An Optimal Precursor of Northeast Pacific Marine Heatwaves and Central Pacific El Nino events
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The intensity of Northeast Pacific marine heatwaves (MHWSs) has been related to local stochastic atmospheric forcing with limited predictability, but their evolution and persistence may be controlled by
large-scale climate influences. Here we use a Linear Inverse Model (LIM) to objectively determine the “optimal” initial conditions for MHW development two-to-four seasons later.
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We use LIM to determine the x (0) most conducive to a MHW at a later time t.
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The key dynamical eigenmode for MHW growth is the
“NP-CP” eigenmode (period ~10 years):
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which eigenmodes are most influential on MHW growth:

The Marine Heatwave Optimal (Optimization time T =9 months) Rin phase
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The optimal forcing for the eigenvectors of L is provided
by their “adjoints”, i.e., the eigenvectors of LT. The adjoint
of the NP-CP eigenmode is very similar to the MHW
optimal. Thus, the initial condition leading to optimal
development of Northeast Pacific MHW is the same initial
condition leading to optimal development of the NP-CP
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The optimal initial condition is associated with a Conclusions

SLP pattern (black contours) characterized by a
meridional dipole typical of the NPO. SLP
anomalies evolve to a deepened Aleutian Low, as a
CP El Niho event develops in the equatorial Pacific.

A large-scale precursors of Northeast Pacific MHWs with anomalies in both the North
Pacific and the Central equatorial Pacific is identified.
The initial condition leading to optimal development of Northeast Pacific MHWs can also
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Figure 2

lead to subsequent Central Pacific El Nino events, which can lengthen MHW duration.
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