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The EI Nino-Southern Oscillation

Rossby wave travel time: 1=0.4-2.0

Local delays: B=0.2

Period of mid-latitude jet: 6=0.05-0.2

Response of tropics to mid-lat forcing: y=0.05-0.1



The ENSO model
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Sensitivity to seasonality

Initial state: mild warm, t-1.5
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Sensitivity to the initial state
Initial state: NDJF winter, t-1.5
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b x(H) =—ix(zt -1

 y(@) =—y(E -1 v—ux(t-0)

UL Hling ENSO and mid-latitude circulation
b b)) = —|x(t—1)

V(1) = (f—ﬂ)VﬂU (t=7)
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Sensitivity to seasonality

Initial state: mild warm, t-1.5
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Sensitivity to the initial state
Initial state: NDJF winter, t=1.5

I N || N .f"._ |\ A ‘ 4 n |'|I ||a| M ‘ ‘ il .l.|.
||||||||| I ‘|n||| || ‘|| | B \||r|“} | I| || I || “ || _|| || ||||||| | | || |||_ ||||
| |||| lJ '||' ||| i “ || “ | '||' ‘|| la |\ || 'll' | ||| '?' '||| || NI

| iis [ | | fHu

'-||a|

| Mild warm conditions
I | !

- II—IIH ‘|'|,'||||I—| || r" I[I Wl

| '—I Ll | ||| | |
| |" || L |’|‘|||| ||||| ||||
| || ‘I || | |”| | IH |||| ||| \ |.|| \ I“ |\'| '|| |'| |||| l || |H| |||‘ | ||| ||f| “ \I ot Bl Nino
U] | \ .

— -;...‘ || = f-

I\ | L L L ANA Y| P10 SR A

|' H ||||Ir I Al | ] l Strong La Nina
1 ||| ||| |l|| ||||'| || If ' .

[ I'I III.- || . II'I |I| '1|| | ||IIII‘| !

| I




BDEs with random delay
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Distribution of the spells of 0 and 1

Dependence on the length of the domain




Dependence on the initial data
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[s it always like this??
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Ghil et al., 2008, ‘Boolean Delay Equations: A Simple Way of Looking at Complex Systems’
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Reserves
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Uncoupled vs. Coupled

Initial state: NDJF winter, t=1.5
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DENSILIVILY 1O the rewurn period ol ROSSby waves
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