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Redefining Socionatural Resilience within the Human Development Framework: Disaster, Risk and Resilience in Latin America and the Caribbean

1. Introduction

Global warming (GW) and climate change (CC) effects are manifest in the occurrence of three
clearly differentiated, though related, types of hazards (UNDRR, 2021 and 2024,; Lavell et al., 2012; ):

* Theincreased intensity and recurrence of non-routine, medium-to-long-term, slow and rapid
onset hazard events, such as intense rainfall, flooding, drought and heat waves, phenomena
that societies have always lived with but which, with the effect of GW and CC, are provenly
increasing in intensity and frequency and are the hazards that have normally been associated
with and are a component of disaster risk (DR).

* Slow onset that is permanently consolidating hazards such as sea level rise, glacier loss and
species invasion of non-familiar environments, contexts that have antecedents historically,
but certainly not in recent periods of human development from the 18th century onwards
and which are non-reversible and tending to becoming permanent unless decline in average
global anthropogenically induced atmospheric temperature is achieved through mitigation of
greenhouse gas emissions; and,

* On-goingchangingclimatenormsandaverages(temperature, rainfall, wind, evapotranspiration,
etc.) that are defining and will constantly define a new climate for different regions and places
worldwide, unless, and even if, mitigation of CC is achieved.

All three types of hazards comprise potential shocks to livelihoods and personal and collective
assets and lifestyles, and many times, infrastructure and buildings. Where already existing assets
and livelihoods are placed under stress that was not anticipated when they were originally
developed, this requires a combination of corrective climate change adaptation (CCA) and disaster
risk management (DRM) actions to increase their capacity to survive, operate and function under
new environmental conditions.

To the extent prognosis and prediction of future hazard and exposure scenarios are possible,
adaptation and DRR measures are needed in a prospective mode, searching to assure that new societal
developments are attuned to the new environmental stresses that are predicted to exist in the future.
Here the challenge of uncertainty, always present in risk analysis, increases, given a potential break
with past historical hazard tendencies and patterns and the increasing inappropriateness of such
patterns in projecting the future.

Subject to further detail later in this document, DRM and adaptation processes require an
understanding of the risk involved (both present and future), the processes leading to its existence,
the impacts that can be expected and both the significance and priority of such risk for affected
interests. Based on this and in a co-productive framework of inclusive decision-making, actions
must be taken, within a development framework, that allow a reduction or control over structural
risk construction and for the management of residual risk, employing instruments and actions that

1 This capacity has increasingly been described in terms of the increased ‘resilience’ of the affected society or unit of analysis.
Although we harbour doubts as regards the notion of resilience used in disaster risk management (DRM) and reduction (DRR), and
adaptation studies (Lavell, 2023), for the purposes of this document, and given the central role of the concept in the IDH 2025, we
will utilize and adhere to the UNDRR 2017 approved definition of resilience, which is most probably the more commonly quoted and
which does capture the essential elements of what adaptation and DRR search to achieve: “The ability of a system, community or
society exposed to hazards to resist, absorb, accommodate, adapt to, transform and recover from the effects of a hazard in a timely
and efficient manner, including through the preservation and restoration of its essential basic structures and functions through risk
management.”
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provide early warning and response, fully fledged humanitarian response, and reconstruction and
recovery options.

Although the notions of ‘climate risk’, the ‘climate crisis’ and ‘extreme climatic events’ are
predominant in climate adaptation and disaster risk reduction (DRR) discourse and analysis today,
CC-and GW-related hazards are but one component of the overall DR context experienced worldwide.

Geological, geomorphological, biotic and technological hazards also exist, and, as a major
earthquake (Turkey) and biotic event (COVID-19) have shown during the last five years, contribute
enormously to human loss as well as asset and livelihood impact and destruction. Recent probabilistic
risk models (see CDRI, 2023) show that 30 percent of annual average disaster loss in the future, under
projected CC conditions, will be associated with geological hazards and will also account for a good
number of disaster deaths and injuries. Moreover, for road, rail and other terrestrial infrastructure,
ports, terminals and airports, the greater part of loss and damage will be geological-event related.
The recent COVID-19 disaster shows that biotic hazards could and will probably become a pervasive
threat in the future, and although these can in part be directly CC related, ongoing environmental
degradation processes and other non-climate causal factors are still prevalent—zoonosis, for example.

The increasing need to manage multi-hazard, multi-risk contexts and their systemic effects,
(which enormously increase the level of economic, social and environmental damage and loss
that is considered), and, at the same time, potentially dealing with concatenated, compound and
complex hazard and risk, disasters and emergencies is one central tenet of the 2015 Sendai disaster
risk statement and agreement, and a palpable reality in today’s globalized and ever increasingly
interconnected world. The complexity of disaster is often increased due to interconnecting
conditions of hazard where for example disaster occurs in conflict zones or areas subsumed in
critical economic, financial or social crisis.

Box 1. Extracts from the Sendai disaster risk reduction agreement

Paragraph 15. The present Framework will apply to the risk of small-scale and large-scale, frequent and infrequent, sudden
and slow-onset disasters caused by natural or man-made hazards, as well as related environmental, technological and
biological hazards and risks. It aims to guide the multi-hazard management of disaster risk in development at all levels as
well as within and across all sectors.

Paragraph 19 (g). Disaster risk reduction requires 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.

Latin America and the Caribbean (LAC) is the second most disaster-prone region in the world
(World Bank, 2020; UNDRR 2021, 2023). UNDRR 2022 data, employing information from the
University of Louvain Centre for Research on the Epidemiology of Disasters (CRED) database,
list 1,534 disaster occasions in the LAC region between 2000 and 2022, of which 681 were flood
related, 400 storm triggered and 77 associated with drought, revealing the numerical dominance
of hydrometeorological events and the threat CC poses in the future. The 2020 Atlantic hurricane
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season was the most active on record with 30 named storms, including 14 small-to-middle-level
and 7 major hurricanes. This heightened activity continued in 2021, the third most active season on
record. Ninety-two disasters were earthquake related. Since 2000, there have been 57 magnitude
7.0 or greater earthquakes in the region: 26 in Central America, 26 in South America and 5 in the
Caribbean. These predominant types of disaster triggers are complemented over the 22-year period
with 78 landslides, 75 epidemics excluding the COVID-19 pandemic, 49 extreme heat occasions, 36
wildfires and 49 volcanic events.

As recent experience in many parts of the world have shown, the increasing prevalence and
impact of heat waves and wildfire is manifest, as are the increasingly complex relations between
different types of trigger effects and their impacts systemically (United Nations Office for Disaster
Risk Reduction and United Nations Office for the Coordination of Humanitarian Affairs (2022)).
Wildfires, while having single critical cause explanations when related to anthropogenic influences
and deliberate firing, are an excellent example of concatenated and compound hazards whereby
prior conditions of drought and prior and ongoing heat and wind increase the hazard levels. At the
same time, prior wildfires and denuding of the soil may later be related to increased flooding and
landslide risk, as occurred in the case of hurricane Mitch’s impacts in Honduras in 1999.

A close approximation to acceptable comparative data shows that between 2000 and 2019,
disasters of varied origins caused direct economic damage for more than 300 billion dollars, led to
the death of over 300,000 people and affected more than 152 million worldwide (Relief Web, 2022).
According to UNDRR (2020) annual disaster losses during the same period accounted for 1.7 percent
of the region’s gross national product (GNP) (3 percent in the Caribbean), while CEPAL (Barcena
2020) estimated that the costs of not taking DRR measures could reach 340 percent of the regional
GNP by 2100. The data provided do not comprehend the impacts of the COVID-19 pandemic with
over 3 million deaths and the multiple economic and social losses suffered in the short and medium
terms. Moreover, they do not account for indirect, systemic losses in economy and society, sums that
would probably add over 50 percent to the direct cost estimates but which are difficult to estimate
due to data access problems. Finally, these data only refer to larger events falling under the CRED
criteria (10 or more persons killed, 100 or more people reported affected, declaration of a state of
emergency and call for international assistance).

The myriad of smaller- and medium-sized, extensive events registered in such databases as
DESINVENTAR are not considered, but calculations made by UNDRR in its past Global Assessment
Reports (GARs) suggest that over a 50-year period, damage and loss associated with such events
would exceed that associated with the larger, more publicized, but lower recurrence events and
are in fact the type of event that erodes development benefits continuously among poorer strata
of rural and urban society. This all occurs in a context where multiple studies of costs and benefits
of DRR measures reveal a high return in social, economic, environmental and even political terms
(see UNDRR RAR 24), but where no significant change or relative increase in investment in DRR has
occurred over the period 2005-2023, accounting still for less than 0.5 percent of all international
development assistance.

The document will develop ideas and notions to clarify how and through what mechanisms,
resilience, DRM-DRR and adaptation practice and implementation can further human security and
welfare in the LAC region. Subject to greater discussion and detail in the main body of our report, it
is important from the outset to specify two critical aspects.
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Firstly, that the guiding notion as regards the existence and extent of DR is one of the ‘social
constructions of risk’, where DR is conceived to be intimately related causally and impact wise to
multiple permanently evolving quotidian, social, economic, cultural and political conditions, such
as inequality, poverty, exclusion and marginalization, informality, social disadvantage in terms of
health, social and personal violence, and political polarization, among other conditions and is not a
unilateral result of external natural and socionatural triggering mechanisms.

Secondly, and intimately related to the former observation, DRM, adaptation and resilience
building efforts must be promoted from a governance structure and functioning that avoids creating
a sector and institutional silos around disaster and CC. It must recognize that the policy options and
ways of going forward must be based on the notion of DRR and CCA as the results of sustainable
development processes and therefore not an add-on component to development efforts but rather a
fundamental component, i.e. part of the DNA, of the decision as to the development processes and
procedures we need to put in place. This argument is expanded in the last section of this document
on policy and practice.

The overall conclusion of this type of analytical frame is that disasters do not have their own
independent causalities but, rather, have antecedents or roots in ongoing and historical social
processes. They represent continuities of preexisting social, cultural, economic, political and power
contexts such that disaster can be considered a faithful measure of the lack of resilience and of levels
of unsustainability, disadvantage, exclusion and marginalization of different sectors and strata of
society (Hewitt, 1983; Wisner et al., 2004). Disaster is a process, not only a palpable product expressed
or materialized in loss and damage.

The document is organized into four main sections. The first, of conceptual nature, attempts
to clearly lay out how the disaster-risk and CC adaptation in favour of the resilience equation is
understood and debated in the LAC region. The second section summarizes and exemplifies the
workings of diverse so-called risk drivers or underlying causes of DR with particular attention paid
to the context of human intervention in and modification of the natural environment at different
scales and with different levels of impact. The third section provides evidence from a series of
forensic disaster risk research projects that provide an integral and holistic view of risk construction
and governance failings in diverse cases of disaster that have occurred in the region over the last
decades. The final section examines the historical development of governance approaches to DRR
and CCA in the search for sustainability and resilience, highlighting their failings and possible routes
to achieving DRR and CCA in the frame of development and development policy in the future.

Given the exploratory nature of this first report and the breadth of considerations, situations
and contexts displayed in a vast region like LAC, emphasis is placed on the identification of type
cases and processes, illustrated by chosen examples and by more integral analysis when dealing with
FORIN researched disaster occasions. A second draft, following comment and discussion in light of
the generic objectives of the HDR 2025, will concentrate and exemplify the aspects identified as most
relevant in this pursuit, in light of other thematic contributions.
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2. Disaster, risk and climate change:
towards an understanding of the LAC
perspective: the relations to overall =
development processes and societal
resilience

21. Disaster

A disaster, triggered by one or a combination of natural, socionatural, technological or biotic
hazard events, is generally defined by the existence of economic, asset, livelihood or psychological
damage and loss that signify a severe interruption of the quotidian and routine functioning of the
affected social unit and others systemically linked to it.

The official UNDRR definition is: “A serious disruption of the functioning of a community or society
at any scale due to hazardous events interacting with conditions of exposure, vulnerability and
capacity, leading to one or more of the following: human, material, economic and environmental
losses and impacts.” (UNDRR Report of the Open-ended Intergovernmental Expert Working Group
on Indicators and Terminology relating to Disaster Risk Reduction. Adopted by the UN General
Assembly in February 2017).

Impact, effects, damage and loss may be direct-idiosyncratic or indirect-systemic. Direct,
idiosyncratic impacts or effects comprise the loss and damage that occurs due to the initial
direct impact of the hazard event. Indirect, systemic effects are those that derive from the direct
impacts and affect third parties that, in one way or another, rely on, utilize or relate to the services,
products, functions etc. that have been lost, damaged or interrupted during initial impact. This
includes macroeconomic effects on local, regional, national and international economies on debt,
employment, inflation and other types of economic and social conditions. These effects are often
referred to as a domino effect, and due to their complex and varied nature and the difficulties with
measurement, they have been severely underrepresented in disaster impact evaluations to date.
They were anticipated in such evaluation methodologies as that of CEPAL developed since the 1970s
(CEPAL, 2014).

The notion and reality of systemic risk was brought much to the forefront by such events as the
financial crisis of 2008 and the COVID-19 pandemic, along with CC and such disaster occurrences
as the Fukushima nuclear crisis and the 2010 Thai flooding. Systemic, cascading or domino effects
(the real, materialized manifestation of systemic risk) do of course exist at all scales from
community and local upwards, although little attention has been given to the lower territorial
scale effects to date, even though local impacts are a major contributor to non-sustainable
development among more excluded and marginalized rural and urban populations. According to
Maskrey, Jain and Lavell (2021), resolution of such systemic effects would contribute in large part to
achieving sustainability goals for these groups.
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The generic definition of disaster offered above allows the identification of disasters of different
scales and intensities—small, medium, large, catastrophic; intensive or extensive; community, local,
urban, regional, national and international, for example—where the criteria for each type and level
have been established previously according to the scheme proffered. Here we should accept that
both definition and classification, the preferred options of post-enlightenment western science, and
the different ways of framing disaster are the result of a particular perspective on the topic and not
an absolute and unique truth.

Of the classification schemes existing today, the distinction between intensive and extensive risk
and disaster occurrences is now commonly used since its promotion by UNDRR through its GARs on
Disaster Risk.

When referring to intensive disaster, reference is made to disaster occurrences of higher level
and intensity with relatively long return periods—in some cases up to a thousand or more years—and
associated with high levels of economic, human, social and cultural loss, often concentrated in large
urban centres. On the other hand, extensive risk is expressed with the occurrence of smaller-scale
events, localized in their effects, with much shorter return periods, and where the loss and damage
are not high individually but, cumulatively over time, persistently erode development advances and
livelihoods in communities to such a degree that it has been estimated that over long periods of time,
the losses and damages exceed those associated with one-off long-return-period intensive events.

Extensive disaster is frequently the prelude to intensive DR and a sounding ground for examining
or understanding the resilience and resistance capacity of populations. Thus, on the one hand, the
same communities, areas and elements of society that are affected most by extensive events will
most likely be those that suffer the worst impacts of intensive events at other times. In other words,
there is a continuum of impacts and causalities that, when recognized and systematized, would
serve in generating lessons on management processes favouring the future reduction of the direct
impacts of disasters on livelihoods, daily existence and well-being and for increasing the resilience
of those affected. On this point the 2019 UNDRR GAR concludes that extensive risk “is more closely
associated with inequality and poverty ... magnified by risk drivers such as badly planned and managed
urban development, environmental degradation, poverty and inequality, vulnerable rural livelihoods
and weak governance”, while these causalities are more diffused with intensive events due to the
magnitude of the hazard and its greater effects in the risk equation. Context and locality are of great
importance, recognizing that preexisting and underlying structural determinants may and often
are related to extra-local and more subnational, national and international contexts and processes.

This classification is a materialization of the discussion on so-called small- and medium-sized
disasters present in Latin America since the late 1980s. This discussion resulted in the design of
the database methodology DESINVENTAR, by the Network of Social Studies in Disaster Prevention
in Latin America (LA RED) between 1993 and 1996, permitting the registration of information on
all hazard events at the local level that led to some degree of loss and damage, as small as it may
be. The use of this methodology in Latin America potentially allowed the information on large
disasters to be disaggregated into its local components, such that a single large disaster, as reported
in the CRED database or in the press could in fact be considered and analysed as a larger number
of local-level disasters, each representing a specific local or community combination of a hazard,
exposure, vulnerability, capacity and resilience. The use of the methodology in the case of the Mitch
hurricane disaster in Honduras in 1998 allowed for a clear and exact picture of loss and damage
across the country showing in fact that this was highly spatially located and not a general condition
in the country. The local- and community-level registering of loss and damage allows a clearer
approximation to the varied conditions that calibrate these under similar hazard conditions and
thus offers important information for post-impact recovery and reconstruction on site or elsewhere.
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The aforementioned contexts can be illustrated with the case of the municipality La Masica
in Honduras, which under intense conditions associated with hurricane Mitch did not suffer
a single death or significant loss of livestock or other livelihood assets due to a well-established,
participatory scheme for early warning, developed from the late 1980s onwards. Other cases remitted
to communities that had practiced production methods using slope management and terracing to
protect against landsliding and flood. They not only did not lose production but were also able to
supply food-short communities with foodstuffs in the impact’s aftermath (Lavell, 2000).

The DESINVENTAR method was used and developed between 2009 and 2019 by UNDRR in many
countries in the world and today is under revision in the interest of improving its analytical and
projective powers. Despite the potential such methods present for unravelling many underlying
causal factors and risk drivers, thus supporting DRR in the future, the major use given to such
databases to date has been in reference to support for early warning and early action, response and
recovery and not for ex ante DRR initiatives (see report Technical Guidance Note: The Application of
Disaster Data in Multi-hazard Early Warning Systems. UNDRR, 2024).

2.2. Understanding disaster and disaster risk: from the physical
construction to the social construction of risk and disaster

Currently, dominant social-construction views of disaster and disaster risk understand these to be
the result of, at times, long standing and complex historical, social, economic, political and cultural
processes, and not simply the product of preexisting and actualized physical hazard conditions. The
hazard-based paradigm, where the physical event associated with disaster is many times confused
with the disaster it may help materialize, led to the still commonly and erroneously employed notion
of ‘natural disaster’ (O’Keefe et al., 1976; Maskrey ed., 1993), a term which today is subject to a UNDRR
campaign to eliminate it from public and private institutional lexica.

Ahazard-based paradigm projects disaster as an exogenous creation, immune to significant social
participation and causality and independent of the processes by which society changes, grows,
develops or implodes. The alternative social-construction paradigm considers disaster and the risk
that precedes it as processes that are endogenous to society as well as considering its development
process, while not ignoring that the existence of the physical or biotic hazards that trigger disaster
are a sine qua non for the existence of a disaster condition.

Key to the development of the social-construction view are the notions of disaster risk and its
component factors of exposure, vulnerability, capacity and resilience as well as aspects related
to perception and significance. The history of thought on disaster risk and disaster is now well
documented (see O’Keefe et al., 1976; Hewitt, 1983; Maskrey and Romero, 1983; Wilches-Chaux 1993;
Lavell, 1993; Wisner et al., 2004). LAC have played a significant role since the early 1980s in proposing,
developing and consolidating the vulnerability-based conceptual framework for understanding
DR, including the development of notions on exposure, vulnerability and socionatural hazards
(Maskrey, 1983; Wilches-Chaux, 1993; Lavell, 1996; ). This understanding of DR was and is still linked
to ongoing developments in North America, Europe and elsewhere. However, as many recognize, the
development of a broad academic consensus and participation in the discussion of the notion in the
LAC region during the 1990s, stimulated by LA RED, offered a far wider and consolidated social base
for knowledge and action than existed in other regions. There, the ideas were rather more individual
or managed by smaller groups of academics and practitioners, and other more long-established
interpretative paradigms prevailed. This includes the sociology of disasters and the hazard research
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promoted from research centres in the Universities of Delaware and Colorado Boulder, respectively,
in North America.

The development and ideas around the social-construction viewpoint form part of a current
consensus framework still under development and modification in the region and among many
international development banks and agencies including the UNDRR and UNDP, the World Bank
and the Iner-American Development Bank- IDB. Formed in 1992, LA RED was a key element in the
transitions achieved in dominant thinking at that time (UNDRR, 2021).

Climate change has introduced a new variable that requires new thinking and conceptual and
practical development from a social-construction perspective. Among the prevailing concerns is
the present dominance of the notion of extreme events, which tends to reemphasize a physical
base interpretation of risk. Subject to further development later in this document, it is important
to point out that CC and its possible and probable impact in terms of the magnitude and intensity
of hydrometeorological events poses a fundamental problem as regards the social-physical balance
of risk understanding. Thus, for example, much infrastructure, many assets and livelihoods that
still have a useful lifespan, often extending up to 50 years or more in the future, were constructed
or developed according to hazard calculations that may now be far underestimated in terms
of recurrence and intensity if possible or probable changing hazard conditions over the next 50
years, are taken into consideration. This will demand vast investments to retrofit existing and still
useful development components and a significant move to guarantee that new risk parameters are
introduced into new developments. From this perspective, the events themselves take on a new
light and importance. However, this should not occur in a context where exposure and vulnerability
factors are relegated in their consideration.

2.3. Disaster risk, its components

All disasters, as these are understood in the present document, are triggered by one or a
combination of events (in their latent form known as hazards) that may signify a shock to a system
and a danger to its elements. At the same time, all disasters are preceded by previously existing
contexts of exposure to such hazards (being in the line of fire of the energy or threat they produce)
of different social, economic, cultural and other elements of human society, which themselves exist
under diverse conditions of vulnerability or an intrinsic predisposition to be damaged or lost. Such
adverse conditions may be compensated in part by different levels of capacity, coping and resilience.
The calculated levels of loss and damage, impact and effect projected to occur when faced with
such circumstances comprises the existing DR level. In disaster and disaster risk studies, including
those associated with CC effects, these elements, although at times difficult to identify and measure,
always exist to one extent or another. In other contexts of social or societal shock, the identification
or recognition of these hazard elements may not be as easy—for example in financial and economic
crises, cases of social unrest and conflict, war, political polarization and social violence—although in
contexts such as health, the context is closer to that of disaster studies and offers a close parallel to
DR understanding and analysis.

The hazard event can be of multiple types and origins: natural (a direct result of the earth’s
natural processes), socionatural (a result of human intervention in the natural environment and
natural processes with their degradation and the loss of ecosystem services and productivity) or
technological (due to the misuse of or accidents with technology) or biotic (virus, bacteria, insect
pests, etc.) and can occur individually or in combination or sequence with other types of hazards. This

10
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allows us to identify sequential, concatenated, complex and contemporaneous hazard occurrences,
themselves leading to risk and disasters of differing complexities and makeup.

Exposure can be direct or indirect (Lavell and Lavell, 2023). When direct, the affected social unit
is in immediate physical proximity or at a close distance to the hazard and its energy. When indirect,
the social unit exposed to the hazard effects can be at a great distance from its source and its
direct effects, a type of systemic effect. Examples would be where a region exposed to drought or
flood and thus future loss of food production provides food for distant regions or countries, or the
case of a region that produces industrial inputs for distant consumers, in other regions, countries
or even continents. Such exposure to hazard is different from exposure to risk, a concept used in
insurance to define the level of risk a potential insured element runs once hazard, hazard exposure
and vulnerability are considered. The two are many times confused.

Vulnerability includes existing, inherent or socially discriminant conditions that result in different
social elements, assets, livelihoods, individuals, communities, areas or cities, etc. that are prone
to suffer differential levels of loss and damage. Vulnerability in relation to DR in the LAC region is
multifaceted, referring generically to a series of social, economic, political, institutional and cultural
conditions that predispose humans and their livelihoods to loss and damage when faced with a
damaging hazard event. For the purposes of this document, our understanding of vulnerability
will be restricted to the human and livelihood contexts, including the assets that support these.
When considering the notion of physical vulnerability expressed through insecure buildings and
infrastructure, we prefer to relate more directly to exposure and to the simpler notion of bad or
nonresistant building practice (see subsection on drivers of exposure). Of course, this does not deny
that physical or construction vulnerability is a commonly used notion in disaster studies.

2.4. Deviant development: underlying root causes and immediate risk
drivers

Disaster risk as a social construction is based on the idea, supported by extensive empirical
evidence, that many past and current development (economic-growth) processes, modes, models and
paradigms are the source of DR, especially as this effects and impinges on lower-income countries,
where the weight of poverty and inequality are most rife (Lavell and Chavez, 2023). This postulate
signifies that not only do disasters erode, damage and destroy development assets and opportunities
but that certain modalities, processes and development routes are the cause of disaster risk and
disaster in the future. This idea, although implicit in previous writings, was first brought to the
forefront in the works of Wijkman and Timberlake in 1984 and Hagman in 1985, anteceded by the
classic works of Cuny (1983), Hewitt et al. (1983) and O’Keefe et al. (1976).

Disaster risk and disaster are not processes by which exogenous, physical and other forces lead
to damage and loss but rather processes that are endogenous to the development process itself,
where this is not informed by principles and actions guaranteeing sustainability. This idea has been
expressed variously using the notions of disaster as the result of incomplete development processes
(Wijkman and Timberlake, 1984) or through skewed development (UNISDR, 2013). While most utilized
as a referent in western capitalist, neoliberal societies where most published research is available,
there is little evidence or research that examines how other development or growth modalities lead
to disaster risk and disaster. It is highly feasible that the processes leading to risk in one type of
society also lead to risk in other types, even if the detail of the process and the logic behind it may

n
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differ. This refers to the more dominant identified risk drivers in land-use management failings,
environmental degradation, poverty and inequality and governance deficits. The most explicit and
utilized model for understanding DR can be found in the book At Risk, edited by Wisner et al. in 2004
in its second edition following its original publication in 1994 and publication by LA RED in Spanish
in 1996.

Underlying philosophies, dogmas and paradigms of development relating to such fundamental
themes as demographics; generation, accumulation and distribution of wealth; health and social
security; intervention and appropriation of the environment; and property ownership, among
others, are the basis, or root causes, of more immediate processes leading to risk construction—the
so-called disaster-risk drivers.

Among the drivers most discussed and analysed in the LAC region historically, we can include:
poverty, inequality, exclusion and marginalization; intersectional attributes such as gender, race,
ethnicity, inability, age and class; forms of appropriation and use of the environment leading to
degradation, contamination and loss of productivity (a reflection of the Anthropocene or Capitalocene
at different territorial scales and intensities); inadequate land use ignoring the basic attributes,
resources and hazards in the territory at a rural and urban scale; moral hazard considerations
and corruption; and densification, concentration, interconnectivity and interdependency between
different territorial units from local to international. More recent additions to this list include such
processes as GW and CC, urban growth and population migrations due to political, economic and
environmental conditions (see UNDRR, 2021).

The origins, role and workings of this series of drivers will be analysed in sections 3 and 4 of this

document.

2.5. Disaster risk and societal normalcy: the critical links: risk as a
continuum and continuity

A global or integral understanding of quotidian social dynamics and the links between different
crisis situations must be the basis for using resilience and transformation thinking in devising and
implementing adequate practice in future planning and action schemes.

Disaster seen as process and not as a simple isolated, one-off product, fact or event allows the
relating of disaster, and the preexisting conditions of DR, to ongoing and historical social processes
and permits linking the conjunctural with more structural elements. From this perspective,
examining and defining disaster from the perspective of its social and human significance, as
opposed to defining it in concrete material and other loss terms, is fundamental. What does disaster
signify, and what does it represent?

From a social-construction perspective, disaster signifies firstly the continuity of quotidian life
under conditions of conjunctural shock and stress with its systemic continuities, and not, despite
the abruptness of many disaster onsets, a rupture with this (Hewitt, 1983). Secondly, it represents
and signifies the fundamental breakdown in harmonious and sustainable relations between the
environment that provides the resources for life and livelihood and the humans and other life
forms that search to utilize these for their growth and development. The debate around tipping
points, CC impacts and effects, and the challenge to critical earth system is only the latest and most
global expression of this type of significance. Currently what is under debate is the global survival
of society in a world of degrading environments, whereas historically what has been in play has
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been the downgrading, destruction or depletion of local-through-subnational territories and the
challenges this represents to the population due to increased and finally materialized DR conditions.
Disaster is the clearest expression of the downgrading of societies and their territory and increasing
their vulnerability (Ghosh, 2021).

2.51. Disaster risk and disaster as extensions of normalcy

The concept of quotidian or everyday risk is used to depict those conditions that represent
disadvantage for humans and human groups in the execution of their daily lives and signify barriers
to their full development as human beings and in society. Such contexts include poverty, ill health,
and lack of education, exposure to personal and social violence, drug addiction and alcoholism, and
lack of access to basic social and economic services. That is, exposure to those conditions that define
exclusion and marginalization and faced with which the notion of coping and resilience take hold
and become relevant (resilience in the context of more wealthy or accommodated classes would
or could not have the same significance, nor would mechanisms like social protection and social
service support have the same relevance). On the other hand, aspects like insurance, savings, asset
accumulation and social capital are more prevalent when such groups are affected by shocks (Lavell,
C. 2023).

Such diverse types of quotidian risk link to the notion of vulnerability and exposure and
socionatural hazard. Central to these processes are the existing levels of exclusion, lack of
participation in fundamental decision-making and lack of access to social resources and power. This
signifies that attempts to reduce or control DR must be closely linked to the direct achievement of
development goals through development planning, and its economic, social and planning dimensions
in differing territorial contexts. Resilience to everyday, quotidian risk is resilience to disaster risk.
But under no circumstances should the resilience analysis and discourse distract from vulnerability
as a fundamental causal factor of risk, something that unfortunately seems to be the case as the
resilience message is at times unquestioningly fostered and pampered at an indiscriminate political
and ideological level, particularly as part of the neoliberal economic model prevalent today, with its
search to individualize responsibility and limit public policy interventions (Joseph, 2013).

2.5.2. Linking global-warming and climate-change-related risk to
overall disaster and quotidian risk: reestablishing connectivity and
holism

The CC context and discussions and delimitations of adaptation and mitigation actions are
traversed by a series of contradictions that tend to unduly complicate the relations between them
and DRM-DRR. Among other things, this includes a reemphasizing of the physical causality and
direct impact aspects of DR and risk in general, with the risk of marginalizing considerations of
vulnerability and social construction and causation. Moreover, the relations between non-routine
event-related risk and everyday risk tend to be obscured.

Notions such as ‘climate risk’, ‘climate crisis’ and ‘climate governance’ place analytical and
governance emphasis on the physical driver, not the social causation aspect of risk and crisis for
affected communities. Subsequently, reference to climate governance, climate migration governance
and governance for extreme events places emphasis on the effect and not the cause, which, in all
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circumstances, is the development model in practice and the drivers of risk it involves. While these
terms are now of common usage, it is necessary to emphasize from a DRM and DRR standpoint that
the emphasis on the physical side of the disaster, crisis and risk problematic undermines and perhaps
unintentionally marginalizes per se a consideration of the social construction of risk dimension that
has been so emphasized and brought to the forefront as DR studies evolved over the last 35 years, in
particular. The crisis is always societal, not climatic (climates do not suffer crises), and climate is a
contributor to this.

While climate-related risk is a subcomponent of overall disaster and quotidian risk, ‘climate
risk’ does not exist as such. What really is being referred to is climate hazard, and climate hazards
in relation to risk cannot be understood without a consideration of the vulnerable and exposed
societies that lead to this. A parallel misuse of concepts can be found in DR studies where many
years ago the notion of seismic risk was substituted for seismic hazard, aligning terminologies with
evolving conceptual schemes.

Thus, ‘climate risk’ is in reality climate hazard(s) with social implications due to exposure and
vulnerability, while ‘climate crisis’ is in reality crisis for society due to CC effects. And climate
governance should in fact be development governance considering climate risk considerations.
The shorthand use of terminologies leads to a deviation from central aspects of understanding and
definition.

A second aspect relates to the prominence given in CC discourse and discussion to the notion of
‘extreme events’ and the linking of these to the CCA discourse. Thus, while few would deny that GW
and CC have and are likely to contribute to the increase in the intensity of associated physical and
biotic events, pushing them towards a newly defined concept of extreme, we should not forget that
extreme events have been part of the DRM context and discussion for a verylong time pre-CC analysis.
Disaster risk analysis has for years contextualized and relativized such emphases on the intensity
of the physical hazard and its role in disaster by demonstrating how many times disaster risk and
disaster are not related to physical extremes but rather to extremes in exposure and vulnerability
with consequent extremes in impacts. Smaller scale, less intensive, but more recurrent events can
in fact cause more damage and loss than hazard extremes, where vulnerability and exposure are
extreme or when impacts are measured over long periods of time. In both pre- and post-CC eras,
it should be remembered that extreme is a characteristic assigned to climate events or other types
that are on or above the 90th percentile or below the 10th percentile statistical range. The notion of
extreme will change as CC impacts increase, and what was extreme yesterday may not be extreme
today but could rather be part of a changing normalcy.

And finally, when referring to extreme events, it has become common to hear the idea of
adaptation to such extremes. This is fostered as a notion by the dominant coverage and concern for
such extremes in press coverage and even institutional dialogue on the CC problem. It is of course
very difficult to think of adaptation measures to extreme events—that is to say, events that are rare
and of long return periods. Disaster risk reduction or mitigation measures are surely necessary but
as part of a continuity of the concerns of DRM-DRR historically. Such concentration on extreme
events has led in many ways to a downplaying or lack of discussion of adaptation in its real sense,
namely slow-onset but permanently evolving and transforming events such as drought, heat waves,
deglaciation and water loss, species migrations and others; and to the risk associated with changing
climate norms and averages. The link between themes of resilience in the context of everyday life and
quotidian risk implicit in these adaptation challenges and that of resilience in the face of extremes
must be given greater attention. These aspects will be taken up in the final section of this document
on governance for DR, informed by CC considerations.
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The overall conclusion we arrive at is that although uncertainty will undoubtedly increase as
CC has impacts on hazard patterns, recurrence and intensity, what is far less uncertain is the role
that exposure and general vulnerability expressed through poverty, exclusion, marginalization and
inequality will play in the incidence and distribution of risk, whether quotidian or disaster related,
or regarding other types of societal shocks or stressors. Such conditions will be and are the basis of
the differential impacts associated with shocks of varied types in today’s world, and it is increasingly
clear that the more than 300 million people living in conditions of poverty and exclusion today in LAC
are exposed and vulnerable to many different types of hazards or shock and risk context. Although
not absolute as a generalized conclusion, one can affirm that no matter what the type of shock,
in general it is the same population groups that most suffer and require overall social resilience
and not specific disaster, finance, health or other resilience. The basis of resilience building must
thus be access to resources on a democratic, participatory, just, equitable and ethical basis that
permits greater equality in access to life satisfiers—from services, to employment and income and to
aesthetics and use of free time. Disaster risk and disasters are results, not only causes of quotidian
economic and social malaise.
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3. Prominent disaster-risk drivers

Disaster-risk drivers refer to a series of conditions and processes of social origin that lead to
the construction-creation of disaster risk. These may lead to the existence or increase in hazard,
exposure or vulnerability conditions, possibly offset by existing or fomented capacity, resilience and
coping abilities. Exposure and its levels clearly are a socially driven condition as is vulnerability in its
different expressions—whether social, economic, cultural, psychological and institutional.

When dealing with hazards, many of the physical processes that underlie hazard or danger are
not socially conditioned as such, as is still the case with most volcanic and seismic activity and many
geomorphological processes such as landsliding and land sinkage. Here the physical process is not
socially driven, but the exposure to the hazard and the intensity is.

The hazard component of the risk equation is, however, made more complex and brought closer
to the risk-driver context when we are dealing with what the LAC region has termed ‘socio-natural
hazards’, the product of unsustainable relations between society and the environment and processes
of environmental degradation and transformation (Lavell, 1996). Here, a wide range of processes that
vary in terms of their scale of expression and social incidence must be considered. On the other
hand, the process of GW and CC, due to greenhouse gas emissions, can have effects on quotidian and
non-routine climatic hazards at all levels from local through subnational to international or global
(see subsection 3.1).

In sum, the idea of disaster-risk drivers remits to both entirely social processes that influence
exposure and vulnerability levels and characteristics and to processes of social intervention in the
natural environment that lead to new hazard expressions or a potential increase in levels of existing
hazard, particularly as regards hydrological and geomorphological processes.

The number, type and complexity of disaster-risk drivers is ever increasing and probably defies
any attempt at easy classification and description. Examples of these and their workings will be
provided in the next section of our document on forensic study of disaster risk and disaster. In the
present section analysis will exclusively consider some important basic aspects and classifications
of key relevance to the overall interest in resilience and intervention in DRR. Although dealt with
separately, these contexts are in fact intertwined and interrelated.

Prior to such analysis and classification, it is important to consider the distinction made earlier
between intensive and extensive disaster risk and disaster as this relates to risk and resilience.

Early writings on the subject of small-, medium- and large-scale disasters (and implicitly the risk
that precedes them) and the development of the DESINVENTAR database in the LAC region in the
early 1990s enabled registration of small-scale, locally experienced events and the damage and loss
associated with them. These sources also considered these as a continuum whereby conditions
leading to extensive risk could be scaled up over time, resulting in more intensive risk conditions
and future larger-scale disasters affecting the same areas, populations and assets. That is to say,
the drivers of extensive risk have prefaced those associated with intensive risk and are the basis
for this process and any future risk condition. This accepted the possibility of new scale-driven
processes developing over time as area and social functions and roles changed or were modified. The

16




Redefining Socionatural Resilience within the Human Development Framework: Disaster, Risk and Resilience in Latin America and the Caribbean

conclusion from this type of argument and analysis, as has been expressed in UNDRR GAR writings,
is that social disaster-risk drivers are probably more easily analysed and identified when dealing
with less complex or intensive risk scenarios. They are also more evident and relatable to ongoing,
quotidian social conditions of existence, expressed in such factors as inequality, poverty, exclusion
and marginalization. In contexts of intensive DR given the magnitude of the hazard event as such, the
clear identification of the role and relative participation of socially induced conditions in the overall
risk formula is more complex given that an extreme intensive event will more likely than not lead to
loss and damage, even total direct loss and damage, even to more favoured social groups, and even
if their post-impact resilience, through the existence of insurance and other saving mechanisms, is
vastly different.

A second important generic distinction relates to the urban or non-urban nature of the disaster
risk and disaster itself, the nature of the urban and rural processes under consideration (according to
size and complexity issues, ranging from advanced- or mixed-economic to less-developed-economic
scenarios, etc.) and the role of different risk-driver processes in such differentiated conditions (see
Maskrey and Lavell, 2022). Clearly in urban contexts, concentration, densification and centralization;
degradation of urban resources, slopes and river valleys; the interconnectivity and interdependence
of intra-urban and interurban systems; and fragmentation in urban governance all have a major
effect.

A third central consideration relates to the direct driver versus indirect driver issue, or in other
words, the direct versus systemic indirect effects related to different risk-driver contexts.

Recognizing the need to filter experience and empirical case study through the lenses of the
conditions described above, a simple generic classification of disaster-risk drivers can be developed.
While some select examples will be provided below, the operation of such driversin real life conditions
can be appreciated in the next section where we deal with the results of a number of forensic causal
analyses of past disasters in the region.

3.1. Socionatural, hydrometeorological hazards

3.1.1. Autonomous local and subnational processes (with overlaps to
international cross-border impacts)

Many of these processes link to everyday quotidian risk contexts where environmental degradation
is a result of the search for natural resources and ecosystem services by excluded poverty-ridden
populations through to those associated with advanced economic interests. In the case of the
former, the degradation may serve short-term interests but also severely affect future sustainability
of livelihoods and living conditions. In the case of advanced economic interests, short-term gains are
transferred in terms of risk to third parties. Among the most prominent and historically registered
processes in the region, the following are important:

* Deforestation of river basin lowlands, hill slopes and urban slopes with increases of erosion,
landsliding and flooding at a local and wider river-basin level (Mitch’s impacts in Honduras).
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* Cutting of mangrove forests and other coastal vegetation with severe repercussions in terms of
erosion and impacts on coastal infrastructure and buildings due to wave action (the Caribbean
basin).

» Transformation of river flood plains and other susceptible areas into urban centres with the
suppression of natural drainage processes (natural absorption and filtration, and mediated
discharge into rivers) and inadequate construction of engineered or nature-based schemes
for controlling future run-off, including rainwater drainage channels and urban dams and
retention lakes. Flooding due to this is often increased due to garbage deposits in drainage
channels or urban rivers, particularly in marginal zones (Montego Bay, Jamaica; Buenos Aires,
Argentina).

* Filtration of domestic liquid discharges directly into the subsoil due to lack of drainage
infrastructure, with consequences in terms of urban slope instability, landslides and slow
processes of remotion of urban slopes (La Paz, Bolivia).

* The mining of slope and river materials for construction purposes with increases in landsliding
and flooding or land subsidence.

» Extraction of water from urban aquifers with impacts on urban drought, land sinking and

compression. Landsliding will be amplified where heavy rainfall occurs on saturated soils
(Mexico City and Tegucigalpa, Mexico).

3.1.2. Global-process influences on local and regional contexts

The local and subnational processes summarized above are expressions of the so-called
Anthropocene in action, the wide-scale molding of the earth’s surface by small- and large-scale
human intervention, what Amitav Ghosh (2021) has called ‘terraforming’. Historically these hazards
have accompanied and amplified those associated with normal climate and its variations. Nowadays,
however, GW and anthropogenic CC are leading to a yet not always accurately measured or
dimensioned sum of intensified or new socionatural hazards. Despite the difficulty with attribution
of many new or changed hazard (or even resource) contexts to GW and CC or in accurately projecting
at a regional or local level the probable future effects under different change projections, high-to-
medium levels of certainty exist regarding many phenomena. It is scientifically possible to anticipate
an amplification of the socionatural hazard scenarios in many places in the world and therefore an
increase in the hazardousness of place in the future. At the same time, such changes signify indirect
increases in many dimensions of exposure and vulnerability, themes we will examine later.

The possible changes in and greater recurrence and intensities that both intensive and extensive
hazard patterns may suffer will take place in a multi-hazard context where different types of hazards
may interact and synergize in their effects. This is so between physical hydrometeorological,
geological, biological and technological hazards. The increased drivers of risk this signifies will
frequently interact in the frame of other shock conditions in society that are associated with civil
and political unrest or conflict, social polarization, economic and financial crisis, among others.
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The LAC region, with nearly 700 million population, is vast in its territory (20 million km?2). It
extends north to south for nearly 10,000 kilometres and east to west close to 6,000 kilometres, is
bordered by two major oceans and the Caribbean Sea, and varies in altitude between sea level and
about 6,700 metres at the Cerro Aconcagua. Both non-socially intervened hazard and risk patterns
and those affected by GW and CC are extremely diverse in such a territory that experiences multiple
levels of socioeconomic and human development. Abstracting from the vast range of conditions in
different localities and areas, a summary of the more critical socionatural and natural hazard and
risk contexts can be summarized as follows, according to subregions of the continent, some clearly
GW and CC related and others not. This summary is based directly and verbatim on Wilkinson, et al.
(2021), who provide a summary of a vast literature on the topic until 2021, which can be consulted in
the original document.

Mexico and Central America

Current hazards contributing to extensive and intensive disaster losses in the region include heat
waves, prolonged and recurrent drought, flooding associated with heavy rainfall and coastal storm
surge during tropical storms, landslide and coastal erosion, and heavy winds associated with tropical
storms. Projected natural and socionatural hazard and risk conditions in the future include those
associated with:

* Anincrease in the number of extremely hot days: the above-1.5°C averages suffered last and
probably this year are preludes to this forecast. Heat wave magnitudes and durations could
also increase.

» The Central American Drought Corridor (CADC) is especially prone to drought due to reduced
rainfall in the wet season linked with the El Nino-Southern Oscillation, whereas Mexico tends
to experience drier conditions from December to February during La Nifia events.

* Increasing rainfall variability—more intense rainfall events interrupted by longer dry spells—
during the summer monsoon season from June to August; the delay of monsoon onset has
already been observed.

* Increases in temperature and rainfall variability due to CC are exacerbating stresses to
ecosystems across the region and will continue to erode the DRR services they provide.

* Small-scale producers and rural communities are highly vulnerable to rainfall and temperature
anomalies. Drought situations affect access to water, and this in turn creates cascading impacts
through reduced agriculture yields and incomes that contribute to poverty and threaten food
security.

* Climate models project that sea surface temperatures will continue to warm along the eastern
equatorial Pacific. This could intensify El Nifio and contribute to higher drought risk across
the region. Climate models demonstrate medium confidence that precipitation could decrease
in most seasons throughout Central America and Mexico, although there is the potential for an
intensification of the North American monsoon over parts of Mexico.

* The region has suffered frequent disasters linked to extensive and intensive risks, with
multiple impacts on human health like heat stress and stroke, expansion of the range of
vector- and water-borne diseases, food insecurity, air pollution, the loss of life and injuries,
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ecosystem degradation such as increasing desertification, accelerating losses of coastal
mangrove systems, water insecurity, impacts on livelihood such as crop yield reductions and
crop losses, the loss and disability of primary breadwinners, displacement and migration, and
infrastructure damage and destruction.

* Coastal mangrove forests and inland forests are under significant pressure across Central
America and Mexico due to urbanization and growth in tourism, agriculture, aquaculture,
livestock expansion, and illicit activities like drug trafficking, fires, and mining. These
deforestation rates matter because forests serve as a buffer for flooding, release water supplies,
and reduce landslide risk through slope stabilization. Mangrove forests and coral reefs could
be hard hit by sea level rise and warmer and more acidic oceans.

* Global mean sealevelrise is projected to be between 0.43 and 0.84 metres when compared with
levels that occurred between 1986 and 2005. This will increase the impacts of both extreme
wave events during storms and daily high tides. With growing populations and concentrations
of infrastructure in low-lying coastal zones, intensive disaster risks associated with storm
surge and heavy winds will be amplified. The extensive risk associated with higher high tides
includes frequent low-level flooding that damages infrastructure and leads to saline intrusion
into coastal water supplies.

The Caribbean

Mean global temperature increases above the 1.5°C limit set at the 21st Conference of the Parties
to the United Nations Framework Convention on Climate Change (COP21) will have a particularly
devastating impact on the natural and human systems of small islands through alterations in
extreme weather events, sea level rise coupled with intense wave action and storm surges, and coral
reef viability. Sea level rise will also exacerbate secondary hazards of coastal inundation and saline
intrusion and lead to creeping risks to water supplies. These creeping risks will be particularly felt
in areas where coastal erosion is occurring. This erosion is caused by urbanization, infrastructure,
loss of coral reefs, and accelerated shoreline loss during hurricanes due to mangrove deforestation
and coastal wetlands destruction. Flooding and drought risks are likely to be exacerbated due to
increasing rainfall variability and the potential for drier and hotter periods. A possible extension
of the dry season will place strains on shallow freshwater supplies in low-lying Caribbean coastal
areas, particularly when coupled with sea level rise that could lead to saline intrusion. If global
mean warming reaches 2°C or higher, water stress is likely to be continually problematic for several
Caribbean nations. Hazard and risk relate to these phenomena:

* The loss of coral reefs will reduce their function of attenuating losses due to wave action and
will exacerbate other stresses on fisheries and economic activities tied to them, as well as
potentially damaging tourism.

* Human health risks are noted throughout the region, with links between warmer seas during
El Nifio events, warmer temperatures, and food-borne and vector-borne diseases. Rates of
ciguatera fish poisoning increase with warmer ocean temperatures, and leptospirosis rates
coincide with El Nino events. Increasing temperatures and rainfall have been observed to
enhance conditions for malaria, dengue and Zika transmission in some Caribbean islands and
throughout Colombia, French Guiana, Guyana and Suriname. Warmer temperatures projected
under various CC scenarios are therefore likely to augment the transmission and range of
mosquito-borne disease.
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* Hurricanes are projected to intensify in the future due to CC, although there is still uncertainty
about whether the overall number of tropical cyclones is likely to increase. Landslides and
subsequent extensive risks are also likely to increase given the potential for heavier extreme
rainfall events coupled with ongoing deforestation and CC-reinforced ecosystem degradation,
which destabilize hill slopes.

Western South America: coastal areas, the Andes and the Altiplano (including parts of
Argentina and Bolivia, Chile, Ecuador and Peru)

* Increasing temperature trends have been noted throughout western South America.
Precipitation trends are more spatially variable. Climate change is believed to be partially
responsible for the extended drought that began in 2010 and continued through 2020 in the
central Andes of Argentina and Chile. Some higher elevations in central Chile and central-
western Argentina have experienced declines in snowfall, with cascading impacts on water
availability during the summer.

* There is high confidence that increases in river run-off in the La Plata basin and decreases
in Central Andean River basins in Argentina and Chile have been linked with precipitation
shifts, and the eastern Central Andes (northern Argentina and Bolivia) have seen an increase
in the intensity and frequency of extreme rainfall events during the austral summer, which has
contributed to devastating flooding.

* Glacier melts and retreat along the Andean Cordillera is accelerating, with satellite imagery
indicating that snow cover has declined at an average rate of 12 percent each decade between
1968 and 2018, and glaciers have also been retreating. The Intergovernmental Panel on Climate
Change (IPCC) review indicates that snow depths in the subtropical Andes are likely to decline
between 10 and 40 percent between 2030 and 2050 when compared with snow cover between
1986 and 2005. Warming temperatures, particularly at higher elevations, when coupled with
erratic precipitation, will cause further glacier melt. The southern Andes, for example, are
projected to lose between 10 and 55 percent of their 2015 ice mass by 2100, and tropical Andean
glaciers could lose between 40 and 100 percent of their mass by 2060. Fires in the Amazon
emit black carbon emissions, which coat Andean glaciers, thus increasing their absorption
of sunlight and therefore their melt rates. This increases the annual glacier melt rate by
3-4 percent depending on dust concentrations on the glaciers: the higher number of dust
concentrations, the higher the melting rate, which at times can reach up to 11 percent. Future
glacier shrinking rates will also be affected by the rate of deforestation and the frequency
and severity of fires in the Amazon rainforest in addition to the warming and increasing
precipitation variability due to climate change.

» The larger cities of Mendoza in Argentina, La Paz in Bolivia, Santiago in Chile and Huaraz in
Peru have different dependencies on glacier melt for their water supply. These dependencies
are more prominent in the hotter months. Nearby dependent natural lakes would not be able to
compensate for the loss of water reserve due to the glacier shrinkage. Water insecurity might
also intensify conflicts between water users in the Andean basins. There is high confidence
that CC pressures on glacier and high mountain ecosystems will directly stress water supplies
and contribute to increasing degradation of the high-altitude peatlands, which are also crucial
for moderating water release.
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» Glacier retreat is also associated with glacial lake outburst floods (GLOFs) that pose extensive
and intensive risks to downstream communities. Catastrophic flooding associated with
GLOF events has impacted communities in northern Peru and other high Andean regions for
decades. A GLOF event above Lake Palcacocha and Lake Jircacocha in 1941 killed nearly 6,000
people in Huaraz, Peru, and destroyed half of the city. Existing high mountain lakes are filling
with glacier meltwaters and new ones are being formed. Acceleration of glacier melt due to CC
could lead to an increased potential for GLOF events.

* The effects of human-induced environmental degradation on ecosystems and their services in
this region will be exacerbated by increasing temperatures, more variable rainfall, increasing
sea surface temperatures in coastal areas, and glacier melt in the Andes.

* A significant proportion of rural livelihoods throughout this subregion is highly dependent
on natural resources and therefore vulnerable to climate variations, particularly where
agropastoral expansion in rural areas, illegal logging, urbanization, and oil and gas exploration
and mining are putting significant pressures on ecosystems. Communities throughout the
Andes face catastrophic landslides triggered by heavy rainfall and slope destabilization caused
by human activities.

* A potential increase in more extreme El Nifio events due to CC could exacerbate future
landslide hazards in the future. Deforestation and land cover change in the Amazon Basin are
affecting the climate in the Andes, as evapotranspiration and water recycling in the Amazon
influences large-scale atmospheric circulation and resulting precipitation patterns.

* Finally, increasing temperatures and rainfall variability are likely to have impacts on the
transmission of vector-borne diseases like dengue, Zika virus, Chagas disease, leishmaniasis
and malaria. Mosquito-borne diseases are common in the coastal areas, and cases tend to
increase during the rainy season, with significant increases occurring during strong El Nifio
events. These vector-borne diseases cause significant morbidity and mortality in tropical and
subtropical areas of this region and have low-level extensive impacts on household well-being
and incomes. Warmer temperatures, coupled with increasing development and transportation
in forested areas, are likely to facilitate the spread of disease vectors like mosquitos, sand
flies and Triatominae bugs into the higher elevations of the Andes. This could present a new
set of health risks to indigenous and other populations living at higher elevations that are not
accustomed to some of these diseases.

The Amazon Basin

The Amazoniaregion contains the world’s largest rainforest, which plays an important role in global
and regional climate, including in the exchange of water between the rainforest and the atmosphere.
It acts as a carbon sink that has a major influence on the global carbon cycle and therefore plays a
key function in the earth’s climate balance. The Amazon River plays an important role in the water
cycle and water balance of much of South America.

The Amazon provides invaluable natural resources and ecosystem services to global and local
communities. Approximately 34 million people live in the region, including 3 million indigenous
people from over 350 distinct indigenous groups. It also contains at least 10 percent of the world’s
biodiversity, 2.1 million km2 of protected areas, and is home to over 40,000 plant species and 2,500
species of fish.
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The climate in the Amazon Basin is tropical, with incredible biodiversity and ecosystems spanning
rainforests, floodplain forests, savannahs and rivers. The rainforests strongly influence temperatures
and rainfall and modify local climates, which in turn modify the climate of the entire continent.
The Amazon stores an estimated 150 billion to 200 billion tons of carbon; this global carbon sink
influences the global carbon cycle and rates of global CC. The Amazonian rainforests are a critical
global link in preserving regional and global climate balances. An estimated 1.6 million people living in
cities in the Amazonas state of Brazil face extensive risks due to drought and warming temperatures
and intensive risks from heavy rainfall and flooding.

Prominent hazard and risk contexts include:

* Accelerated rates of deforestation in recent decades pose severe threats to the Amazon’s
survival. Primary causes of human-induced deforestation are agriculture (which includes
cattle ranching), soya and palm oil cultivation, logging, road construction and urbanization.
High rates of deforestation over the last 50 years have reduced biodiversity, cultural assets
and ecosystem services and have contributed to Latin America’s greenhouse gas emissions. In
2008, 40 percent of Latin America’s emissions were related to agriculture, forestry and other
land-use practices.

* The Amazon Basin encompasses a large area, with varying precipitation trends over recent
decades across the subregion. There are no clear rainy season trends over tropical Amazonia.
The dry season has become longer and drier over southern Amazonia since 1979. While not
all areas have experienced significant seasonal or annual precipitation trends, there has been
an increase in extreme flood and drought events over the past few decades. The trends of
increasing precipitation in some parts of the north (and decreasing precipitation in the south-
west) are being mirrored in river flows in tributaries of the Amazon. There is no clear signal
in CC projections identifying how the rainy season might evolve in the future due to climate
change.

* Agricultural slash-and-burn practices frequently start forest fires throughout the region, and
their spread is exacerbated by climate conditions during the dry season from approximately
June to November. While not every forest fire is directly started by people, studies note that
the spatial extent and severity of forest fires in deforested areas is greater than in those areas
with minimal human activity. An increase in the number of future forest fires and their spread
may be expected given the trends in land use and the combined interactions of CC—both
temperature increases and a possible intensification of El Nifio events leading to drier dry
seasons.

* While precipitation trends are unclear for some areas of Amazonia, mean temperatures are
significantly increasing throughout Brazilian Amazonia (and throughout much of Brazil as a
whole) in all seasons. Climate models strongly agree that Amazonia will continue to warm in
all seasons, with the potential for more extreme heat events.

* Heavy rainfall triggering flooding, droughts, heat waves and forest fires are some of the
hazards contributing to disastrous impacts throughout Amazonia. Brazil has experienced the
highest number of floods in LAC since 2000, with some 70 million people affected between
2000 and 2009.
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* Earlier and more recent studies indicate that flood frequencies and depths have been increasing
in the Amazon Basin due to deforestation, which drives increased rainfall run-off and river
discharge.

* Overall, slow-onset shifts in temperatures and rainfall patterns along with extremes have
continued and will continue to generate further impacts on Amazonian ecosystems and
services. These in turn pose indirect cascading disaster risks for water security, agriculture,
health, infrastructure and the tourism sector. Any reduction in rainfall would affect not only
Amazonia but also Brazil’s central-south region, where most of the country’s agriculture and
silviculture are located.

* Heatwaves will also contribute to significant heat stress and heat strain for the elderly and
those whose jobs entail heavy physical labour like farmers and construction workers.

* Several model studies and field experiments show that about 50 percent of rainfall in the
region originates as water recycled in the forest. Even small changes in evapotranspiration
are expected to affect water vapor fluxes and could lead to reductions in precipitation
independent of CC. Drought conditions affect water quantity and quality in the main Amazon
stem and its tributaries. Sdo Paulo and other Brazilian cities faced water scarcity issues due
to a combination of drier-than-normal conditions coupled with water management failures,
deforestation and large concentrations of populations in its megacities.

* Higher temperatures, more heat waves and the potential for more variable rainfall, as well
as deforestation impacts on hydrological cycles, will have negative impacts on hydropower
generation and crop yields—and other socioeconomic impacts. Large-scale deforestation is
likely to create a feedback mechanism that further increases local surface temperatures,
decreases evapotranspiration and reduces precipitation. It is projected with some confidence
that river discharges may decrease within and beyond the Amazon Basin.

* Climate change is also thought likely to exacerbate drought risks throughout Amazonia, which
could accelerate forest dieback. There are concerns that if deforestation reaches 40 percent of
the original Amazon forest cover, widespread dieback of the whole Amazon forest could ensue.
There is medium confidence that a tipping point could be reached, leading to large dieback
and the conversion to a more savannah-type ecosystem if global mean warming exceeding 3°C
is reached. However, the true resilience of the Amazon rainforest to combined human-induced
pressures like CC and deforestation is not yet known.

3.2. Drivers of exposure

Increased exposure to hazard events is seen to be a major factor in increased risk today and over
the last 30 years, with increasing value and number of assets, buildings and infrastructure locating
in hazard-prone areas despite the existence of more and more advanced risk analysis tools and
methods as well as norms and regulations controlling location in hazard-prone areas (UNDRR, GAR,
2009-2017). With the combination of hazard and exposure, the scene is set for high levels of risk as
vulnerability grows commensurately. Here it is clear that without exposure, vulnerability to disaster
would not be a concern. For this reason, control over location and exposure is seen as an initial key
to reducing DR. Among the more important contexts in which exposure plays a lead role is that of
urban centres with the continued rapid urbanization of society and growth of urban population, now
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accounting for over 80 percent of the population and economic production in the LAC region overall.
The principle identified drivers of exposure are as follows:

* The attraction of resource risk areas on seaboards, lakes and rivers, volcanic surroundings
and slopes for human occupation and economic activity drive exposure. Such resource
dotation includes not only material land and water resources but also the resource of location,
geographical position and the benefits these offer for trade, commerce and exchange. The
resource attraction aspect often surpasses the hazard factor given the trade-off between
short- and medium-term economic, commercial and trading gains and longer-term large-
scale damage and loss, once hazard has materialized as disaster. With globalization, seaboard
and lake- and riverside locations are increasingly attractive due to transport access that
facilitates value chain operations across continents but also increases systemic risk concerns
and impacts. The aesthetic and tourist value of such locations also grows. Such factors are
overall determinants of the overall location and growth of cities and comprise a macroexposure
element, where dominant and changing economic interests are determinant. More local and
point-based considerations affect exposure at a microurban level. Many cities now located in
highly hazard-prone areas were originally located according to strategic, trading, commercial
or defensive interests where the hazard location was not taken overly into account, was
unknown at the time or comprised part of the attraction of the area given the protection it
afforded the town or hamlet established there. The dynamics of urban concentration has led
to what were originally logical or reasonable locations being converted into highly hazardous
places for settlement and industry, now increased by CC and GW effects and coastal, river- and
lakeside hazard growth. The increasing diseconomies of scale, costs of urban maintenance and
challenges of mitigating CC effects, among others, are leading to increasing growth and urban
concentration in smaller cities in strategic, but frequently highly hazard-prone, locations and
with local governments that are anxious to attract investment but frequently at the cost of lax
urban development and security controls (Maskrey and Lavell, 2023).

* Exposure and vulnerability intertwine many times where the low socioeconomic status
of marginal and excluded populations that generally engage in informal economies and
societies has obliged the occupation of unsafe land on urban slopes, sides of river gulleys,
drought-prone zones and others on a massive scale. This process was originally fed by large
migratory movements from country to city and, since the beginnings of the present century,
by international migration, due to political, economic, environmental and other push factors
(of Argentinian, Colombian, Ecuadorian, Honduran, Venezuelan peoples, etc.). Such processes
have been aided and abetted by government permissiveness in contexts typified by a lack
of urban controls and planning, availability and opportunities for access to safe land. Such
occupation is also fomented by corruption, speculation and the existence of land sharks selling
illegal land on urban peripheries. And, due to the resource-scarce nature of the occupying
populations and the lack of urban service provision, the population is a source of its own risk
construction as it induces processes by which urban slopes are deforested and made unstable
due to domestic waste discharge into the subsoil, along with blockage of river channels with
garbage and waste. The hazard-prone location of hundreds of millions of LAC population in
cities is a clear example of the ways quotidian risk factors lead to DR where, beyond overriding
land access problems, the absence of urban services and often government prohibition of their
provision due to the declaration of hazard-prone non-occupiable areas in urban norms and
laws leads to a lack of resilience to all aspects of life among affected populations. This leads
to the clear conclusion that among the best forms of DRR and resilience, increases in human
development levels and access to basic service provision and life satisfiers are in the forefront
(see Lavell and Chavez, eds. 2023).
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* Hazard exposure particularly at city or town level and as regards infrastructure in general
is amplified in its effects on risk due to the lack of control over building and construction
techniques and materials in hazard-prone areas. Given the extensive existence of hazards
and the fact most places are to some extent hazard prone in the LAC region, avoiding hazard-
prone locations overall is extremely difficult. But it is well known that with existing technology
and building materials, even finance-short, poorer populations can or could access techniques
and materials that allow construction in high hazard-prone levels with a guarantee of limited
damage and loss to assets. However, bad building is more typical than rare due to a lack of
correspondence between permissions to locate or informal location processes and access to
or use of hazard secure technologies. This may be explained in lower-income populations
by lack of access to finance or knowledge of secure building options, through to corruption
where assets are sold or built by third parties and where local government fails to exercise
adequate controls. In more affluent populations and public infrastructure, multiple conditions
can intervene from ignorance of hazard levels, through financial shortfalls to corruption in
building practice and local government failures to exercise controls or its search to promote
development in different areas, even offering incentives to hazard-prone locations.

* Cases of indirect exposure leading to risk are present in LAC mainly where dependence on
inputs and finished products by one area from another depends on transport routes for access
to the importation of products, both as inputs and finished goods. The limitation the Panama
Canal’s capacity due to water shortage in the river basin that feeds it or the breakdown of the
route from Mendoza to Santiago de Chile this year are examples.

3.3. Drivers of vulnerability

The discriminatory nature of disaster damage and loss relates essentially to two macrovariables:
lack of power and inclusion in decision-making processes and in control over access to secure
livelihood and asset protection; and, lack of financial and other resources that permit access to
protection, adequate land and adequate asset building, whether this be on the part of population and
communities or on the part of local and other governments (failures in financial decentralization to
local governments may leave them vulnerable when faced with protection needs, for example). Both
conditions are of course fueled under conditions where sufficient detailed and accurate information
is lacking as regards hazard and exposure considerations or is not immediately and easily available
to all interested parties.

These two conditions, and the differential access to opportunities experienced by varied social
groups is of course conditioned to a major degree by society’s structure and the ways power, both
economic and political, is distributed, held and exercised. From this perspective, DR when seen
from the exposure and vulnerability angles is an extension of quotidian risk conditions that are
determined themselves by that distribution of power and access to decision-making.

At a more disaggregated level, the economic and political power held by large-scale economic
interests, increasingly concentrated and globalized, determines the configuration of territory and
its use, leading to risk and non-risk territories as well as risk-prone and more protected populations
(Hewitt, 1997; Dorling, 2023). The short-term nature of many decisions and the private economic
gains from production and economy, accompanied by moral hazard (where risk-creating processes
are compensated for those involved, by compensatory actions by government, insurance and other
actors post-impact) and corruption contexts, lead to both intensive and extensive risk contexts.
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These are part of the vulnerability context given that third parties, non-contributors to the risk, may
suffer its consequences while those perpetrating the construction of risk gain from such a process. A
classic example is the deforestation process in Honduras over the decades prior to Mitch in 1998 that
had severe repercussions in terms of landsliding and flooding affecting poor populations in rural and
urban areas, while the earnings from such a process were concentrated in large economic interests.
Similar processes exist today in the Amazon Basin and other tropical lowland sites. Land-grabbing
to access key natural and agricultural resources is prevalent in the region today.

The next section includes an analysis of the growth of the Honduran city of Choloma over the last

50 years and the increase in DR involved due to unplanned or under-invested urban growth to satisfy
industrial in-bond plant interests.
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4. Revealing the social construction

of disaster risk and risk drivers

through the application of the =
Forensic Research on Disaster

(FORIN) guidelines and method?

As has been made explicit in previous sections, disaster risk is constructed and differentially
affects people and social groups due to the interrelationship and concatenation of diverse social
processes, from underlying root causes through to more proximate risk drivers and unsafe living
conditions. These factors and processes have been conceptualized, researched and systematized in
numerous academic treaties over the last 50 years. Based on the work of authors such as O'Keefe et
al. (1976), Hewitt (1983), Blaikie et al. (1994), and Wisner et al. (2004), subsequent efforts have been
made to develop guidelines and methods for researching the process of social risk construction
in concrete disaster circumstances, real or projected. One such approach currently increasingly
utilized in the LAC region, under the auspices of various international and national organizations,
including LA RED, UNDRR, UNESCO and the World Bank, is the Forensic Research of Disasters
scheme (FORIN) developed by a working group of the International Council for Scientific Unions
(ICSU, now the International Science Council) between 2010 and its publication in 2015 (see Oliver-
Smith et al., 2016).

The FORIN guidelines provide a framework, using comparative and meta-analysis, for researching
the processes, factors and agents involved in the construction of DR, where a disaster has already
occurred or is projected, scenario-wise, to occur in the future. As regards comparative analysis, two
disaster contexts are posited. The first regards the process of risk construction occurring between
the impacts of a disaster in the past, affecting a city, locality, sector, etc. and a second disaster,
affecting the same area at a future date (longitudinal analysis). The second compares the impacts
and their causes in circumstances where the same hazard event, with similar intensity conditions,
affects two discrete social entities or structures such as cities, farming communities and industrial
zones, with possibly very different levels of impact due to varied exposure, vulnerability, capacity and
resilience conditions that the FORIN method hopes to reveal (contemporary, comparative analysis).
The method can also be applied where an area has been affected by a disaster historically and has
since undergone large-scale changes and developments in the area. The method then searches to
reveal, in scenario building fashion, what the processes of risk construction have been and the likely
repercussions in the future if another event were to occur of similar or even lesser intensity. Meta
analysis would bring together the results of a sufficient number of studies to help reveal critical all-
encompassing drivers and those specific to different types of social and territorial circumstances,
helping to provide a medium for improved and more conscious DRR activities by the public, private
and civil society sectors.

2 Some examples (see Oliver-Smith et al. (2016) for details of the FORIN methodology).
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Here it is necessary to point out that international agreements on DRR have never been legally
binding on nation states, unlike the agreements on CC through the IPCC and its regular COP meetings.
Moreover, unlike what ensues when a plane, train, transport or medical crisis, accident or emergency
occurs, thereisno established and obligatory formal government mechanism for investigating disaster
occurrence, namely basic causality and agency, while processes of ascribing social accountability are
low on political agendas and in legal formats. The ideological trap incorporated in the idea of ‘natural
disaster’, plus still prevailing ideas as to nature, fate and uncertainty, among others, would seem to
hinder the push for more socially-based and responsible analyses of cause-effect, where disasters
are concerned. FORIN, without inducing ideas of guilt, is an attempt to provide evidence of social
mechanisms that permanently and persistently lead to risk and that, in theory, can be corrected in
the future, through a process of deconstruction or prevention of disaster risk. However, while no
established obligatory procedures for analysing cause-effect and the actors involved exist, there are
numerous isolated examples worldwide of governments and private interests that have demanded
investigation of failings, and which have led to formal legal accusations and even imprisonment of
found guilty parties. These have related to land-use permits in hazard-prone areas as well as failings
and corruption in the use of building materials and applying building standards and in public access
to hazard and risk information.

Based on the identification of a series of critical questions as to the context, agents and specific
processes around hazard, exposure, vulnerability, capacity, resilience and transformation, FORIN
advocates a multidisciplinary, co-production, highly participatory process of research incorporating
public servants, the private sector, population, and affected sectors and NGOs, among others, and
using secondary published sources. Emphasis on the integral nature of DR and the range of diverse
circumstances that contribute to it is recommended, including the ways everyday quotidian risk
and financial and health risk contexts and overall quotidian life provide the fuel for the construction
of DR, insisting that disaster-risk causation is not an autonomous process but intimately related to
ongoing social and economic, political and cultural conditions. This represents a continuity rather
than a break with these and a reflection of the use and control of power in society and the differential
access to resources and safety this signifies (Hewitt, 1983; Wisner et al., 2004).

More fully fledged, but expensive research processes that are rarely an option, given financial
limitations, can be overcome in part by more rapid, indicative analysis, where a clear identification of
the more fundamental aspects is delineated from the beginning through processes of pre-analysis.
One clear lower-cost option is to research more extensive disaster circumstances where research
can reveal processes in action that under non-constrained circumstances will lead to more intensive
risk and disaster in the future.

The analysis provided in this section is based on FORIN work undertaken in the LAC region over
the last eight years, providing one of the few options to consider the processes of disaster-risk
construction in the region in an integral fashion, establishing the links between DR and processes
that are often seen as discrete in the existing and historically present economic, social, political
and cultural scenarios. This is a needed mechanism for revealing the frequently inadequate and
functionally low efficiency of many existing governance arrangements for disaster risk. From the
causal analysis offered in each case, it is possible to identify key policy areas and needed instruments
to avoid or reduce risk.

Based on prior identification of critical DR scenarios in the LAC region that are replicated in many
different local and national contexts, the analysis offered concentrates in summary fashion on six
illustrative examples, justified for their significance for the attainment of sustainable development
under conditions of social resilience, and for which FORIN essays or reports exist. These studies
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have all been undertaken within the framework of LA RED, coordinated by Alonso Brenes and Allan
Lavell and supported by various financing agencies, including UNESCO, UNDRR, Action Aid and the
World Bank.

Below, the six cases are presented in summary fashion, starting with a comparative analysis of
causal aspects and needed policy domains in three independently undertaken FORIN case studies.
This is to date the only attempt at a preliminary meta-analysis to identify key factors and policy
domains in common, despite different contexts and disaster circumstances. However, the policy
areas identified in this first comparative analysis are easily identifiable in the other studies and relate
essentially to land use and spatial planning, environmental management, poverty and inequality
reduction, and governance issues.

* TFlooding in Artigas, Uruguay, and Piura, Peru, and landsliding in Imbabura, Ecuador: a
comparative analysis.

* ThecaseofCholoma, Honduras. Smalland intermediate cities growing under general conditions
of non-controlled DR are increasingly common. The LAC region is now over 80 percent urban,
and DR is consolidated in many of the large cities of the region, requiring corrective actions
that simply are not and will not be there given the financial outlay required, the size of the
problem faced and the lack of prioritization of DRR by local and national authorities to the
extent required (see UNDRR RAR, 21, 2021, and RAR 24, 2024, forthcoming). However, the most
rapid rate of continued urbanization and urban growth in the region is projected to be in
small and intermediate cities, in which prior studies have shown a high concentration of the
DR and loss that occurs, and which are severely lacking in DRR mechanisms and overall urban
planning schemes.

* The Fuego Volcano eruption of 2018 and the destruction of San Miguel Los Lotes,
Guatemala.

* Hurricane impacts in small island states, the case of Dominica.

* High mountain habitats, glacial retreat and glacial lake outburst hazards in Huaraz and
the Callejon de Huaylas, Peru.

» The cases of flooding in Montego Bay, Jamaica, and the specific problem of urban flooding
due to extreme and non-extreme hurricane and rainfall patterns in which problems of
exposure are combined with socioeconomic vulnerability and the mismanagement of
environmental systems and urban infrastructure provision.

* Drought and desertification in Central America and the impact on small-scale rural
agriculture and population.

These provide examples from rural and urban contexts where the relations and links to other
prevailing development contexts, conditions and challenges and to conditions of quotidian risk can
be highlighted and where disaster is seen as part of the continuum and relationship to normalcy and
not a state of the exceptional, as far as cause-effect relations are concerned.
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41. A comparative analysis of flooding in Artigas, Uruguay, and Piura,
Peru, and landsliding in Imbabura, Ecuador®

Artigas and Bella Union, Uruguay, suffered extreme flooding in 2015-2016, carrying on a disaster
scenario lived out on previous occasions and comparable in magnitude to a large flooding event at
the end of the 1950s. On the banks of two different rivers in the same department of Artigas, and
bordering Brazil, Artigas was more greatly impacted than Bella Union, which borders both Brazil and
Argentina. However, both suffered severe impacts to infrastructure, production and housing and
required the extensive evacuation of families from their homes.

Figure 1. Brasil, Argentina and Uruguay: contiguous flooding patterns

The province of Piura, in northern Peru, suffered catastrophic impacts associated with the 2017 El
Nifio, one of the strongest on record. Impacts were particularly severe in the Catacaos, Cura Mori,
Castilla and Piura city districts. Although El Nifio affected many different areas of Peru, the Piura
area was the most affected with over 30 percent of total national damage and loss. Urban areas were
especially affected, but loss and damage were experienced across sectors and activities, including
tourism and intra- and interregional commerce. The Piura region —and in Peru at large— there exists
an advanced understanding of El Nifio events and their effects; indeed, the Piura region received
early warnings of the impending rainfall and flooding.

3 Provided by Alonso Brenes.
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Imbabura province in northern Ecuador was severely affected by landsliding in early 2017, a
condition suffered on numerous previous occasions and in the country in general. Ibarra, Otavalo,
Pimampiro and Cotacachi suffered the greatest effects. Landsliding is rarely associated with great
human loss in this region but severely interrupts commerce, trade, tourism, personal movement and
other economic and recreational activities with a particularly severe impact on small-scale rural
and urban producers, with vegetable and fruit growers suffering the greatest consequence due to
product perishability.

The three cases indicated are different in many ways. However, a comparative analysis undertaken
by Brenes for the present document to identify the common drivers and governance failings in the
DRM area provides the following summary (many are of complete relevance to the FORIN study
areas described below in sections 4.2 to 4.6).

Despite the diversity of the three case studies, a set of common elements emerge from a
comparative analysis:

Manifestation of underlying risk drivers: Underlying drivers of DR, as seen in section 3, include
unplanned urbanization, poverty and inequality, environmental degradation, CC, inadequate
governance, and dependency on critical infrastructure. The case studies of Imbabura (Ecuador),
Piura (Peru) and Artigas (Uruguay) illustrate these drivers and their manifestations in DR scenarios.

Unplanned urbanization is a significant driver of disaster risk, as seen in all three case studies.
In Imbabura, road infrastructure has been developed without adequate planning that considers
hydrometeorological and geomorphological risks, leading to recurrent landslides. Similarly, in
Piura, unplanned urban expansion into flood-prone areas has increased the region’s vulnerability
to flooding. Artigas and Bella Union have also seen the occupation of high-risk areas without
proper territorial planning, exacerbating the impacts of floods. These examples underscore the
importance of integrating risk considerations into urban planning processes to mitigate the
adverse effects of natural hazards.

Poverty and inequality exacerbate the impacts of disasters, disproportionately affecting
vulnerable populations. These cases suggest that socioeconomic vulnerabilities must be addressed
to enhance community resilience to disasters. In Imbabura, small- and medium-sized agricultural
producers, who are economically vulnerable, suffer significant losses due to landslides and lack
compensatory mechanisms. In Piura, informal settlements and poorer sectors are the hardest
hit by floods, highlighting the inequality in recovery capacities. Similarly, in Artigas, low-income
families occupy high-risk areas due to the lack of safe and affordable housing options, making
them the most affected by floods.

Environmental degradation is another common factor increasing disaster risk in these regions.
In Imbabura, deforestation and changes in land use contribute to slope instability, raising the risk
of landslides. In Piura, the expansion of agricultural frontiers and ecosystem degradation have
reduced the water retention capacity, exacerbating floods.

Climate change plays a critical role in the recurrence and severity of natural hazards. In
Imbabura, climatic variability and an increase in extreme weather events, such as heavy rains,
contribute to frequent landslides. In Piura, the El Nifio Costero phenomenon, intensified by CC,
has increased the frequency and severity of floods. Artigas experiences heightened flood risks due
to the El Nino-Southern Oscillation and changing precipitation patterns linked to climate change.
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Inadequate governance is a pervasive issue contributing to higher disaster risk. Imbabura’s risk
management focuses on reactive responses rather than proactive prevention and mitigation, with
significant disparities in management capacities between government levels. Piura exhibits poor
territorial planning and weak enforcement of regulations, reflecting inadequate governance in
risk management, with concentration of capacities at the national level and underdeveloped local
and regional resources.

Dependency on critical infrastructure is a vulnerability factor evident in these case studies.
In Imbabura, road infrastructure, vital for local mobility and economy, is frequently disrupted
by landslides, highlighting dependence on vulnerable infrastructure. Piura’s floods have severely
impacted critical infrastructure such as homes, schools and health centres, underlining the
region’s reliance on these facilities. In Artigas, floods have heavily damaged basic and productive
infrastructure, emphasizing the critical nature of these assets. These examples demonstrate the
need for resilient infrastructure to withstand and recover from disaster impacts effectively.

Common areas for action

Based on the analysis of the case studies, three main issues need to be addressed to effectively
reduce disaster risk:

1. Improved urban and territorial planning. Inadequate urban and territorial planning is
a critical issue that contributes to communities’ increased vulnerability to disasters. In
Imbabura, the development of road infrastructure without considering hydrometeorological
and geomorphological risks has led to recurrent landslides, disrupting transportation and local
economies. To mitigate these risks, it is essential to integrate comprehensive risk assessments
into urban and territorial planning processes. This involves identifying and avoiding high-risk
areas, enforcing building codes and land-use regulations and incorporating CCA measures.

2. Socioeconomic vulnerabilities. These are a major driver of DR, as they limit the ability of affected
populations to recover and adapt. Addressing socioeconomic vulnerabilities requires targeted
interventions to improve the livelihoods and resilience of these communities. This includes
providing social protection programmes, improving access to affordable housing, and ensuring
that vulnerable populations have access to resources and support for recovery and adaptation.

3. Weak governance. Weak governance hinders effective DRM. In Piura, poor enforcement of
territorial planning regulations and weak institutional capacities have exacerbated the impact
of floods. Strengthening governance frameworks and building institutional capacities are crucial
for effective DRR. This involves improving coordination between different levels of government,
ensuring adequate funding and resources for DRM, and enhancing local authorities’ capacity to
enforce regulations and implement risk reduction measures.

33



Redefining Socionatural Resilience within the Human Development Framework: Disaster, Risk and Resilience in Latin America and the Caribbean

4.2. The case of Choloma: rapid urban growth and disaster risk*

In 2018 the World Bank financed a FORIN research process and summary essay on DR in the
cities of Choloma and Turrialba, in Honduras and Costa Rica respectively (World Bank, 2018). The
cities offer contrasting urban settings, with Choloma in rapid growth and Turrialba in decline or
redefinition. Both studies concentrated on flooding hazards, in the case of Choloma associated with
hurricanes and tropical storms given its Caribbean location and in Turrialba with the impact of El
Nino episodes, in particular. Association of increased rainfall and flooding with CC was posited but
with no clear evidence of relationships available given the state of scientific evidence today for these
cities. Here we will concentrate on the Choloma case given space restrictions and the relevance of
analysis of new rapidly growing urban centres in view of their importance in the region today and
in the future.

The city of Choloma, an extension of the San Pedro Sula metropolitan area in northern Honduras,
has grown from a predominantly rural area in 1974 with a population of some 35,000 persons when
hurricane Fifi hit the area (causing some 1,500 deaths) to over 350,000 today. Choloma is now
predominantly urban and projected to pass San Pedro Sula in the hierarchy of Honduran cities in
the future.

Urban growth and territorial coverage accelerated post-1980 with the increasing industrialization
of the municipality, fired by the 1987 law fostering in-bond industry in Honduras, particularly textiles
and electronics. High levels of migration to the city have occurred with a predominance of working-
age women suitable to in-bond industry needs, such that the city’s population is skewed towards
the feminine component (54 percent). Increased demand for housing and service infrastructure has
led to rapid growth of the urban area but delivery has been insufficient to satisfy demands and
needs, leaving housing and service infrastructure under high conditions of disaster risk. The labour
force frequently rents housing on a rotational day-and-night basis due to cost and lack of sufficient
housing provision. Environmental degradation in the three river basins that cross the zone plus
urban air contamination and rubbish deposits in rivers increase overall risk factors and drivers and
link the quotidian to such disaster risk. The 2017 flooding associated with hurricanes Maria and Irma
showed the city’s considerably increased risk since the times of Fifi and predict very severe problems
for the future.

The increase of urban DR is a classic example of the impact of national development policies
on local urban areas where available resources are far from sufficient to plan and provide the
infrastructure and conditions for rapid urban growth, which, when combined with socioeconomic
vulnerability among the workforce and homebased or migrant populations, bodes badly for the
future. The relationships of the production supply chain with other areas outside of Choloma, both
national and international, increase the probability of systemic risk impacts of a profound economic
and social nature.

The process of new urban development is of course greatly influenced by local and regional
planning policy and action as well as governance, and a lack of this has been identified as the principal
driver of DR in the area. Lack of spatial planning and norms and regulations that are implemented
and obeyed, corruption and the search for short-term economic gain for cities in need of economic
impetus, all have worked to construct the risk scenario that existed when the study was undertaken.

4 Taken from Lavell and Brenes, for the World Bank.
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This can be summarized using a quote from a 2018 COPECO evaluation document:

“There are no legal instruments that allow the declaration of high-risk areas and the
development of policies aimed at limiting the occupation of these, for defining housing uses
and declaring protection zones. The maintenance of protection works is null, and the new ones
respond to the situation and immediate need and not to comprehensive planning approaches.”

This postdated the following comments from the Choloma territorial planning document of 2006:

“Detectable conflicts occur at riverbanks, the major streams and the wetlands, and gaps exist
where zoning guidelines are not observed as to set-back and protection zones.”(page 8)

“The municipality has legal instruments that allow ordering of the use of the land, but for
reasons not apparent cannot exercise much control of these uses and in general has allowed the
occupation and use and utilization of lands of recognized danger and vulnerability.” (page 9)

“The maquila industry has acted almost independently of local norms...the new maquiladora
facilities are being assembled on the banks of the Choloma River within limits that the law has
established as non-occupiable.” (page 10)

“There are notable conflicts over uses in populated or urbanized areas, particularly in the city
of Choloma where vulnerable lands have been used with consequent flood damage for residential
construction, housing and industrial facilities... it is common to find construction in places
designated as uninhabitable by the authorities.” (page 12)

“Conflicts are all due to the lack of application of existing ordinances and laws and to the
traditional practices of disaster victims.” (page 24)

“But the issue of zoning is only part of the general planning process that requires, among
others, continuity and constant investigation of the processes that motivated the initial process
(of risk construction).” (page 26)

4.3. The San Miguel Los Lotes, Guatemala, Volcan de Fuego disaster,
3 June 2018°

On 3 June 2018, the Volcan de Fuego in southern Guatemala erupted with lahar flows over a period
of 18 hours. That occurring between 12 a.m. and 3 p.m. in the Las Lajas ravine led to the almost total
destruction of the town of San Miguel Los Lotes, Escuintla province, with a reported 430 deaths and
missing persons, and destruction of the bridge over the ravine on the route connecting Guatemala
City to the coast. Serious damage also occurred at the La Reunion Country Club and Residential
Community, a luxury resort on the flanks of the volcano, but with no deaths or injuries to staff or
guests. Some 37 communities were located between 4 and 7 kilometres of the crater in 2018, housing
some 100,000 people. Over half the population around the crater were internal migrants, some
having taken advantage of the country’s peace agreements to locate in the area, but also including
many who were returning from abroad, particularly Mexico, where they had sought refuge from
internal conflicts in the country. The study concluded as to the existence of:

5 Taken from Lavell and Brenes for the World Bank.
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“A ‘dangerous’ volcano with no history of previous large-scale human loss [7 victims were
registered in a 1974 eruption], but which, with each different major eruption, (about 60 eruptions
of 4 VEI between 1524 and 2018) affected different areas with different effects. Certain areas
have been affected more than once, with evidence of this in the conformation of their soils and
local geology influenced by the impact of pyroclastic flows, lahars, lava and ashes and tephra
associated with the eruptions of 1542, 1717, 1932, 1963, 1974, 2012.”

This fact led the authors of the FORIN study to conclude that many other communities around
the volcano could suffer the 2018 disaster, under different eruptive conditions. That is to say, the
disaster was not a one-off, chance or bad luck affair but a singular occurrence affecting Los Lotes
area that could potentially affect many other areas in the future. Of interest here is the fact that the
affected area was not among the most hazardous areas identified by the authorities and scientific
organizations, and the only fully fledged scientific observation site for the volcano was not in the Los
Lotes area.

Understanding the process of occupation around the volcano is critical for understanding loss
and damage. This must be accompanied by an understanding of the cultural, historical, political,
economic and social contexts that contribute to the level of understanding of the volcano and its
behaviour on the part of local populations and as regards the use and implementation of DRM tools
and processes by the authorities prior to the eruption.

Among the outstanding aspects revealed by the FORIN research, the following were seen to be
critical in the context of a volcano that is clearly extremely dangerous, but which was not perceived
as such or was ignored by much of the population due, amongst other things, to:

* The lack of serious eruptive activity during the decades prior to the 2018 eruption.

* The fact the volcano comprises a natural resource attracting large- and smaller-scale
enterprise to agricultural pursuits—coffee, bananas and oranges—and tourism.

» Thedifferentiated level of distrust and lack of confidence in government that led to a differential
take-up on the opportunity for training and early warning in different communities, while at
the same time local opinion, beliefs and customs favoured ignoring the volcano’s hazardous
nature.

* The day of the eruption was a Sunday, and the town was busily engaged in social activities
with visiting guests and family from outside and had little perception of the volcano’s changing
conditions, despite warnings from civil defense personnel of the need for evacuation and
caution

* On amore structural level, the prior lack of implementation of land-use zoning or recognition
and incorporation of information from high quality risk-mapping exercises realized previously,
mainly by international collaborators.

The context of Los Lotes contrasted completely with that of the golf club resort where prior
training and drills promoted by the hotel staff, combined with a close liaison with national
authorities and the use of daily warning bulletins, along with onsite observation and understanding
of changing volcano behaviour existed. By 11.30 a.m. prior to the large destructive lahar in Las Lajas
ravine but with evident signals of change in volcano behaviour, the administration called a first
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evacuation and later expanded this to the hotel rooms and suites, such that by 3 p.m. when the lahar
overrode the limits of the ravine, no one was at the site. Interestingly very few of the nearly 100 hotel
employees from Los Lotes or their families were killed during the eruption. Prior to building the
resort, extensive hazard and risk studies had been undertaken to such an extent that the owners
were able to obtain insurance for the facility from MAFRE of Spain. Clearly the experience of the
hotel shows that the hazard of eruption may be balanced by efficient early warning and evacuation
procedures that allow the natural resource location to be used while caring for the population’s
security. Although certain press coverage wished to attribute the differential impacts in the two
zones to aspects of inequality and marginalization of Los Lotes as compared to the golf facility, this
was not the case, and other more structural aspects must be accessed to help explain the disaster.

Governance failings were critical in explaining the tragedy, from prior lack of control over location
in hazard-prone areas, accompanied by the lack of use of high quality risk maps in determining
location controls and a lack of buffer zones or national parks that inhibit occupation in clearly
dangerous areas, through to the lack of early warning practice for many communities; the lack of
personnel and equipment in the hands of INSUVUMEH to allow an adequate study and monitoring
of the volcano (only one volcanologist was available for each of four active volcanos, but three
others deemed dangerous had no personnel assigned; and, on the day, equipment failures led to
the scientific institution learning about the critical midday lahar from international sources, using
satellite imagery, not from their own observation posts because news of the lahar was not available
as it happened); and, finally, a clear lack of adequate communication between local observers and
actors, INSUVUMEH, and national and local emergency managers.

The study concluded that:

“Regarding the response of actors to different facets of a crisis related to a particular threat
and the final realization of a disaster situation, it is fundamental that such crisis conditions
and their effects are recognized as the continuity and result of processes that condition the daily
life of the territory in question, and not simply as a rupture of the normal routine conditions of
existence of the affected population. For this reason, the weight of the history of the country and
its regions and localities, the conditions of poverty or well-being that prevail, formal educational
levels, the type and nature of predominant economic activities, knowledge of the surroundings,
religious beliefs, and the levels of social capital and grassroots social organizations will be
projected and reflected in preventive, mitigative and particularly reactive social responses....
The tragedy clearly reflected a normal daily routine that quickly became tragedy under the
circumstances that 3rd of June. The structural became conjunctural. The disaster revealed a
history of inadequate systems of knowledge and monitoring without basic field equipment,
maintenance or mountain lookouts. What could be interpreted as being anomalous reveals
important lessons about systems and comprehensive risk management in which responsibility
is and must be shared between authorities and the population. The tragedy of June 3, 2018 is
as much the result of the inefficiency or inoperability of the official organizations as of the
reaction-inaction of the population who, for various reasons rooted in consolidated conditions
of vulnerability, played disaster risk off against every day risk and life needs or simply did not
know or did not care to know how to respond.”
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4.4. Dominica, an island in search of resilience®

Dominica is a Caribbean island of some 750 km2, a resident population of 75,000, with nearly
150,000 living abroad (the diaspora community) and 15,000 in the capital city of Roseau. It is
highly dependent on the international economy, with an economy based on agriculture for home
consumption (the banana industry collapsed post-1990 due to European Union restrictions on
exports-imports), tourism, financial services and limited manufacturing industry. Dominica has a
30-percent poverty rate, 23 percent unemployment and increasing inequality.

Dominica is mountainous and undulating, crossed by more than 300 rivers or streams, and 90
percent of the population is located on the seaboard, as are economic production and infrastructure.
Flooding, landsliding and water logging render 70 percent of the island non usable for agriculture.
Historically impacted by hurricanes, tropical storms and occasional seismic and volcanic activity,
the country suffered three major storms between 2007 and 2017, ending with Maria, that destroyed
a good part of the country’s infrastructure and buildings, economy and future. The Maria occasion
led to a 220-percent decrease in GNP—the two prior events, 90 percent and 58 percent, respectively.
Over 90 percent of housing was destroyed or severely damaged as were bridges and roads These
storms came as the country attempted to recover from the financial crisis of 2008-2010, which
severely impacted the country and demonstrated the fragility of small island states to exogenously
generated crises. Following Maria, COVID-19 wreaked havoc with the island not because of its direct
effects (no deaths and few illnesses) but due to the impact on export markets and tourism.

The fragile and non-resilient location of economy and population was a product of past colonial
country decisions guided by the need to have easy access to export locations on the coast. The now
reduced indigenous Kalinago population, also located on the seaboard in an area set aside for them in
the west of the island, had historically located inland in recognition of the protection afforded when
faced with tropical storms and hurricanes. In sum, the fragility and risk-prone nature of the island
combines physically associated and economically dependent aspects. Development opportunities
rely much on external assistance and support, and the diaspora community plays a significant role
through financial transfers in country resilience. As Barclay et al. (2019), expresses:

“Across the Caribbean a series of short-sighted policy and investment decisions have led
to an accumulation of exposure and vulnerability to hazards in these islands. High levels of
debt and dependency on external finance, economic instability, insularity, remoteness, and
environmental fragility limit the development potential of small Caribbean islands as do the
repeated devastating impacts of disasters.” (p.149)

With such concatenated and sequenced impacts, the country had no real alternative than
to consider a new development paradigm based on resilience, DRR and sustainability principles,
especially given that CC is continually creating new hazard levels and intensities. The search to
transform Dominica into the first resilient country in the world is a result of such impacts, fed by
ideas from the international community. This is laid out in the National Resilience Development
Strategy for Dominica post-2018, which recognizes the systemic effects of different externally and
internally generated crises that are financial, economic and environmental. The Climate Resilience
and Reconstruction Plan highlighted six central areas of action and concern for resilient development:
strong communities, robust economy, durable and well-planned infrastructure, enhanced collective
consciousness, improved institutionality, and protected and sustainably leveraged natural assets

6 Taken from Maskrey, Jain and Lavell, UNDP.
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and others. These six elements will define and make concrete the notion of resilient development in
the future. The importance of this approach can now be fully appreciated once more after assessing
the impacts of recent hurricane Beryl in the Caribbean with its totally disastrous effects for the
smaller islands, comparable with the effects of Maria in Dominica.

4.5. Huaraz: Glacial retreat and the hazard of glacial lake overflow’

In 1941 the city of Huaraz, Peru, suffered the effects of a large landslide caused by the overflow of
the Palcacocha lagoon, with more than 6,000 deaths. The city is subject to recurring patterns of high
risk due to the dynamics of deglaciation and the zone’s social and geographical configuration. The
instability of the glacial mass in the Andes was also demonstrated with the 1970 landslide, incited
directly by the so-called Ancash earthquake, that destroyed the town of Yungay with an estimated
24,000 deaths.

The accelerated retreat of glaciers due to GW has increased the volume of water in the Palcacocha
lagoon, increasing the risk of overflow and alluvium accumulation. Although this problem is structural
or very long term, it was a problem that has not been perceived adequately by the authorities and
citizens until more recently. Only with an increase in the legitimacy of the scientific discourse on CC
has this problem been dissociated from simpler ideas that it was a concatenated event, a product of
the 1970 earthquake. Only in the 21st century are its causes beginning to be linked to GW and CC.
The 1941 disaster was not a unique or isolated case; a similar situation was faced in 2003, providing a
warning of the region’s persistent vulnerability.

A comprehensive analysis of the underlying causes and risk factors in relation to the Palcacocha
lagoon and the city of Huaraz requires a consideration of both historical events and the social
construction of risk, risk perception and other relevant aspects, including:

* The history of disasters in Huaraz, especially the floods of 1941 and 2003, evidence a
recurrence of catastrophic events exacerbated by natural and human factors. Exponential
population growth and urbanization in areas previously affected by the 1941 disaster have
increased the exposure and vulnerability of the city and the region.

» The perception of risk in the Huaraz community has evolved. Initially, the events were seen
as divine punishments or inevitable natural phenomena. Over time, and as a result of greater
intervention by technical-scientific entities such as the Glaciology Unit of the National Water
Authority (ANA) and the National Institute for Research in Glaciers and Mountain Ecosystems
(INAIGEM), the interpretation among regional citizens has evolved towards a more scientific
understanding of risk, although cultural beliefs persist in the communities that attribute
supernatural qualities to the Andean lagoons and foster a distrust of technology and engineers.

» The social construction of risk in Huaraz is complex, influenced by socioeconomic, cultural
and political factors. Lack of proper urban planning and development in high-risk areas has
contributed significantly to the current situation. Furthermore, uncontrolled population
growth in vulnerable areas has exacerbated risk exposure.

7 Provided by Angel Chavez, researcher on the project.
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» Disaster risk management in Huaraz has been limited by the lack of effective policies for
adaptation to CC and by the poor implementation of scientific recommendations in territorial
planning.

* Rapid urban development in risk areas and CC effects, such as glacial retreat, have increased
the frequency and magnitude of overflows from the Palcacocha lagoon. These factors are
crucial to understanding the current risk dynamics in the region.

» The early presence of engineering schemes for the treatment and mitigation of the risk in
dangerous lagoons exacerbated by GW has generated interventions that allow mitigating the
risk of alluvium accumulation. But the weak management of efficient systems to control the
water volume of lagoons, the inefficient safety barriers and the weak early warning systems in
the Huaraz region have increased vulnerability to the risks of rapid disasters associated with
landslides.

* The communities are not very favourable to the installation of measures to regulate the flow
of the lagoon. They perceive an increase in risk for them as lower levels of the lakes detract
from their tourist attraction. They are also not inclined to accept technology for climate or
early warning. There are beliefs that these technological devices affect precipitation regimes,
generating serious periods of low rainfall. Many other situations exist, causing rejections of
the technologies and engineers’ actions.

Proposed intervention strategies must be multifaceted and adapted to the sociocultural context
of Huaraz, including:

* Sustainable urban planning and implementation of strict land-use regulations that prohibit
construction in high-risk areas and promote sustainable urban development.

* Evaluation and regulation of urban development, considering safe areas for future expansion.

* Improvement of infrastructure and safety barriers, building and maintaining robust physical
barriers around the Palcacocha lagoon, involving the community in its design, implementation,
and operation and maintenance.

* Awareness-raising and public education, with the development of continuing education
programmes to improve understanding and management of disaster risk among Huaraz

residents.

* Multipurpose early warning and rapid response systems, developing and improving early
warning systems to ensure a rapid and effective response in the event of a flood.

* Advanced technologies for the early detection of signs of flooding and involving the community
for its appropriation, operation and maintenance.

* Generation of intervention opportunities in the medium and long term, which allow the
development of DR prevention and mitigation measures.
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Disasters in Huaraz are complex and derive from multiple factors, rooted in interactions between
climate, geography and human activities. For effective DRM, an integrated and holistic strategy is
required that not only addresses the immediate and underlying causes but also incorporates active
community participation and continuous government support. This multidisciplinary approach
should seek to integrate technical interventions and public policies focused on reducing vulnerability
and strengthening resilience, ensuring that the measures adopted are adapted to the local reality and
are effectively integrated into the daily life of the community, thus guaranteeing their sustainability
and effectiveness over the long term.

4.6. Montego Bay flooding®

Historically, Montego Bay, Jamaica, has been affected by flooding from intense, short-spate
rainfall. Recurring flooding typically affects the area along the coast within the boundaries of North
Gully, downtown, Bogue, Catherine Hall and sections of Iron Shore. To date, the city of Montego Bay
has suffered seven major floods in the years 1985, 1993, 2007, 2016, 2017, 2021 and 2022.

The 2017 and 2021 floods were preceded by similar precipitation levels; however, the flooded area
in 2021 was larger and affected more people. The 2017 flood reached a height of 5 feet (1.5 metres)
and severely affected an estimated 392 people. Affected critical infrastructure included gas stations,
Sangster International Airport and major roads. Communities and sections of the Canterbury
neighborhood (an informal settlement) that border the North ravine were also flooded. As part of
the response measures, 20 million Jamaican dollars (JMD) were allocated to clean and repair drains.
For its part, it is estimated that 933 people were severely impacted by the 2021 floods. Roads in and
around Sangster International Airport were affected, temporarily disrupting the airport’s operations.
Likewise, other main roads were impassable, or their capacity was reduced. This type of flooding is
an expression of extensive recurrent risk, but it is a prelude to what can happen if a large-scale
intensive event comparable to hurricane Beryl occurs.

The city’s critical assets are located primarily along the coast (as in most Caribbean islands; see
the Dominica case above). This includes the Sangster International Airport, large hotel chains, the
Cornwall Regional Hospital, the Montego Bay Fire Station, as well as other critical facilities such
as schools, health centres, fire stations and police. Likewise, because of the increase in irregular
settlements on the banks of the North and South streams of Montego Bay, structural damage to
houses and drains is common. The centre of Montego Bay is in a low area where the probability of
flooding is very high but where the main businesses and residential areas are located.

In the case of Montego Bay, the identified risk drivers include population growth and distribution
that has caused unplanned urban growth. In the absence of territorial planning plans that keep pace
with changes in the city and the inadequate application of existing instruments to promote safe
construction, there are still many people living in areas highly exposed to the threat of flooding.
Solid waste practices and management have not been effective in preserving a clean environment;
garbage ends up in rivers and drains, aggravating the risk of flooding and causing degradation of the
coast, which in turn puts both the environment and the livelihoods of people who make a living from
tourism at risk.

8 Taken from UNDRR (2024) summary publication of the case.
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The underlying factors that contribute to the risk of flooding in Montego Bay can be addressed
in several ways. Restrictive construction measures should be established in areas where the threat
of flooding has been identified as very high or high. There is also the possibility of strengthening
coercive measures to restrict the development of irregular settlements located along the northern
and southern banks (North and South Gully). The development of policies, regulations, codes
and other instruments that support the strengthening of governance around territorial planning
are a key element to reduce flood risk. Simultaneously, development in the highlands should be
restricted to reduce environmental degradation in the headwaters of the basins. At the same time,
the development of environmental regeneration programmes along the most important basins (in
the high, middle, low and coastal areas) would have multiple benefits. The reduction of waste in
rivers and streams, as well as the recovery of riparian ecosystem services, would contribute to DRR
and other aspects related to the right of all people to a healthy environment (UNEP 2022). To the
extent possible, enforcement of laws to control waste generation and inappropriate dumping can be
improved, for example by emphasizing fines for violations. Effective solid waste disposal strategies
can also be promoted in communities through education and public awareness. Periodic cleaning of
ravines should continue, and drainage networks in and around the city should be improved.

4.7. Drought in Central America®

Droughts have been a persistent hazard in Central America for over 15,000 years, leaving their
mark on ecosystems, life zones and resource-use patterns. While a connection to El Nifio is often
assumed, it is not always a direct cause. In fact, only half of the El Nifio events during this period
triggered regional droughts. Regional droughts are defined as those affecting four or more countries
and lasting for a year or more.

Recording drought impacts is challenging due to limited data and differing conceptualizations
across sectors and countries. This hinders comprehensive analysis and regional comparisons.
Despite these challenges, scientific understanding of droughts has improved in recent years, and
initiatives exist to bridge the knowledge gap between science and other sectors. However, translating
this knowledge into effective risk reduction remains challenging, as fragmented communication and
limited coordination between institutions continue to hamper efforts.

The 2014 El Nifio event had a significant impact on Central America, particularly in terms of
precipitation distribution. The region experienced one of the driest periods recorded in decades,
especially in the Dry Corridor, which includes parts of El Salvador, Guatemala, Honduras and
Nicaragua. In addition to the lack of precipitation, the 2014 event was accompanied by higher-than-
normal temperatures. These elevated temperatures increased the rate of evapotranspiration, further
reducing soil moisture.

Central America’s water deficit is structurally consolidated and historically consolidated: The
highest demand for human consumption, industry and agriculture are in areas with lower water
supply, on the Pacific slope (Figure 2). Some four out of the seven capitals are in the area experiencing
the most significant reduction in precipitation. There is no apparent future variation in population
settlement patterns, partly due to investment gaps, services and labour markets in the Caribbean
section of the isthmus where water is readily available.

9 Taken from UNDRR GAR special report on FORIN studies, 2024.
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Figure 2. Central America. Main urban agglomerations and trends of average precipitation for the
period 1901-2012 (mm).

200 300 krn

Source: The authors, based on data retrieved from: www.globalclimatemonitor.org

In the Dry Corridor, subsistence farming is the main livelihood for millions, yet staple crops like
maize and beans are unsuitable for the region’s arid conditions. This mismatch between crops and
agroecological conditions heightens farming communities’ exposure to extended periods of rainfall
deficit. On the other hand, the high population concentration in relatively dry areas of the Dry
Corridor places significant pressure on water resources and public services. In El Salvador, Guatemala
and Honduras, many rural communities face chronic water shortages due to limited infrastructure
for water storage and distribution.

Droughts in Central America disproportionately impact those with lower socioeconomic standing.
Vulnerability is linked to people’s livelihood and access to essential services. Farmers, particularly
small-scale farmers, are especially vulnerable due to limited resources for adapting to changing
conditions. Similarly, those lacking access to clean water are heavily impacted by droughts, as
existing infrastructure often struggles during dry periods.

Historically, the agricultural sector has borne the brunt of drought impacts, with small and
medium producers facing significant hardship. However, recent droughts have expanded their reach,
affecting even urban areas and industries. Water scarcity also disrupts industrial operations and
increases energy costs in countries reliant on hydropower.
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Institutional weaknesses further exacerbate the problem. Aging water treatment and distribution
infrastructure in dry regions leads to significant water loss, hindering access, particularly in rural
areas. Closing the investment gap in the water and sanitation sector is crucial for improving drought
resilience.

Drought risk management in Central America needs a more cohesive and well-coordinated
institutional framework. This weakness limits its ability to enforce regulations and monitor
compliance. Budgetary constraints are a significant hurdle, but improvements can be made through
better inter-institutional and local government collaboration.

Insurance penetration in the region is low, with limited options specifically designed to address
droughtimpacts. Existing agricultural insurance products cover only a tiny portion of potential losses
and are not widely affordable. Moreover, no financial solutions exist for losses related to hydropower
or water supply disruptions despite the potential macroeconomic impact of such events.

Currently, DRM plays a minimal role in drought preparedness. While some humanitarian
and sectoral support exists, DRM efforts primarily focus on emergency response rather than
comprehensive risk reduction. A more comprehensive approach is needed to address knowledge
gaps, strengthen regulations and tackle the underlying factors exacerbating drought impacts.

Along with the rest of the planet, the region is experiencing early effects of global warming and
climate change. The expected climate changes in the region will alter the quantity and extent of life
zones and conditions for the development of animal and plant species; it also has the potential to
change the hydrological regime in watersheds and, in general, the known conditions of the different
climates and microclimates in the region. It is estimated that dry regions will become drier, while
rainy areas will increase precipitation. In any scenario, environmental degradation occurring in
other areas does not help improve the situation: water pollution from industrial and agricultural
activities reduces the countries’ water capital and availability for human consumption and to meet
the ecological flows required by the region’s ecosystems. Deforestation is also rising in the region,
mainly in Guatemala and Honduras.
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5. Disaster risk management
and climate change adaptation
in a scenario of increasingly
interconnected hazards and risk

The definition of an appropriate governance basis for DRR and CCA in the framework of sustainable
and resilient development policy and practice at the national and international level must be based
on an accepted and hopefully increasingly consensual vision of how and through what processes
and deep-rooted or more immediate causal factors risk is constructed and as to the social actors,
individual and collective, involved. Previous sections of this document have attempted to advance in
this direction using concrete case studies and examples.

On the other hand, as complexity increases and the interrelations between diverse hazard and
risk contexts also increase with the systemic effects of diverse disaster-related hazards and the
intermingling of other societal risk contexts, a breakdown of established silos becomes more and
more necessary, and DRM and CCA should be increasingly integrated synergically with other risk
management spheres in the interest of fostering sustainable and resilient development (see Opitz-
Stapleton et al., 2019).

Latin America and the Caribbean are widely recognized as having contributed significantly to the
groundbreaking research and academic discussion that has promoted a social construction of risk
viewpoint relevant to DRR and CCA concerns and practice (see UNDRR, 2021). Moreover, with the
1989 law creating the National System for Disaster Prevention and Attention in Colombia, the region
provided an innovative example of change in governance conception. This occurred through the
development of a new decentralized, multi-sector, multidisciplinary and participatory scheme and
not on the idea of a single centralized institution in charge of and developing the actions needed when
dealing with the complex and highly differentiated problem of risk in the disaster-response and the
disaster and risk-reduction and control aspects. The Colombian example would offer the basis for
many reforms at the national level in the LAC region over the next two decades until its reform in 2011.
Both the evolution of social-construction thought and the development of the Colombian system,
along with the impetus given to the topic of DR with the establishment of the 1990 International
Decade for Natural Disaster Reduction, provided substantial fuel for the advancement of ideas and
practice around the DRR theme and, later, adaptation, as opposed to the until-then predominant
concentration on disaster response and preparedness practice. This has continued to the present.

However, it is widely accepted that despite the persistent call for and justification of scientific
and academic support for increased DRR and adaptation based on social-construction views, and
even the promotion of significant changes and innovations in national legislation and normative
schemes favouring DRR and adaptation over the last 20 years, little in relative and absolute terms
has been achieved when faced with the growing problem of DR in society. Less than 0.5 percent of
all Organisation for Economic Co-operation and Development international development assistance
is dedicated to DRR concerns while adaptation financing lags severely behind identified needs and
even commitments and has not contributed very much to DRR goals to date, and, according to the
latest IPCC evaluation report of 2023, it is contributing to numerous examples of maladaptation.
Some four out of every five dollars invested in the disaster problematic at a national or international
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level is dedicated to preparedness and response, establishing a vicious circle of increasing risk and
then increasing humanitarian costs, which in themselves are far from being satisfied as the demands
amplify due to the addition of new humanitarian demands for contexts such as forced population
movements, war- and climate-related migration and more and more complex disasters. (See UNDRR,
2024; 2021; the Political statement following the midterm review of Sendai).

The achievement of the Sendai 2015 risk reduction goals is now impossible by far, investment
in adaptation is severely failing, and DR is growing at a far greater rate than the meagre efforts to
reduce or control it in society. Moreover, the associated Sustainable Development Goals 2030 are of
course severely compromised in general, while failings in DRR contribute significantly to their level
of unattainability (related to loss and damage to potable water, drainage, health, education, urban
infrastructure and service provision, environment, etc.). The old established and well accepted
argument that disasters lead to the erosion of development benefits, particularly for the poorer and
more excluded, has clearly not been convincingly accompanied by a change to a prevention mode
substantiated by the well documented and argued fact that failed or skewed development processes
are the principal basis for the construction of DR, an argument equally relevant as regards climate-
related risk and adaptation failings (Wisner et al., 2004). While billions of dollars are invested, leading
to locked-in disaster and other risks, very few dollars are invested, primarily through dedicated
projects, to reduce that risk (Kellett and Watson, 2015).

The present section will attempt to provide a succinct summary of the essential elements of
the existing governance frameworks for DRR and adaptation in the LAC region and the posited
methods for achieving DRR-adaptation goals. It will also identify the current failings considering
both prevailing stumbling blocks and the weight of historical precedence in explaining the current
malaise. An identification of the required key transformations follows. The essence of such a proposal
remits to the need to see DR as an extension of quotidian risk and its causes and of everyday ongoing
processes and decisions regarding development, in such a way that DRM-DRR and adaptation are
not seen as disciplines or sectors as such, under the aegis or coordination of a single institution
or organization of civil defense or protection or emergency management origin, but rather as
development strategies. Thus, they need to be part of development DNA and achieved through the
control or reduction of disaster and quotidian risk using many long existing development instruments
and practices, as is the case of spatial and territorial planning, environmental management, sector
planning and budgeting, poverty and inequality reduction, etc.

Quoting extensively from a 2019 paper by Lavell and Maskrey:

“A complex ecosystem of interdependent risk drivers including climate change but also
environmental degradation, badly planned and managed urban development, displacement and
migration, water and food stress, poverty andinequality translate into increasingly unpredictable
outcomes for social and economic development and for the environment. Unfortunately, the
public policies pursued by most governments seem ineffective in the face of this qualitative
transformation of risk. Risk management has become conceptually and institutionally separated
from development, while exotic disciplines such as disaster risk reduction and climate change
adaptation are ill equipped to manage the complexity of interdependent risk drivers and radical
qualitative change. The dominant meta-narrative of risk as the impact of extreme, unexpected
and exogenous events on normal development has meant that such approaches literally miss
the point, veiling and obscuring the pathways of risk causality. Ultimately, the objectives of
these exotic approaches to managing risk are fundamentally contradictory: to protect the same
development paradigm that generates the risk in the first place.”
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5.1. The current structures and approaches'

From the dominance of disaster response and preparedness concerns present in most disaster
management, civil defense, civil protection, or emergency or contingency commission organizations
during the period spanning post-war until the 1980s, the disaster theme has increasingly been
impregnated with the topic of risk and the latent conditions that announce disaster in the future.
With this the notion of a disaster cycle, prevalent in the region till the late 1990s, to describe different
sequential actions related to disaster (prevention, mitigation, preparedness, response, rehabilitation
and reconstruction), has been replaced in many parts by the identification and consecration in laws
and norms of a conception of needed intervention guided by the ideas of corrective, prospective and
compensatory or reactive DRM. This is formulated in a development framework and is a nomenclature
and concept promoted and shared by the UN system through UNDRR, and particularly prevalent in
the Latin American region where it was first developed in the 1990s. This conception is in tune
with the social-construction view of DR and reflects the growing recognition that DR can or could
be reduced and controlled and that the weight of DRM concerns should increasingly emphasize
DRR aspects, particularly prospectively, given financial shortfalls for corrective management, while
not ignoring and continuing to support and improve more early warning and response organized
actions. With CC impacts increasing, this is highly significant for climate-related hazard and risk
contexts and for associated adaptation concerns.

The critique of the model as experienced, or rather as utilized today, will be dealt with later, but
essentially this resides in the fact that the implemented institutional model has created a DR sector
parallel to private and public development sectors, failing except partially and intermittently, to
interrelate and integrate with these as is needed to foster DRR and adaptation widely. DRR should be
a strategy, not a sector, and should be amply diffused throughout and incorporated in development
decision-making.

511. Compensatory DRM

The more long-standing dominant facets of disaster management and governance have related
to the compensatory or reactive mode, operational under threatened disaster conditions and, once
disaster is materializing or materialized, searching to reduce residual risk. This model was dominant
in the origins of institutional concerns for disaster because of the predominant understanding of
disasterasrelating causally tonaturalhazards and processes,leading to the notion of ‘natural disasters’
(O’Keefe et al., 1976), a discourse and understanding still prevalent in many institutional settings and in
the press today. With this, response, reconstruction and engineering dominated hazard prevention,
and control comprised the essence of disaster management approaches. Exposure and vulnerability
were basically absent as concerns. Today the compensatory, reactive mode, which is still highly
dominant, is constituted by actions, organizational approaches, participation and investment in early
warning systems, anticipatory or early action, humanitarian response, rehabilitation, reconstruction
and recovery, resilience building and social protection. In a world increasingly characterized by
crisis and disaster of growing complexity with ever expanding demands for humanitarian support
on multiple fronts (disaster, war, social conflict, starvation, climate mobility, etc.), the financial gap
between demand and supply is ever growing, a fact in itself that argues for and makes investment in
prevention and mitigation an imperative. However, this is simply not realized in a world where much

10 See UNDRR 2021 for a detailed examination of change and process over time.
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finance is available and unplaced, but trade-offs, priorities and decision-making lead to its use to
attend to other more profitable concerns economically and politically.

Figure 3. Financing mechanisms and instruments in 13 selected LAC countries

Tendencia de fondos por afio para respuesta en Barbados, Bolivia, Colombia, Ecuador, El Salvador,
Guatemala, Haiti, Honduras, México, Panamda, Perd y Venezuela, 2016 -2023
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Fuente: Financial Tracking Service, 2023

Note: Funding trends by year for response in Barbados, Bolivia, Colombia, Ecuador, El Salvador, Guatemala, Haiti, Honduras,
Mexico, Panama, Peru, and Venezuela.

51.2. Corrective DRR

Corrective DRR, which can be applied as a concept to the adaptation of preexisting assets,
infrastructure livelihoods, etc. to ongoing CC effects, searches to reduce existing risk in society
that structural risk created in the process of change and development of a society and which can
seriously compromise the development trajectories of different human communities. As latent risk,
it can impede future investment in development in affected regions or localities, and as realized
disaster, it leads to destruction of assets, livelihoods and human lives. The mechanisms for corrective
DRR are highly concentrated in engineering solutions—for example, flood and landslide hazard
control, retrofitting of buildings and infrastructure and relocation of communities—and costly to
implement. Hard engineering solutions can be accompanied or complemented by nature-based
solutions involving management of environmental resources in such a way as to decrease risk and
offer opportunities for social and economic development of benefitting communities. Unfortunately
to date, the investment in such solutions is very low and difficulties exist in designing instruments
that allow a channeling of private investment to such actions under conditions that allow a sufficient
economic return.

The corrective DRR scenario is increasingly complicated by the existence of associated, collateral
contexts of crisis increasing DR concerns for many areas and communities. The COVID-19 epidemic
led to increased complexity in managing existing DR contexts associated with flooding, hurricanes,
drought and earthquakes in the region. The social and political crises in countries such as Argentina,
Honduras and Venezuela and others along with CC impacts have led to numerous processes of
population movement, both internally and externally, with impacts on disaster-risk and CC adaptation
needs and demands. These contexts are those that underpin the argument that DRM and CCA have
to be integrated in wider and more all-encompassing risk management modalities, an aspect that
gains even greater credence when systemic risk effects are considered.
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Given the high level of existing risk in the LAC region, affecting numerous communities and
livelihoods, infrastructures and assets, decisions regarding investment in corrective DRR need to be
highly prioritized given the debt crisis of most countries and lack of both national and international
finance for investment in DRR. Cost benefit and multi-criteria financial analysis informed by
such arguments as the triple-dividend return on investment (reduced DR along with increased
development opportunities and additional social, environmental and cultural benefits) will always be
used to support decision-making in favour of DRR, but, when faced with other social and economic
demands, many short term in nature but highly rewarded economically and politically, investment
in corrective DRR falls far short of needs. Investment in corrective DRR is channeled principally
through dedicated budgets, projects and programmes where the DRR aspect is clearly established
and prioritized. This is DRM operating as a sector and not as a transverse integral element of
prospective development planning.

The problem of existing risk is of course now amplified by the CC and GW context. An enormous
amount of now existing infrastructure, housing, assets and livelihoods that are not close to running
their useful lives, and which may not have been developed following adequate DR-control methods
may now simply, because of changed environmental parameters, be under increasing DR constraints,
requiring investment in upgrading, adaptation, retrofitting, etc. This context, applicable to DR
concerns, is of course also present as regards everyday, more quotidian risk aspects where changes
in climate norms and averages—the new climate—makes preexisting livelihoods and production
practices increasingly inoperative. This results in reduced agricultural and human productivity due
to temperature rises, loss of average rainfall amounts on a regular basis affecting cropping periods
and productivity, etc.

5.1.3. Prospective DRR

Prospective DRR is what can be called the new kid on the block. The development of the notion
and practice owes much to the development of the social-construction view of disaster risk. The
prospective approach, advocating the avoidance or control over levels of DR in new social and
economic developments, projects and programmes, has been conceived as an expression of the
search for a more decisive inclusion of DR and its creation and avoidance as part of the DNA of
development and development planning. The objective is to overcome the current malaise whereby
DRR and the actions associated with it are seen or developed as a sector searching to relate to other
sectors through mainstreaming approaches but never really penetrating the world of development
institutions and goals, and essentially still linking to more traditional corrective and compensatory
DR concerns. This reflects the predominant political demand for a resolution of preparedness and
response concerns, but also the historical development and control of disaster institutions by the
armed forces or other non-development-centred concerns—contexts that still prevail in many
countries even today.

While prospective management is widely accepted in the DRR community as the way to the future—
and in cost benefit or multicriteria terms by far the most economically, socially and politically viable
solution and also of great relevance to adaptation thought—existing evidence suggests a still low level
of priority for such approaches despite the existence and experience with innovative prospective
methods and instruments in the region. More experimental than scaled-up at present, prospective
management has recurred to land use and urban planning, environmental management, norms and
controls over building standards, poverty and inequality reduction, and other development planning
methods to achieve risk-control goals.
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Innovative work through the Ministry of Finance and Economy and the National Investment
System in Peru in the early 2000s, and later in Central America, the Caribbean and elsewhere, has
allowed the development of methodologies and instruments to dimension investment decisions with
DR- and CC-adaptation criteria searching to control risk in development projects in general. Such
approaches at a national level are advocated and practiced at the development bank levels with the
World Bank, and Andean Development Corporation- CAF among others applying environmental
controls and norms in investment decisions. However, the evidence suggests a severe downfall
as regards what is needed, something that may be explained variously by aspects such as lack of
capacity, the time required to analyse risk against the political time demands to lay service and
production infrastructure out on the ground quickly, corruption and other factors. According to
analysts, the decision to invest and the quantity to invest is still more likely to be taken based on the
criteria of maximum population and territorial coverage of service and production than as regards
the security of the operation and guarantee of continuity in the future. Politics still gains over social
efficiency and performance.

Explaining the lack of take-up on prospective DRR concerns and investment, given the sound
arguments for this, not only in terms of DRR but also overall development benefits for the population
and their livelihood and lifetime resilience, is not easy. Explanations have been proffered and
arguments favouring take-up on prospective measures made for over 40 years now. The Organization
for American States and the Pan American Health Organization along with the U.S. Office for
ForeignDisaster Assistance- OFDA- advocated such an approach at the end of the 1980s in economic
and social infrastructure and health facilities but failed to significantly influence practice. The lack of
such take-up is clearly reflected in the increasing levels of risk and impact suffered today, a tendency
that can only increase as CC and other global stressors associated with environmental degradation
and interconnectivity between economies operate.

Given the overall nature of the 2025 Human Development Report and its concentration on the
aspect of societal resilience under shock and stress conditions and given the already widespread
development of analysis, comment, critique and conclusion as to prospective and corrective DRR in
modern-day society, we will highlight the aspects of a future DRM scheme that must be emphasized
when considered from an overall resilience angle. Those aspects link DR and disaster to the everyday
problem of resilience in society.

5.2. The problem of disaster risk reduction and disaster risk
management considered or constituted as a sector

The existence of institutions dedicated to disaster and, on the other hand, separately, to CCA and
mitigation themes, and the existence at international and national levels of subsectors—specialized
‘disaster risk’ themes (drought, weather, human migration and famine)—tends to isolate these themes
from the development governance frameworks and the development goal discussions. While mention
of climate governance and DR governance schemes is rife, it should be realized that this tends to
create a world where the underlying fundamental causes of processes lead to abstractions, putting
the attention on the malaise as opposed to the cause.

An autonomous, siloed, specialized and effect-based process is created with regards to these
themes as opposed to what could happen if the pervading thought was around development planning
and its goals, all referenced and dimensioned by considerations of DR and CC, but not dominated by
them. This also occurs with new themes such as climate migration and the call for climate-migrant
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governance as opposed to a development governance considering migration and mobility factors.
The governance emphasis on the problem rather than the cause tends and has tended to lead to a
concentration of policy on dealing with impacts and not on underlying causal factors arising through
skewed development processes and financial allocations. Dedicated institutions tend to marginalize
these from central development processes, reconfirm past priorities in disaster and climate response
and create the image among development actors that the institution established for the theme is
responsible for resolving it. This was in fact true when disaster response was the main goal of civil
defense organizations but is certainly not the case today where development-based DRR is sought.

Contrary to the existing disaster and CC schemes, the major initiative and organizational base for
DR prevention and control as well as adaptation, should be based on incorporation of risk criteria in key
economic and social sectors (health, education, agriculture, industry and commerce, infrastructure
and public works, transport, communications, etc.) and dimensioned from a territorial perspective.
It must be a component of the DNA of the development activity and promoted goals. The now long-
standing attempt to mainstream disaster considerations in sectors through the establishment of
sector and local government disaster offices simply has not been successful. The topic of risk and
adaptation must be assumed by development sectors as such and promoted through planning,
financial and budgeting institutions where risk reduction is part of the overall sector budgets and
not a tag-on or dedicated DR-centred and named component.

The corrective and prospective distinction may be applied in the planning of what is seen to
be a very important potential mechanism for societal transformation—the notion of building back
better post-disaster or crisis impact—especially given the growing incidence of disaster and crisis
in modern day society and in the allocation of financial and human resources. Subject to greater
analysis and consideration of this aspect, it is necessary to comment that little evidence exists in
general to support the idea that recovery and reconstruction post-disaster in the LAC region has,
during the present or previous century, led to significant change and transformation. Among more
recent cases, the post-Mitch so-called process of Reconstruction with Transformation failed almost
absolutely (see Lavell and Gamarra, 2024), while the post-Haiti earthquake reconstruction process
has clearly not led to social, political, economic or environmental transformation or resilience.

So, finally to resilience, the ‘new kid on the block’, which has appeared over the last 25 years as
an ordering, boundary principle in DRR and adaptation work, based on earlier work by specialists
such as Holling (1973) in ecology and subsequently modified or expanded in its relevance for
social and economic concerns due to the work of academics such as Berkes et al. (1998), Folke et
al. (2005) on socioenvironmental systems and Pelling (2010) on resilience as status quo, transition
or transformation. Still typified by intense debates and discussions, resilience has become the
dominating organizing concept in thinking about societies’ response and overcoming of stresses of
diverse types; and, unlike its early development up to the 1990s, resilience has placed more and more
emphasis not only on facing up to and absorbing shock but also to the transformation in preexisting
structural conditions such as to avoid shock in the future. In this sense, for many it is just another way
of referring to DRM or CCA among the varied practices that search to reduce and manage risk, but
with the advantage that it crosses and unifies diverse fields of enquiry where stress, reaction and risk
reduction are critical and in a world where the diversity and range of stress conditions—economic,
social, conflict and environmental-increases every year and in many instances are interrelated
in systemic and intercausal ways. Disaster is an excellent example of this where financial, social,
economic, environmental, health and other crises fuel the conditions that make DRR difficult, if not
impossible, and construct conditions that guarantee growth of vulnerability, exposure and risk in
society.
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Resilience assumes a far more defensible position and role where integration and coordination,
complementarity and synergy are sought through the development of integrated risk-management
authorities or even with the existence of risk ombudsman in countries. Thus, instead of resilience to
many and evenvery different things, alldealt with onasectorbasisand apartfromeach other—including
from disasters and climate, to finance, conflict, health, social and personal abuse, infrastructural
failure, psychological abuse and urban malaise—the notion could be used with reference to aggregate
conditions that represent overall human progress and welfare, a multi-indicator of progress where
multiple stresses are dealt with in an integral manner and based on understanding deriving from the
construction of complex indicators of overall human and livelihood resilience that brings together
the different components that make it up as a notion and condition.

A concluding statement

The social construction of disaster risk is an ineludible fact. Local, subnational and global
economic, social and political processes contribute to this, and intervening variables such as poverty,
inequality and exclusion signify that risk is often constructed by some and suffered by others. There
is a transfer of risk in the system. Because disaster risk is constructed through diverse skewed or
incomplete development processes and is an extension of the quotidian risk that derives from this,
that same development cannot hope to solve the issue; and governance arrangements for managing
risk that do not establish an intimate connection, linking and relationship with the development
process and transformation are doomed to failure. Moreover, given the relationship between disaster
risk and many other manifestations of societal risk, or the processes associated with them, a holistic,
integral approach to risk management is required, breaking down existing silos, more and more so
as the complexity, diversity and systemic interrelations of risk increases, and as uncertainty rises
regarding the nature, rhythm and intensity of triggering shocks. However, while recognizing that
this occurs in a world of increased certainty that vulnerability, exposure and incomplete human
development are constantly increasing and are prime causal factors in the risk equation whether
in terms of disaster, CC effects, health or other types of risk. Resilience to disaster is equivalent to
resilience in quotidian life and involves a range of different variables and conditions that only the
development process and planning can resolve.
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