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Extended abstract

Introduction

This study investigates Disaster Risk Management (DRM) legislation
addressing climate change-induced natural hazards in developing countries,
with a specific focus on leveraging indigenous adaptation strategies such as
Iran’s historical qanat systems. These underground water channels enhance
climate resilience by facilitating sustainable groundwater use and mitigating
flood impacts. The primary objective is to analyze the spatiotemporal
evolution of DRM laws within the Social-Ecological Systems (SES)
framework developed by Ostrom, utilizing data from the Climate Change
Laws of the World database spanning 1957-2021.

Materials and Methods

Legislative data from 54 developing countries (classified by an HDI below
0.8) were extracted and systematically categorized using Ostrom’s SES
framework. This modified framework comprises three core systems:
Resource Systems (e.g., land use, water, coastal zones), Actor Systems (e.g.,
transportation, agriculture), and Governance Systems (e.g., economy,
finance). Qualitative content analysis was employed to examine 70
identified DRM laws, complemented by quantitative temporal-spatial trend
assessments across subsystems and continents.
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Results and Discussion

Analysis revealed that 60% of global climate-related DRM legislation originated in
developing nations, with over half enacted between 2011-2021 following the Paris
Agreement. Africa (17 countries) and Bolivia exhibited the highest legislative
activity. The Resource System dominated early legislation (from 1957),
particularly the "Land Use, Land-Use Change, and Forestry" subsystem (9 laws).
Within the Actor System, transportation (8 laws) received the most attention, while
the Governance System prioritized the overarching economy (11 laws). Spatially,
land-use laws prevailed in Asia and the Americas, while Africa focused on water
management. Post-2000 policies shifted from reactive disaster response toward
proactive strategies like national risk funds and resilience frameworks, though
integration of nature-based solutions like qanat management remains limited.

Conclusion

Developing countries are increasingly institutionalizing DRM within climate
legislation, driven by international accords and institutional capacity building.
However, governance subsystems require further strengthening to enhance policy
coherence. Indigenous strategies, exemplified by Iran’s qanat systems, offer proven
models for sustainable water management and climate adaptation. Future efforts
should prioritize mainstreaming such locally grounded, ecosystem-based
approaches into national legislation to bolster resilience against intensifying
climate hazards. Emulating successful regulatory frameworks from leading nations

like Bolivia and Kenya is also critical for vulnerable regions.
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