wait for radio/TV
confirmation f

or social network  \!

Conviction

. confirmation

MNeed

hann
1al starte
(13, 1) minutes I
[~ random-normal
(5, 0.5) minut:
random-normal
(4, 0.5) minutes
Run
emergency
app + sire
Is perso
group
{_ an app owner?
X
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Vykonnostni kritéria modelu

*  Pocet evakuovanych

 Doba evakuace

«  Kritické uzly

«  Mista pro informacni cedule

*  Obsazenost evakuacnich mist

*  Pocet opusténi vozidel

*  Doba evakuace pfi prodlevé informacnich kanald

Soucasti navrh je i ODD+D protokol
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S004

> Analyza simula¢nich metod a nastroja (78 ); popis

softwarovych nastrojl (27); popis metod (28); kategorie WoS

Citation

Tools

Methods

(Liuet al . 2020)

OpenFOAM - To develop A nonlinear
three-dimensional coupled model

CFD - Part of OpenFOAM

FAM - to address the problem of fluid information mapped from the three-dimensional
space to the two-dimensional space

FVM - to compute the two-phase incompressible flow with The Navier—Stokes equati-
ons

MULES - the scheme 1s applied to mamtain the boundedness of volume fraction

PIMPLE to employed for the pressure-velocity solver

(Qmet al., 2018a)

GeoClaw - for modelling tsunamais
QOpenFOAM - To create 3D model

CFD (Part of OpenFOAM)

NSWE as a base for the model

PISO to solve the RANS equations with a volume-of-fluid
VOF to model the free surface

(Autret et al., 2016)

Agisoft - for photogrammetric process
ARCGIS - identifi blocks

DEM to provide a very detailed analysis of the overall CTSDs morphological changes

in terms of processes

(Xiong etal., 2019)

HAZUS - To define building damage sta-

tes

DEM - to capture the shielding phenomenon created by the dense buildings
SWE - to solve the model

(Bellotti, 2020)

MATLAB - To solve The eigenvalue pro-

| 55 PN

FEM - to create a mesh
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The Formation of the Tsunami.Assumed flow velocity
of the run-up after barrier

travelling

JL affected

Population in the state

martality rate

Affected population
—

death

:> Dead peaple

rate ofimpact

The Formation of the Tsunami.Assumed flow velocity
population density of the run-up after barrier
in the affected area

unaffected

fatal injury

i

c

Injured people
The Formation of the Tsunami.Assumed flow velocity

of the run-up after barrier

injury rate

Unaffected population >
healed people

chare of paramedics

inthe state \O
paramedics cure ?ate
Ny -
; 7% P
assistance from medics non-injury Unharmed people W
from the unaffected area injury rate Environment.Contaminated water

uninjured rescuers

P

Paramedics in the state

Paramedics in the affected area
injured rescuers

G O
assistance from medics xl\._./lﬁ_
from the unaffected area 2~ Paramedics in the

affected area 2 \_\‘___,/ deadrescuers
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Softwarova aplikace
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> Motivace

> Rada aplikaci (slozita parametrizace, vieobecny charakter, specificka
oblast, podkladova data, apod.)

> Cil
> Nastroj pro planovani a simulaci scénart evakuace
> Pro uzivatele mistnich samosprav ohrozenych tsunami (rozhodovaci
pravomoc ale bez znalosti z oblasti matematického modelovani Siteni vin,
apod.)
> Snadno prekonfigurovatelny pro libovolnou oblast

Cech, P.; Mattos, M.: Anderkova, V.; Babi¢, F.; Alhasnawi, B.N.; Bures, V.; Kofinek, M.;
Stekerova, K.; Husakova, M.; Zanker, M.; Manneela, S.; Triantafyllou, I. Architecture-

Oriented Agent-Based Simulations and Machine Learning Solution: The Case of
T<iinami Fmerocencv Analvcic for |l ocal Decicion Makere Information 2023 14 177
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1 Tourmerd Erarganey Apliowsion

> Zivotni cyklus % O__.

> Prototypovani

. 4 Definovani e mi‘m
> lterativni Q
| e —

T
. SCENARIOS
Navrh
¥ Basic Path. Basic Path

Uses:
2. System displays a map of the region
Implementace Uses:
3. Actor deliniates the area of possible tsunami impast
Uses:

4. System downloads elevations
. r Uses:
Testovani
5. Sy sl COmpHILEs SIS
o lses
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> Architektura aplikace

9

9

Modularni pfistup
Integrace prostrednictvim
sluzeb

Notace ArchiMate

“))® INTER-EXCELLENCE
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S005

Tsunami Emergency Dashboard

Taunami

MOAA Warning
Listenar

£

Imipact
Simulator

Evacuation
Simulator

Data Ulsmll;?‘

Map HFMBIIIE"

Emergency Assistent

Maotificatio
Board

Maotification
Sender

i

Mabile Map
Visualiger

&l

/

h i

/

I
r s
W ave Slmullthnq

[ i )
NOAS Warning Agent-based Data Elevation Services Map Services Communication
R - 5
L 1 D | 1 _;w
MNOAA Cloud CFD Cloud NﬂLngnOI RSever | Geogle Map Cloud D‘ 115
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> Serverova cast
> ASP.NET CORE - zpracovani dat a distribuovani notifikace
> Web Server (lIS)

> Klientska cast
> JavaScript — zdkladni funkcionalita
> jQuery, D3.js - knihovny pro praci s prvky stranky
> Bootstrap - responzivni vizualni design
> Google Maps API - zobrazovani mapy, zjistovani nadmorské vysky, vypocty
vzdalenosti,

v

Open Elevation API - alternativni zpUsob zjisténi nadmorské vysky
Conrec algoritmus - vypocty vrstevnic

v
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= B
{} Tounami Emergency Dashboard X =+ @ Tsunami Emergency Assistemt % &+ - =
« > C = = O D = 4 0O )
e U Y g
Satellite Harbord Diggers R

Map

Your elevation is 3.28 m. You are in danger [!

--'\-\.
S1ockland E:}!qnwluh
Shopping Centie

Balgerwlah

Map  Satellite

G% ManlyBe&ché
e [

! Manly F'ac;fh: Sydney
Mgall

Manly Beach@
Hotel Stqne@

9 4 Pines Brewpub Manly 9
(
oWharf Bar
%% ‘ﬁﬁ il

S005

mpact Matification
Distaroe
1.452 { 1230.194 Km
1 — 1000
Time 10 impact
PM 04:28:24
T 100
Resoue capacity
el ‘ 1500
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{=} Tsunami Emergency Assistent X +

< &

@ exploreruhk.cz/tsunami/

Tsunami Emergency
Dashboard

The dashboard application is primarily targeted at users
working with a desktop computer. The application is a
prototype used to verify decision support for local officials in
tsunami endangered zones. Due to testing purposes the
location is given. The location can however be easily changed.

g e TR [ ]
i
7 L/
ye
=y
e -

Open application»

Tsunami Emergency Assistant

This application is aimed at mobile users in tsunami
endagered zones. The application requires mobile Internet
connection. For testing purposes the initial position is given.
The initial position can be changed by dragging. The use of
the assistent assumes that a notification is sent through the
dashboard application first. See the tutorial for further
instructions.

ot g |
===

T 4

v -9
0

I

Jol
Y
b3
B
¥
(=
e

arejasiey Soluilos

Consolidating Research in Tsunam H.é;afd‘; rous)i) s Ao ollendon of 3yaiaus Ay usddi)

Tutorial

The application assumes only basic knowledge of using
internet browser, No specific computer skills are required.
Bellow is a step by step tutorial showing main application
functionality.

» 0007812

Open tutorial »
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