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Sea-Level swings Intensified !
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The tropical Pacific Ocean isn't flat like a pond.



Why? The Role of Wind Forcing JPRL
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Decadal phase change in large-scale sea level and winds in the Indo-Pacific
region at the end of the 20th century, Geophys. Res. Lett.
Multidecadal sea level gyre circulation variability in the Northwestern tropical Pacific

Ocean, J. Phys. Oceanogr.
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Wind-driven

6N

N

Model (1958-1974)

s S
120°E I50°E 180 150°W 120°W 90°W

60°'N

3N

Period I1

Maodel (1975-1992)
'S e -

120°E 150°E 180 150°W 120w 90"W

O0'N

30°N

| - -
Period ITI*

Model (1993-2008)

'S ——— e ————
120°E 150°E 150 150°W 120°W 90°W

[ EEE—— WYY

=10 -5 0 5 10

R <y Period I
“ N Model (1958-1974)
s

120°E 150°E 18I 150"W 120°W 90w

Period II

Model (1975-1992)

120°E 150°E 180 150°W 120°W 90°W

22 o Period III

"y Model (1993-2008)
s
120°E 150°E 180 150°W 120°W 90w
[ a— Wi

10 5 0 5 10

*Period 1
Model (1958-1974)

180" 150°'W 1200W 90°W

Period II

= Model (1975-1992)

180° 150°W 1200W 90°W

Period III
_Mudel (1993-2008)

30°S T T T
120°E 150°E 180" 150°'W 1200W 90'W
[ ama—— N
10 5 0 5 10



Heat Flux Contribution

Wind-driven
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How? The Role of Ocean Circulation _JPL
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Cha, Moon, Song (2018):

A recent shift toward an El Nifio-like
ocean state in the tropical Pacific and
the resumption of ocean warming.
Geophysical Research Letters.
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Result: Climate modes and wind forcing regulate: the strength of the Equatorial

Undercurrent, and the warming rate of upper-ocean temperature.
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PDO and ENSO Modulation & Prediction JIFL
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Hamlington, et al, JGR-Oceans (2016):
An ongoing shift in Pacific Ocean sea level. »

SL changes due to different climate modes
(e.g., PDO and ENSO) can be separated, WAe
therefore, are predictable.
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Fig 2: Recent shift to the low-frequency PDO climate signal. 7



Jet Propulsion Laboratory
California Institute of Technology

Pasadena, Galforna Coastal sea-level & Slope barrier
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Moon & Song (2016), Decadal sea level variability in the East China Sea linked to
the North Pacific Gyre Oscillation, Cont. Shelf Res.

Weiqing Han, Detlef Stammer, Philip Thompson, Tal Ezer, Hindu Palanisamy, Xuebin Zhang,
Catia M. Domingues, Lei Zhang, Dongliang Yuan (2019), Impacts of basin-scale climate modes
on coastal sea level: A review, Surveys in Geophysics.

Effects on Coastal Oceans JPL

Challenges in understanding and projection
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> JPL

e s o Summary
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= QObservational evidence: The Pacific Sea Levels have been
swinging over the last 60 years, modulated by climate modes
(e.g., PDO and ENSO), affecting coastal oceans.

= Understanding & Modelling: Wind forcing and Ocean circulation
are the two important contributors to the regional sea-level
changes.

= Projection & Challenges: Climate modes (e.g., PDO and ENSO)
may be separable (by statistical or modeling approaches),
indicating projection or prediction of sea level changes is
possible (with challenges).
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