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Diespite the plethora of studies on landslide analysic and prediction, bulldings are often the structures that endure
1he most Langibile harm and must address the aftermath. in Korea, landslide darmage attributabile 1o climate change
i escalating, panticularly impacting buildings and residences. To mitigate this issue. it is imperative 1o forecast the
airs whieri Lancglices are likily 1o ocewr and idenify struciunes within thiir potential demage range. Consadquenthy,
this study aims to develop a landslide risk analysic moded for buildings.

This landslide rigk anahysis model consisis of three Seps: (1] deriving landslide-susceptible areat, (2) deriving
landslide damage areas, and {3) Identfying bulldings expected to be damaged by landslices.

Tz derive landslide-susceptible areas. data on past landslide oocumences and emvironmental variables related to
topography. soil, vegetation. and cimate were utiized. To enhance the reliabiity of the dependent variabie,
Pearsors correlation coeffickent win emplayed Lo exclude varables with high intercorrelation. Maching.leaming.
based ensemible modeli—narmety artificial neural networks (ANN), exirems gradient boaiting (MGBoaiL. and
peneralized linear modeks (GLM)=—were then applied to analyze theos [andslide-susceptible areas. The area under
the curve [AIUC) for the final moded’s accuracy analysis was 00934, indicating a high degree of predictive accuracy.

T derie thet landslide damage anda, various rundut models were cordldened, and LAHART was ultimately selected
af the anakysis tool. LAHARE, dewtoped by the United States Gadlogical Sunary (USGS). can sinulate debris flow
behavior and |s frequertly used for landslide damage arsal:ﬁﬁ. Im this study, petential landslide inftlaticn points—
iderified from the landside-susceplible area resullts—were combined with westher. topagraphy. geology. soil and
wegetation data Lo determine the extent of debris flow damage in the event of a landslide.

in the final stage of the analysis. buildings located within the debris-fiow damage area were extracted. To achieve
this. buikling register information was geccoded and comverted Indo spatial data. Using the geocoding tood on 3
selected sample area. The analysis revealed that in 10 .of the 19 potential landslide sites. buildings ane sibuated within
thi darnage range in the event of a Landilide. Hovwever, in the resnaining 9 sites. no buildings are darmiged even if s
Lancilice ocours, Condequently, a total of 67 buldings in the sample area ane Bkely 1o be damaged. These inchude 14
apartments. & miulti-famity/muiti-unit houses, 2 single-family houses. and 1 apartment comples. The model
developed in this study can serve as a foundaticon fior residenits and building users bo respond more effectively to
potential landshde damage.
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- M™: Multi-(hazard) risk assessments: Innovative approaches for

disaster risk reduction, management, and climate change adaptation

- ZHEXI=Z: Linking Disaster Risk Assessment at the Building Unit Level

to Risk Reduction and Management (20241 HtAIR] MI}E)

- & H X Han Kyul Heo
- S&&0: Taehwan Hyeon, Jun Woo Kim

EGLIZE-5495 | ECS | Posters onsite | NH10

Linking Disaster Risk Azsessment at the Building Unit Level to Rigk Reduction and Managemens »
Han Kyul Hee, Tashwan Hyeen, ard Jun Wes Kim

Fri, 02 May, 10:45-1230 (CE5T) [ Hall X3 | X324

Disasters that ooour in buildings and urban spaces have @ profound IMpact on people's daily lives, often exacerbating
anuiefy. In the cass of buldings. the financial repercussions of damage can be substantial, and there is also 3
pedsbility of physical injunies and fatalties among occupants. Consequantly. thert is an imperative o assess the risk
of disasters in buildings and to devise measures that ensure safey.

The building risk analysis model developed in this Sudy was designed 1o meet three orferia. First it showld be
capable of respording 10 varkonus dsaster types, allowing the addition or removal of draster categonies as nesded,
Second, B should be able 1o présent disaiter risk at the bullding level. Third, the results must be easily
comgprehensible so that countermeasures can be prepared based on the assessed risk. To this end, we developed a
building disaster risk analysic moded to evaluate buikding.level risks for individual disaster types and o link thess
results, A multidirmensional matris was emploped Lo assess fire, lood. and Landslide risks st the building level,

Wi then procesded to analyze the fire, flocd, and landslide risks of bulldings in a samgle area and linked the results.
Machine learming and deep learning techniques were applied to the risk analysis. Thi integration of these three risk
categories resulted in the classification af bl dings nto eight disting categories—ranging fram “wery risky” 1o
“sale"—based on the number of high-riik diaster types. Atolal of 32079 buildings were asiesied in the largel rea,
af which a8 buildings (0.15%]) werne identified oo being o high risk of both fire and focd, prirmarily situsted along
rivers and boulevards. Conversely. 47 buildings (0.155%) were a1 high rick of both fire and landslide. mainly located in
forested areas. Mo buldings were found to be at high risk for all three disaster lypes. A tolal of 85 buildings (0.2%)
ware determingd to be at high risk for two or mone disaster types.

A comprehenshie approach to disaster risk mitigation necessitates the establshmens of a bullding-level disaster risk
chieck System. This system would be informmsd by the risk characteristics of each disaster type and the regional
distribaition of high-risk Buildings. By leveraging 1his infarmation, it would be poisible to delineate Inipection areas
and irneg, afwatll a5 preparne counbirmiasures 19 ensur building safiety. Thie establishrment of & serioe that can
asoess disaster risk on a building-by-building basks will empower residents and WSers to proactively identify safiety
£OACErnS and Implament courtenmeasures, thus transitioning frem a passive rellance on govemnment ascistance to a

mare autanamous and proactive approach to disxster mitigation.
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MNHG - Remote Sensing, Al, data science & Hazards

Sub-Programime Growp Scientific Officer: Kasra Rafiezadeh Shahi G

KHE. 1 EDd+

Apglication of remote sensing and Earth-observation data in natural hacand and risk studies »

Carrener; Eugenio straffesnfS = | Co-Conveners: Antonie Monbucr, Minai MNiculita, Michele Parks

v Owals | Man, 28 apr, 18:00-1545 (CEST) [l Room 11516

v Posbers an site | Altendance kan, 28 Apr, 1601 5=-1E00{CEST) | Display Man, 28 Apr, 18:00-1800 Il Hall X5

¢ Posters virtual | Attendance Wed. 30 Apr, 14:00-15:45 (CEST) | Display Wed. 30 Apr. 14:00-15:00 [l vPoster 5pot 3

KHEZ

SAR remote sensing for natural and human-induced hazard applications »

Cormener: Ling Chang 54 | CoConeners: e Hu, Mahdi Matagh

v Ovali | Fri, 02 May, 50=12:2% 1CE5T) l Roam 115706

* Pobers on site | Arbendance Fei, 02 My, 18:15-1200(CEST) | Detpley Fri. 02 My, 14000-18:00 [l Hall x3

+ Posters virtual | Attendance Wed. 30 Apr, 14:00-15:45 (CEST) | Display Wed. 30 Apr. 14:00-18:00 [l vPoster spot 3

HHE. EDI Y

Atvanced SARAINSAR processing and naw insights for natural hazards s

Correner: Lin Shen & | Co-cormeners: hong LuESS &2 vu Jlang®e. pn FangE™ &2 Zhangfeng Mat™ =2

v Orals | Man, 28 Apr, 16:15-1800(CesT) [l Rocm 11516

v Posbers an site | Alendance Tus, 29 Apr, 100451250 (CEST) | Cisplay Tue, 29 Agr, 8 50-12:30 Il rall X5

NHS - Natural Hazards & Society

Sub-Programme Group Scientific Officer: Nivedina Sairam

NHS.1 EDI¥

Global and continental scale risk ssessment for natural hazards: methods and practice »

Co-arganined by 513

Corvenar: Dirk Eilander™™S | Co.pommenars: Philip ward £ Melanie | Duncan®S [ames Dunielf3, 74is Stunandoke
» Ol | Thi, 01 May, 1004%=122% (CEST) [l Room N2

« Prribers on sibe | Altersdance Fri 02 May, 100451250 (CEST) | Display Fri 02 by 08:30-12:30 [ Hall X3

NHS.2 EDI¥

The costs of Natural Hazands: direct, indirect, tangitde and ntangibie aspecis

Inchading Minius Meda

Corvener: Marcello Arouiof© £ | Co-comeners: Chisra Arrighl. Timothy TiggeloeenfS, Madja Veigetc,
Guilhermi: Samprogra MohorTsF

»Owals | Tue, 29 Agr, G5:30-12730{CEST) ] Room M2

» PEslirs on Site | Altendance Wed, 30 Apr, 0830-10015 (CEST) | Detply Wied, 30 Apr, 08-30-12:30 [ Hall X3

MHS.4 BRI

Innavative concepts, approasches, and solutions 1o better understand and manage drought risks »

Co-organized by HS13

Corvener; Mariana Madruga de Brito™% 53 | Co-convensers: Marthe Wers"™, jichasl Hageniocher, Vit Blauhut
»Ovals | Tue, 29 ape 14:00-15:25 (005T) [l Room M2

» Perbiens on Site | Altendance Wed, 30 Apr, 16151800 (CEST) | Diplay Wied, 30 Apr, 1800-18:00 [ Hall X3

» Porsters virtual | Attendance Mo, 28 Aps, 1400=15%45 (CEST) | Display Mon, 28 Apr, 1400-18:00 [l vPoster spot 3,
Aftendance Wed. 30 Apr, 140001545 (CEST) | Display Wed. 30 Ape. 1400- 1800 [l vPoster spot 3

HNHS.S EDI¥

Harnessing Al for Climate Resilience: Cutting-Edge Strategies Tor Managing Extremae and Compound Events »
Corvener; jorge Péreraracl®™ 53 | Co-comners: Monique Kuglitsch, Andrea Toret, Ronan Meadam® piklas Luthe®t
» Owals | Tue. 29 Apr. 16:15=1800 (CEST) [l Room N2

» Peters on Site | Altensdance Wd, 50 Agr, 16:15-18:00 (CEST) | Display Wi, 30 Apr, 1400-18:00 [ Hal X3

& Pashers virtul | Amhendance Wed, 30 Apr. 14:00-15:45 (CEST) | Display Wed. 30 Apr. 14:00=18:00 [l vPoster spot 3




A2t

FH R UE

A

H|Z

MH11 - Climate Hazards

Sub-Frogramme Group Schentific Officer: Soeven Handiman O

HNH11.2EDIY

Future Changes In Weather and Climate Harards around the World «

Comeener: Raed Hamed™™ & | Cocomeneni: vikk Thompdon, Tamara Mappé, Eunice LoTCS, Kai Kombuber
s Orals | Fri, OF My, 18:00-15:45 (CEST) [l Room 1.31/32

& Posters on she | Attendansce Fri 02 May 16:1518:00 (CEST) | Display Fri. 02 May, 1800. 1800 [l Hal X3

MNHT1LAERI¥

‘Weather and Climate Stlence nsights for the Insurance and Financial Sectors »

Comorganised by ASA0L%2

Corensr: Matthes Pﬂﬂlf‘,ﬁ"uﬁ | Comtnrmeenird: Mannab Bhoorm ekl Matalie Lord. Paul Yourg Mkolsod 5 Bartialas
»Ovals | Fri, OF My, 16:15-1735 (CEST) Il Room 1.31/732

o Posters on st | Attenclance Fri, 02 May. 14:00-15:45 (CEST) | Display Fri, 03 My, 142001500 ] Hall X3

ITS4 - Risk, Resilience and Adaptation

ITSL 1RO EDI

Tipping Poinds in the Earth System s

Correener; Miklas Boers 2 | Co-comveners: Sebastian Bathiamy, Ricarda Winkeimane, Timathy Lenton , lona M, Otio
» Orals | Tuse, 29 Apr, 14:00-18200 [CEST) @ Room €

v Porters on Site | Attendance Tue, 29 Apr. 1eaS-1230 (CEST) | Display Tue 29 Apr. 08:30-1.250 [l Hall %

TS 812

Innovative and integrated approsches to mitigate risks due 1o aridity, weather extremes and dimate change »

Correener: Giles Grandpean 62 | Co-corveners: Maiteo Zampieri 52 Ecer Micolas 53 Thang Luong, Har Prasad Dasari, David Yates
¥ Qs | Tise, 2% Apr, 16:15-18:00 [CEST) [l Room 2224

+ Porlers on Site | Artendance Mo 28 Age, 161 5=18:00 (OPST) | Display Mon 28 Ape. 14:00-18:00 [l Hall X3

v Poters wirtual | Amendance Fri 02 May 14:00-1%45 (CEST) | Display Fril OF My, 1£00-18:00 [l veoster spot 2

TG00 1

Advarnces in physical dimate risk assesement Tor the financial and ingurance sectors. »

Correener: Kai Komiuber & | Co-gomeeners: Micola Ranger, Alessio Ciulio, Andrej Ceglas, Jana Slimann, Maximilian Kotz IcE
v Orals | Tho 07 My, 0830101 50CEST) [l Room 217

+ Polers on Site | Artendance Thie 00 by, 10051250 (CEST) | Display Thu 07 May. 085012530 1l Hall X5

» Porsters wirtual | Aendance Thay 01 May, 14:00-15:45{CEST) | Display This 07 My, 1400-18:00 [l vPoster spot 2

ITS1 - Digital Geosciences

ITS1.9CL0.9 EDI¥

Machine Learming for Climate Schence »

Comener; Durcan Watscn-Pard 5 | Co-comenens: Peer Nowack, Tam BeuderT™S. Gustau Camps-valls, Pauls Harde P0F
» Orals | Tue, 79 Apr, 08:30-12:25 (CEST) [l Room C

+ Postors on site | Attendancs Tue, 29 Apr, 14:00-15:45 (CEST) | Desplay Tue, 29 Apr, 1400-15000 Wl Hall X5

» Posters virnual | Atterclance Fri, 02 My, 14:00-15:85 (CEST) | Cisplay Fri, 02 May. 14:00-18:00 [l vPoster spot

ITS1 20548 EDI
Machine Learning for Ooean Science »

Comvener: Rachel Furrier (1 | Co-tormeners: Al Alvera-Azcarate. |ulien Brajsrd, Redouane Lguensathcs

» Orals | This, 01 Mary, 05301230/ (CEST). 14:00-15:45CEST) [l Room -2.41/42

+ Posters on site | Attendancs This 01 May, 16:15-18:004CEST) | Display Thi, 01 May, 1400-1800 I Hall X2

¥ Poaters virual | Atterdance Fri 02 by, 14:00-15:45 (CEST) | Display Frio 0F My, 18:00-18:00 [l vPoster spot 2

ITS1.ANPO2

Miadelling and Monitoring Complex Urban Syitenm +

Comvera Ting SunSd | Co-cormeensrs: Gabrichs Manoll, Maider Liaguno-bunita, Danisl Schertzer

v Orals | Thi 01 By, 16:05=1800(CEST) [l Room 224

¢ Posters on site | Attendance This 07 My, 10c45-1230CEST) | Displary Thiy 01 Mary, G830-12-30 [l Hall X4

v Posters virtual | Amtendance Fri 02 May, 14:00-15:45 (CEST) | Display Frio 02 My, 18:00-10:00 [l vPoster spot 2

ITS1.4/CL0.10 BB
Advancing Earth System Models uzing Machine Lesming »

Comeener; Jack Atkirsont 63 | Co-gonweners: Wil Chapeman, Laura MansfisdEc

» Ok | Wed, 30 Apr, 1400-15:45 (CEST) [ Room -2.33

+ Postors on site | Attendancs Wed, 30 Apr, 16:15-1200{CEST) | Display Wied, 30 Apr, 1400-18:00 [l Hall X5

» Posters virtual | Asterciance Fri 02 May, 14:00-15:55 (CEST) | Désplay Fri 0F May. 14:00-18:00 [l vPoster spot 2
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- Climate, Extremes, and Health: Mapping Risks and Quantifying Impacts on Population
Health
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.« FAA Y ZQ EAX
- (¢2]) Irena Kaspar-Ott(University of Augsburg, Germany), Sourangsu Chowdhury(CICERO
Center for International Climate Research, Norway), Elke Hertig(University of Augsburg,
Germany), Sagnik Dey(Indian Institute of Technology Delhi, India)
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- Application of remote sensing and Earth-observation data in natural hazard and risk
studies
A2t 0 14:00-15:45(FHH), 16:15-18:00 (ZEAELH)

ZER L TR HAR

- (®2]) Eugenio Straffelini(University of Padova, Italy), Antonio Montuori(ltalian Space Agency
(ASI), Italy), Mihai Niculita(Al. I. Cuza University of lasi, Romania), Michelle Parks(lcelandic
Meteorological Office, Iceland)
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M
- Extreme heat: processes, vulnerability, impacts and response in a warming climate
AlZH 0 08:30-12:30(F & H), 14:00-15:45(ZAEEH)

FAR U ER AR

- (¥2]) Martha Marie Vogel(Red Cross Red Crescent Climate Centre, Netherlands), Ana
Casanueva(University of Cantabria, Spain), Tom Matthews(Freelancer), Jonathan
Buzan(Aalborg University, Denmark)
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Green Infrastructure and Nature-based Solutions for Sustainable Urban Hazard
Management

AIZH 1 16:15-18:00

FAT O FQ AT
(®2]) Daniel Green(Heriot-Watt University, United Kingdom), Elena Cristiano(University of
Cagliari, Italy), Lei Li(Freelancer), Jorge Isidoro(University of Algarve, Portugal)
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- Resilience building, risk reduction to recovery: systems-based assessments, frameworks,
tools and experiences
e AJ2F: 08:30-10:15

o FEX Y Fo EMXI}

- (¢2]) Jung Hee Hyun(International Institute for Applied Systems Analysis (IIASA), Austria),
Andrea Reimuth(LMU Munich, Germany), Reinhard Mechler(IIASA, Austria), Michael Szoenyi(Z
Zurich Foundation, Switzerland)
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- Integrating Imaging Geodesy and Artificial Intelligence for Natural Hazard Resilience and
Disaster Management
o A|ZF : 10:45-12:00 (EAH)

o FEXt Y FQ FMI}

- (®2]) Zhenhong Li(Chang'an University, China), Raffaele Albano(Freelancer, Italy), Chen
Yu(Chang'an University, China), Roberto Tomas Jover(Universidad de Alicante, Spain),
Paraskevas Tsangaratos(Freelancer, Greece), Teodosio Lacava(IMAA-CNR, Italy), loanna
llia(Freelancer, Greece)

- (L) S50 AL(AURI)

AURI 90| S179)
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- Using Machine Learning and LAHARZ to Develop a Landslide Risk Analysis
Model for Buildings

- 2FH R}

~Yu Mi Song(®&#), Youngjin Cho, and Ho Gul Kim
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Urban climate: observations, modelling, science tools and climate action for cities
A2t 1 10:45-12:30, 14:00-18:00

FAAF Y R FMIG

(®2l) Rafig Hamdi(Royal Meteorological Institute, Belgium), Daniel Fenner(Technische
Universitédt Berlin, Germany), Gaby Langendijk(Deltares, Netherlands), Ariane Middel(Arizona
State University, United States of America), Charlotte Hiiser(Freelancer, Germany)
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- Holistic Approaches to Multi-Hazard Risk Assessment and Climate Change Adaptation in
Urban and Metropolitan Settlements
o AIZF : 08:30-10:15(XAH)

.« FAA Y ZQ EAX
- (¢2]) Gabriella Tocchi(University of Naples Federico I, Italy), Massimiliano Pittore(Freelancer,
Italy), Carmine Galasso(University College London, United Kingdom), Catalina
Gonzalez-Dueiias(Freelancer), Ugur Ozturk(University of Potsdam, Germany)
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M
Multi-(hazard) risk assessments: Innovative approaches for disaster risk reduction,

management, and climate change adaptation
A|2F 1 10:45-12:30, 14:00-18:00

FE|XL S =2 FHAMXL
(®2]) Robert Sakic Trogrlic(International Institute for Applied Systems Analysis (IIASA),
Austria), Marleen de Ruiter(VU University Amsterdam, Netherlands), Stefano Terzi(Eurac

Research, lItaly), Silvia De Angeli(Université de Lorraine, France), Anais Couasnon(Freelancer)
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- Multi-(hazard) risk assessments: Innovative approaches for disaster risk reduction,
management, and climate change adaptation
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Terrain analysis and landslide monitoring: the contribution of conventional and remote
sensing tools
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