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INTRODUCTION AN EMERGING CLIMATE CHANGE SIGNAL DYNAMICS FOR CENTRAL PACIFIC COOLING

4 The tropical eastern Pacific has experienced lack of warming in RECURRING/EMERGING FEATURES OF SHORT-TERM/LONG-TERM TRENDS ENHANCED UPWELLING IN THE CENTRAL PACIFIC
recent decades, and it remains debated whether this trend is (a) HadISST SST Trend 1980-2022 (b) HadISST SST Trend 1958-2022 PROMOTES LOCAL COOLING
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predominantly driven by internal variability or anthropogenic forcings. PRI B N i : (h) Wy-z CEP (LW yzEer

4 The long-term subsurface cooling in the tropical Pacific contributes
to the surface lack of warming in recent decades, yet its dynamical
origin is not clear.
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QUANTIFICATION OF IPO’S CONTRIBUTION

D D B (c) Zonal SST Gradient Trend and IPO i (d) SST Trend 1969-2012 (near-zero IPO Contribution)
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DYNAMCIS FOR EASTERN PACIFIC COOLING

['Cidecade]

Jrv . CoN S WEAKENING OF BOTH SEC & EUC REDUCES VERTICAL
QUESTIONS — ; o CURRENT SHEAR AND HINDERS MIXING
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4 Is there an observed forced SST pattern distinguishable from ] ’ -
internal variability and robust across different datasets?
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i (e) ORAs5 Wind Stress Trend 1980-2022 (f) ORASS5 Wind Stress Trend 1958-2022
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4 How does this SST pattern form?
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(1) Heat Budget analysis for climate change variability
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4 Identifying a climatology period and a climate change period. “ — - - : W aw e e w ww  uow  sow
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" : . DISTINCT ZONAL & VERTICAL DISTINCT EKMAN PUMPING CHANGE
(2) Wind-driven fE(kmka)n transport & pumping CURRENT CHANGE (e) Ekman pumping Trend 1958-2022 . () Ekman pumping Trend 1958-2022 CONCLUSIONS
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- 1) A distinctive SST pattern is emerging beyond the internal
(3) Geostrophic zonal current and its relevance to surface wind stress | P | .. URES S/a)riability linked to thpe IPO in the t?op?cm )llaaciﬁc_ which is
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- / T accompanied by unique air-sea processes.
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_ Yo sing 0t cosp) sing 01%' rfsing 1 { DISTINCT WIND-DRIVEN SEA SURFACE HEIGHT CHANGE (2) The emerging SST pattern is related to the substantial
b plf 2 ) I T eosgye o G ax [ e cooling along the thermocline, which is established to be
D, lgglh cosg g cosp 04 on {3 Wind-driven SSH Trond 1980-2022 0.7~ (6) Wind-driven SSH trend 19562022 _0.73 linked to changes in Ekman pumpmg and vertical mixing
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(4) Mixing and gradient Eiggardsongn;pmber (3) Surface wind stress changes are largely responsible for
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