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When Volcanoes Change the Climate

Large volcanic eruptions, like the 1991 Mt. Pinatubo eruption, can
significantly perturb global climate by injecting aerosols which influence Quadrant IV Quadrant |

Climate impacts during Budyko space anomalies

Regional shuffling: Movement in Budyko Space Movement in the Budyko space identifies when Mt. Pinatubo’s effects
exceeded background noise. While the most common positive impact was an
increase in diffuse radiation, polar regions experienced reduced soil water
and equatorial regions experiencing decreased photosynthesis

Incoming and outgoing radiation and lead to changes in precipitation, cloud
cover, and temperatures. Understanding these disruptions is crucial,
especially for regions stressed by climate change.
- Most negative ! : ! !
0 20 40 60 80 llfll] 0 20 40 60 80 100 mean z-score

mean Z-Score
(1991-1995)

: Most positive

h

|

e. 1991-1995, Sensible heat flux, W m-2
e. 1991-1995, Latent heat flux, W m-2

B : - | 1000 § Total Count of Quadrant IV Total Count of Quadrant | (1991-1995) |
— F-10002 — s Variable
g —2000 M Soil liquid water H FSA
E - Quadrant il Quadrant || [ Sensible heat flux B Vapor pressure deficit
~2000 oo M Latent heat flux [ Diffuse Radiation
E FAPAR [0 Water Use Efficiency

Cumulative difference between factual and counterfactual sensible and latent heat by IPCC
region,1991-1995. the approximate location of Mt. Pinatubo is shown by a blue dot
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The Budyko curve can be expressed as:
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Conclusions: The Lasting Effects of Pinatubo
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— oytmit energy (Budyko &. Miller, { The Pinatubo eruption significantly altered ecohydrology. Southern hemisphere regions
0o ! | T wertimit  Aw,(t) <0 Ad,(t) <0 1974). Chgnges in the oscillated between high and low quadrants, while equatorial zones remained in these
L Budyko ratios, known as Counts per quadrant (top), and counts of I-lll and Ill-I quadrant transitions quadrants for longer. This shuffling suggests that the continental location of regions is key
The Budyko space (left) and differences between Factual f and movement in the Budyko with average residence time (weeks) in quadrant | and IlI (bottom), with to understanding how future eruptions may buffer some regions from climate change while
Counterfactual cf is represented as 6. On the right, this is SPGQ?, can |nd|c_ate more transitions suggesting more oscillations between quadrants during the exacerbating impacts in others. Changes in diffuse radiation, soil water, and water use
represented in terms of the z-score delta of ¢ and w. The grey significant ecological 1991-1995 period, and longer residence times indicating slower oscillations efficiency were associated with these shifts, highlighting the complex interplay of variables
zone represents non-significant movement (delta < 1). shifts. into or out of those quadrants. in response to eruptions.
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