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Abstract
In this supplementary note, the results for all the variables of the quasi-geostrophic system are depicted. We
consider the streamfunction variables 1, ...,110 and the temperature variables 601, ..., 6019, corresponding to the
modes:

Fi(z,y) = ﬁCOS(y)y

Fy(z,y) = 2cos(nz)sin(y),

F3(z,y) = 2sin(nz)sin(y),

Fy(z,y) = V2cos(2y),

F5(z,y) = 2cos(nz)sin(2y),

Fs(z,y) = 2sin(nz)sin(2y),

Fr(x,y) = 2cos(2nz)sin(y),

Fg(x,y) = 2sin(2nz)sin(y),

Fy(x,y) = 2cos(2nz)sin(2y),

Fip(z,y) = 2sin(2nz)sin(2y),

Each variable has been corrected by using itself has the unique predictor, according to the different models and
methods described in the main article. Four figures per variable are shown in the following order:

1. The corrections of the moments of the variable (similar to Figs. 5 and 6 of the main article).

2. The corrections of the parameters a and § of the EVMOS postprocessing scheme (similar to Fig. 8 of the
main article).

3. The performance of the correction (similar to Figs. 9 and 10 of the main article).

4. The comparison of the efficiency of the response theory correction for different numbers m of trajectories
(similar to Fig. 11 of the main article).
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1 Experiment varying the friction coefficient

1.1 Variable 1,

1.1.1 Corrections of the moments

1.1.2 Corrections of the parameters « and 5
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1.1.3 Performance of the correction
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1.1.4 Comparison of the efficiency of the response theory correction for different numbers m of

trajectories
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1.2 Variable 1,

1.2.1 Corrections of the moments of the variable
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1.2.3 Performance of the correction
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1.2.4 Comparison of the efficiency of the response theory correction for different numbers m of
trajectories
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1.3.3 Performance of the correction
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1.3.4 Comparison of the efficiency of the response theory correction for different numbers m of
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1.4.3 Performance of the correction
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1.4.4 Comparison of the efficiency of the response theory correction for different numbers m of
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1.5.3 Performance of the correction
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1.6.3 Performance of the correction
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1.7.3 Performance of the correction
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1.7.4 Comparison of the efficiency of the response theory correction for different numbers m of

trajectories
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1.8.3 Performance of the correction

MSE with reality
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1.8.4 Comparison of the efficiency of the response theory correction for different numbers m of

trajectories
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1.9.3 Performance of the correction

MSE with reality
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1.9.4 Comparison of the efficiency of the response theory correction for different numbers m of

trajectories
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1.10.3 Performance of the correction
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1.10.4 Comparison of the efficiency of the response theory correction for different numbers m of

trajectories
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MSE with reality 10-2 and Model 1 exact correction
1072 —— m=10000
—¥— m=1000
—4— m=500
1073 —<+— m=100
1079, m-20
104
1075 10-6
10-6 i W —_— Modelq
i ¥ —:— Correction model 0
i —— Model 1 1078
107 !i —:— Correction model 1
o X R.T. corr. of model 1 (m=10000)
¥ v R.T. corr. of model 1 (m =1000)
108 i 4 R.T.corr. of model 1 (m=500) 10-10
N < R.T. corr. of model 1 (m=100)
] » R.T.corr. of model 1 (m=20)
1079
0 1 2 3 4 5 0 1 2 3 4 5
time (days) time (days)
Coefficient a of the post-processing scheme Coefficient B of the post-processing scheme
1.15
0.002
1.10
0.001
1.05
§ 0.000 ‘ <100
1
i
—— Model 0 i 0959 Model 0
—0.001 !
—— Model 1 1 : —— Model 1
—— Response theory (m =10000) |' H 1 0.904 — Response theory (m =10000)
------- Response theory (m = 1000) ,' l. -+ Response theory (m =1000)
—~0.002 Response theory (m =500) | ' Response theory (m =500)
------ Response theory (m =100) : : 0.854 - Response theory (m=100)
—==- Response theory (m = 20) I : —-==- Response theory (m =20)
1

0 1 2 3 4 5 0 1 2 3 4 5
time (days) time (days)

32



1.11 Variable 6,

1.11.1 Corrections of the moments of the variable
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1.11.3 Performance of the correction
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1.11.4 Comparison of the efficiency of the response theory correction for different numbers m of

trajectories
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1.12.3 Performance of the correction
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1.12.4 Comparison of the efficiency of the response theory correction for different numbers m of
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1.13.3 Performance of the correction
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1.13.4 Comparison of the efficiency of the response theory correction for different numbers m of
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1.14 Variable 6,

1.14.1 Corrections of the moments of the variable

1.14.2

Qg,
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1.14.3 Performance of the correction

MSE with reality
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1.14.4 Comparison of the efficiency of the response theory correction for different numbers m of

trajectories
Absolute MSE difference between response theory
MSE with reality and Model 1 exact correction
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1.15 Variable 65

1.15.1 Corrections

1.15.2 Corrections of the parameters o and
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1.15.3 Performance of the correction

MSE with reality
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1.15.4 Comparison of the efficiency of the response theory correction for different numbers m of

trajectories
Absolute MSE difference between response theory
s MSE with reality and Model 1 exact correction
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1.16 Variable 65

1.16.1 Corrections of the moments of the variable
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1.16.3 Performance of the correction

MSE with reality
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1.16.4 Comparison of the efficiency of the response theory correction for different numbers m of

trajectories

1072

1074

0.00003

0.00002

0.00001

& 0.00000

—0.00001

—0.00002

—0.00003

MSE with reality

Model 0
Correction model 0
Model 1

Correction model 1

x  R.T. corr. of model 1 (m=10000)
v R.T. corr. of model 1 (m=1000)
4 R.T.corr. of model 1 (m=500)
< R.T. corr. of model 1 (m=100)
» R.T.corr. of model 1 (m=20)

0 1 2 3 4 5

time (days)

Coefficient a of the post-processing scheme

Model 0
Model 1
Response theory (m =10000)
Response theory (m =1000)
Response theory (m = 500)
Response theory (m =100)

-=- Response theory (m = 20)
| E— H

0 1 2 3 4 5
time (days)

50

107

10-%

10710

10-12

1.15

1.10

1.05

& 1.00

0.95

0.90

0.85

Absolute MSE difference between response theory
and Model 1 exact correction

SRRE

m=10000
m=1000
m =500
m=100
m=20

3
time (days)

Coefficient B of the post-processing scheme

1
1
|
1
|
1
Rl
14
I

Model 0

Model 1

Response theory (m =10000)
Response theory (m = 1000)
Response theory (m = 500)
Response theory (m =100)
Response theory (m = 20)

0

1 2 3 4 5
time (days)




1.17 Variable 6,

1.17.1 Corrections of the moments of the variable
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1.17.3 Performance of the correction

MSE with reality
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1.17.4 Comparison of the efficiency of the response theory correction for different numbers m of

trajectories
Absolute MSE difference between response theory
MSE with reality and Model 1 exact correction
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1.18 Variable 65

1.18.1 Corrections of the moments of the variable
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1.18.3 Performance of the correction
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1.18.4 Comparison of the efficiency of the response theory correction for different numbers m of

trajectories
Absolute MSE difference between response theory
MSE with reality 10-2 and Model 1 exact correction
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1.19 Variable 6,

1.19.1 Corrections of the moments of the variable
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1.19.3 Performance of the correction
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1.19.4 Comparison of the efficiency of the response theory correction for different numbers m of
trajectories
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1.20 Variable 6,

1.20.1 Corrections of the moments of the variable
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1.20.3 Performance of the correction
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1.20.4 Comparison of the efficiency of the response theory correction for different numbers m of

trajectories
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2 Experiment varying the Newtonian cooling coefficient
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2.1.1 Corrections of the moments
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2.1.3 Performance of the correction
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2.1.4 Comparison of the efficiency of the response theory correction for different numbers m of

trajectories
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2.2.3 Performance of the correction
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2.2.4 Comparison of the efficiency of the response theory correction for different numbers m of

trajectories
Absolute MSE difference between response theory
102 MSE with reality and Model 1 exact correction
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2.3 Variable 3
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2.3.3 Performance of the correction
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2.3.4 Comparison of the efficiency of the response theory correction for different numbers m of
trajectories
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2.4 Variable v,

2.4.1 Corrections of the moments of the variable
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2.4.3 Performance of the correction
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2.4.4 Comparison of the efficiency of the response theory correction for different numbers m of

trajectories
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2.5 Variable 5
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2.5.3 Performance of the correction
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2.5.4 Comparison of the efficiency of the response theory correction for different numbers m of

trajectories
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2.6 Variable vy
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2.6.3 Performance of the correction

MSE with reality

1044

10754

1074

10-84

10794

10-10 4

—— Model 0
—:— Correction model 0
—— Model 1
—-— Correction model 1

+  Correction model 1 with past model 0 forecasts
x  Response-theory correction of model 1

(a)

x1073

2 3 4 5
time (days)

Variance of the correction

2.554

2.504

2.404

2.351

—— Variance of reality
—— Model 0
—:— Correction model 0
—— Model 1
—:— Correction model 1

+  Correction model 1 with past model 0 forecasts
x  Response-theory correction of model 1

(c)

2 3 4 5
time (days)

Mean of the correction

Mean of reality
0.0010 1 Model 0
Correction model 0
0.0008 Model 1
: Correction model 1
Correction model 1 with past model 0 forecasts
0.0006 - Response-theory correction of model 1
0.0004
)
=
0.0002 -
0.0000 4
—0.0002 4
X
—0.0004 x
X
1 2 3 4

(b)

79

time (days)




2.6.4 Comparison of the efficiency of the response theory correction for different numbers m of

trajectories
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102 MSE with reality and Model 1 exact correction
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2.7 Variable v
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2.7.3 Performance of the correction
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2.7.4 Comparison of the efficiency of the response theory correction for different numbers m of

trajectories
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2.8 Variable vy

2.8.1 Corrections of the moments of the variable
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2.8.3 Performance of the correction
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2.8.4 Comparison of the efficiency of the response theory correction for different numbers m of

trajectories
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102 MSE with reality and Model 1 exact correction
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2.9 Variable vy

2.9.1 Corrections of the moments of the variable
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2.9.3 Performance of the correction

MSE with reality
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2.9.4 Comparison of the efficiency of the response theory correction for different numbers m of

Absolute MSE difference between response theory
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2.10 Variable g

2.10.1 Corrections of the moments of the variable
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2.10.3 Performance of the correction
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2.10.4 Comparison of the efficiency of the response theory correction for different numbers m of

trajectories
Absolute MSE difference between response theory
102 MSE with reality and Model 1 exact correction
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2.11 Variable 6,

2.11.1 Corrections of the moments of the variable
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2.11.3 Performance of the correction
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2.11.4 Comparison of the efficiency of the response theory correction for different numbers m of

trajectories
Absolute MSE difference between response theory
102 MSE with reality N and Model 1 exact correction
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2.12 Variable 6,

2.12.1 Corrections of the moments of the variable
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2.12.3 Performance of the correction
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2.12.4 Comparison of the efficiency of the response theory correction for different numbers m of

trajectories
Absolute MSE difference between response theory
102 MSE with reality and Model 1 exact correction
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2.13 Variable 65

2.13.1 Corrections of the moments of the variable
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2.13.3 Performance of the correction
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2.13.4 Comparison of the efficiency of the response theory correction for different numbers m of

trajectories
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102 MSE with reality and Model 1 exact correction
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2.14 Variable 6,

2.14.1 Corrections of the moments of the variable
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2.14.3 Performance of the correction

MSE with reality
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2.14.4 Comparison of the efficiency of the response theory correction for different numbers m of

trajectories
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2.15 Variable 65

2.15.1 Corrections of the moments of the variable
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2.15.3 Performance of the correction
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2.15.4 Comparison of the efficiency of the response theory correction for different numbers m of

trajectories
Absolute MSE difference between response theory
102 MSE with reality and Model 1 exact correction
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2.16 Variable 6;
2.16.1 Corrections

of the moments of the variable
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2.16.3 Performance of the correction
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2.16.4 Comparison of the efficiency of the response theory correction for different numbers m of

trajectories
Absolute MSE difference between response theory
102 MSE with reality and Model 1 exact correction
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2.17 Variable 6;

2.17.1 Corrections
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of the moments of the variable
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2.17.3 Performance of the correction

MSE with reality
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2.17.4 Comparison of the efficiency of the response theory correction for different numbers m of

trajectories
Absolute MSE difference between response theory
102 MSE with reality and Model 1 exact correction
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2.18 Variable 63

2.18.1 Corrections of the moments of the variable
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2.18.3 Performance of the correction

(a)

MSE with reality
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2.18.4 Comparison of the efficiency of the response theory correction for different numbers m of

trajectories
Absolute MSE difference between response theory
102 MSE with reality and Model 1 exact correction
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2.19 Variable 6y

2.19.1 Corrections of the moments of the variable
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2.19.3 Performance of the correction

MSE with reality
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2.19.4 Comparison of the efficiency of the response theory correction for different numbers m of

trajectories
Absolute MSE difference between response theory
102 MSE with reality and Model 1 exact correction
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2.20 Variable 6y

2.20.1 Corrections of the moments of the variable
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2.20.3 Performance of the correction
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2.20.4 Comparison of the efficiency of the response theory correction for different numbers m of

trajectories
Absolute MSE difference between response theory
102 MSE with reality and Model 1 exact correction
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