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1) The 1991 eruption cooled the ocean, dried the atmosphere, and increased terrestrial water storage (TWS).
2) The recovery from these responses occurs during the altimeter era - obscuring anthropogenic signals in sea level.
3) Removing the responses estimated in CESM from altimetry increases GMSL acceleration by 25-30%.
4) The eruption drives a regional sea level rise (RSLR) response in CESM, particularly in the Tropics and Amundsen Sea.
5) The eruption was followed by the eruption of Cerro Hudson, which likely also had important effects.
6) Associated model and forcing uncertainties are small for the GMSL response but important for the RSLR response.

We use fully-forced CESM1 and CESM2 large ensembles (LEs) as "background" control experiments.

Additional sensitivity experiments are constructed in which the radiative effects of eruptions are omitted.
In CESM1, the effects are omitted by imposing the TOM SW insolation from 1986-90 on 1991-95.
(the net effect is that all eruptions are removed).

In CESM2, Pinatubo's emissions alone are removed (derived from CESM2-WACCM6).
(the Aug 1991 eruption of Cerro Hudson is not removed)

As a result, differences in ensemble responses stem from both model structural and forcing contrasts.

Pinatubo reawakens with a "minor" eruption on June 12, 1991.

The June 15, 1991 eruption was the 2nd largest of the 20th Century.

It is known that major volcanic eruptions significantly alter the flows of energy and water in the climate system1.
It is also thought that the "forced response" contributes significantly to altimeter-era GMSL and RSLR2.
What does the altimeter record tell us when volcanic signals are removed from GMSL and RSLR?
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The eruption increases albedo (1) and GMSL drops (2). Peak ocean cooling occurs just after T/P launch (3). Slight reductions in precipitable water
raise sea level (4). Large increases in TWS after the eruption (5) occur at low latitudes and prolong the GMSL drop, particularly in CESM2.

The net effect is to increase altimeter-based estimates of acceleration3 by 25-30%(6). The net effect of ensemble structural differences on
GMSL acceleration revisions (6) is small.
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Is the trend pattern from altimetry influenced by recovery from
the Pinatubo/Cerro Hudson eruptions?

Yes but the adjustments needed to resolve background anthropogenic effects
depend on CESM version. Both ensembles suggest RSLR should be less in the
equatorial Pacific and greater in the western Pacific at 20o-30oN.

Other regional adjustments differ between the ensembles.
Work is ongoing to narrow this uncertainty to better estimate the
RSLR response with the ultimate goal of isolating background
anthropogenic effects and better constrain future projections.


