Clear Lake Volcanic Disasters

Creating a Deformation Record Using INSAR to Assess Hazards and
Detect Volcanic Unrest in Clear Lake Volcanic Field

Project Synopsis Study Area

Clear Lake Volcanic Field (CLVF) in northern California 1s at a high threat potential for | 57 o oleanic el
volcanic hazards. Eruptions leading to increased seismic activity could result in silicic |

domes, cinder cones, and flows dangerous to the residential areas. Remotely
sensed Earth observations can reveal volcanic processes in the subsurface, which are
essential to the timely monitoring of potential volcanic activity. Sentinel-1's C-band
Synthetic Aperture Radar (C-SAR) and Digital Elevation Model (DEM) data capture
relative  surface deformation at unprecedented high spatial and temporal
resolutions. Leveraging C-SAR and DEMs, we conducted interferometric analysis from
January 2016 to December 2023. The time series of deformation revealed that the
volcanic field experienced 5-10cm of deformation and that active fault zones experienced
2-5 cm of displacement, suggesting a correlation between seismic activity and surface
displacement. We also investigated SO,, land surface temperature, and land cover but s

found no strong relationship between these parameters and experienced deformation. H&Wéﬁ%ﬁkﬂo S ——ee s A
Using the time series analysts, the partners can establish a deformation baseline to inform asomap Crodifs: Es, TomTom, Garmin, FAG, NOAA, USGS, EPA, USFWS, NASA, NGA, Calfomia Siate Parks, Garmin,
their hazards assessment in the Cleatlake Volcanic Field and plan future emergency P ML Brreepertanaenagement 1

response activities.

Clear Lake Volcanic Field
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Results
Objectives

We created an InSAR time-series
depicting ground deformation at
Clear Lake Volcanic Field from
2016-2024, divided by season.
There were three areas for which
we detected significant uplift
(shown 1n red below), and two
areas displaying significant
subsidence (shown in blue). By
analyzing these displacement
maps in respect to supplemental
data collected we were
determined trends and drew
conclusions. This deformation
appears to be correlated with

» Assist the USGS California Volcano Observatory's management in assessing hazards -
within Clear Lake Volcanic Field £

» Utilize Sentinel-1 C-SAR data and DEMs to create a historic time series of
deformation with interferometric analyses

» Identify regions of interest that may imply risk to local communities

» Develop a baseline of volcanic ground deformation patterns for the USGS

Summer

» Aid future hazard assessments and potential risk communications

Methodology
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Environmental Variables » We detected considerable deformation of Clear Lake Volcanic Field, ranging from

approximately 5 to 10 centimeters, with notable differences in surface displacement

Investigate the relationship between SO,, land surface temperature, and land cover and experienced deformation
aACrosSs scasons.

L Surface Temperature (LSTH Sl Dol (50 Lanc.lcover 4 Deformgtion 1S predominantly a.ssociat.ed with seismi.c activity ando geothermal
PP el 5 TROPOMI LandsaIt) & NbauonalL%gd Cover changes in t.he geyser.ﬁeld .—.hmlted evidence suggesting deformation would be
atabase (NLCD) corelated with volcanic activity.

» Baseline of deformation created will help inform USGS’s California Volcano

Eq r'l'h O bservqﬁo ns Observatory in detecting future volcanic hazards, though future assessment.
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