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Ecosystems and societies have evolved together and are shaped by local nat-
ural hazard regimes. We introduce hazomes, an Earth classification based on
multi-hazard disturbance patterns. By combining open-source intensity and re-
turn period data for eight hazard types, we identify thousands of distinct terres-
trial disturbance regimes. Hazomes aims to deepen insight into ecosystem and
societal resilience, enabling research on how ecological and human systems have
evolved under specific hazard regimes and how they may be threatened by climate
change. Using two complexity-diversity metrics, we demonstrate that hazomes
provide insights beyond climate zones or biomes. Moreover, we show how distant
cities can belong to the same hazome, serving as hazard disturbance analogues for
shared adaptation strategies. This approach complements existing multi-hazard
assessments by shifting the focus from individual events to disturbance regimes,
better reflecting long-term societal adaptation and ecosystem resilience.

1 Introduction
Natural hazards, such as earthquakes, tropical storms, and droughts, play a fundamental role in
shaping human and natural systems (1). For decades, scientists have studied individual hazards,
examining their drivers, intensity (also referred to as magnitudes or severity depending on the
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context), return period (equivalent to the inverse of the frequency), and consequences (2). More
recently, a growing body of research has shifted toward an interdisciplinary perspective, recognising
that the interaction between multiple hazards can amplify risks through compounding and cascading
effects (3,4). The United Nations Office for Disaster Risk Reduction (UNDRR) and the International
Science Council (ISC) published in 2025 the updated Hazard Information Profiles (HIPs) (5)
to provide a systematic common set of (multi-) hazard definitions. However, a comprehensive
classification of Earth’s regions based on the intensity and frequency characteristics of multiple
natural hazards is currently lacking, despite the availability of global datasets for individual hazards
(6). We introduce the concept of hazomes, a framework that systematically classifies regions by their
unique multi-hazard disturbance regimes, considering their types, return periods, and intensities.

The idea of classifying Earth’s regions based on shared characteristics is well-established,
dating back at least to the early 19th-century and Alexander von Humboldt’s work on vegetation
and climate zones (7). Well-known examples include climate zones, biomes, and ecoregions (8, 9,
10, 11, 12). Climate zones, such as those in the Köppen-Geiger classification (13, 14), are based
on regional differences in seasonal temperature and precipitation. Biomes extend this concept by
characterising large ecological communities primarily by climate and dominant vegetation (12,15),
while ecoregions provide a more detailed classification, considering factors such as climate, soil,
and species composition (16, 17). Although climate-based classification systems have often been
successful in separating different forest ecoregions, recent research showed that multiple non-forest
ecosystems cannot be predicted based on these abiotic factors; instead, they are shaped by their
disturbance regime (18, 19, 20).

In the field of risk science, the recognition of the limitations of single-hazard analysis has led to
a shift towards studying multi-hazard risks (21, 22, 3, 4, 23, 24, 25, 26). Research has demonstrated
how hazards interact in various ways, such as cascading disasters, where one hazard triggers
another (e.g., storm lightning that triggers wildfires) (27), and compounding events, where multiple
hazards occur simultaneously or sequentially, amplifying impacts (e.g., intensified floods after a
drought period) (24). However, integrating different types of hazards into a unified risk assessment
framework remains a challenge due to their diverse characteristics (5).

Here we combine global terrestrial maps of intensity distributions for different return periods of
eight major hazard types, and define two intensity thresholds for each type. Combining these maps
and thresholds, we define hazomes: global natural multi-hazard terrestrial disturbance regimes.
Our definition is based on the understanding that ecosystems and human systems within a hazome
adapt to their specific combination of multi-hazard intensity and return period profiles, similar
to how organisms in biomes adapt to environmental conditions. For example, small trees with
deep roots can thrive in environments with extreme wind and a high water deficit; and dams may
be built to protect against floods while also being able to withstand earthquakes (28, 29). With
this work, our aim is to enable insights into ecosystem and societal resilience, guiding effective
risk management and resilience strategies across diverse regions with a multi-hazard perspective,
reducing maladaptation, and enhancing our capacity to mitigate the impacts of natural hazards on
both natural and societal systems.
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https://data.iac.ethz.ch/WCR_sandbox/Hazomes/hazome_maps.html
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