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Abstract

Environmental variability within the Earth system occurs across a wide range of temporal and spatial scales. Numerous
studies have demonstrated that planetary influences, including solar variability, orbital cycles, and lunar gravitational
interactions, may contribute to long-term and short-term environmental variability.

Within the Earth Proxy System (EPS) framework, such variability may be interpreted through distributed environmental
proxy observations appearing across atmospheric, oceanic, hydrological, and geophysical domains.

This observational note explores the conceptual relationship between planetary influences and distributed
environmental variability within the coupled Earth system.
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1 Introduction

The Earth system operates within a broader planetary context influenced by interactions with the Sun, Moon, and
orbital dynamics.

These influences may affect the Earth system through mechanisms including:

e solar variability

¢ orbital geometry and insolation changes
e lunar gravitational interactions

¢ geomagnetic processes

Such influences may contribute to variability observable within atmospheric circulation, ocean dynamics, hydrological
systems, and geophysical processes. Within the EPS framework, these influences may be interpreted as external drivers
interacting with the coupled Earth system.

2 Planetary Influences on the Earth System

Planetary influences may affect the Earth system through several well-established mechanisms.
These include:
Solar Variability

Changes in solar radiation and solar magnetic activity may influence atmospheric chemistry, climate variability, and
geomagnetic interactions.

Orbital Cycles

Orbital variations described in classical Milankovitch theory influence the distribution of solar radiation received by the
Earth over long timescales. These variations have been associated with large-scale climate cycles in paleoclimate
records.

Lunar Gravitational Effects

The gravitational interaction between the Earth and Moon influences tidal dynamics in the oceans and atmosphere.
These interactions may affect ocean circulation, atmospheric tides, and environmental variability.
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3 Distributed Environmental Observations

Environmental signals associated with planetary influences may appear across multiple observational domains.
Examples may include:

e atmospheric circulation variability
® ocean circulation signals

¢ hydrological variability

» geophysical observations

e environmental proxy records

Within the EPS perspective, such observations may represent distributed proxy expressions of Earth-system behaviour.

4 Temporal Behaviour of Planetary Signals

Planetary influences often operate across different temporal scales.
Examples include:

¢ short-term solar variability

¢ seasonal orbital geometry effects
¢ long-term orbital cycles

¢ lunar tidal periodicities

Environmental observations associated with these influences may therefore display temporal relationships including
leading, synchronous, or lagging behaviour relative to Earth-system variability.

5 EPS Interpretation

Within the EPS framework, planetary influences may be interpreted as external drivers interacting with the coupled
Earth system to produce observable environmental variability.

Conceptually:
V.ES&S d|{l_p,Ces}
Where:
e |_prepresents planetary influences
e C_esrepresents interactions within the coupled Earth system

Environmental observations appearing across atmospheric, oceanic, hydrological, and geophysical domains may
therefore represent distributed proxy expressions of Earth-system variability.
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6 Conclusion

Planetary influences represent an important component of variability within the Earth system.

Within the EPS framework, environmental observations appearing across multiple domains may correspond with
interactions between planetary influences and Earth-system processes.

These observations illustrate how Earth-system variability may manifest through distributed environmental proxy
signals.

ID: PT-EPS-ON-004-20032026 | © PALEOTECH PTY LTD. ALL RIGHTS RESERVED. | VAULT-PUBLIC | V 1.0 | MAR-2026
This document contains proprietary conceptual frameworks. Limited quotation or reference for discussion purposes is permitted

with attribution. Reproduction or commercial use requires permission.




