What Is Geophysics?

Three Motivations - Five Physics Domains - Stakeholder Landscape

ESS 314 — Geophysics | Lecture 1 | March 31, 2026
Marine Denolle - University of Washington



Learning Objectives

By the end of this lecture:

e [LO-1.1] State a precise definition of solid Earth geophysics and explain why indirect
observation is the defining epistemological constraint

e [LO-1.2] Classify any geophysical study into geodynamics, hazards, or resource management
— with process and observable named

e [LO-4.1] Identify the physics domain governing a given observable and the Earth property it
senses

e [LO-6.1] Identify four stakeholder communities and their distinct requirements from geophysical
knowledge
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Earth property sensed

Observable
Seismograms Elastic displacement Velocity «, B; density p
g anomaly Gravitational acceleration Density p

Magnetic anomaly B field Remanent magnetization

Heat flux q=—kdTl'/dz Thermal conductivity k

GPS /InSAR Surface displacement Strain accumulation
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Physical Process
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Natural Hazards Fault rupture, wave propagation, site amplification Seismograms, GPS, INSAR

Resource Management Stratigraphy, f|UId reservoirs, ore bodies Seismic reflection, resistivity “3:;_ -
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Key Process: Key Process:

Mantle convection - subduction Fault rupture - seismic wave propagation Fluid-bearing reservoirs - stratigraphy
glacial rebound - isostasy site amplification - tsunami ore bodies - aquifers

Primary Observable: Primary Observable:

Seismic velocity (temperature & composition) Seismograms - GPS displacement Seismic reflection sections - resistivity
gravity anomaly - heat flow INSAR - strong-motion records gravity anomaly - EM surveys
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Reading & Lab 1

Reading:
Vancouver

e Lowrie & Fichtner (2020) §1.1-1.3 —LFEE'E_'V_ia-.{?' '
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https://ocw.mit.edu/courses/12-201-essentials-of-geophysics-fall-2004
https://doi.org/10.1126/science.abm4470
https://pnsn.org/

