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Abstract: As disasters cripple the world's prospects
for sustainable development, protecting the most
vulnerable groups exposed to hazards is one of the
main challenges facing humanity. Owing to the
systemic nature of risk and the interactions and
interdependencies between upland and lowland
systems, healthy and productive mountain
households and livelihoods are essential to global
sustainability. This paper argues that, building on
existing international frameworks, and integrated
knowledge and praxis, the development of a global
policy agenda should be established to build

sustainable peace, sustainable security, and
development.
Keywords: Disaster risk reduction; Integrated

disaster risk management; Global sustainability;
International frameworks; Science-based
policymaking

1 Introduction

Recent estimates indicate that if current trends
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continue, the annual global number of disasters could
rise from around 400 in 2015 to 560 per year by 2030,
this means 1.5 disasters per day (UNDRR 2022). That
being the case, the essential task of managing disaster
risk from an integrated perspective and engaging in
science-based policymaking cannot be further delayed.

Disaster risk and disasters are socially
constructed systemic processes that unfold over time.
Disaster risk stems from the combination of pre-
existing conditions of vulnerability and exposure and
hazards of various origins, and when they
materialised, they become disasters (Oliver-Smith et
al. 2016; 2017).

The root causes of disaster risk, and thus of
disasters, are political and economic factors often
linked to skewed development models, meanwhile the
drivers of risk express vulnerability and exposure
(Blaikie et al. 1994; Lavell and Maskrey 2014).
Furthermore, vulnerability and exposure, along with
some hazards (i.e. socio-natural (Lavell 1996) or
anthropogenic hazards) result from human choices,
perceptions and practices linked to development
models and/or disaster response and disaster risk
management practices, and the occurrence of hazards
can trigger disasters (Lavell and Maskrey 2014;



Oliver-Smith et al. 2016; 2017).

In summary, disaster risk can be described as the
probability or latent condition that reveals the
potential impact of one or more hazards of different
nature on a society or a system characterised by
various levels of vulnerability, occupying a territory
exposed to the effects of such hazards; when adverse
effects occur, the situation has turned into a disaster
(Alcantara-Ayala et al. 2023).

The root or underlying causes of disasters and the
drivers of vulnerability and exposure must be
addressed to reduce disaster risk and, in parallel, the
“construction” of new risks must be avoided to
enhance sustainable development (UNDRR 2022;
Alcantara-Ayala et al. 2021). Of paramount
importance is this endeavour in upland systems since
healthy and productive mountain households and
livelihoods are essential to global sustainability.

The socio-territorial drivers of disaster risk in
mountainous areas are also complex. These are
characterised by particular socio-economic and socio-
environmental factors and components derived from
governance and institutional arrangements (Fig. 1).

While the root causes are linked to the
development modes as in any other region,
vulnerability and exposure reflect the interactions
between highland and lowland systems (Wymann von
Dach et al. 2017). This encompasses ecological
legacies and is influenced by socio-economic contexts
and  socio-territorial  trade-offs leading to
environmental changes in accordance with prevailing
disaster risk governance structures (Alcantara-Ayala
and Geertsema 2022) (Fig. 2).

The unique context of disaster risk issues in
mountain areas is also shaped by hazard dynamics. A
series of aspects of hazard occurrence are linked to
each other, creating a complex anatomy in which, in
most cases, each hazard process is influenced by, and
influences, all the others. Mountain systems are more
sensitive to the effects of climate change in terms of
intense and extreme precipitation leading to the
occurrence of flash-floods, landslides, glacial lake
outburst floods (GLOFs), etc., and favouring
cascading impacts (Adler et al. 2022). This nature,
together with pre-existing conditions of vulnerability
and exposure typically influence a higher level of
disaster risk in mountains than in lowlands (Fig. 3).

Protecting the most vulnerable groups exposed to
hazards is one of the main challenges facing humanity,
as disasters cripple the world's prospects for
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sustainable development. Therefore, to achieve
sustainability, disaster risk must be managed with an
integrated transdisciplinary approach (Beer et al.
2019) and, to do so, renewed chains of alliances must
be built between the scientific and technological
community within the sphere of policy formulation
(Aitsi-Selmi et al. 2016; Satake et al. 2018).
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Fig. 1 Main socio-territorial disaster risk drivers in
(Source:

mountain  areas
Geertsema 2022).
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Fig. 2 Processes associated with drivers of disaster risk
in mountain areas (Source: Alcantara-Ayala and
Geertsema 2022).

In addition to the introduction, this paper is
subdivided into three sections. The first one
highlights the importance of building on existing
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Fig. 3 Disaster triggered by the debris flow occurred on August 8, 2010 in Zhouqu Town, Gansu Province, China.
Zhouqu Town before (A) and after (B) the event. The giant debris flow caused enormous impact and property losses

(C) (Photos by courtesy of Kaiheng Hu).

international ~ frameworks,  co-production  of
knowledge, and praxis, for the development and
implementation of a global policy agenda. The second
part contextualises the challenge of implementing
research knowledge. The purpose of the final section
is to briefly reflect on the need to identify potential
ways to attract the attention of policymakers to ensure
that policies and practices can be driven by scientific
evidence in a sustained manner.

2 Tackling Sustainability: A Comprehensive,
Transversal, Multicultural and Global
Policy Agenda

Global sustainability is tied to healthy and
productive mountain households and livelihoods. In
ensuring the long-term strengthening of the
foundations of sustainability, integrated disaster risk
management in mountain areas should be aligned
with provisions to protect the most vulnerable groups.
It is along these lines and in direct response to the
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needs of this particular sector that policies should not
be fragmented.

Due to the systemic nature of risk and the
interactions and interdependencies between upland
and lowland systems, unsustainable mountains
influence sustainability elsewhere. Sustainable
livelihoods in the highlands not only improve the
quality of life in the mountains but help to grant
direct and indirect access to basic needs in the
lowlands by providing fresh water, food, biodiversity,
geodiversity, forest products and energy.

While the definition of Post-2015 international
agendas including the Sustainable Development Goals
(UN 2015), Sendai Framework for Disaster Risk
Reduction (UNISDR  2015), Financing for
Development (AAAA 2015), Climate Change
(UNFCCC 2015), the Agenda for Humanity (UN 2016),
the New Urban Agenda (UN 2017), and the Post-2020
Global Biodiversity Framework (Convention on
Biological Diversity 2022), has been done under
specific subject matters, actions should be global and
nonsegregated. The planet is an inextricable structure



that cannot be treated as a jigsaw puzzle since it is not
divided into pieces; it functions as a system and
understanding not only its physical nature, but also
its social complexity requires holistic and
transdisciplinary perspectives that must include all-
inclusive schemes and resolutions (Fig. 4).

Fig. 4 The establishment of multiple Post-2015
international agendas favour the disarticulation of
commitments, responsibilities, the transdisciplinary co-
production of knowledge, the mainstreaming of policies
and practices, as well as the accountability of actions.

The unprecedented socio-environmental changes
of our time call for a transformative engagement.
Hence the need for a comprehensive, transversal,
multicultural and global agenda that includes
interlinkages, connectivity and interdependencies
between policy issues leading to sustainable
peacebuilding, sustainable security, and development.
This roadmap must be designed in a spirit of
commitment, responsibility, and accountability for
one's own actions. It should not be an end, but rather
a means to shift the balance of unsustainability in a
complex world where the potential impact of disaster
risk and disasters is also induced by emergent and
complex hazards. This profound transformation of
society and economic systems implies a new creation
of values and ethos of social equity and the
implementation of fundamental principles and
development approaches different from those of the
dominant model (Alcantara-Ayala et al. 2021).

Driven by the global disaster triggered by the
COVID-19 pandemics (Alcantara-Ayala et al. 2021),
the world has become more sensitive to changes of
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contexts. The systemic nature of the social
construction of disaster risk (Maskrey et al. 2021)
turns out to be a central issue not only for integrated
disaster risk management, but particularly for
national and transboundary disaster risk governance.
This is of great relevance to mountains due to the
complex lowland-upland interactions regarding the
dynamics of vulnerability, exposure and hazards and
the way disaster risk is exacerbated (Alcantara-Ayala
and Geertsema 2022).

On that account, the issue of disaster risk
reduction in mountain areas has received
considerable critical attention in the last years (i.e.
Wymann von Dach et al. 2017; Szarzynski et al. 2022;
Adler et al. 2022), including effective disaster risk
reduction to address community and ecosystem
health through integrated community and ecosystem-
based perspectives (Klein et al. 2019).

In the recent Global Assessment Report on
Disaster Risk Reduction (UNDRR 2022), reference is
made to a series of topics which bring to the table
visions and interests of the mountain communities.
The report offers both an overview of the existing
challenges and insights of how disaster risk has been
reduced in mountain areas around the globe. Against
this background, attention is given to the amplifying
inaccessibility due to hazards, such as landslides, that
isolate rural villages recurrently affecting livelihoods.
Likewise, very often, mountain regions are also
severely affected by blackouts derived from
hurricanes. Nonetheless, despite such challenges,
there are increasing signs of hopes and opportunities.
Learning and innovation programmes to reduce
disaster risk associated with floods and landslides
have led to successful cases of integrated disaster
management. Such type of efforts has benefited
greatly from learning from indigenous knowledge and
understanding the meaning of mountains for different
cultures. Finally, and very importantly, it has been
well recognized that transboundary governance of
disaster risk implies the co-design of development
pathways and policy strategies.

Along with demographic shifts, poverty,
inequality, exclusion, and environmental degradation,
climate change is one of the main drivers of disaster
risk in mountain systems. In this vein, a more
substantial approach to the longer-term significance
of disaster risk reduction and climate change
adaptation can be found in the new-fangled WGII
Sixth Assessment Report Cross-Chapter Paper on
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Mountains (Adler et al. 2022). According to this
report, the increasing climate change impacts on
mountain regions and their attribution to human
influence in recent decades have been identified as
major contributing factors to adverse consequences,
affecting people, livelihoods, and ecosystems in many
mountain areas.

These negative effects of climate change include
diverse aspects, in particular disaster occurrence,
changes in the water cycle, production and use of
energy, tourism and recreation activities, agriculture,
and pastoralism. What is more, it has also been
documented that adaptation responses to climate-
driven impacts in mountain areas vary significantly in
accordance with goals, priorities, scope, depth and
speed of implementation, governance processes,
decision making modes, and the scale of available
financial and other resources for implementation
(Adler et al. 2022).

Climate change is just one of many issues that
pose intricate challenges in the highlands. Disaster
risk reduction is a daunting endeavour in the context
of the systemic nature of disaster risk.

By drawing on the concept of systemic risk,
Maskrey and colleagues (2021) have been able to
show that disaster risk possesses “high levels of
interdependency, nonlinearity, feedback loops and
uncertainty” that can be expressed and materialised
as “sequential, synchronous or simultaneous crisis
and failings”. These can take place as “single and
separate occurrences or in more complex, compound,
multiple, concatenated or cascading and sequential
forms”. Likewise, they can be driven by physical,
biological, technological, environmental,
political and economic/financial constituents.

In this sense, the complex processes involved in
the social construction of risk and the concern for
disaster risk reduction are intimately related to the
functioning of livelihoods, which are highly influenced
by the dynamics of the sphere of systemic risk.

While a variety of definitions of the term
livelihoods have been suggested, this paper will use
the definition suggested by Chambers and Conway
(1992), who considered that "a livelihood comprises
the capabilities, assets and activities required for a
means of living. A livelihood is sustainable when it
can cope with and recover from stresses and shocks
and maintain or enhance its capabilities and assets
both now and in the future, while not undermining
the natural resource base".

socio-
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According to the Sustainable Livelihoods
Framework (SLF), there are a number of important
issues that help to conceive livelihoods in a holistic
perspective, recognising their diverse complexities,
along with the constraints and windows of
opportunity that they own. While the vulnerability
context encompasses the space where people inhabit,
livelihood capital or assets can be human, social,
natural, physical, and financial in nature, and
transforming structures and processes portray the
institutions, organisations, policies, and laws that
configure livelihoods. The framework also considers
livelihood strategies shaped by the combination of
activities and choices that people carry out to achieve
specific livelihood goals, such as additional income,
improved well-being, reduced vulnerability, better
food security and a more balanced use of natural
resources (Chambers and Conway 1992; DFID 2000;
Devereux 2001).

The multidimensions of disaster risk in mountain
systems are difficult to depict. However, based on some
aspects of the SLF (DFID 2000), the Pressure And
Release (PAR) Model (Blaikie et al. 1994), the social
construction of disaster risk perspective (Lavell and
Maskrey 2014; Oliver-Smith et al. 2016; 2017), and the
systemic nature of risk (Maskrey et al. 2021), an
attempt to illustrate the complexity and diversity of
livelihoods in mountain linked to the global
interlinkages and interdependencies with the lowlands
in a context of disaster risk is presented (Fig. 5).

Not only are human lives lost, but livelihoods in
mountains are severely affected or destroyed due to
disasters. Constructing healthy and productive
households and livelihoods in mountains involves a
series of sustained processes. In effect, these
processes must be created as virtuous cycles that aim
at the establishment and implementation of policies
and legal frameworks to ensure disaster risk
reduction through integrated management. High-
quality education (Hoffmann, and Blecha 2020),
capacity building (Hagelsteen and Becker 2013) and
appreciation of cultural heritage, indigenous and
traditional knowledge (Mercer et al. 2010) are
essential to build and maintain such cycles.
Consequently, integrated knowledge of disaster risk
should be oriented towards the co-production of
knowledge, promoting community participation and
adequate risk communication (Lejano et al. 2021).

These processes do not materialise out of thin air.
Effective organisational, institutional, administrative,



and social structures are required to enable societies
to enforce good governance (Tsukahara 2018) and
best practices in integrated territorial management of
mountain systems. This is based on the recognition of
the economic, social, and territorial cohesion that
must be interwoven with grassroots community
organisations, community committees for disaster
risk reduction, intersectoral alliances, inter-agency
bodies, disaster risk stakeholders’ platforms, civil
society etc.

The root causes of disaster risk and disasters,
mainly shaped by skewed patterns of development
(Lavell and Maskrey 2014), do not have a single
spatio-temporal scale. Despite the myriad of disaster
risk drivers characteristic of mountain systems (see
Fig. 1), a number of universal and critical drivers
determine the increasing vulnerability and exposure
of societies and environmental systems. Largely
driven by poverty, inequality and exclusion,
demographic changes that lead directly and indirectly
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to land degradation (Olsson et al. 2019) and climate
change are reflected in emergent and cascading
hazards. The consequences of such interlinkages are
intensifying, in particular, water scarcity, food
insecurity and migration processes (Fig. 5).

These are in addition to the systemic nature of
disaster risk, which rises issues associated with
interdependent infrastructure systems, global supply
chains, simultaneous crisis from compound hazards,
existential risk in global systems and the not less
significant, the role of everyday experience of
systemic risk (Maskrey et al. 2021) (Fig. 5).

Therefore, with the current understanding of the
complex interactions between what happens
upstream and downstream concerning the social
construction of disaster risk and its impact on
development, the scientific and technological
community recognises that major and innovative
efforts must be intensified to guide policy formulation
and practice.

Mountain livelihoods
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Fig. 5 Multidimensions of disaster risk in mountain livelihoods.
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3 Evidence-Based Policy Making

It is now well established from a variety of
studies, that evidence-based policy making is
fundamental to reduce existing risk and avoid the
development of future risk scenarios (Cutter et al.
2015). Mountain regions are not an exception.
Exposure and vulnerability to mountain hazards has
been shown to be related to adverse effects in socio-
economic development of communities.

While the third priority of the Hyogo Framework
for Action encouraged using knowledge, innovation
and education to build a culture of safety and
resilience at all levels (UNISDR 2005), one of the
guiding principles of the Sendai Framework for
Disaster Risk Reduction (UNISDR 2015), argued the
necessity of “a multi-hazard approach and inclusive
risk-informed decision-making based on the open
exchange and dissemination of disaggregated data,
including by sex, age and disability, as well as on
easily accessible, up-to-date, comprehensible,
science-based, non-sensitive risk information,
complemented by traditional knowledge”.

In this framework, attention has been given to
supporting a paradigm shift in disaster science, from
research on individual hazards and risk assessment
conducted with geoscientific approaches to an action-
oriented, transdisciplinary research perspective that
enables the co-production of knowledge (Ismail-Zadeh
et al. 2017). However, this is not an easy task (Gall et al.
2015). While financial means are often tailored to the
prevailing socio-economic contexts in each locality,
high-quality human resources are essential to being
able to initiate dialogues to develop integrated and
transdisciplinary approaches and practices.

Integrated and transdisciplinary research
requires a proper comprehension of how indigenous
and traditional knowledge can enhance scientific
understanding. Yet, certain stakeholders are less
willing than others to work as a team in which
individuals are treated and listened to in the same
way. Likewise, transdisciplinary angles demand a
continuous effort and a great investment of time. This
is especially important when efforts are directed at
better reflecting mountain disaster risk reduction
concerns in policy arenas such as development
(Wehrli 2014), climate change (Adler et al. 2022),
biodiversity (IPBES 2019), and sustainability (Tucker
et al. 2021).

The scientific

community has played an
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important role in supporting the implementation of
international milestones, in particular the Sendai
Framework and the Sustainable Development Goals
(SDGs). Lei et al. (2018) identified a series of
challenges and opportunities associated with disaster
risk reduction and the achievement of the SDGs
derived from the development of the Chinese national
Belt and Road Initiative strategy, aimed at global
economic, political, and cultural collaboration and
exchange along the ancient Silk Road. Likewise, by
using in-depth research and systematic analysis on
natural hazards and disaster risk in China, Cui et al.
(2021) documented the high level of dependence of
current societies on critical infrastructure and
networks that enhance the spread of disaster impact
through socio-economic systems.

Long lasting alliances between the academic
sphere and the policy domain do not take place
everywhere. Nonetheless, experiences in countries
such as Italy provide evidence of the social benefits of
this type of efforts that transcend political purposes.
The Italian scientific and academic community is
heavily involved in activities to support decision
makers and consultancy at every administrative level
on hazards such as earthquakes, tsunamis, volcanic
eruptions, extreme meteorological events, floods,
landslides, wildfires, and chemical and industrial
accidents. The work of a National Committee for
Major Risks, made up of recognised scientists, works
at the central level to provide technical and scientific
advice to the Head of the National Department of
Civil Protection (Pasuto and Schenato 2021). These
activities are so important because they aim to
provide not only information for disaster response,
but also for planning and disaster risk management.
strong partnerships need to be
consolidated. For example, factors found to be
negatively influencing integrated planning in
Nicaragua included several fragmented processes and
functions of the national disaster risk management
system. This made it impossible to consolidate the
information produced by multiple government
authorities at different scales and transfer it to the
local level (Rivera et al. 2015).

In an era of global change, concerns about
disaster risk and the sustainability nexus are more
than evident (Peduzzi, 2019). Local actions
connecting the transformations in the globe are
embedded into a world of systemic risk. Accordingly,
understanding the spatial boundary conditions, time

However,



frames and interdependencies of nodal systems of risk
involves not only complexity, non-linearity and
uncertainty, but also understanding how humanity
has been shaped, and the way it will continue to
address major societal challenges.

Undoubtedly, one of the major defies faced by
many scientists is the use of research insights in the
structure and operation of governance arrangements
in order to generate systems knowledge, objective
knowledge and transformational knowledge (UNDRR
2022).

4 Concluding Remarks

Initial analysis of data reported by United
Nations Member States through the Sendai
Framework Monitor reveals that the achievement of
Sendai Framework target for 2030 is already
jeopardised (UNDRR 2022; Lucatello and Alcantara-
Ayala 2022). Disaster risk is not being managed in
accordance with the requirements derived from
current global environmental change. As the world
plunges into uncertainty, the implementation of
science-based policy making in mountains, and
elsewhere, must reflect their attachment to collective
ownership and the global significance to future
generations in both lowlands and in the highlands.

References

AAAA (2015) Addis Ababa Action Agenda of the third
international conference on financing for development (Addis
Ababa Action Agenda), United Nations, New York. Available
online at:
http://www.un.org/esa/ffd/wp-
content/uploads/2015/08/AAAA_Outcome.pdf (accessed on
1 June 2022)

Adler C, Bhatt I, Huggel C, et al. (2022) Cross-Chapter Paper 5:
Mountains. In: IPCC [Intergovernmental Panel on Climate
Change]. Climate Change 2022: Impacts, Adaptation, and
Vulnerability. Contribution of Working Group II to the Sixth
Assessment Report of the Intergovernmental Panel on
Climate Change. Portner HO, Roberts DC, Tignor M, et al.
(eds.), Cambridge, United Kingdom: Cambridge University
Press. (In press). Available online at:
https://www.ipcc.ch/report/ar6/wg2/downloads/report/IPC
C_AR6_WGII_CrossChapterPapers.pdf (accessed on 1 June
2022)

Aitsi-Selmi A, Murray V, Wannous C, et al. (2016) Reflections
on a science and technology agenda for 21st century disaster
risk reduction. Int J Disaster Risk Sci 7(1): 1-29.

Alcantara-Ayala I, Burton I, Lavell A, et al. (2021) Root causes
and policy dilemmas of the COVID-19 pandemic global
disaster. Int J Disaster Risk Sci 52: 101892.

Alcantara-Ayala I, Gomez C, Chmutina K, et al. (2023) Disaster
Risk. Routledge. (in press)

J. Mt. Sci. (2022) 19(6): 1838-1846

The global disaster triggered by COVID-19
provided an opportunity to reflect on the future we
want and value. Nevertheless, disaster risk
management policy in only few countries was
supported by scientific evidence and there appears to
be no real attempt to transform either attitudes or
actions. Still submerged in the crisis with seeming
indifference, the social construction of risk continues
its perpetual course.

What has remained unclear for years, however, is
how to attract the attention of policymakers to ensure
that such policies and practices can be driven by
scientific evidence in a sustained manner. The
renewed impetus for implementation will urge fertile
ground to build a global framework that leads to
greater positive impacts expressed in social
transformations and more vigorous environmental
actions. This process would allow to strengthen
economic and social cohesion to curb the imbalances
induced by current patters of development, and
therefore, inequality.

Last but not least, the reflections presented here
on seeking pathways to global sustainability through
disaster risk reduction in mountain areas call to mind
a quote from Mami Mizutori, Special Representative
of the United Nations Secretary-General for Disaster
Risk Reduction: “Nothing erodes sustainable
development like a disaster” (UNDRR ROAMC 2022).

Alcéntara-Ayala I, Geertsema M (2022) Construction of disaster
risk in mountain systems and its integrated management. In:
F. Sarmiento (Ed.) Montology Palimpsest, Springer.

Beer T, Bogardi JJ, Ofir Z (2019) Towards an efficient science
architecture for integrated disaster risk research. Prog
Disaster Sci 2: 100018.

Blaikie P, Cannon T, Davis I, et al. (1994) At Risk: Natural
Hazards, People’s Vulnerability and Disasters. London:
Routledge.

Centers for Disease Control and Prevention (2016) Well-being
concepts. Available online at:
www.cde.gov/hrqol/wellbeing.htm (accessed on 20 May
2018).

Chambers R, Conway G (1992) Sustainable rural livelihoods:
practical concepts for the 2i1st century. Institute of
Development Studies (UK).

Convention on Biological Diversity (2022) IUCN’s Position
Post-2020 Global Biodiversity Framework, Fourth meeting of
the Open-Ended Working Group on the Post-2020 Global
Biodiversity Framework (OEWG4), 21-26 June 2022, Nairobi,
Kenya.

Cui P, Peng JB, Shi PJ,Tet al (2021) Scientific challenges of
research on natural hazards and disaster risk. Geogr Environ
Sustain 2(3): 216-223.

Cutter SL, Ismail-Zadeh A, Alcintara-Ayala I, et al. (2015)
Global risks: Pool knowledge to stem losses from disasters.

1845



J. Mt. Sci. (2022) 19(6): 1838-1846

Nature 522(7556): 277-279.

Devereux S (2001) Livelihood insecurity and social protection:
A re-emerging issue in rural development. Development
Policy Review 19(4): 507-519.

DFID Department for International Development (2000)
Sustainable Livelihoods Guidance Sheets. London: DFID.

Gall, M, Nguyen, KH, Cutter, SL (2015) Integrated research on
disaster risk: Is it really integrated?. Int J Disaster Risk
Reduct 12: 255-267.

Hagelsteen M, Becker P (2013). Challenging disparities in
capacity development for disaster risk reduction. Int J
Disaster Risk Reduct 3: 4-13.

Hoffmann R, Blecha D (2020) Education and disaster
vulnerability in Southeast Asia: Evidence and policy
implications. Sustainability 12(4): 1401.

IPBES (2019) Global assessment report on biodiversity and
ecosystem services of the Intergovernmental Science-Policy
Platform on Biodiversity and Ecosystem Services. IPBES
secretariat, Bonn, Germany. 1148 pages.
https://doi.org/10.5281/zenodo.3831673

Ismail-Zadeh AT, Cutter SL, Takeuchi K, et al. (2017) Forging a
paradigm shift in disaster science. Nat Hazards 86(2): 969-
988.

Klein JA, Tucker CM, et al. (2019) An integrated community
and ecosystem-based approach to disaster risk reduction in
mountain systems. Environ Sci Policy 94: 143-152.

Lavell A (1996) Environmental degradation, risk and urban
disaster. Problems and concepts: towards defining a research
agenda, In: M.A. Fernandez (Comp.) Cities at risk.
Environmental degradation, urban risks and disaster. Lima:
The Network/USAID. (In Spanish)

Lavell A, Maskrey A (2014) The future of disaster risk
management. Environ Hazards 13(4): 267-280.
https://doi.org/10.1080/17477891.2014.935282

Lei Y, Cui P, Regmi AD, et al. (2018) An international program
on Silk Road Disaster Risk Reduction — a Belt and Road
initiative (2016-2020). J Mt Sci 15(7).
https://doi.org/10.1007/511629-018-4842-4

Lejano RP, Haque CE, Berkes F (2021). Co-production of risk
knowledge and improvement of risk communication: A three-
legged stool. Int J Disaster Risk Reduct 64: 102508.

Lucatello S, Alcantara-Ayala I (2022) Addressing the interplay
of the Sendai Framework with Sustainable Development
Goals in Latin America and the Caribbean: Moving forward or
going backwards? Contributing Paper, Global Assessment
Report 2022.

Maskrey A, Jain G, Lavell A (2021) The Social Construction of
Systemic Risk: Towards an Actionable Framework for Risk
Governance. Discussion Paper. Geneva, Switzerland: United
Nations Development Programme. Available online at:
https://www.undp.org/sites/g/files/zskgke326/files/2021-
08/UNDP-Social-Construction-of-Systemic-Risk-Towards-
an-Actionable-Framework-for-Risk-Governance.pdf
(accessed on 2 June 2022)

Mercer J, Kelman I, Taranis L, et al. (2010) Framework for
integrating indigenous and scientific knowledge for disaster
risk reduction. Disasters 34(1): 214-239.

Oliver-Smith A, Alcantara-Ayala I, Burton I, et al. (2016)
Forensic Investigations of Disasters (FORIN): a conceptual
framework and guide to research (IRDR FORIN Publication
No. 2). Beijing: Integrated Research on Disaster Risk, ICSU,
56 pp.

Oliver-Smith A, Alcantara-Ayala I, Burton I, et al. (2017) The
social construction of disaster risk: seeking root causes. Int J
Disaster Risk Reduct 22: 469-474.

Olsson L, Barbosa H, Bhadwal S, et al. (2019) Land degradation.

In: Climate Change and Land: an IPCC Special Report on
Climate Change, Desertification, Land Degradation,
Sustainable Land Management, Food Security, and
Greenhouse Gas Fluxes in Terrestrial Ecosystems [Shukla PR,
Skea J, Calvo E, et al. (eds.)].

Pasuto A, Schenato L (2021) Disaster Risk Reduction in Italy: A
Case History of a High-Risk Landslide. In Belt and Road

1846

Webinar Series on Geotechnics, Energy and Environment.
Springer, Singapore, pp. 161-174.

Peduzzi P (2019) The disaster risk, global change, and
sustainability nexus. Sustainability 11(4): 957.

Rivera C, Tehler H, Wamsler C (2015) Fragmentation in disaster
risk management systems: A barrier for integrated planning.
Int J Disaster Risk Reduct 14: 445-456.

Satake K, McLean C, Alcantara-Ayala I (2018) Understanding
disaster risk: the role of science and technology. J Dis Res
13(7): 1168-1176.

Szarzynski J, Alcantara-Ayala I, Niisser N, et al. (2022) Focus
issue: addressing challenges of hazards, risks, and disaster
management in mountain regions. Mt Res Dev 42(2): in press.

Titti G, Borgatti L, Zou Q, et al. (2021) Landslide susceptibility
in the Belt and Road Countries: continental step of a multi-
scale approach. Environ Earth Sci 80(18): 1-18.

Tsukahara K (2018). Strengthening disaster risk governance to
manage disaster risk: Output of the global forum on science
and technology for disaster resilience 2017. J Disaster Res
13(7): 1177-1180.

Tucker C, Alcintara-Ayala I, Gunya A, et al. (2021) Challenges
for governing mountains sustainably: Insights from a global
survey. Mt Res Dev 41(2): R10-R20.
https://doi.org/10.1659/MRD-JOURNAL-D-20-00080.1.

UNDRR (2022) Global Assessment Report on Disaster Risk
Reduction. Geneva, Switzerland: UNDRR.

UNFCCC (2015) Adoption of the Paris Agreement.
FCCC/CP/2015/L.9/Rev.1. Paris, France: UNFCCC. Available
online at:
https://unfecce.int/resource/docs/2015/cop21/eng/logro1.pdf
(accessed on 2 June 2022)

UNISDR (2005) Hyogo Framework for Action 2005-2015:
Building the Resilience of Nations and Communities to
Disasters Geneva. Available online at:
https://www.unisdr.org/2005/wedr/intergover/official-
doc/L-docs/Hyogo-framework-for-action-english.pdf
(accessed on 2 June 2022)

UNISDR (2015) Sendai Framework for Disaster Risk Reduction
2015—-2030. Geneva, Switzerland: UNISDR. Available online
at:
https://www.unisdr.org/files/43291_sendaiframeworkfordrr
en.pdf (accessed on 2 June 2022)

UN (2015) Transforming Our World: The 2030 Agenda for
Sustainable Development. A/RES/70/1. New York, NY: UN.
Available online at:
https://sustainabledevelopment.un.org/content/documents/
21252030 Agenda for Sustainable Development web.pdf
(accessed on 2 June 2022)

UN (2016) Agenda for Humanity: Annex to the Report of the
Secretary-General for the World Humanitarian Summit.
A/70/709. New York, NY: UN. Available online at:
https://agendaforhumanity.org/sites/default/files/Agendafor
Humanity.pdf (accessed on 20 April 2022)

UN (2017) New Urban Agenda. A/RES/71/256. New York, NY:
UN. Available online at:
https://digitallibrary.un.org/record/858344/files/A_RES_71
_256-EN.pdf (accessed on 20 April 2022)

UNDRR ROAMC (2022) Mami Mizutori: We have to include
women as leaders of the global climate agenda, 11 April 2022.
Available online at:
https://www.undrr.org/news/mami-mizutori-we-have-
include-women-leaders-global-climate-agenda (accessed on
20 April 2022)

Wehrli A (2014) Why mountains matter for sustainable
development. Mt ResDev 34(4): 405-409.

Wymann von Dach S, Bachmann F, et al. (eds.) (2017) Safer
Lives and Livelihoods in Mountains: Making the Sendai
Framework for Disaster Risk Reduction Work for Sustainable
Mountain Development. Bern, Switzerland: Centre for
Development and Environment, University of Bern, with Bern
Open Publishing.
https://doi.org/10.7892/boris.99068



	Title
	Abstract
	1 Introduction
	2 Tackling Sustainability: A Comprehensive,Transversal, Multicultural and GlobalPolicy Agenda
	3 Evidence-Based Policy Making
	4 Concluding Remarks
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.01667
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.03333
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /DEU <>
    /ENU <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


