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Martin, Immerzeel and their colleagues conducted a study to understand recent ground
thermo-hydrological changes in a Tibetan endorheic catchment and implications for lake
level changes. The authors did a lot of work on using model to understand the cold region
hydrology. I think this is a comprehensive modeling study. The conceptual hydrological
framework includes precipitation downscaling, remote sensing glacier observation,
catchment hydrology, lake evaporation and water balance. For land hydrology, the
authors used the TopoSUB to delineate catchment into different units, and used CryoGrid
to simulate the complicated frozen soil hydrology. The presentation is clear for most part,
and the study has kind of novelty. But there are still some major issues the authors
should address before considering for publication.

The definition of surface and subsurface flow. The authors defined the runoff from top
0.3m soil as surface runoff, and 0.3-2m as subsurface runoff. This definition might
need more rigorous study. In hydrology, the separation of surface and subsurface flow
is a grand challenge, which is still not well solved in moderate climate catchments
(McDonnell et al., 2013), not to mention this data scarce permafrost region. Also the
surface water and subsurface water have different behaviors in different topography
(Seibert et al., 2003; Gao et al., 2014), e.g. on hillslope or riparian area. I did find how
the CryoGrid model takes this into account.
I did not see how the model takes the impacts of frozen soil on the connectivity
between surface soil and groundwater. For example, in the early thawing seasons,
although the top soil is thawed, but there is still frozen soil underneath, which inhibited
the soil and groundwater connection. Also the impacts of frozen soil on groundwater
discharge, i.e. the baseflow. These processes have huge impacts on catchment
hydrology (Gao et al., 2022).
“physics-based approaches at the catchment scale aiming to connect the ground
thermo-hydrological regime and the observed hydrological changes on the QTP changes
remain scarce.” “To our best knowledge, our study represents to date the most
complete effort to include the variety of coupled climatological, surface and subsurface
processes characterizing the climate, hydrology and ground thermal regime of high-
mountain catchments in Tibet at a small scale with a high spatial resolution.” These



might be true when the authors wrote the paper, but I would like to recommend this
new paper (Gao et al., 2022) for the authors’ reference.
I did not find how the soil evaporation and plant transpiration were estimated. These
processes are very important for water balance, especially for this basin, with only 10%
precipitation generates runoff (as mentioned by the authors), and 90% goes back to
atmosphere.
Some terms need to be improved. For example, in Figure 5D, the y-axis should be
changed to “Runoff depth (mm/y)”.

 

Gao, H., Hrachowitz, M., Fenicia, F., Gharari, S., and Savenije, H. H. G. (2014) Testing the
realism of a topography-driven model (flex-topo) in the nested catchments of the upper
Heihe, china, Hydrology and Earth System Sciences, 18, 1895-1915,
10.5194/hess-18-1895-2014.

Gao, H., Han, C., Chen, R., Feng, Z., Wang, K., Fenicia, F., and Savenije, H.: Frozen soil
hydrological modeling for a mountainous catchment northeast of the Qinghai–Tibet
Plateau, Hydrol. Earth Syst. Sci., 26, 4187–4208,
https://doi.org/10.5194/hess-26-4187-2022, 2022.

McDonnell, J.J., Are all runoff processes the same? Hydrol. Process. 27, 4103–4111
(2013)

Seibert, J. Rodhe, A., and Bishop, K. Simulating interactions between saturated and
unsaturated storage in a conceptual runoff model. Hydrol. Process. 17, 379–390 (2003)

 

Powered by TCPDF (www.tcpdf.org)

http://www.tcpdf.org

