Answer to Referee 2

We are very grateful to Reviewer 2 for the in-depth reading and for the relevant review
we received. We present below our detailed answer to the discussed points. The
reviewers' comments appear in and our responses appear in black.

0.

We thank the reviewer for their positive appreciation of our work. This is likely due to a lack of
precision in our manuscript, but we feel that there is a slight misunderstanding in the reviewer
interpretation of our work: we measure the lake water pressure as a proxy of snow overburden,
and not vapor pressure over frozen lake. We clarified this point in the text to avoid confusion: 121:
“To overcome these issues, recent studies suggested that solid precipitation could be also estimated
from frozen lake water pressure changes (Pritchard et al., 2021)". L69: “Three Hobo U20 water pressure
transducers (PT) were immersed in Golojang Co”. L75: “It has been demonstrated that such water
pressure time series can be interpreted as direct measurements of the precipitation falling onto the lake
during winter-like conditions (Pritchard et al., 2021)"

As referee 2 stated, both the methodological framework and the type of ground-based
measurements employed are indeed not novel in the field. The novelty here lies in the
observations themselves, as mentioned on | 25: “In this study, we report new observations of lake
level changes during the cold season”. These original lake pressure observations are then used to
derive snowfall measurements. To avoid confusion, we modified | 227: “In this communication, we
studied the hydro-meteorology of the northern Langtang National Park in Nepal and the Southern
Paiku Co basin in Tibet using in-situ and modeled data from conventional and new recent methods.”
The two previous mentions of novelty were the only ones present in the manuscript.




We apologize for the lack of precision in our manuscript. Our study tackles only spatial gradients
of simultaneous precipitation measurements, and does not investigate temporal variability. The
methodological constraints imply that the lake and catchment have to be frozen and hence can
only be applied during the coldest months of the year (DJFMAM), but we do not investigate the
precipitation increase during pre-monsoon that is indeed a well-documented phenomenon in the
region. We implemented the following changes for the sake of clarification:

- title: “ Brief communication: Sharp precipitation gradient on the southern edge of the
Tibetan Plateau during cold season”

- abstract: “We show that precipitation totals can vary by one order of magnitude over a
short distance of 10 km in a rather smooth terrain during cold season.”

- text: we replaced “transition” by “gradient” (L161)

As mention earlier, we are sorry for the visible misunderstanding due to the lack of clarity of this
manuscript. As clarified previously in this response letter, our manuscript does not discuss the
use of the lake vapor pressure. However, we use a recent but published method developed by
Pritchards et. al 2021 (https://doi.org/10.1175/JHM-D-20-0206.1), allowing to use the water pressure
of the lake as an efficient way for recording the precipitation during cold seasons. Here, we apply,
as users, this method and discuss its apparent limitations for the present case.

We agree that the magnitude of the events that can be detected by a novel method is an
important question. The method seems reliable to detect large snowfall events and overall season
total snowfall with a relatively low errors (1135 : “The total precipitation have been estimated to 420 +
46 mm for the period 01 December 2019 to 31 May 2020, 307 + 27 mm for the period 01 December
2020 to 31 May 2021, and 211 £+ 9 mm for the period 01 December 2021 to 14 April 2022 (Fig. 3-a, b
and ¢)”), but is more questionable for small events (see response to referee #1's 5™ comment:
“Although we use Golojang PT estimates as references here, they are likely underestimated, as the
pressure time series primarily captured wet spells averaging 73 hours, while shorter snowfalls may have
been masked by noise”).



https://doi.org/10.1175/JHM-D-20-0206.1

We are very grateful for the referee’s comments and believe that our detailed responses address
their concerns.
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