In the revised manuscript, the authors have improved the validation and clarification of their
methodology and sharpened the focus on water age and AOU in the models using a consistent
methodological framework across all models. These revisions enhance both the clarity of the
manuscript and the robustness of the findings. | only have a few minor comments and
suggestions before the manuscript can be considered for publication.

General comments:

1. Across the manuscript and Discussion, | suggest reconsidering the use of the term
“circulation” and, where appropriate, replacing it with “ventilation.” Ventilation refers to the
exchange of surface water properties with the ocean interior and is therefore directly
linked to the cycling of oxygen and carbon. In contrast, circulation more generally
describes the advective transport of water masses. Since water age (including ideal age
and tracer-based age estimates such as TTD age) is fundamentally a measure of
ventilation rather than circulation, using “ventilation” would be more precise and
conceptually consistent.

2. Section 3.2: Based on the title and the emphasis in the abstract, | expected a more

detailed inter-model comparison of 522;:]. While the section presents relevant results, the

discussion of inter-model differences and their implications appears somewhat limited.

Specific comments:

Line 43: Suggest to change as “In contrast, greater accumulation of remineralised carbon in the
ocean interior....” to avoid the potential confusion of “higher remineralisation rate”.

Line 57: The authors may wish to consider including additional relevant references, such as
Sonnerup et al. (1999, 2013, 2015).

Line 89: Please add the definition of the ideal age that you use.

Lines 169-179: The authors may simply clarify the methodological distinction from the classical
oxygen utilization rate (OUR) concept: In the OUR framework, aerobic respiration rates are
estimated from the spatial gradients of AOU and water-mass age. In contrast, the approach used
here appears to rely on the temporal trends of AOU and age within the same grid cell to
diagnose the sensitivity of oxygen changes to changes in ventilation.

Figure 2: Please clarify why the trend in ideal age can exceed 1 year per year. This may result
from the redistribution of water masses rather than literal aging at that rate, but this point is not
immediately obvious and should be briefly explained for clarity.



Line 345-353: The authors may wish to consider including additional relevant references on
studies that estimate temporal changes in ocean ventilation, such as Waugh et al. (2013), Gerke
et al. (2024), Wefing et al., (2025), and Guo et al. (2026).

Lines 354-380: | am happy with what the manuscript is and do not recommend additional
analysis. Still, it might be nice to further explain some technique details.

In the first round of revision, | raised concerns regarding the use of age trends derived from a
single-tracer constrained IG-TTD method, as this type of age estimate can exhibit spurious
temporal trends (e.g., Guo et al., 2025). This issue is particularly relevant here because the
metric is derived from the temporal trends of age and AOU; therefore, methodological
uncertainties in the age trend may directly affect the inferred sensitivity. In this context, the
comparison between observational estimates (based on single-tracer IG-TTD ages) and model
results (based on ideal age) may not be entirely consistent.

Dual-tracer-based age estimates provide more robust and reliable temporal trends (Guo et al.,
2025, 2026) and would generally be preferable in this context. However, since the authors now
focus primarily on the ideal age in model simulations, this specific concern is substantially
reduced.

For method comparison, previous OUR-based studies (e.g., Sonnerup et al., 1999, 2013, 2015;
Sulpis, 2023) relied on spatial gradients of age and AOU rather than temporal trends, which
makes their estimates less sensitive to potential spurious temporal variability in age diagnostics.
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