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Glacier mass balance (m w.e.)

%
A Summer 2024: How it started...
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Glacier mass balance (m w.e.)

%
%L Summer 2024: ...how it’s going!

GLAMOS

Glacier Monitoring Switzerland
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August Temperature Switzerland since 1864
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It was an unusally wet summer; during their

stay (22 June -31 July) it rained on one day

out of three.”

ALFRED DE QUERVAIN’'S SWISS GREENLAND EXPEDITIONS. 1909 AND 1912
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Fig. 2. Map showing routes of de Quervain’s 1909 and 1912 expeditions, and of various
earlier expeditions on the Greenland ice cap (based on map in de Quervain 1914).
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Volcanic Eruptions (VEI, M)
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Plinian Ultra-Plinian Collossal Super-eruption
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Average 2-yr annual temperature response to the 18 largest volcanic eruptions since 1400 CE

Annual Temperature Anomaly (Composite) Ref. = 1500-2000 °C
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Stratosphere (lifetime 1-3 yrs)
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- Ozone

Stratosphere (lifetime 1-3 yrs)
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Mass Independent

. Stratosphere (lifetime 1-3 yrs) Fractionation
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Mass Independent

. Stratosphere (lifetime 1-3 yrs) Fractionation
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v When did the eruption occur?
v Where did it happen?

v"How much SO, was injected?
v"How much into the stratosphere?



Volcanism during the Common Era

4 ice cores

remote sensing

cryptotephra
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Volcanism during the Holocene

4 ice cores
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Zavaritskii caldera (Simushir Island), Kurils

Name: ZavaritsKii

Region: Kurils
Year: 1831
S (Tqg): 13
QTP#: 152/ v’ Largest eruption in the past 200 years, since Tambora 1815

v’ Youngest eruption seen in ice cores not linked to a source volcano
v’ Droughts, crop failures & famines in Africa, India & Japan
v Extreme weather in the Alps

v’ Glacier advances (Little Ice Age) Hutchison et al.. in review



Jakob Ludwig Felix Mendelssohn Bartholdy

* 3. Februar 1809 in Hamburg
4. November 1847 in Leipzig

A Midsummer Night's Dream - Scherzo

Composer: Felix Mendelssohn
Arranger: A.J. Johnson
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Felix Mendelssohn’s
Alpenreise 1831

19.7.-5.9.

Walter Bersinger, pers.
communications
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«Desolate weather, it has rained again all night and all

morning, it is as cold as in winter, there is already deep
snow on the nearest hills. ..

Good night, it strikes eight o’clock in FF minor and rains
and storms in F-sharp minor or G-sharp minor in all

possible sharp keys.»

Sargans, Switzerland, September 3™ 1831
(Sarg p
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Aniakchak |

Name: Okmok Il

Region:  Alaska

Name: Aniakchak

Region:  Alaska

Year: 43 B.C. Year: 1628 B.C.
S (Tg): 48 S (Tg): 52
\ATP#: 21 ATP#: 18/

Toohey et al. 2019, Nat. Geosci.; McConnell et al. 2020, PNAS, Pearson et al. 2022; PNAS Nexus; Burke et al. 2020, PNAS.



43/42 BC

Nile failure

dry <N _ > humid

Manning et al. 2017; Nature Communications; McConnell et al. 2020, PNAS w13 732 A7 00 17L 342 513
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Edfu Letter, Egypt
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Volcanism during the Common Era

4 ice cores

remote sensing

cryptotephra

13 ice cores 17 ice cores (1979-)
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Mazama (Crater Lake) — the Greatest of all time ?
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Sulfur injection (megatons)
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Global catastrophic risk from lower

magnitude volcanic eruptions,

Mani et al., 2021, Nature Communications
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Learning from the Past

(1) “More must be done to forecast and try to manage globally disruptive volcanic eruptions.
The risks are greater than people think!” (cassidy & Mani, Nature 2022)

(2) Volcanic eruptions are more than just a “year without a summer”

(3) Often, it’s not the prominent “celebrity volcanoes” that matter (e.g. Thera, Vesuvius) but
previously under-researched volcanoes (e.g. Katla, Okmok, Aniakchak)
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