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1. Figures S1 to S6

Introduction The supporting information includes four extra figures to give the reader

insight into the details of the adjoint sensitivities of large-scale potential vorticity to

different independent variables; surface heat flux, surface freshwater flux, eastward wind

stress, and northward wind stress. The fifth figure gives extra information on the initial

response to a heat flux perturbation upstream of the South Indian mode water formation

region. The sixth figure shows the adjoint sensitivities of large-scale potential vorticity in

the Southeast Pacific mode water formation region to surface heat flux.

Figures S1 - S6.
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Figure S1. Sensitivity of large-scale PV to surface heat flux ((m−1 s−1)/(W m−2)) at the

surface for lead times of 0 - 5.5 years. The South Indian adjoint sensitivity target region (green)

and frontal zones of the ACC (black contours, as in Figure 2) are included.
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Figure S2. Sensitivity of large-scale PV to surface freshwater flux ((m−1 s−1)/(m s−1)) at the

surface for lead times of 0 - 5.5 years. The South Indian adjoint sensitivity target region (green)

and frontal zones of the ACC (black contours, as in Figure 2) are included.
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Figure S3. Sensitivity of large-scale PV to eastward wind stress ((m−1 s−1)/(N m−2)) at the

surface for lead times of 0 - 5.5 years. The South Indian adjoint sensitivity target region (green)

and frontal zones of the ACC (black contours, as in Figure 2) are included.
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Figure S4. Sensitivity of large-scale PV to northward wind stress ((m−1 s−1)/(N m−2)) at the

surface for lead times of 0 - 5.5 years. The South Indian adjoint sensitivity target region (green)

and frontal zones of the ACC (black contours, as in Figure 2) are included.
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Figure S5. Upstream cooling perturbation experiment minus control experiment after 3

months for each of the component parts of large-scale PV. (a) Upper depth thermal component,

(b) lower depth thermal component, (c) upper depth minus lower depth thermal component,

(d) upper depth haline component, (e) lower depth haline component, (f) upper depth minus

lower depth haline component, (g) upper depth density component, (h) lower depth density

component, and (i) upper depth minus lower depth density component. Together with sea

surface height contours (-0.25, -1, -1.5 m, black) defining the fronts of the ACC, the South

Indian adjoint sensitivity target region (green contour), and the region where the 100 Wm−2

heat flux perturbation is imposed for 3 months in winter (magenta contour).
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Figure S6. Sensitivity of large-scale PV to surface heat flux ((m−1 s−1)/(W m−2)) at the

surface for lead times of 0 - 5.5 years. The Southeast Pacific adjoint sensitivity target region

(green) and frontal zones of the ACC (black contours, as in Fig. 1) are included.
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