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Warm water volume (WWV)
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WWV,,: a precursor for ENSO QMO

OBS: lag correlation with ENSO
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WWV,,: a precursor for ENSO QMO

OBS: lag correlation with ENSO
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WWV,,: a precursor for ENSO QMO

OBS: ENSO-WWV,, relationship
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WWV,,: a precursor for ENSO QMO

OBS: ENSO-WWV,, relationship
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=» strong nonlinearity

=> but strong uncertainties (12 La Nifia events, 11 El Nifo events)



OMON

=>» Asymmetry in the WWV,,—ENSO relationship
 Can CMIP5 models reproduce the asymmetry?
* How does the asymmetry affect ENSO prediction?

* How can we explain the asymmetry?



Asymmetry & CMIP5 models?

OBS ENSO-WWV,,, relatlonshlp

OBS: lag correlation with ENSO
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Asymmetry & CMIP5 models? @_@H

OBS: lag correlation with ENSO OBS: ENSO-WWV,,, relationship
i OND, B e e ST
O . 8 L El NIno R=+0.30 (-0.36 to +0.69) P=64 S=+0.24 (-0.21 to +0.66)

T T+ ZT 11N = 3.0 ! : !
o A ' s/
slope of the linear regression
La Nina events: 0.87 (0.76 to 0.99) (obs: 0.40 to 4.07)
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=» strong nonlinearity

=>» weaker uncertainties (1800 La Nifia events, 1607 El Niiio events)
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Asymmetry & ENSO prediction? @’_@J
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WWV,,: a precursor for ENSO QMO
occurrence

MME: probability of events 13 months after
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The discharge is a better predictor of La Ninha events
than the recharge for El Nifio events



Asymmetry & ENSO prediction?
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WWV,,: a precursor for ENSO QMO
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WWV,,: a precursor for ENSO
amplitude
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WWV,,: a precursor for ENSO QMO
amplitude
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WWV,,: a precursor for ENSO QMO
amplitude
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How can we explain this asymmetry? M

1) Preconditioning (year ,)

2) Triggering (spring)

3) Amplification (summer-fall)



1) Preconditioning (year ) @’—@J

* lzumo et al. (2018): WWV,, related to Rossby waves =» integral of zonal wind
stress anomalies (t,) over the equatorial Pacific and the previous 10 months (t,’)
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1) Preconditioning (year ) @-G:u

» Stronger El Nifio than La Nifia events => stronger positive zonal wind stress
=> stronger discharge
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How can we explain this asymmetry? M

1) Preconditioning (year ,)
* Strong El Nifio events => strong positive T, => strong discharge
=> strong preconditioning for La Nifa events



How can we explain this asymmetry? M

1) Preconditioning (year ,)
* Strong El Nifio events => strong positive T, => strong discharge
=> strong preconditioning for La Nifa events

2) Triggering (spring)
 strong WWE can trigger an event, like in 1997 or 2015
(e.g., Lengaigne et al. 2004, Fedorov et al. 2015)



2) Triggering (spring) @-@A

CNRM-CM5: probability of events WWV,, + wind event
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How can we explain this asymmetry? M

1) Preconditioning (year ,)
* Strong El Nifio events => strong positive T, => strong discharge
=> strong preconditioning for La Nifa events

2) Triggering (spring)
 strong WWE can trigger an event, like in 1997 or 2015
(e.g., Lengaigne et al. 2004, Fedorov et al. 2015)

3) Amplification (summer-fall)



3) Amplification (summer-fall) @_@J

* Collocated linear regression in Nino3.4
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3) Amplification (summer-fall)

* Collocated linear regression in Nino3.4
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How can we explain this asymmetry? M

1) Preconditioning (year ,)
* Strong El Nifio events => strong positive T, => strong discharge
=> strong preconditioning for La Nifa events

2) Triggering (spring)
 strong WWE in spring can trigger an event, like in 1997 or
2015 (e.g., Lengaigne et al. 2004, Fedorov et al. 2015)

3) Amplification (summer-fall)
 nonlinear Bjerknes feedback (e.g., Takahashi et al. 2016)
 subsequent WWEs (e.g., Puy et al. 2017)

» Others? NDH? biological feedback? ...



Conclusions @‘_@J

Asymmetry in the WWV,,—~ENSO relationship
=>»reproduced by CMIP5 models (at least the 11 used)

=2>WWV,, is a better predictor of both La Nifia event’s
occurrence and amplitude than El Nino event’s
occurrence and amplitude

=» La Nifia =stronger .. . t+weaker |atmospheric
N -preconditioning -
=>El Nifio =weaker + stronger | processes

=» hypothesis will be tested through modeling studies
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S1: model selection

* selection based on two criteria:
1) accurate representation of ENSO seasonality, with a peak of variability

in boreal winter

OMON

(correlation obs-model of the Niflo3 SSTA standard deviation > 0.6)

2) ability to simulate strong El Niflo events (defined as massive

precipitations in the eastern Pacific)

00. Observations
01. ACCESS1-0
02. ACCESS1-3
03. bce-csm1-1

(skewness of the
Nifio3 PRA in DJF >1)

05. BNU-ESM
06. CanESM2
07. CCSM4

09. CESM1-CAMS
10. CESM1-
FASTCHEM

11. CESM1-WACCM

12. CMCC-CESM
13. CMCC-CM

14. CMCC-CMS
15. CNRM-CMS5
16. CNRM-CMS5-2
16. CSRO-Mk3-6-0
17. FGOALS-s2
18. FIO-ESM

19. GFDL-CM3
20. GFDL-ESM2G
21. GFDL-ESM2M
22. GISS-E2-H-CC
23. GISS-E2-R-CC

25. HadGEM2-AO
26. HadGEM2-CC
27. HadGEM2-ES
28. inmcm4

29. IPSL-CMS5A-LR
30. IPSL-CMS5A-MR
31. IPSL-CM5B-LR
32. MIROC-ESM
33. MIROC-ESM-
CHEM

34. MIROC4h

35. MIROCS

36. MPI-ESM-LR
37. MPI-ESM-MR
38. MPI-ESM-P
39. MRI-ESM-P
40. NorESM1-M
41. NorESM1-ME
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S2: MME evaluation

a) OBS: EI Nmo

APRE.

JANE
OCT}
JULT
APR} -
JANL
OCTE
JUL}
APR}

JANL
120E

0.50

025

-025“

I'\ Y

150E 180W
-0.8 -0.4

150W

-1.2 0.0

120w 90W
0 4

0.8

AT I
1STD

OMON

b) MME: E| Nifio
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S2: MME evaluation

c) OBS: La Nina
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d) MME: La Nifa
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$3: ENSO-WWV,, asymmetry (9 (B

Intercomparaison

a) Linear regression: SSTA vs WWV,, A
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Impact of ENSO transition/extreme/long-lasting events
and extreme recharge/discharge
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La Nina minus El Nino slopes
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1. no transition El Nifio to La Nifia 4. no transition extreme El Nifio to La Nifia 7. no long-lasting El Nifio 10. no extreme El Nifio 13. no extreme recharge
2. no transition La Nifia to El Nifio 5. no transition extreme La Nifia to El Nifio 8. no long-lasting La Nifia 11. no extreme La Nifia 14. no extreme discharge
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