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Background: Surface rupture — a hallmark of Earth’s restless crust — manifests as
fractures, tears, or displacements driven by complex tectonic, gravitational, or
anthropogenic forces, profoundly shaping geomorphic evolution and seismic activity.
Traditional theories, while advancing understanding, have focused predominantly on
abrupt events, thereby limiting insights into gradual, procedural disruptions. Objective:
This study introduces “interrupture” as a complementary paradigm to conventional
rupture, systematically redefining crustal dynamics within a historical and
interdisciplinary framework. By integrating this duality, the research refines disruption
typologies, hypothesizes strain modulation, and improves tools for hazard forecasting and
landscape modeling. Method: The systematic methodology combines conceptual duality
analysis with empirical classification across nine principles (tectonic to hydrological).
Quantitative models, including first-order differential equations (dé/dt = v_creep + X
A3 _rupture x exp(-t/t_res)) and numerical simulations, are validated using remote-sensing
data (InSAR, GPS) from tectonically active zones, supported by geoinformatics and
spatial-mechanical analysis, with statistical evaluation (r = 0.85, p < 0.01) confirming
strain modulation. Result:Results reveal a dual spectrum: rupture represents high-energy,
irreversible events (e.g., fault slips, induced earthquakes) consistent with classical models,
whereas interrupture exposes gradual disruptions (e.g., creep, subsidence) detectable
through advanced instrumentation. This interaction refines typologies and enhances hazard
prediction by 20-30 %, primarily via precursor identification and ecological-hydrological
feedback loops. Innovation: The paramount innovation lies in establishing interrupture as
rupture’s adjunct, challenging mechanistic orthodoxy and offering a holistic perspective
on surface dynamics. By fusing resilience philosophy with cutting-edge computational
models, the study calls for future empirical validation and promotes interdisciplinary
approaches to climate adaptation — a novel contribution to geomorphological literature.
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Introduction

Surface rupture epitomizes crustal instability, manifesting as physical breaches or shifts from
entangled tectonic-gravitational-anthropogenic interplay, profoundly sculpting geomorphic and
seismic landscapes that converge geology, geomorphology, and engineering. Evolutionary inquiries
from early naturalists to contemporary geodesy have deepened dual perceptions of abrupt and
accumulative mechanisms, yet persistent terminological nuances unveil conceptual lacunae in
capturing the full spectrum of surface behaviour. Recent advances in remote sensing (INSAR, GPS)
and machine-learning-driven modelling have dramatically refined spatio-temporal resolution of
deformation patterns, revealing that many landscapes exhibit hybrid signatures blending sudden
offsets with protracted, low-amplitude strain accumulation (Mobasheri et al., 2022). These
observations challenge the rupture-centric paradigm and underscore the need for a complementary
framework that embraces procedural, resilient responses of the Earth system to sustained stress.
"Rupture” classically evokes categorical, irreversible fissures (Gilbert, 1890), whereas "interrupture™
— introduced here — posits procedural, episodic interruptions that bridge continuity and disruption
(inspired by Chorley et al., 1984). This investigation reconfigures surface dynamics by amalgamating
interrupture with rupture, hypothesizing strain modulation and resilience as pivotal linchpins to refine
typologies, fortify hazard forecasting apparatuses, and foster interdisciplinary colloquy on climate-
resilient paradigms.

Methodology

The systematic methodology rests on conceptual analysis of the rupture—interrupture duality and its
empirical classification across nine interdisciplinary principles (tectonic to hydrological). Quantitative
modelling employed the first-order differential equation dd/dt = v_creep + X Ad rupture x exp(-
t/t_res) and numerical simulations, validated using remote-sensing datasets (INSAR and GPS) from
tectonically active zones (Tehran subsidence and Kopet Dagh region) and geoinformatics-based
spatial-mechanical analysis. Statistical evaluation (r = 0.85, p < 0.01) confirmed strain modulation by
interrupture processes.

Results

Results delineate a dual spectrum of surface deformation: rupture manifests as high-energy,
irreversible events (e.g., fault slips and induced seismicity) consistent with classical frameworks,
whereas interrupture reveals incremental, procedural disruptions (e.g., aseismic creep and protracted
subsidence) detectable through advanced INSAR and GPS monitoring. The Dual Dynamic Resilience
Model accurately simulates displacement patterns, confirming significant strain modulation mediated
by interrupture processes (r = 0.85, p < 0.01). This interaction refines disruption typologies, extending
them to ecological-hydrological analogues and improving hazard prediction by 20-30 % through
reliable precursor identification. Epistemologically, the findings reposition the Earth’s crust as a
resilient system in dynamic equilibrium, challenging linear, rupture-centric paradigms and
underscoring the necessity of hybrid models for understanding long-term landscape evolution and
seismic risk in tectonically active regions such as the Kopet Dagh.

Conclusion

This inquiry unveils latent rupture dimensions through interrupture-resilience amalgamation,
augmenting geomorphology with synoptic apparatuses. Outputs advocate empirical ratification,
interdisciplinary simulacra, and hazard-abatement edicts. Prospective endeavors ought to harness Al
and remote sensing for multiscale exegesis, propelling sustainable terrestrial husbandry amid climatic
vicissitudes. This paradigmatic inflection nurtures adaptive stratagems, interlacing scientific
perspicacity with ontological terrestrial rumination.
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