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Abstract

The Adriatic-Balkan Network (ABN) was established in
January 2012 as one of regional networks in the
framework of International Consortium on Landslides
(ICL) and its 10th Anniversary was concluded with 5th
Regional Symposium on Landslides in Adriatic-Balkan
Region (ReSyLAB) in Rijeka, Croatia, in March 2022.
The Adriatic-Balkan Network was formally established
during the 14th Serbian Symposium on Engineering
Geology and Geotechnics in Belgrade in September 2012
based on the Proposal of the ICL Adriatic-Balkan
Network that was approved at the 10th Anniversary
Meeting of ICL held in Kyoto, Japan, in January 2012.
The main outcome of the Adriatic-Balkan Network
activity is organization of biannual Regional Symposiums
on Landslides, organized in Zagreb, Croatia, 2013;
Belgrade, Serbia, 2015; Ljubljana, Slovenia, 2017; Sara-
jevo, Bosnia and Herzegovina, 2019; and the last one in
Rijeka, Croatia in March 2022. In this paper, the
establishment, objectives and activities of
Adriatic-Balkan Network (ABN) within last ten years
were presented as well as main outcomes of the Sth
ReSyLAB held in Rijeka, Croatia, in March 2022.
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1 Introduction

International Consortium on Landslides (ICL) Adri-
atic-Balkan Network was established in January 2012 as
one of eight regional and thematic ICL networks to promote
activi-ties of the International Consortium on Landslides and
the International Programme on Landslides based on the
Proposal of the ICL Adriatic-Balkan Network that was
approved at the 10th Anniversary Meeting of ICL held in
Kyoto, Japan, in January 2012. The Adriatic-Balkan Net-
work was formally established during the 14th Serbian
Symposium on Engineering Geology and Geotechnics in
Belgrade in September 2012 when seven organizations,
current members of ICL, signed the Letter of intent and
Declaration of the regionl cooperation and International
Consortium on Landslides’ Adriatic-Balkan Network con-
stitution. These seven initial members of the Adriatic-Balkan
Network were University of Zagreb, Faculty of Mining,
Geology and Petroleum Engineering, Zagreb, Croatia; and
University of Rijeka, Faculty Civil Engineering, Rijeka,
Croatia; University of Belgrade, Faculty Mining and Geol-
ogy, Belgrade, Serbia; University of Ljubljana, Faculty Civil
Engineering and Geodesy, Ljubljana, Slovenia; Geological
Survey of Slovenia, Ljubljana, Slovenia, Albanian Geolog-
ical Survey, Tirana, Albania and City of Zagreb, City Office
of Emergency Management, Zagreb, Croatia. In the Decla-
ration was highlighted that ICL ABN is open to adopt new
members those can be: inter-governmental organizations,
non-governmental organizations, governmental organiza-
tions and public organizations or other organizations and
entities, ICL members and non-members, those express the
interest to join ICL Adriatic-Balkan Network’ activities.
The general objective of the ICL Adriatic-Balkan Net-
work is advancing landslide science and its practical appli-
cation in the region for the benefit of society and the
environment. Specific objectives are: (i) to set up scientific
and legislative background for regional cooperation; (ii) re-
gional unification of information about landslides and
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landslide research at national levels; and (iii) development of
landslide science by capacity building at regional level and
practical applications of outcomes to societies in the region.

The first and the most important ICLL ABN initiative was
organization of the 1st Regional Symposiums on Landslides
in Adriatic-Balkan Region, entitled Landslide and Flood
Hazard Assessment, organized in Zagreb, Croatia, in March
2013, organized by Croatian Landslide Group, member of
ICL, consisted of Scientists from University of Zagreb,
Faculty of Mining, Geology and Petroleum Engineering,
Croatia; and University of Rijeka, Faculty Civil Engineering,
Croatia, together with the 3rd Workshop of the
Croatian-Japanese Project Risk Identification and Land-Use
Planning for Disaster Mitigation of Landslides and Floods in
Croatia. More than 110 participants from 12 countries pre-
sented 77 scientific and professional papers about landslides
and floods hazard assessment as well as other topics related
to the landslide science and praxis (Arbanas et al. 2014). The
importance of the 1st ReSyLAB for development of land-
slide science and regional cooperation was recognized by all
ICL ABN members and it was adopted that organization of
biannual Symposiums will be the most important chain in
the maintaining ICL Adriatic-Balkan Network’ activities.
The 1st ReSyLAB was followed by next four Symposiums
held in Belgrade, Serbia, 2015; Ljubljana, Slovenia, 2017;
Sarajevo, Bosnia and Herzegovina, 2019; and the last one in
Rijeka, Croatia in March 2022.

2 Establishment of ICL ABN and Regional
Cooperation

Regional cooperation in Adriatic-Balkan Region was initi-
ated during the First Workshop of the bilateral
Japanese-Croatian Project ‘Risk Identification and Land-Use
Planning for Disaster Mitigation of Landslides and Floods in
Croatia’, which was held in Dubrovnik (Croatia) in
November 2010 (Mihali¢ and Arbanas 2012). This work-
shop was an opportunity for scientists in the fields of geo-
logical and geotechnical engineering and risk management
to share knowledge through presentations of work and
research of regional institutions, scientists and professionals.
The workshop addressed a range of topics in the fields of
investigation of the project members and 25 regional guest
experts from eight universities, two geological surveys and
four institutes from Bosnia and Herzegovina, Bulgaria,
Macedonia, Serbia and Slovenia (Mihali¢ et al. 2012).

The Ministry of Foreign Affairs of Japan (MOFA)
enhanced the regional cooperation on landslides by orga-
nizing a workshop for South-Eastern European countries on
disaster management in December 2010 in Tokyo. The main
result of this workshop was an initiative of the invited par-
ticipants from Albania, Bosnia and Herzegovina, Croatia,

Montenegro, Serbia and Slovenia to establish a regional
Adriatic-Balkan Network on Landslides to increase the
capacity in landslide disaster risk reduction through regional
collaborative work within the ICL. The International Pro-
gramme on Landslides of ICL (IPL ICL) discussed the
establishment of regional consortiums on landslides at the
secretarial meeting in Kyoto in January 2011, at the IPL-ICL
Session at the Global Platform for Disaster Risk Reduction
2011 in Geneva in May 2011 and at the secretarial meeting
in Rome in October 2011 during the 2nd World Landslide
Forum. The round table discussions in Geneva and Rome
enabled sharing of ideas with other participants and con-
sidered an integrated action plan for building the resilience
of nations and communities in landslide disaster risk
reduction.

General concept of the organization of regional
Adriatic-Balkan Network was discussed within the ICL
members (Croatian Landslide Group from Faculty of Civil
Engineering, University of Rijeka, Rijeka, Croatia and
Faculty of Mining, Geology and Petroleum Engineering,
University of Zagreb, Zagreb, Croatia; University of Bel-
grade, Faculty Mining and Geology, Belgrade, Serbia;
University of Ljubljana, Faculty Civil Engineering and
Geodesy, Ljubljana, Slovenia; Geological Survey of Slove-
nia, Ljubljana, Slovenia, Albanian Geological Survey, Tir-
ana, Albania and City of Zagreb, City Office of Emergency
Management, Zagreb, Croatia) during the Second Workshop
of the Bilateral Japanese-Croatian Project in Rijeka (Croatia)
in December 2011. Regional ICL meeting was also orga-
nized for non-members willing to contribute with advice: the
City of Zagreb (local government authority), scientific
institutions from Bosnia and Herzegovina and representa-
tives from Kosovo.

According to the preliminary proposal, the common
interests to establish this regional Adriatic-Balkan Network
on Landslides were: (i) alignment of professional and sci-
entific resources at the regional level by initiating and
implementing joint bilateral or multilateral regional projects;
(ii) sharing of information and knowledge (e.g., organization
of regional workshops and conferences, establishing a
newsletter of the regional research network; development of
a multilingual landslide glossary using languages of the
countries in the region); (iii) enhancing education and
training by exchanging scientists and professionals between
regional institutions, establishing courses and schools on
landslides for young researchers, and educating the public
and local administrations; and (iv) development of region-
ally harmonized strategies for landslide hazard/risk preven-
tion and mitigation (Mihali¢ Arbanas et al. 2012).

At the 10th Anniversary Meeting held in Kyoto, Japan, in
January 2012 ICL has encouraged the establishment of
thematic and regional networks in the framework of its
ten-year strategic Plan and one of eight proposed regional
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Fig. 1 Letter of Intent signed in
Belgrade on 28 September 2012

LETTER OF INTENT

14" Serbian Symposium on Engineering Geology and Geotechnics
Belgrade, Serbia; 27-28 September 2012

This “Letter of Intent” aims to ensure the basis for the establishment of a regional cooperation in the
Adriatic-Balkan Region and the constitution of the International Consortium on Landslides’ Adriatic -
Balkan Network (ICL Adriatic-Balkan Network).

The ICL Adriatic-Balkan Network, as a regional organization of the International Consortium on
Landslides (ICL), is based on the existing strategic ICL documents:

- 2006 Tokyo Action Plan: Strengthening Research and Learning on Landslides and Related Earth
System Disasters for Global Risk and
- ICL Strategic Plan 2012-2021: To Create a Safer Geo-environment.

The ICL Adriatic-Balkan Network will work to promote and facilitate landslide risk reduction through
the strengthening of regional cooperation in landslide risk reduction, development of regional
scientific research partnerships and changing of the interrelationships between landslides and society.

All competent institutions from the Adriatic -Balkan Region are invited to join and support this
initiative through participation in the future activities and projects of the ICL Adriatic-Balkan

Network.

Signatories:
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Prof. Snjezana Mihali¢ Arbanas
University of Zagreb, Faculty of Mining,
Geology and Petroleum Engineering,
Croatia

Assist. Prof. Biljana Abolmasov
University of Belgrade

Faculty of Mining and Geology

Serbia

Prof. Zeljko/Arbanas
University of Rijeka
Faculty of Ciyil Engineering
Croatia '

" UE—

\ { )

ke e o
Prof. Matjaz Mikos Assist. Prgf. Marko Komac Adil Neziraj\
University of Ljubljana, Faculty of Civil  Geological furvey of Slovenia Albanian Geological Survey
and Geodetic Engineering, Slovenia Slovenia Albania

4 _-

Dr. Ravle Kalini¢
City of Zagreb, OEM - City Office of
Emergency Management, Croatia

Date: 28 September 2012.

and thematic ICL networks was Adriatic-Balkan Network.
The Adriatic-Balkan Network was formally established
during the 14th Serbian Symposium on Engineering Geol-
ogy and Geotechnics in Belgrade in September 2012 when
seven organizations, current members of ICL, signed the
Letter of intent (Fig. 1) and Declaration of the regional
cooperation and International Consortium on Landslides’
Adriatic-Balkan Network constitution (Fig. 2). These seven
initial members of the Adriatic-Balkan Network were
University of Zagreb, Faculty of Mining, Geology and Pet-
roleum Engineering, Croatia; University of Rijeka, Faculty
Civil Engineering, Croatia; University of Belgrade, Faculty

Mining and Geology, Serbia; University of Ljubljana, Fac-
ulty Civil Engineering and Geodesy, Slovenia; Geological
Survey of Slovenia, Ljubljana, Slovenia, Albanian Geolog-
ical Survey, Tirana, Albania and City of Zagreb, City Office
of Emergency Management, Croatia.

ICL Adriatic—Balkan Network is constituted as a regional
International Consortium on Landslides organization based
on the existing strategic International Consortium on Land-
slides’ documents: 2006 Tokyo Action Plan: Strengthening
Research and Learning on Landslides and Related Earth
System Disasters for Global Risk Preparedness (Sassa
2006a, b) and ICL Strategic Plan 2012-2021: To Create a
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DECLARATION OF THE REGIONAL COOPERATION AND INTERNATIONAL CONSORTIUM ON
LANDSLIDES' ADRIATIC-BALKAN NETWORK CONSTITUTION

14™ Serbian Symposium on Engineering Geology and Geotechnics, Belgrade, Serbia; 27-28
September 2012

Based on the Proposal of the International Consortium on Landslides Adriatic Baf_kan
Network that was approved at the 10" Anniversary Meeting of the International Consortium
on Landslides held on 17-20 January 2012 in Kyoto, Japan; and the Letter of Intent signed
at the 14™ Serbian Symposium on Engineering Geology and Geotechnics, held on 27-28
September 2012 in Belgrade Serbla, the repfesentatwes of the following seven
International Consortiums on Landslides’ izations decided to establish a
regional cooperation in the field of landslide scnence and practice and to constitute the
International Consortium on landslides’ Adriatic-Balkan Network (ICL Adriatic-Balkan
Network):

- University of Zagreb, Faculty of Mining, Geology and Petroleum Engineering,
Croatia;

- University of Rijeka, Faculty of Civil Engineering, Croatia;

- University of Belgrade, Faculty of Mining and Geology, Serbia;

- University of Ljubljana, Faculty of Civil and Geodetic Engineering, Slovenia;

- Geological Survey of Slovenia, Ljubljana, Slovenia;

- Albanian Geological Survey, Tirana, Albania; and .

- City of Zagreb, OEM - City Office of Emergency Management, Zagreb, Croatia.

The International Consortium on Landslides’ Adriatic-Balkan Network is constituted as a
regional International Consortium on Landslides organization based upon the existing
strategic documents of the International Consortium on Landslides: ‘2006 Tokyo Action
Plan: Strengthening Research and Learning on Landslides and Related Earth System
DJscrsters for Global Risk’ and ‘ICL Strategic Plan 2012-2021: To Create a Safer Geo-
t'. The International Consortium on Landslides' Adriatic -Balkan Network is
estabhshed to promote and facilitate landslide risk reduction through the strengthening of
regional cooperation in landslide risk reduction, development of regional scientific
research partnerships and the changing of interrelationships between landslides and
society in the region.
The general objective of the International Consortium on Landslides' Adriatic-Balkan
Network is the advancement of landslide science and its practical application in the region
for the benefit of society and the environment. The specific objectives are: (i) to set up a
scientific and legislative background for regional cooperation; (if) regional unification of
information about landslides and landslide research at national levels; and (i) the
development of landslide science by capacity building at regional levels and practical
applications of outcomes to societies in the region. The implementation and realization of
the general and specific objectives should be defined in the ICL Adriatic-Balkan Network
Action Plan that will be prepared and adopted biannually.

The authority of the ICL Adriatic-Balkan Metwork is the Network Committee that consists of
the representatives of the Member's organization. The executive authority of the ICL
Adriatic-Balkan Network is the Network Board, that consists of one Coordinator and two
Co-coordinators chosen from the Network Committee. The Network Committee should hold
a Network Committee Meeting each year in order to prepare and adopt the ICL Adriatic-

Balkan Network Action Plans and/or to control the Action Plans implementation and
progress. All decision should be confirmed by all members of the Network Committee.

The initial ICL Adriatic-Balkan Network organizations are the following seven ICL member
organizations: University of Zagreb, Faculty of Mining, Geology and Petroleum Engineering,
Croatia; University of Rijeka, Faculty of Civil Engineering, Croatia; University of Belgrade,
Faculty of Mining and Geology, Serbia; University of Ljubljana, Faculty of Civil and
Geodetic Engineering, Slovenia; Geological Survey of Slovenia, Ljubljana, Slovenia;
Albanian Geological Survey, Tirana, Albania; and City of Zagreb, OEM - City Office of
Emergency Management, Zagreb, Croatia. ICL Adriatic -Balkan Metwork is open to adopt
new members, which can be: Inter-gover 1 izations, Mon-ge
organizations, Governmental organizations and public crganlzanons or other orgamzatmns
and entities, ICL members and non-members or those expressing an interest to be involved
in ICL Adriatic-Balkan Network’' activities. Acceptance of new members into the ICL
Adriatic -Balkan Metwork must be confirmed by all the members of the Metwork
Committee. Any member can make the decision to withdraw their membership from the
ICL Adriatic-Balkan Network.

The ICL Adriatic -Balkan Metwork will stop its activities if the Network Committee
concludes that there is no interest for further joint activities; or if the number of active
members of the ICL Adriatic -Balkan Network falls to less than three.

Signatories: .
C lrdsf 3 f
A Ulde " Avbaucs A Pt Pboticean
Prof. SnjeZana Mihali¢ Prof. Zeljko Arbanas Assist. Prof, Biljana
Arbanas University of Rijeka Abolmasov
University of Zagreb, Faculty of Faculty of Cf .F g ing Uni y of Belgrade
Mining, Geology and Petroleum Croatia Faculty of Mining and Geology
Engineering, Croatia Serbia
- 1]/
Lla;l\w i1 | s e
| \ | e o i
Prof. MatjaZ Mikos Assist. Profl Marko Komac Dr. Adil Nedjiraj
University of Ljubljana, Faculty of  Geological of Slovenia Albanian Geological Survey
Civil and Gi{xk*lh: Engineering, Slovenia Albania
Slovenia
(-]..__ﬁ'
Df. Pavle Kalini¢
City of Zagreb, OEM - City Office of
EJ'\cmeﬁcy Management, Croatia

Date: 28 September 2012,

Fig. 2 Declaration of the regional cooperation and International Consortium on Landslides’ Adriatic-Balkan Network constitution signed in

Belgrade on 28 September 2012

Safer Geo-environment (Sassa 2012). ICL Adriatic—Balkan
Network is established to promote and facilitate landslide
risk reduction through strengthening of regional cooperation
in landslide risk reduction, developing of regional scientific
research partnership and changing of interrelationships
between landslides and society in the region.

The general objective of the ICL Adriatic-Balkan Net-
work is advancing landslide science and its practical appli-
cation in the region for the benefit of society and the
environment. Specific objectives are: (i) to set up scientific
and legislative background for regional cooperation; (ii) re-
gional unification of information about landslides and
landslide research at national levels; and (iii) development of
landslide science by capacity building at regional level and
practical applications of outcomes to societies in the region.

The objectives and planned activities were defined based
on analyses about basic information about landslides in the
Region and evaluation and mitigation of landslide hazard in
the Region (Mihali¢ Arbanas et al. 2013).

The authority of the ICL Adriatic-Balkan Network is
Network Committee consisted of representatives of

Member’s organization. Executive authority of the ICL
Adriatic-Balkan Network is Network Committee consisted
of one Coordinator and two Co-coordinators chosen from
the Network Committee. All decision should be confirmed
by all the members of the Network Committee.

In the Declaration was highlighted that ICL ABN is open
to adopt new members those can be: inter-governmental
organizations, non-governmental organizations, govern-
mental organizations and public organizations or other
organizations and entities, ICL members and non-members,
those express the interest to join ICL Adriatic—Balkan Net-
work’ activities. Over the time three additional institutions
have joined to ICL Adriatic Balkan Network: The
Geotechnical Society of Bosnia and Herzegovina, Sarajevo,
Bosnia and Herzegovina (2014); University of Ljubljana,
Faculty of Natural Sciences and Engineering, Ljubljana,
Slovenia (2016); and Macedonian Association for
Geotechnics, Skopje, North Macedonia (2021). Unfortu-
nately, Albanian Geological Survey stopped to participating
in the ICL Adriatic-Balkan Network in 2020, while in
reorganization of the City of Zagreb, City Office of
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Emergency Management was attached to other city offices
(2021) and is not included in Network activities. Currently,
ICL Adriatic-Balkan Network is consisted of five full ICL
members and two ICL associates.

3 Regional Symposiums on Landslides
in Adriatic-Balkan Region

The most important ICL ABN outcome, organization of
biannual landslide Symposiums, started with organization of
the 1st Regional Symposiums on Landslides in
Adriatic-Balkan Region, held in Zagreb, Croatia, in March
2013, organized by Croatian Landslide Group. The Ist
ReSyLAB was organized together with the 3rd Workshop of
the Croatian-Japanese Project “Risk Identification and
Land-Use Planning for Disaster Mitigation of Landslides
and Floods in Croatia”, and the title of Symposium was
“Landslide and Flood Hazard Assessment”. The Symposium
attended 111 participants from 12 countries (Albania, Bosnia
and Herzegovina, Bulgaria, Croatia, Japan, Kosovo, Mace-
donia, Romania, Russia, Serbia, Slovenia, Vietnam) and
presented 77 scientific and professional papers about land-
slides and floods hazard assessment as well as other topics
related to the landslide science and praxis (Arbanas et al.
2014). All reviewed papers were published in Symposium
Proceedings (Fig. 3) (Mihali¢ Arbanas and Arbanas 2014).
The Symposium technical sessions were accompanied by
series of side events: round tables, photo exhibition, field trip
and book promotion. Two round tables were organized
entitled: “Application of Croatian-Japanese Project Results
in the Systems of Land-Use Planning, Construction and
Civil Protection in Croatia” and “Discussion and Endorse-
ment in the Course of the ICL Adriatic-Balkan Network
Activities”. The photo exhibition “Living with Landslides”

Efitors: Snjednsn Nihadt Arbartat and Defflo Aetanat

presented 35 photos of landslides and was exhibited
ZgForum Gallery and Multimedia Center located in the
downtown of the Zagreb city and it was published in the
photo exhibition brochure. The field trip was organized to
the Kostanjek Landslide Observatory for Landslide Moni-
toring, observatory of the biggest landslide in Republic of
Croatia, equipped within the Croatian-Japanese Project
“Risk Identification and Land-Use Planning for Disaster
Mitigation of Landslides and Floods in Croatia”.

The importance of the 1st ReSyLAB for development of
landslide science and regional cooperation was recognized
by all ICL ABN members at the round table in Zagreb
“Discussion and Endorsement in the Course of the ICL
Adriatic-Balkan Network Activities” and it was adopted that
organization of biannual Symposiums will be the most
important chain in the maintaining ICL Adriatic-Balkan
Network’ activities. The 1st ReSyLAB was followed by next
four Symposiums held in Belgrade, Serbia, 2015; Ljubljana,
Slovenia, 2017; Sarajevo, Bosnia and Herzegovina, 2019;
and the last one in Rijeka, Croatia in March 2022.

The 2nd Regional Symposiums on Landslides in
Adriatic-Balkan Region, was held in Belgrade, Serbia, in
May 2015, organized by University of Belgrade, Faculty
Mining and Geology, Serbia. The Symposium attended more
than 80 participants from 13 countries (Albania, Bosnia and
Herzegovina, Croatia, Germany, Greece, Italy, Japan,
Macedonia, Montenegro, Romania, Russia, Serbia, Slove-
nia, Switzerland) and presented 49 scientific and profes-
sional papers in Symposium sessions related recent case
histories, theoretical advances, laboratory and field-testing
and design methods beneficial to practitioners, researchers
and other professionals. All reviewed papers were published
in Symposium Proceedings (Fig. 3) (Abolmasov et al.
2017). The Symposium also included five invited lectures
presented by Leonardo Cascini (Italy), Michael Krautblatter

Lifter: Mateds hesse: Aufl', Mutjal Milsd, Timete] Vrrboviek

Advances in Landslide Research

Fig. 3 Cover pages of the Proceedings of the Regional Symposiums on Landslides in Adriatic-Balkan Region: Zagreb (2013), Belgrade (2015),

Ljubljana (2017) and Sarajevo (2019)
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(Germany), Kyoji Sassa (Japan), Marinos Skempas (Greece)
and Janusz Wasowski (Italy). The Symposium technical
sessions were accompanied by field trip to the Umka
Landslide near Belgrade.

The 3rd Regional Symposiums on Landslides in
Adriatic-Balkan Region entitled “Advances in Landslide
Research” was held in Ljubljana, Slovenia, in October 2017,
organized by Geological Survey of Slovenia and University
of Ljubljana, Faculty of Civil and Geodetic Engineering and
Faculty of Natural Sciences and Engineering (Jemec Aufli¢
et al. 2017a, b). The Symposium attended 70 participants
from 9 countries (Austria, Bosnia and Herzegovina, Croatia,
Czech Republic, Italy, Macedonia, Serbia, Slovenia, Spain)
and presented 30 scientific and professional papers about
landslides disaster risk factors and scenarios, including
emerging disaster risks, in the medium and long term;
enhance research for local, regional, national applications;
support actions by local communities and authorities; and
support decision-making with interaction between policy
makers and the scientific community. (Jemec Aufli¢ et al.
2018). All reviewed papers (25) were published in Sympo-
sium Proceedings (Fig. 3) (Jemec Aufli¢ et al. 2017a, b).
The Symposium also included three invited lectures pre-
sented by Veronica Tofani (Italy), Lisa Borgatti (Italy) and
Milo$ Bavec (Slovenia). The Symposium technical sessions
were accompanied with round table, photo exhibition and
field trips. The round table entitled: “Enhancing cooperation
between the landslide science community and end users”
moderated by Professor Matjaz Miko§, Head of the
UNESCO Chair on Water-related Disaster Risk Reduction,
Faculty of Civil and Geodetic Engineering, University of
Ljubljana, Slovenia, covers the topics related to: (1) Disaster
risk factors and scenarios, including emerging disaster risks,
in the medium and long term; (2) Enhance research for local,
regional, national applications; (3) Support actions by local
communities and authorities; and (4) Support decision-
making with interaction between policy makers and the
scientific community. The photo exhibition was organized as
a selection of 24 photos from the WLF4 Landslide Photo
Contest “Landslides and Mankind” and was exhibited at the
Faculty of Civil and Geodetic Engineering of the University
of Ljubljana. The field trips were organized to landslides in
the Vipava Valley and Potoska planina landslide.

The 4th Regional Symposiums on Landslides in
Adriatic-Balkan Region was held in Sarajevo, Bosnia and
Herzegovina, in October 2019, organized by Geotechnical
Society of Bosnia and Herzegovina, Federal Institute for
Geology, Bosnia and Herzegovina and Republic Survey for
Geological Researches of the Republic of Srpska (Uljarevi¢
et al. 2019a). The Symposium attended about 100 partici-
pants from 14 countries (Albania, Austria, Bosnia and
Herzegovina, Bulgaria, Croatia, Czech Republic, Italy,
Japan, Serbia, Slovenia, Spain, Switzerland, Turkey,

Ukraine) and presented 41 scientific and professional papers
about landslides mapping, investigation, monitoring and
mitigation as well as impact to the environment and living.
All reviewed papers (41) were published in Symposium
Proceedings (Fig. 3) (Uljarevi¢ et al. 2019b). The Sympo-
sium included five invited lectures presented by Norikauzu
Shimizu (Japan), Charles Wang Wang (Hong Kong),
Alessandro Corsini (Italy), Zeljko Arbanas (Croatia) and
Marina Vivoda Prodan (Croatia). The Symposium technical
sessions were accompanied with round table discussion and
field trips. The round table entitled: “Enhancing cooperation
between the landslide scientist and stakeholders from public
bodies dealing with policies or decision making” moderated
by Professor Snjezana Mihali¢ Arbanas, Faculty of Mining,
Geology and Petroleum Engineering, University of Zagreb,
Croatia, dealing with the existing experiences in cooperation
of landslide scientists and stakeholders at local, regional and
state levels in landslide risk reduction. The field trip was
organized to landslide in the Memorial complex TjentiSte
inside the Sutjeska National Park, as well as landslides
Bogati¢i and Cemerno located nearby to the route to the
Sutjeska National Park.

4 5th Regional Symposium on Landslides
in Adriatic-Balkan Region, Rijeka

The last S5th Regional Symposium in Adriatic-Balkan
Region, was held in Rijeka, Croatia, in March 2022
(Fig. 4). Previously provided for October 2021, because of
Covid-19 pandemic conditions, the Symposium was post-
poned to March 2022, but existing conditions forced the
organizer to prepare Symposium as hybrid conference
enabling participants to participate on site or online via
Zoom platform. Current pandemic conditions surely affected
the reduced interest to Symposium contribution, but, as one
of the first landslide conferences that enable online presen-
tation after relaxation of pandemic restrictions, significant
number of landslide scientist from the region gathered the
Symposium in Rijeka.

The 5th Regional Symposiums on Landslides in
Adriatic-Balkan Region, held in Rijeka, Croatia, in March
2022, entitled “Landslide Modelling & Applications” was
organized by Croatian Landslide Group at the Faculty of
Civil Engineering University of Rijeka. The chairs of the
Symposium were Zeljko Arbanas, University of Rijeka,
Faculty of Civil Engineering and SnjeZana Mihali¢ Arbanas,
University of Zagreb, Faculty of Mining, Geology and Pet-
roleum Engineering. The Symposium attended about 85
participants on site and online from 13 countries (Albania,
Austria, Bosnia and Herzegovina, Croatia, Greece, Italy,
Mexico, Montenegro, North Macedonia, Russia, Serbia,
Slovenia, Switzerland, USA) and presented 46 scientific and
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Fig. 4 Poster of the S5th
ReSyLAB held in Rijeka Croatia
in March 2022

SReSyLAB
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professional papers in oral (30) and poster (16) presenta-
tions. In total 41 reviewed papers were published in Sym-
posium Proceedings (Peranic¢ et al. 2022). The main Sessions
of the Symposium where Landslide Monitoring (6 papers),
Landslide Mapping (2 papers), Landslide Susceptibility
(6 papers), Laboratory Testing, Physical and Numerical
Modelling of Landslides (9 papers), Landslide Case Studies
(3 papers) and Landslide Investigation (4 papers) (Perani¢
et al. 2022). The most of contributions came from Croatia
(12 papers), Italy (11 papers) and Slovenia (9 papers).

5TH REGIONAL SYMPOSIUM ON LANDSLIDES
IN THE ADRIATIC-BALKAN REGION

Landslide
Modelling &

Applications

23—26 MAR 2022
UNIVERSITY OF RIJEKA
FACULTY OF CIVIL ENGINEERING
RIJEKA, CROATIA

www.5resylab.uniri.hr

Five invited lectures were presented within Symposium
sessions: Nicola Casagli (Italy): The International Consor-
tium on Landslides for disaster risk reduction and sustain-
able development; Michel Jaboyedoff (Switzerland): Failure
hazard of rockfall sources: some aspects of the hazard
quantification; Binod Tiwari (USA): Physical Modeling of
Landslides and Slopes—Advancements and Challenges;
Snjezana Mihali¢ Arbanas (Croatia): Landslide evidence and
spatial prediction: Application of data and information from
landslide maps; Nejc Bezak (Slovenia): Rainfall-induced
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Fig. 5 Cover pages of the 5th Regional Symposiums on Landslides in
Adriatic-Balkan Region publications; from left to right: Book of
Abstracts; Proceedings; Workshop on Landslide Physical and

landslides and debris flows under the influence of climate
change: review of recent Slovenian studies.

The Symposium technical sessions were accompanied by
series of side events: workshop on landslide physical and
numerical modelling, photo exhibition, round table discus-
sion and post symposium field trip to the Grohovo Landslide
and Brus Landslide. All Symposium activates were followed
by adequate publications, Fig. 5. All publications are avail-
able at the Symposium web page: https://Sresylab.uniri.hr/.

4,1 Workshop on Landslide Physical

and Numerical Modelling

The aim of the Workshop on Landslide Physical and
Numerical Modelling was to provide new insights in the
behavior of landslides obtained through the research of small
scale landslide models at 1g conditions. The more wide-
spread view into available measuring methodologies and
techniques leads to further development in the field of
physical modelling, especially in the domain of 1g physical
models. By sharing the scientific ideas and creative
approaches, idea was to provide useful information and
insights to the landslide community and facilitate the
development of new technologies and methods. This
Workshop is organized in the frame of the Project
IP-2018-01-1503 “Physical modelling of landslide remedi-
ation constructions behavior under static and seismic actions
(ModLandRemSS)” and supported by Croatian Science
Foundation.

Within the Workshop four presentations were presented:
Josip Perani¢ (Croatia): Small-scale physical landslide
models under 1g infiltration conditions and the role of

Field Trip Guide of
the 5th ReSyLAB

Workshop on Landslide
Physical and Numerical
Modelling
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Numerical Modelling and Field Trip. All publications are available at
the Symposium web page: https://5resylab.uniri.hr/
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hydrological monitoring; Nina Ceh (Croatia): Digital image
correlation and the use of high-speed cameras for 3D dis-
placement monitoring in 1g small-scale physical models of
landslides; Giovanna Capparelli (Italy): Physical modelling
investigation and integrated analysis of landslides for
defining risk scenarios; and Sabatino Cuomo (Italy):
Numerical simulations of landslide physical model experi-
mental results. The Workshop was held as a hybrid event
with contribution of about 30 participants on site and online.

As a part of the Workshop, a laboratory test at small scale
slope physical model was conducted presenting to the
Workshop auditorium behavior of the sandy-clayey slope
supported by gabion gravity wall exposed to impact of
prolonged artificial rainfall, Fig. 6.

4.2 Photo Exhibition “Take a Look
at the Landslide”

The photo exhibition “Take a look at the Landslide” pre-
sented 28 photos of landslides and was exhibited at The
Faculty of Civil Engineering University of Rijeka and it was
published in the photo exhibition brochure (Fig. 7). The
exhibition presents 28 photos taken by 14 photographers
from Croatia and Slovenia.

Every photo is accompanied by a short landslide story.
Photo exhibition jury selected the best three photos as fol-
lows: 1st prize—Martin Krka¢ for the photo “Green Land-
slide” taken in Croatia (Fig. 8); 2nd prize—Martina Vivoda
Prodan for the photo “Istrian Desert: Mucan Badland” taken
in Istria, Croatia, 3rd prize—Martina Vivoda Prodan for
photo “Supporting the landslide” taken in Italy, presenting
the part of Corvara Landslide in Badia region, Italy.
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Fig. 6 Photo of small-scale model of a slope supported by gabion gravity wall exposed to impact of prolonged artificial rainfall

4.3 Round Table “State of the Art of Landslide
Susceptibility Modelling: Application
in Adriatic-Balkan Region”

Following the World Landslide Forum 5 (WLF5), Paola
Reichenbach and Snjezana Mihali¢ Arbanas, coordinators
of the WLF5 Theme 2 “From Mapping to Hazard and Risk
Zonation” have organized Round Table with the objective
to discuss, between participants of the 5th Regional Sym-
posium on Landslides, good practice on landslide suscep-
tibility modelling and zonation. The topic was applications
of landslide susceptibility modelling in countries in the
Adriatic-Balkan Region (Croatia, Serbia, Slovenia, North
Macedonia, Bosnia and Herzegovina). The Round
Table was organized as a hybrid event, starting with three
introductory speeches that preceded the discussion of all
participants.

Introductory speeches were given by: Mauro Rossi,
CNR-IRPI, Italy, “A review of statistical landslide suscep-
tibility modelling”; Sanja Bernat Gazibara, UNIZG-RGNF,
Croatia, “Geo-environmental information for landslide sus-
ceptibility modelling—Availability of data in Croatia”; Igor

Peshevski, SS. Cyril and Methodius University in Skopje,
North Macedonia, “Preliminary regional landslide suscepti-
bility assessment using limited data”.

The Round Table participants were three world-leading
landslide scientists from Italy (Paola Reichenbach and
Mauro Rossi) and Switzerland (Professor Michel Jaboyed-
off) and 14 landslide scientists from Adriatic-Balkan Coun-
tries (Bosnia and Herzegovina, Croatia, Serbia, Slovenia, N.
Macedonia, Montenegro). The following institutions were
represented at the Round Table: CNR/IRPI, Italy; Institute of
Earth Sciences, University of Lausanne, Lausanne,
Switzerland; Faculty of Mining, Geology and Petroleum
Engineering, University of Zagreb, Croatia; Faculty of
Mining and Geology, University of Belgrade, Belgrade;
Geological Information Centre, Geological Survey of
Slovenia, Ljubljana, Slovenia; Faculty of Natural Sciences
and Engineering, University of Ljubljana, Ljubljana,
Slovenia; Faculty of Civil Engineering, University SS Cyril
and Methodius, Skopje, North Macedonia; Faculty of Min-
ing, Geology and Civil Engineering, University of Tuzla,
Tuzla. BIH. The discussion of the Round Table followed the
following discussion themes:
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Fig. 7 Cover page of the Photo
Exhibition brochure “Take a look
at the Landslide”
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e Recommendations on landslide susceptibility zonation
(landslide types, sources of landslide information, sources
of geo-environmental information, mapping units and
model types, model performance evaluation, use of
landslide susceptibility);

e Data and modelling scale and possible applications;

e Future challenges in the Adriatic-Balkan Region;

e Possible contributions to World Landslide Forum 6,
Florence, Italy.

/
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5 Conclusions

In this paper the establishment and activities of the
Adriatic-Balkan Network (ABN) are presented. The ICL
Adriatic-Balkan Network was established as one of eight
thematic and regional networks of ICKL at the 10th
Anniversary Meeting held in Kyoto, Japan, in January 2012.
The Adriatic-Balkan Network was formally established
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during the 14th Serbian Symposium on Engineering Geol-
ogy and Geotechnics in Belgrade in September 2012 when
seven organizations, current members of ICL, signed the
Letter of intent and Declaration of the regional cooperation
and International Consortium on Landslides’ Adriatic-
Balkan Network constitution. The general objective of the
ICL Adriatic-Balkan Network is advancing landslide sci-
ence and its practical application in the region for the benefit
of society and the environment. Specific objectives are:
(i) set up scientific and legislative background for regional
cooperation; (ii) regional unification of information about
landslides and landslide research at national levels; and
(iii) development of landslide science by capacity building at
regional level and practical applications of outcomes to
societies in the region.

In realization of planned activities the main advances
were reached in the field of information and knowledge
sharing through the regional Symposium on Landslides, but
in other set activities modest results were achieved, mostly
through small bilateral scientific projects (Croatia-Slovenia,

The 1st prize Photo Exhibition—Martin Krkac¢ for the photo “Green Landslide” taken in Croatia

Slovenia-Serbia, Croatia-Serbia) and scientist exchange, but
joint contribution in large European projects was absent.
Cooperation was additionally reduced in the last three years,
caused by Covid-19 pandemic conditions, and just the 5th
ReSyLAB organization pointed out on to reviving existing
relationships within the Adriatic-Balkan Network.

The 5th ReSyLAB pointed out on importance of regional
cooperation in landslide risk reduction through sharing and
exchange of knowledge and experience in the region with
similar geohazards and risks as well as sharing information
related to causes and consequences of landslide disasters
caused by climate changes as those significantly impact on
the rise of landslide occurrences in the region and over the
world.
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