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Introduction LIM Filter LIM-based MJO Index

The tropics contain phenomena that vary on many different timescales. On intra-
seasonal scales, tropical variability is dominated by the MJO, and indices used
to identify it contain other processes with different limits of predictability and
downstream impacts. In this work, we introduce a way of dynamically filtering
tropical variability that is based on a linear inverse model (LIM). Observational
fields are decomposed into sub-spaces consisting of LIM eigenvectors, and an
MJO index is derived by projecting data onto the adjoint of a specific eigenvector
associated with intra-seasonal variability.

= An index based on the LIM is determined by projecting the data onto the
Subset of LIM Eigenvalues 4 groups/subspace of modes adoint of the intraseasonal propagating mode.
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Stochastic forcing

dx / -
X - = To: time lag
— Lx + f J  (x): expectation operator
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Eigenvectors/eigenvalues yield space-time structure of deterministic dynamics:
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1) Eigenvectors correspond to spatial patterns .
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* LIM trained on 5-day lag covariances of 5-day running mean anomalies of 0°
winter (Nov 1st - May 1st, 1979-2021) ERAS5 data on a 2-degree grid
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| | o T of a linear inverse model. We have also introduced an MJO index that is obtained
-opagatingMode - \ Standing Mode e L lotal Anomaly (RMM by projecting data onto the adjoint of one of the modes of intraseasonal variability
f | ]| of the LIM linear operator. This index can effectively filter out ENSO and other

forms of tropical variability from the MJO.
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