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WHAT ARE “PRECURSORS” OF ENSO¢?

* WESTERLY WIND BURST =» POSITIVE FEEDBACK SUCH AS ZONAL
CURRENT AND THERMOCLINE FEEDBACK =» LEAD TO ENSO

« NPO (NORTH PACIFIC OSCILLATION) — THROUGH ‘SEASONAL
FOOTPRITING MECHANISM’

* PMM (PACIFIC MERIDIONAL MODE) — SIMILAR TO NPO TYPE BUT
INVOLVES “WIND-EVAPORATION-SST FEEDBACK’






EVOLUTION OF ENSO &
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WNP AS AN ENSO PRECURSOR

Western North Pacific
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IS GHG forcing ENHANCING
ENSO PRECURSORS IN THE WESTERN
NORTH PACIFIC?



25-YR SLIDING CORRELATION OF SSTA
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CORRELATION FOR ENSO PRECURSORS




USING EARTH SYSTEM MODEL (ESM) —
CESMI1




25-YR SLIDING CORRELATION OF SSTA

Historical forcing experiments

(1850-2005):
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HOW GOOD IS CESM1?
REALISTIC ENSO PRE-CONDITIONS!

OBS =>

CESM1 =>



WNP warming & dynamics

CESM free run

CESM 350-year control run (natural variability)




OTHER MODELS (FROM CMIP5)
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LEAD-LAG CORRELATION OF NINO3.4
WITH SST

Observations CESM1-CAMS5.1-FV2



A WAY FORWARD??

 CLIMATE MODEL WITH BETTER PHYSICS LEADS TO BETTER
ENSO SIMULATION

« PARTICULARLY, TRANSITION PHASES...




SUMMARY

* NPO-like mode leads WNP to trigger ENSO

* GHG appears to enhance (accelerate) this process

-
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BACK-UP SLIDES
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2 WNP WARMING & DYNAMICS

Composite analysis:



WNP WARMING & DYNAMICS

AMIP run (GISS)




And it’s only half the story!




WHAT IS THE SFM (SEASONAL
FOOTPRINTING MECHANICM) OR PMM
(PACIFIC MERID'QALAL SANTY e

DANIEL J. VIMONT, JOHN M. WALLACE, AND DAVID S. BATTISTI

A‘I'mo- Oceq n cou p Ie d C I i m qte vd ri d b i I ity Department of Atmospheric Sciences, University of Washington, Seattle, Washington
9 MCA (Mq XimUm Covq riq nce Anq Iysisl (Manuscript received 15 February 2002, in final form 23 July 2002)

or SVD of Bretherton et al. 1992) ABSTRACT

Midlatitude atmospheric variability is identified as a particularly effective component of the stochastic forcing
. . . . of ENSO. This forcing is realized via a seasonal footprinting mechanism (SFM), in which the tropical atmosphere
9 SI ml Iq r 1‘0 MU ITI _vq rl G‘I‘e EOF is forced during the spring and summer by SST anomalies generated by midlatitude atmospheric variability
during the previous winter. The strong relationship between the SFM and ENSO may serve to enhance ENSO
predictability and supports the view that ENSO is linearly stable in nature.






