Observations and attribution of regional sea-level change
Mark A. Merrifield

SSH trend 1993- 2009
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ENSO component of SSH trend
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ENSO variablility (Nino3, MEI,
SOl) accounts for a small fraction
of the observed trends
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a) Mean wind stress, 1959-2009

BN s

50°N . < o AR . iy LIS

00

.
ARSI
\\‘n\‘\\‘\‘\‘-\\‘\\\
A )
..-.-.-.-..v.\\-.-.-.\\\
[ R R

ceeamaet

50°S

50°N

i emmm——

\
'
)
’
’

50°Sg

i :
e I P R
Pt R < . __-__m\\\“&\‘._ llses -““’" .
M%?W._m,m“mﬁ“ﬂm’% RO L
AR :
1 | 1 "‘lll"r'-l 1 | =

) 'fI//r T . ‘ V .
50°NL_ . S _ y S

lIestes s
P i
R e

(TR e

M.

~o G- o
50°St ;,,;;::- ;x::_h\\m\t

p Lo —en? tt
T T K T

1 —' i

50°E  100°E 150°E 160°W 110°W 60°W  10°W I:C:I\/IWF ORA'S:

A mamnnr

f:.,_—-:p'ifﬂlrl:
B




Western Pacific sea level and Trade Wind strength
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POP model simulation forced by wind stress trend
pattern — Mat Maltrud (LANL)
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POP model simulation forced by wind stress trend
pattern — Mat Maltrud (LANL)
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Regional Pacific sea level and climate indices
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NPGO — North Pacific Gyre Oscillation, Di Lorenzo et al. (2008)



OLR EOF Mode 1 (43.7% of variance)

a) Outgoing Longwave Radiation, EOF mode 1
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SST EOF mode 1 (50.5% of variance)

a) SST EOF mode 1
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Conclusions

Since the early 1990s, sea-level trends have

— Increased in the western tropical Pacific as a result of a
multidecadal increase in Trade wind strength

— weakened or decreased In the Northeast Pacific,
Indistinguishable from decadal oscillations, but may be
connected with Trade wind pattern

Global measures of warming (OLR, SST) have tracked
the increase in Trade winds

Hypothesis: Warming trends have led to more
vigorous Pacific Trades winds via a spin-up of the
Hadley circulation (increased latent heat, deep
convection, and surface winds)

Future work: Why the change in the early 1990s?
Model validation of Hadley circulation hypothesis.



Questions ?

A Shift in Western Tropica Pacific Sea Level Trends during the
1990s
M. A. Merrifield, Journal of climate 2011
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