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The extreme El Nifio of 2015-2016 and the end
of global warming hiatus
Shineng Hu' ' and Alexey V. Fedorov’
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Abstract Slower rates of increase in global mean surface temperature (GMST) after 2000, dubbed
“global warming hiatus,” recently gave way to a rapid temperature rise. This rise coincided with

warm itions in the ial Pacific between March 2014 and May 2016, which peaked
as the 2015 extreme El Nifio. Here we show that the El Nifio-Southern Oscillation (ENSO) tightly controls
interannual variations in atmospheric heating rate in the tropics (r > 0.9), allowing us to construct a
simple, physically based model of GMST variations that i gas emissi ENSO
forcing, and stratospheric sulfate aerosols produced by volcanoes. The model closely reproduces GMST
changes since 1880, including the global warming hiatus and the subsequent temperature rise. Our results
confirm that weak El Nifio activity, rather than volcanic eruptions, was the cause of the hiatus, while the
rapid rise is due to ic heat release during 2014-2016 El Nifio conditions concurrent
with the continuing global warming trend.

Hu, S. & Federov, A. (2017). doi
10.1002/2017GL072908,

Regional Structure in the Marine
Heat Wave of Summer 2015 Off the
Western United States
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One of the largest warm water anomalies (marine heat waves [MHWSs]) ever recorded
occurred in the northeast Pacific during 2014-2016. This MHW was caused by
large-scale atmospheric ridging and affected fisheries and ecosystems from Alaska
through California, including a bloom of toxic algae spanning the entire coastline.
Regional variations in MHW severity are common along coastlines worldwide but
are generally unexplained. During the 2014-16 MHW, the summertime sea-surface

Fewings, M. R. & Brown, K. S, (2019). doi: 10.3389/fmars.2019.00564
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Comparisons to a Regional State Estimate

Anomalous Warming in ECCO V4r4
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Comparisons to a Regional State Estimate

Surface Layer Heat Budgets

California State Estimate
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Adjoint Reconstructions of

Subsurface Temperature
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Adjoint Reconstructions of ECCO

SUMMER
Subsurface Temperature SCHOOL
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Adjoint Reconstructions of ECCO

SUMMER
Subsurface Temperature SCHOOL
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ECCO

Zonal Wind Stress Sensitivity Experiments s
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Project Reflections

Challenges: Getting used to the ECCO data structures [ LLC90 1 ], learning ECCOv4-py,
properly running an adjoint calculation, and getting stuck in the pcluster queue [jk <33]

Lessons Learned: Regional state estimates may have a different focus than global state

estimates, adjoint reconstructions can depend on your reference year, ALWAYS copy your mask into
your folder, fill in your nans before calculating budgets

Skills Acquired: We learned how to use ECCOv4-py and EMU!

B

Ideas for continuing the project: (1) Re-run adjoint sensitivity experiments with SSH

cost function, (2) determining & comparing relative time scales between sensitivity experiments versus
observations (e.g. CUGN & Nifio 3.4 Index), (3) investigate strong upwelling signal during 2016 using
sensitivity experiments, reconstructions, etc
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Lag Corresponding to Maximum Adjoint Sensitivity
of California Temperature (0-50m) to tauu
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