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The “Blob” and exceptional drought in 2013-2016
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Such co-occurrences are rare across the instrumental history
1900-2019
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New generation of Earth system model projections

CMIP_#

The World Climate Research Programme’s
Coupled Model Intercomparison Project
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Future change of compound extremes from two perspectives
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Schematic diagram. Occurrences of ocean
and land extremes and how frequent they co-
occur for preindustrial period when there is
no warming (left); and for the future from
two different perspectives (right).
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Future change of compound extremes from two perspectives
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Prolonged MHW? Ocean memory decline!

Declining ocean memory between the present
and the end of the 21st century

Lag 1-year autocorrelation, A(1), of SST
anomalies in the California Current
shows an interesting decline over time
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Primary driver: shoaling of mixed layer depth under warming
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Reduced lead time for persistence-based ocean prediction
and other challenges

Current SST damping timescale and its reduction toward
the end of 21st century

A | ] - o [ ] [ ] °

- e * MHW prediction and preparation

g ; 20 * Altered statistics of temperature extremes, less
iZi N ] time to prepare

o [ ee———p—" * Forecasts over land

30°E 90°E 150°E 150°W 90°W 30°W 30°E

* Ineffective predictors for temperature, rainfall
and extremes

* Fisheries management
* Reduced accuracy in estimates of biological

: L parameters
30°E 90°E 150°E~- O].nSOi°L\INe 90°wW 30°W 30°E ® H
.. g Biology
" T Tones * Diverging impacts on species’ populations
Mid-lat

9.7 gm 25
6.7 g W .
( )2 " W (5.3)

= Shi, H., Jin, F. F., Wills, R. C., Jacox, M. G., Amaya, D. J., Black, B. A., Rykaczewski

R.R., Bograd, S.J., Garcia-Reyes, M. & Sydeman, W. J. (2022). Global decline in
ocean memory over the 21st century. Science Advances, 8(18), eabm3468.

1900 1925 1950 1975 2000 2025 2050 2075



Moving forward: satellite data to depict accurate regional ocean

memory and its future change
Hadley reanalysis (1985-2020) Coral Reef Watch (1985-2020)
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