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The European Long-Term Ecosystem, Critical Zone, and Socio-Ecological Research Infrastructure
(eLTER RI) aims to provide a continental-scale, site-based network for observing, understanding,
and addressing major ecological, geochemical, and socio-ecological challenges. A core element of
eLTER RI is the implementation of the eLTER Standard Observations (SOs), which establish a
harmonised framework for the systematic collection and analysis of long-term environmental data
across a diverse range of ecosystems. Ensuring methodological consistency and interoperability by
the SOs is imperative in order to create a shared observational basis. Such a basis is essential for
large-scale synthesis and international collaboration, particularly within the context of Critical
Zone Science.

The eLTER Standard Observations adopt a multidisciplinary perspective, integrating biological,
hydrological, geochemical, climatic, soil-related, and socio-economic variables. Core thematic
domains include biodiversity, primary production, water quality, nutrient and carbon cycling, soil
processes, and climate dynamics. This integrated design explicitly supports Critical Zone Science
by enabling the coupled analysis of processes spanning the Earth's surface, from the vegetation
canopy through soils and groundwater to the underlying geology, while simultaneously accounting
for human influences. Standardisation across sites and regions ensures data comparability over
space and time, facilitating cross-site analyses, model development, and the identification of
patterns and drivers of change.

The SOs are closely aligned with the concept of Essential Variables (EVs) and cover key elements of
Essential Climate Variables (ECVs), Essential Biodiversity Variables (EBVs), and Essential Socio-
Economic Variables (ESVs). Through this coverage, the SOs provide a comprehensive observational
foundation to assess ecosystem status, track long-term trends, and analyse human-nature
interactions. By harmonising observations and explicitly linking Critical Zone processes to existing
EV frameworks, eLTER strengthens connections between national and international research
initiatives and enhances the contribution of European long-term ecosystem research to global
observation systems.

This presentation will outline the scope, methodology, and scientific relevance of the eLTER
Standard Observations, with a particular emphasis on their role in fostering international



collaboration in Critical Zone Science. It will demonstrate how the SOs support integrative
ecosystem research and contribute to addressing global challenges such as climate change,
biodiversity loss, and sustainable resource management through coordinated, long-term, and
comparable observations.
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