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In this paper, a large-scale agent-based model of socio-hydrological dynamics is
introduced. The proposed modelling tool is scientifically promising, and the manuscript is
technically sound. Yet, I see a number of shortcomings. Thus, I provide some comments
that I think should be addressed before publication. 

The need for large-scale agent-based modelling is not well argued for in the
introduction. This also applies to model assumptions. The paper lacks logical
justifications for temporal and spatial scales as well as about the focus on the selected
agents.
In the introduction, the authors state that (line 46): “while most hydrological models
are well-suited to simulate the hydrological system at a large scale, they treat small-
scale human behaviour rather simplistically and homogeneously…” I cannot agree
more. Yet, I was disappointed when I read that only “in future work, we will more
accurately simulate farmer behaviour by including factors such as… These factors are
not necessarily static over time” (definitely not!) “, as agents can invest in assets (e.g.,
drip irrigation equipment), farm size can change, etc. Moreover, other agents, such as
government and NGO agents, can impose regulations, provide knowledge to the farmer
population, or invest in the wider availability of assets (e.g., create an irrigation
reservoir). Knowledge can also be obtained from other (neighbouring) agents.” Well, I
expected to see (at least some of) these aspects/feedbacks included into this model.
Why not? Why only for future work? Without them, the modelling exercise essentially
become a downscaling exercise. Is this enough to justify novelty? I am not sure.
While the storylines provide a range of interesting scenarios, I understand that the key
drivers are primarily exogenous (rather than endogenous). This is a missed opportunity
as emerging behaviour, patterns, and surprises are the essence of sociohydrology and
agent-based modelling. Can the authors clarify that?
In the concluding part of the paper, it would be appropriate to discuss the results in
view of the scientific community. What is the novel contribution to sociohydrology and
agent-based modelling? What are the implications of this work, and what shall be done
differently in future studies?
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