(EGUsz, 2023

EGU23-6671, updated on 29 Mar 2024
https://doi.org/10.5194/egusphere-egu23-6671

EGU General Assembly 2023
© Author(s) 2024. This work is distributed under

the Creative Commons Attribution 4.0 License.

Boreal Summer Intraseasonal Oscillation extreme rainfall
propagation modulated by Pacific sea surface temperatures

Felix Strnad’, Jakob Schlor', Ruth Geen?, Niklas Boers®, and Bedartha Goswami'
'Cluster of Excellence Machine Learning: New Perspectives for Science, Eberhard Karls Universitat Tiibingen, Tibingen,

Germany (felix.strnad@uni-tuebingen.de)
2School of Geography, Earth and Environmental Sciences, University of Birmingham, Birmingham, Great Britain
3Earth System Modelling, School of Engineering & Design, Technical University of Munich, Munich, Germany

Intraseasonal variability of extreme rainfall events (EREs) during the South Asian
Summer Monsoon season is dominated by the Boreal Summer Intraseasonal Oscillation (BSISO).
However, deviations from its canonical north-eastward propagation are poorly understood, posing
challenges to the prediction of EREs and climate modeling. Here, we combine a climate network-
based approach determining regions of synchronously occurring EREs with

a clustering analysis of zonal and meridional BSISO propagation patterns which reveals three
distinct modes: canonical north-eastward, eastward-blocked, and stationary propagation. We
show that Pacific sea surface temperature background states determine the propagation mode. In
particular, El Nifio (La Nifa)-like conditions favor the stationary (eastward-blocked) mode by
modifying the zonal and meridional overturning circulation structures and the strength of the
BSISO Kelvin wave component. The uncovered mechanism for BSISO diversity has implications for
the predictability of large, spatially extensive EREs in South Asia and the development of early
warning signals on a time horizon of 3-5 weeks.
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