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Take-Home
Message
e Exceptionally high skill (ACC 2 0.7 up to LY4) in predicting the decadal Kuroshio

Extension (KE) variability in the CESM decadal prediction system at an eddy-resolving
ocean resolution (HRDP)

e Substantially higher than skill in the low-resolution counterpart (DPLE with 12
ocean)

e Source of skill in HRDP: westward (Rossby wave; RW) propagation of initialized
ocean state, guided by the sharp KE front

 The westward propagation is not clear in low-res simulations

* Manuscript in revision (npj Climate and Atmos. Sci., preprint available at
https://doi.org/10.21203/rs.3.rs-2402942/v1)
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Decadal KE Variability and Predictability

Decadal Variability Predictiability

Satellite Altimeter Data (Qiu et al. 2014) Joh et al. (2014)
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(c) Regression Coefficient
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Higher Skill at an Eddy-Resolving Resolution?

KE: sharp fronts and active eddy activity
KE front wave guide for the RW propagation

(Sasaki et al. 2013)

— Meridionally large initial signal converging into

the KE front
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SSH regression on KE index (Sasaki et al. 2013)
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Model
Ocn/Ice
Initial /
izatio Atm
n
Lnd
Start Years
(Nov. 1%
Hindc
asts Run Length
Ens. Size
Reference

T Used for analysis

Prediction Systems

I A

CESM1.3
Ocn, Ice - 0.1°
Atm, Lnd — 0.25°

FOSI-H (0.1°)F
Forc: JRA55-do

JRAS55 Reanalysis
HighResMIP Tier 1

Every second year
for 1982-2016*

5 years (62 months)*
10

Yeager et al., in revision

* Analysis restricted by shorter and less frequent HRDP

CESM1.1
nominal 1°

FOSI-L (1°)1
Forc: COREII

CESM-LE
CESM-LE

Every year
for 1954-2017

10 years (122 months)

40
Yeager et al. (2018)




KE Index (KEI)

(a) Ops SSH IIEOF1+2I

(b) KEI
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LY 3 [cm] LY 2 [cm] LY 1 [cm]

LY 4 [cm]

20 1 (

10

-10

-20

20

10 4

-10 A

-20 A

20

10 1

-10

-20

20 1

10 4

-10 A

-20 A

Exceptional KE prediction Skill

HR KEI | LR KEI
20 A (e)
N\ A J7<\ NI gl
"V \rw\v v‘
Obs \V -10 4 Obs
FOSI-H FOSI-L
DPHR -20 1

(b)

v S A g Mo pen AdLB
TN VY

1960 1970 1980 1990 2000 2010 2020

NATIONAL CENTER FOR

ATMOSPHERIC RESEARCH

1960 1970

1980

1990 2000 2010 2020

ACC

ACC

0.8 1

0.6 1

0.4

0.2 A

-0.2

0.8

0.6

0.4

0.2 1

-0.2

(a) ACC vs. FOSI (1987-2017)

X - Significant skill (higher
than a randomly resampled
distribution)

—— DPLE vs. FOSI-L 0 s
— — FOSI-L Persistence |— — __ i
——— HRDP vs. FOSI-H =
— — FOSI-H Persistence
10-mem DPLE Sprd
2 3 4 5

Lead Year

(b) ACC vs. Obs (1993-2017)

—— DPLE vs. Obs

——— HRDP vs. Obs

— — Obs Persistence
10-mem DPLE Sprd

T — ]

2 3 4 5

Lead Year

Correlation coefficient

08|

06|

04

02

02

04

GFDL SPHERE (Joh et al. 2022)

KE Decadal Forecasts

| | KE Autocorrelation
= DRF vs. Reanalysis
—— DRF vs. OBS Satellite
Linear RW prediction
skill {Qiu etal. 2014)
—— CLIPER forecast Skills

Forecast lead year (Lag year)




Source of Skill

KE latitude SSH Correlation with KEI as a Function of Longitude and Lag

(b) FOSI-H

() FOSI-L
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* FOSI-H: Westward propagation
consistent with obs (~3-4 yrs)

* FOSI-L: Too fast (~1 yr) to be
considered as a RW propagation

SSH Lags

* WSC anom in FOSI-H propagating
westward in tandem with SSH
anom (coupled interaction?)
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Source of Skill

SSH Correlation on FOSI-H KEI

‘ __(a) FOSI-H , _ Observations
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Source of Skill

SSH Correlation on FOSI-H KEI
(a) FOSI-L
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Possible Reasons for the Weak RW Propagation

Temperature Regression on KEI
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Summary and Discussion

. DPLE KEI ACC vs. FOSI
F d 1/8° ROMS with BGC . .
orced 1/ w SSH Nitrate (200m) Upper 100m zooplankton biomass
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o Skillful multi-year prediction of biological fields in the upstream KE is expected
with HR prediction systems

* Manuscript in revision (npj Climate and Atmos. Sci., preprint available at
https://doi.org/10.21203/rs.3.rs-2402942/v1)
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Extra 1'1 1 . (a) 1999-2003 . (b) 2005-2009
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Extra 1'1 1 . (a) 1999-2003 . (b) 2005-2009
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Extra #2

Regression of WSC in high-res simulations
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Extra #3

Regression of winter SST and SLP onto KEI
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Extra #4

Regression of subsurface temperature

onto KEI
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