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Introduction The figures presented here provide additional data from summer and win-

ter experiments. Snapshots of the SST responses and RMS plots for T, DIC, oxygen, and

chlorophyll both at the surface and averaged over the upper 100 are included. Several

movies are also included with their captions given below; each shows the linear and non-

linear responses for each of SST and surface DIC at each resolution for each experiment.
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Movie S1. Movie of six-hour averaged a) 1/3◦ model linear response, b) 1/3◦ nonlinear

response, c) 1/12◦ linear response, and d) 1/12◦ nonlinear response of SST to the large

wind perturbation.

Movie S2. Movie of six-hour averaged a) 1/3◦ model linear response, b) 1/3◦ nonlinear

response, c) 1/12◦ linear response, and d) 1/12◦ nonlinear response of surface DIC to the

large wind perturbation.

Movie S3. Movie of six-hour averaged a) 1/3◦ model linear response, b) 1/3◦ nonlinear

response, c) 1/12◦ linear response, and d) 1/12◦ nonlinear response of SST to the small

wind perturbation.

Movie S4. Movie of six-hour averaged a) 1/3◦ model linear response, b) 1/3◦ nonlinear

response, c) 1/12◦ linear response, and d) 1/12◦ nonlinear response of surface DIC to the

small wind perturbation.
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Figure S1. The linear and nonlinear SST responses to the large area perturbation.

Columns represent snapshots of 1, 10, 20, 30, and 40 day responses. The rows show 1/3◦

model linear, 1/12◦ linear, 1/3◦ nonlinear, and 1/12◦ nonlinear responses respectively.

The 1/3◦ model linear response again shows smooth features that decay in magnitude

after the wind stress perturbation. The 1/12◦ model linear and nonlinear response both

feature major instabilities triggered by the 20 day mark. Notice the responses here on

day one have opposite signs of the responses of surface DIC in Figure 3. Note the color

scales are slightly different so the responses are visible in each row.
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Figure S2. The linear and nonlinear SST responses to the small area perturbation.

Columns represent snapshots of 1, 10, 20, 30, and 40 day responses. The rows show 1/3◦

model linear, 1/12◦ linear, 1/3◦ nonlinear, and 1/12◦ nonlinear responses respectively.

The 1/3◦ model linear response shows smooth features that decay in magnitude after the

initial shock but remain local to the wind anomaly. The 1/12◦ model linear and nonlinear

responses both show sharper features after several weeks that possibly indicate changes

in front locations resulting from the wind anomaly. Note the color scales are slightly

different so the responses are visible in each row.
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Figure S3. The RMS magnitude of the summer upper 100 m a) T and b) DIC responses

to the large and small wind anomalies plotted against time. Averaging of the top 100 m

attenuates the initial effect of the perturbation, so we do not see decay in the response

as in Figure 4. c) Forecast skill of the 1/3◦ model upper 100 m with respect to the 1/12◦

model. The 1/3◦ model is able to account for at least 50% of the variance for 1–2 weeks.
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Figure S4. The RMS magnitude of the winter a) SST and b) surface DIC responses to

the large and small wind anomalies plotted against time. The wind stress perturbation has

less of an initial effect on the surface in winter, and in the case of the small perturbations,

the responses aren’t separable into linear and nonlinear components. c) Forecast skill of

the 1/3◦ model with respect to the 1/12◦ model. The 1/3◦ model is able to account for

at least 50% of the variance for only 5–7 days.
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Figure S5. The RMS magnitude of the winter upper 100 m a) T and b) DIC responses

to the large and small wind anomalies plotted against time. The responses are similar to

the winter surface case in Figure S4. c) Forecast skill of the 1/3◦ model upper 100 m with

respect to the 1/12◦ model. The 1/3◦ model is again able to account for at least 50% of

the upper 100 m variance only for 5–7 days.
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Figure S6. The RMS magnitude of the summer surface a) dissolved oxygen (DO) and

b) chlorophyll responses to the large and small wind anomalies plotted against time. The

responses look very similar to the summer SST and surface DIC in Figure 4, including

the duration of decay for each respective resolution and component. c) Forecast skill of

the 1/3◦ model with respect to the 1/12◦ model. The 1/3◦ model is able to account for

at least 50% of the variance for 5–7 days.
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Figure S7. The RMS magnitude of the summer upper 100 m a) dissolved oxygen (DO)

and b) chlorophyll responses to the large and small wind anomalies plotted against time.

The responses look very similar to the summer SST and surface DIC in Figure 4, including

the duration of decay for each respective resolution and component. c) Forecast skill of

the 1/3◦ model with respect to the 1/12◦ model. The 1/3◦ model is able to account for

at least 50% of the variance for 5–7 days.
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Figure S8. The RMS magnitude of the winter surface a) dissolved oxygen (DO) and

b) chlorophyll responses to the large and small wind anomalies plotted against time. The

1/12◦ model response is not able to be decomposed into linear and nonlinear components.

c) Forecast skill of the 1/3◦ model with respect to the 1/12◦ model. In this case, the 1/3◦

model is unable to account for at least 50% of the variance for more than one day.
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Figure S9. The RMS magnitude of the winter upper 100 m a) dissolved oxygen (DO)

and b) chlorophyll responses to the large and small wind anomalies plotted against time.

c) Forecast skill of the 1/3◦ model with respect to the 1/12◦ model. Again, the 1/3◦ model

is not able to account for at least 50% of the variance for more than five days for oxygen

and not at all for chlorophyll.
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Figure S10. First column shows final time step model states for the control runs,

second shows the difference between the large positive perturbation run and control at final

time step, and third column shows the difference between the large negative perturbation

run and the control at the final time step. The rows shows 1/3◦ model SST, 1/12◦

model SST, 1/3◦ model surface DIC, and 1/12◦ model surface DIC respectively. Note

the different color scales between the difference plots between the resolutions - the 1/12◦

model differences are ∼ 50 times larger four months after the perturbation.
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Figure S11. First column shows final time step model states for the control runs, second

shows the difference between the small positive perturbation run and control at final time

step, and third column shows the difference between the small negative perturbation

run and the control at the final time step. The rows shows 1/3◦ model SST, 1/12◦

model SST, 1/3◦ model surface DIC, and 1/12◦ model surface DIC respectively. Note

the different color scales between the difference plots between the resolutions - the 1/12◦

model differences are ∼ 400 times larger four months after the perturbation.
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Table S1. Duration of Decay of Surface RMS Response

large area anomaly small area anomaly

Response 1/3◦ 1/12◦ 1/3◦ 1/12◦

Linear SST 48 Days 17 Days 33 Days 9 Days

Nonlinear SST 33 Days 11 Days 17 Days 7 Days

Linear DIC 48 Days 17 Days 33 Days 9 Days

Nonlinear DIC 45 Days 19 Days 8 Days 2 Days
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