
 

Water in atmosphere from Tonga eruption
may weaken ozone layer
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(a) Location of observed H2O enhancements on 14 and 15 January. (b) Location
of maximum H2O on 15–18 January. Lines display back trajectories from these
measurements to the eruption time. Triangles mark the volcano location. (c)
H2O profiles associated with locations shown in (a). The temperature profile
(red dashed line) is the average of the temperature profiles retrieved by the
Microwave Limb Sounder (MLS) at those locations. (d) H2O profiles associated
with locations shown in (b). The 2005–2021 January–February–March mean
plus 100 standard deviation values (μ + 100σ) are also shown in (c) and (d). (e)
Measured (solid lines) and simulated (with and without considering SO2, dotted
and dashed lines, respectively) radiances at the mixing ratio maxima for the
enhanced profiles shown in (d) (colored lines) as well as for background
conditions at the same pressure levels (gray lines). Note that this MLS
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spectrometer is centered on the 183.3 GHz H2O spectral line. Most MLS
spectrometers observe emissions from two separate spectral regions: the “lower
sideband” (LSB) and “upper sideband” (USB) as indicated for selected channels.
Credit: Geophysical Research Letters (2022). DOI: 10.1029/2022GL099381

A team of researchers at the California Institute of Technology's Jet
Propulsion Laboratory, working with a colleague from the University of
Edinburgh, has found evidence suggesting that the Hunga Tonga-Hunga
Ha'apai eruption earlier this year may have pushed so much water into
the atmosphere that there is a possibility it could weaken the Earth's
ozone layer. In their paper published in the journal Geophysical Research
Letters, the group studied data from satellites to measure how much
water was launched into the atmosphere and believe it could lead to
weakening of the ozone layer.

The Tonga eruption occurred January 15, on and below the seabed in the
Pacific Ocean near Tonga. In addition to spewing a variety of gases into
the ocean, some of which eventually made their way into the atmosphere
, the blast also blew massive amounts of ocean water skyward—high
enough that a lot of it made it into the stratosphere. Water at such
heights, the researchers note, could be there for many years—perhaps
decades.

The work involved gathering data from satellites that had captured the
eruption via sensors. In addition to dramatic video imagery, the
researchers also found measurements of released sulfur dioxide.
Comparing it with other eruptions, they found the amount was not
unusual. It was when they checked how much water was blown into the
atmosphere that they found something surprising: It was a larger amount
than had ever been recorded before, and it was blown higher than ever
observed before—some of it into the mesosphere. Their calculations
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showed that the total amount of water that made its way into the
stratosphere was approximately 146 Tg. Put another way, they suggest
that seawater from the eruption increased the total amount of water in
the stratosphere by approximately 10%.

The researchers note that while the sulfur ejected into the atmosphere
could have a small cooling effect on the planet, the water will have a
warming effect because water absorbs energy from the sun. They also
note that when water molecules mix with oxygen atoms, hydroxide is
produced, which could lead to reductions in ozone.

  More information: L. Millán et al, The Hunga Tonga‐Hunga Ha'apai
Hydration of the Stratosphere, Geophysical Research Letters (2022). 
DOI: 10.1029/2022GL099381
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