IMPACT OF ASHES ON OPTICAL SIGNATURES

FROMTHE 2022 TONGA VOLCANIC ERUPTION

AS DETECTED BY SATELLITE OCEAN COLOR
OBSERVATIONS
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THE HUNGA TONGA-HUNGA
HA'APAl VOLCANIC ERUPTION

* An extraordinary eruption within the
Hunga Tonga-Hunga Ha’apai (HT-HH)

* Thick layer of volcanic ash into the
lower  stratosphere, subsequently
covering islands across the Tongan

group

Credit: (top) Visible Earth/NASA (bottom) Tonga Geological Services
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* Mostly submerged volcano in the Kingdom of Tonga
* Shockwaves across the globe which were heard across the Pacific

* Eruptions at smaller scales between 20 December 2021 and 5 January 2022 prior
to the main event (Cronin, 2022).



IMPACT OF ASH ON LAND

Source: Maxar Technologies




APPEARANCE OF DISCOLORED WATERS

Credit: (left)
Copernicus/ESA/
Sentinel
Hub/PlanetLabs
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LIGHT ATTENUATION / PENETRATION (KD(490))
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TIME-SERIES PRE- AND POST ERUPTION

Evolution of material
released from the eruption
that has been ejected and
deposited to the ocean.

Probable false Chl-a values,
and that other material is
influencing ocean color
signature.
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LIGHT ATTENUATION / PENETRATION (KD(490))
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PLUME DISPERSAL OVERTIME

) 2 days post eruption
Discolored waters patch 'y.p_ SoP

decreases in size and
intensity over time.
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Currents influence the
dispersal of the patch.
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Edges of the plume traveled N
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center, eventuating in an
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SIMILAR STUDY CARRIED
OUT IN 2019

An underwater volcanic eruption off
the Vava'u island group in Tonga on 7
August 2019 resulted in the

creation of floating pumice over an
area of 150 km?2,

Methods of automatic detection
using satellite imagery are described,
making it possible to track the
westward drift of the pumice raft
over 43 days.

Source: https:/ffijisun.com.fj/2019/09/12/pumice-menace-hits-parts-of-lau-group/

Source: https://www.pressreader.com/fiji/the-fiji-times/20191016/282226602489283

Pumice Menace Hits Parts Of Lau Group

In some islands in Lau the pumice raft is so thick that people are
standing on il. Director Marine Resources Apele Soro said the pumice
raft could affect marine life as well as shipping.

By Shalveen Chand
12 Sep 2019 11:30 f v g & N

Children play on pumice at the Tubou Jetty, Lakeba.

| Source: Erika
Fish/QUT/AAP
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Ocean color products tracked the expanse of floating and suspended material post 2019 and
2022 eruption.

Both eruptions were very different
High penetration of light due to ash, reducing the penetration depth to < |10 meters during
the first period after the eruption may have had strong implications on ecological processes and

biogeochemical cycles in the Tongan waters.

The study also showed the difficulty of interpreting ocean color signals in this area.
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ASH PRODUCE HIGH REFLECTANCE SPECTRUM
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