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Review of Mao et al
This manuscript present work comparing travel time distribution formulations in a simple
hillslope experiment. The work has some interesting aspects, comparing different
approaches for simulating water residence time.
General Comments:
The manuscript is generally well written and on a topic of interest to the readership of
HESS. The terminology of high-to-low fidelity is confusing or perhaps even misleading. I
have some comments and suggestions below that might help clarify some aspects of the
work as presented and help to better place it in context of the literature, which would help
better establish the novelty of the current approach. It is also unclear the the proposed
mixed approach is “better” in a computational sense, the authors jump to this conclusion
seemingly without comprehensive evaluation.
Specific Comments:
1. S2.2 / lines 141-154. The approach presented has similarities and other approaches
(e.g. Maxwell 2019, Maxwell 2016, Remondi 2018, Wilusz, 2020), the statements about
inefficiency of the particle tracking (low-fidelity) approach are not well justified.
2. Subsurface heterogeneity can impart significant differences on macro scale behavior
(e.g. Benson 2019; Danesh-Yazdi 2018, Engdahl 2014)
3. Effects beyond the hilslope are important (e.g. Kollet 2008; Maxwell 2016; Remondi
2018; Wilusz 2020) and should be discussed.
4. Some references included below that the authors may want to read / consider. This is
not a comprehensive list.

References
Benson, D. Schmidt, M. Bolster, D. Harman, C. Engdahl, N Aging and mixing as pseudochemical-reactions between, and on, particles: Perspectives on particle interaction and
multi-modal ages in hillslopes and streams, Advances in Water Resources,132,2019,
https://doi.org/10.1016/j.advwatres.2019.103386.
Kollet, S.J. and Maxwell, R.M. Demonstrating fractal scaling of baseflow residence time
distributions using a fully-coupled groundwater and land surface model. Geophysical
Research Letters 35, L07402, doi:10.1029/2008GL033215, 2008.
Engdahl, N.B. and Maxwell, R.M. Approximating groundwater age distributions using
simple streamtube models and multiple tracers. Advances in Water Resources, 66, 19-31,
doi:10.1016/j.advwatres.2014.02.001, 2014.
Maxwell, R.M., Condon, L.E., Danesh-Yazdi, M. and Bearup, L.A. Exploring source water
mixing and transient residence time distributions of outflow and evapotranspiration with
an integrated hydrologic model and Lagrangian particle tracking approach. Ecohydrology,
12(1):e2042, doi:10.1002/eco.2042, 2019.
Maxwell, R.M., Condon, L.E. , Kollet, S.J., Maher, K., Haggerty, R., and Forrester, M.M.
The imprint of climate and geology on the residence times of groundwater. Geophysical
Research Letters, 43, doi:10.1002/2015GL066916, 2016.
Remondi, F., Kirchner, J. W., Burlando, P., & Fatichi, S. (2018). Water flux tracking with a
distributed hydrological model to quantify controls on the spatio-temporal variability of
transit time distributions. Water Resources Research, 54, 3081– 3099.
https://doi.org/10.1002/2017WR021689
Wilusz, D. C., Harman, C. J., Ball, W. B., Maxwell, R.M. and Buda, A. R. Using particle
tracking to understand flow paths, age distributions, and the paradoxical origins of the
inverse storage effect in an experimental catchment. Water Resources Research, 56,
e2019WR025140, doi:10.1029/2019WR025140, 2020.

Powered by TCPDF (www.tcpdf.org)

