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Abstract. This is an overview of the papers published in the
special issue.

1 Aim of the special issue

This special issue interrogates the multifaceted impacts of
disasters on architecture, urban and cross-border territo-
ries, landscapes, protected environments, and critical in-
frastructure, emphasizing the intersection of vulnerability,
resilience, and cultural memory. We invited contributions
that integrate empirical documentation, theoretical reflec-
tion, and design- or policy-oriented strategies, engaging with
advanced methodologies such as digital photography, pho-
togrammetry, and 3D modeling to capture pre- and post-
disaster states. Of interest are studies exploring decision-
making frameworks that reconcile architectural, artistic, and
historic value with socio-technical vulnerability, context-
sensitive retrofitting, post-disaster repair, and reconstruction
strategies informed by regional morphology, vernacular prac-
tices, and local knowledge systems. Contributions may ad-
dress the mnemonic and symbolic dimensions of cultural
landscapes, genius loci, and heritage sites, as well as nature-
and ecosystem-based solutions for climate adaptation, fire

and flood risk reduction, and infrastructure resilience. By
synthesizing empirical observation with conceptual inquiry,
this special issue aims to advance interdisciplinary under-
standing of how post-disaster interventions – from restructur-
ing and revitalization to renaturation and restoration – trans-
form both material environments and socio-cultural imag-
inaries, and to foster innovative approaches that challenge
prevailing paradigms in resilience, heritage, and landscape
scholarship.

2 Overview of the papers

The articles cover a diverse range of natural hazards, includ-
ing avalanches, cyclones, wind, rockfalls, many of them di-
rected to infrastructure resilience. Three papers are about
damage to roads, two of them examining road protection with
civil engineering measures in China while the other exempli-
fies multi-criteria decision making for road protection. Two
papers deal with hazards affecting a whole country in a dif-
ferent way due to its setting (wind in Poland and avalanches
in Switzerland) while the final paper deals with biochemi-
cal response of the marine environment to hazards. Thus, al-
though this session’s scope was adapted from the previous
“Natural hazards’ impact on urban areas and infrastructure”
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the impact on infrastructure remained central, but instead of
urban areas we have the alpine or marine natural environ-
ment, which can include the human.

The findings can be used for evaluating the need and de-
signing safety measures, disaster management as part of en-
vironmental management and infrastructure design. Among
the methods used are the classical ones for engineering/natu-
ral science such as the comparison between experimental/-
field investigations and numerical simulations, more mod-
ern ones based on satellite data analysis and finally machine
learning. One article is general, but dealing with the same
problem as the other one from China, while some cover
case studies, located either in Europe (Switzerland, France,
Poland) or Asia (India, China).

In Europe

The paper by Sharma et al. (2023) is using machine learn-
ing, namely a neural network model employed for mountain
hazards in Switzerland. Aim of the employment of artificial
intelligence is automating avalanche forecasting. Historical
data the Swiss Alps were used to train (accuracy 79.75) and
validate (accuracy 76.54) the model and with its help predic-
tions can be met for the current situation so warnings can be
issued if the danger is high. The model helps decision mak-
ing about safety measures (warning) to be taken in order to
minimise incidents.

The paper by Yang et al. (2024) proposes a step-by-step
guide designed to assist critical infrastructure managers in
indicator systems for assessing resilience to be included in a
multi-criteria decision system. Central to decision making is
the benefit-cost analysis which considers also potential side
effects of the actions aimed to lead to benefit. Disaster man-
agement experts will be able to prioritise actions aimed to fill
the gaps after strategies to mitigate risks associated with nat-
ural hazards have been developed based on their (economic)
effectiveness and feasibility. Such strategies are done accord-
ing to operational management and thus operational steps are
foreseen along with resources according to decision criteria
and measurement indicators, reference definition and data
collection. A real-world case study, the Nantes Ring Road
network in France, is included as practical example.

The paper by Chmielewski and Bońkowski (2023) exam-
ines extreme wind events in Poland, focusing on the impact
of wind depending on its speed. Two different estimations
show that assessment is challenging but also important for
effective risk assessment and mitigation strategies.

In Asia

The paper by Huang et al. (2023) is investigating the occur-
rence of a phenomenon not easy to understand, namely how
Super Cyclonic Storm Amphan (May 2020) triggered a sig-
nificant phytoplankton (chlorophyll a) bloom in a nutrient-
poor region of the central Bay of Bengal, India. Dozens of

mechanisms were uncovered, including inertial oscillation
(over 2 weeks), cyclonic eddy formation which reduced bar-
rier layer thickness, horizontal and vertical nutrient trans-
port, favourable light conditions (photosynthetically avail-
able radiation). This study highlights the impact of hazards
on marine ecosystems, which dynamically respond. Such re-
sponses will be better modelled from a biochemical point of
view in regions prone to similar hazards.

The paper by Luo et al. (2024) examines a rockfall dis-
aster in southwestern China caused by the damage and thus
loss of mitigation function of a flexible barrier protection of a
road by falling rocks. The study dealing with this road infras-
tructure is classical for civil engineering and comprises field
analysis compared to a numerical model of the slope, rockfall
and flexible barrier. The findings permit developing an opti-
misation strategy for the flexible barrier so that it retains its
protective function of the road infrastructure and connected
of human life.

The paper by Zou et al. (2024) investigates in a more
general way and not connected to a specific case study site
also the protection of infrastructure from rockfall impact, this
time on a pile-slab retaining wall structure. Lacking the case
study, only numerical simulations were conducted. Stress
distribution and deformation patterns were studied under dif-
ferent impact scenarios. The protective function of the retain-
ing wall is based on its ability to absorb and dissipate the en-
ergy from rockfall impacts. The absorption capacity proved
significant. To even better optimise the structure, some de-
sign modifications were proposed, thus enhancing infrastruc-
ture safety.
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