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1) Does the evolution of ensemble spread depend on the
method of initialization (micro or macro perturbation)?

2) How long does ocean initial-condition memory last in

the atmosphere ggq Hiier ocean?
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4 AMOC initial states,
20 micro-perturbation (10'* K) members each.

6 Micro (t) = /Y (xi — xmean)?
Compute for each AMOC initial state, then average the 4 estimates.
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4 AMOC initial states,
20 micro-perturbation (10'* K) members each.

6 Micro (t) = /Y (xi — xmean)?
Compute for each AMOC initial state, then average the 4 estimates.
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4 AMOC initial states,
20 micro-perturbation (10'* K) members each.

6 Micro (t) = /Y (xi — xmean)?
Compute for each AMOC initial state, then average the 4 estimates.



o Macro (t) = \/Z(xi — xmean)?
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4 AMOC initial states,
20 micro-perturbation (10'* K) members each.

o Micro (t) = /Y. (xi — xmean)?
Compute for each AMOC initial state, then average the 4 estimates.
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Subtract the control run drift from
each member before computing

o Micro (t) and o Macro (t).
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4 AMOC initial states,
20 micro-perturbation (10'* K) members each.

o Micro (t) = /Y. (xi — xmean)?
Compute for each AMOC initial state, then average the 4 estimates.
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2) How long does ocean initial-condition memory last
In the atmosphere and upper ocean?



2) How long does ocean initial-condition memory last
In the atmosphere and upper ocean?

Use the 4 AMOC ensembles (20 micro-perturbation members each).
Form ensemble means of each AMOC ensemble, then compute

o(t) across the 4 ensemble means (= ¢ ocean).

Compare with o(t) across all 80 members (= o total).

Test whether c ocean / ¢ total is significant based on random draws
from the pictl simulation.



1850 » 1950

Hovmuller Diagram .
o ocean/ o total
o 30°N

Zonally averaged SST £ o Global domain

(significant values contoured) 60°S

1850 1870 1890 1910 1930 1950




Hovmuller Diagram o
o ocean/ o total corfl |

Global domain

Latitude
o

Zonally averaged SST

(significant values contoured)

1850 1870 1890 1910 1930 1950




Hovmuller Diagram o
o ocean/ o total corfl |

Global domain

Latitude
o

Zonally averaged SST

(significant values contoured)

1850 1870 1890 1910 1930 1950




Hovmuller Diagram .
o ocean/ o total o]
o 30°N\{
Zonally averaged SST £ o Global domain

(significant values contoured)

1890 1910 1930 1950

1870

1850
60°N -

30°N 4 .
Pacific

Latitude
o

30°S+

60°S 1




Hovmuller Diagram .
o ocean/ o total s,
o 30°
Zonally averaged SST £ o Global domain
30°S
(significant values contoured) 60°S 1

1890 1910 1930 1950

1870

1850
60°N -

30°N 4 .
Pacific

Latitude
it

30°S+

60°S 1

Atlantic

Latitude

1850 1870 1890 1910 1930 1950

1 1 1
0 0.1 0.2 0.3 04 0.5 0.6 0.7 0.8 0.9 1




Hovmuller Diagram
o ocean/ o total

Zonally averaged SST

(significant values contoured)

Latitude

Latitude

Latitude

60°N -

30°N 4

30°S+

60°S 1

90

60

30

30 ]

6 1 =

1850

1850

1870

1890

1910

1930

0

0.1

0.2

1950

Global domain

Pacific

Atlantic

1870 1890 1910 1930 1950
0.3 04 0.5 0.6 0.7 0.8 0.9 1

Resurgence of ocean
initial-condition memory
in the Pacific sector
after 40-70 years.
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