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kchak Volcano on the
Peninsula exhibited seismic unrest and
deformation 18 months after the July 29,
2021 Mw 8.2 Chignik earthquake (Fig. 1).
The last eruption was in 1931, a mix of
explosive and effusive activity, ~0.9 km?
volume was mostly tephra with deposits as
far as 600 km north of the volcano.

The 2022-2023 inflation was observed with
inel-1, ALOS-2 & SAOCOM

Ground-based Volcano Alert Levels

lites (Figs. 1,2).
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Fig. 4: (Left) Downsampled InSAR data, (Middle)
Inversion predictions, (Right) Residuals.
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e AVO updated its alert level to yellow during
the unrest; downgraded to green after
June 2023 once the deformation slowed:|.
and seismicity weaned.
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Reversal in Deformation at Aniakchak Volcano, Alaska, after rapid
2023-2024 inflation that followed the 2021 Mw 8.2 Chignik Earthquake

Ashley Brant', Revathy M. Parameswaran?, Mario Angarita®, Ronni Grapenthin'+

'Dept. of Geosciences, University of Alaska Fairbanks; 2Geophysical Institute, University of Alaska Fairbanks; 3Alaska Satellite Facility,
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Fig. 1: Sentinel-1
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interferogram for Aniakchak spanning

2022-06-20 to 2023-06-15 in the context of co-seismic GNSS
displacements and wrapped Sentinel-1 InSAR (2021-07-19,
2021-07-31) due to M8.2 Chignik earthquake (Elliott et al., 2022;

Xiao et al., 2021).
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Fig. 2: (Top) AVO catalog of Long
Period (red) and volcano tectonic
(blue) earthquakes at Aniakchak
from 2021-2023. Red hatched line:
M8.2 Chignik earthquake. (Right top)
Unwrapped ALOS-2 (2022-07-11 to ™%

2023-06-12).  (Right

SAOCOM-1 (2022-07-14  to

2023-06-07).

bottom)
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~ LOS Displacement

Model ALOS 2

SAOCOM 1

Sentinel 1 (220620-230615)

Sentinel 1 (220912-230615)

Spherical 2.72 5.61 1.62 3.26
Spheroidal 3.38 5.4l 2 1.62 3.39
Sill 6.06 AT 2.17 4.13

Fig. 3:

Table 1: Root mean square error (RMSE) for the best fitting models in cm /yr.
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Motivation

What has been going on at Aniakchak since the rapid
inflation and what does it mean for the volcano?

INSAR Analysis

e Interferograms pairs for Sentinel-1 SAR images from 2023-09-07
to 2025-10-26 generated using GAMMA through ASF Hyp3
service.

e Deformation timeseries generated with MintPy (Yunjun et al.,
2019)

e Cumulative displacement shows that Aniakchak has subsided
~15 cm since September 2023, at a rate of ~6.5-7 cm/yr in LOS.
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' Fig. 6: (Left) map showing cumulative displacement from Sept 7, 2023 to Oct. 14, 2025. Black rectangle is reference

pixel. (Right) Timeseries of deformation at center of caldera; orange line is best fitting velocity at this location.
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e Clear subsidence and inward

motion since October 2023 In
| two AVO cGNSS stations
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Fig. 7: (Left) Posterior distributions for an
spheroidal source, (upper right) Downsampled
INSAR observation. (middle right) Model taking Observations
the maximum a posteriori set of parameters. o |

é_ (lower right) Residuals.
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Table 2: RMSE for
spherical, spheroidal and
sill models
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Conclusions
e Rapid deflation, recorded by INSAR and GNSS, began
immediately after inflation
e Source of deflation is the same as for the 2023-2024 inflation
e Deflation likely due to a mix of cooling, crystallization and volatile
loss (although no clear degassing signals)
Future work
e Integrate continuous GNSS observations into inversion
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