General Comments:

This manuscript presents a 40-year high-resolution gridded meteorological dataset for the
Reynolds Creek Experimental Watershed in southwest Idaho, USA. This watershed is
designated as a Critical Zone Observatory and is located in the rain-snow transition zone
and snow-dominated semi-arid environments, which have experienced shifting due to
climatic change. The manuscript describes how the high-resolution gridded dataset was
developed from weather stations in this watershed. The presented dataset is extremely
important to climate change, hydrology, and ecology related research and can make
contribution to understanding climatic change response in the rain-snow transition

zone. In addition, the dataset is valuable forcing data for hydrologic model benchmarking
and development as well as validation data for atmospheric reanalysis model outputs. The
dataset stored in the data repository mentioned in the manuscript meets the standard of
usefulness and completeness and can be readily accessed and extracted in the methods
described in the manuscript. Overall, the manuscript is well written and easy to follow and
should be acceptable for publication with minor revisions. | have a number of specific
comments and technical corrections below for authors to consider.

We appreciate your kind words for this data description paper and for taking the time to
provide your thorough review. This manuscript will be strongly improved based on your
comments. We have tried our best to incorporate all of the comments and suggestions and
our responses are individually listed below.

Specific Comments:

1. InFigure 1, the red box weir number, i.e., 135 appears in the inset map of Johnston
Draw sub-watershed, while the weir number 135 is for Dobson Creek sub-
watershed. | suggest authors move the red box 135 out of that inset map and place it
in the main map. DONE. In addition, use a thicker red color outline for the boundary
of Dobson Creek sub-watershed, as it is barely visible with the thin outline. DONE.
This is same for pink color outline for Salmon Creek sub-watershed, use a thicker
outline to improve readability. DONE. Also, | suggest authors perhaps include an
inset map showing the location of RCEW in USA for general readers who are not
familiar with the watershed. DONE. We include here the revised Figure 1.
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2. Insection 4.2, for the relative humidity (RH), is it corrected for saturation vapor
pressure over ice when air temperature is below freezing? Yes, the data logger
programs in Reynolds Creek do correct for sub-zero air temperatures and super-
cooled water vapor in the atmosphere. Same comment for vapor pressure, the Eq. 1
shows vapor pressure estimation when air temperature is above freezing, does the
vapor pressure estimation consider when air temperature is below freezing? Yes,
SMREF calculates vapor pressure differently for above and below freezing
temperatures. We added the Magnus-Tetens equation for the below freezing case
(new equation #2). Air temperature can drop below freezing in the RCEW, and
perhaps authors can add some clarification for this in this section. Thank you for the
catch and we have added a more explicit explanation.

3. Insection 5, the description for mean elevation of mixed phase precipitation (e.g.
grid cells where -1°C < T, <1°C), is this different from the definition of mixed
precipitation shown on Line 216: “When time step precipitation temperatures fell
between -0.5°C and +0.5°C, the precipitation was defined as mixed phase,”? Please
check this and use the consistent definition for mixed phase precipitation. Thank
you for pointing out this mistake. The mixed phase precipitation is defined to be
between wet-bulb temperatures of -0.5 and +0.5 C. We have corrected this in
Section 5.

Technical Corrections:

1. Based on the notation for date and time by the journal, please use the following
corrections:

1. Line 7: please change “water years 1984 to 2023 (October 1t to September
30™)” to “water years from 1 October 1983 to 30 September 2023”.

Done

2. Line 94: please change “for the time-period October 1, 1983 - September 30,
2023.” to “from 1 October 1983 to 30 September 2023”.

Done

2. Line 77: please change “(where a water year is defined to begin on 1 October and
end on 30 September)” to “(a water year beginning from 1 October to 30 September
of the following year)”.

Done



10.

11.

12.

Based on the notation for hyphen by the journal (i.e., recommend not to hyphenate
modifiers containing abbreviated units), please change “10-meter” to “10 m” for the
following corrections where “10-meter” appears: Line 9, Line 45, Line 65, Line 83,
Line 102, Line 112, Line 122, Line 138, Line 154, Line 155, Line 201, and Line 256.

We corrected all occurrences of ‘10-meter’ with ‘10 m’.

Please add hyphen between sub and watershed or watersheds, that is, use the
“sub-watershed” or “sub-watersheds” for the following corrections: Line 68, Line
222, and Line 236.

Done

Line 16: please remove “and” before uncertainty analyses.

Done

Line 21, please add a comma before yet. Yet is used as conjunction.

Done

Line 31: please change “ranging between 1-4 km?” to “ranging between 1 and 4 km?”.
Done

Line 35: please remove “or” before due to.

Done

Line 49: please use “maximize” to have consistent English style (i.e., American
English) used in the text.

Done

Line 54: please use lower case “southwest” to be consistent with ones used
throughout the text.

Done
Line 57: please remove “exists”, the verb is not needed.
Done

Line 58 to 59: please change “from 228 mm at site RC.057 in the low northeast
elevations to 1,086 mm at site RC.163 in the highest southwest elevations of the
watershed” to “from 228 mm at site RC.057 in the lowest elevations to 1,086 mm at
site RC.163 in the highest elevations of the watershed”. This is to improve clarity, as



13.

14.

15.

16.

17.

18.

lowest and highest are for entire watershed, not lowest in northeast and highest
southwest.

Done

Line 61: please change “This dataset updates the gridded temperature, humidity,
and precipitation dataset” to “This dataset updates the gridded air temperature,
relative humidity, and precipitation dataset”.

Done
Line 62: please remove “of conditions” before (2015-2023).
Done

Line 73 to 74: please shorten “maintained by the USDA Agricultural Research

Service (ARS) Northwest Watershed Research Center (NWRC)” to “maintained by
the USDA-ARS-NWRC?”. The organization abbreviation has already been described in
section 2, so the abbreviation can be used in this section.

Done

Line 110: please use “in degrees Celsius”. The unit for air temperature in Tetens
equation should be degrees Celsius.

Done. Thank you for catching.

Line 123: please combine references as “Winstral et al. (2002, 2009). Also, these
two papers are not presented in the reference list, please add them.

Done and references added.

Please use consistent verb tense with other sections in the text and have the
following correction:

1. Line 123: “the underlying digital elevation model (DEM) was” Done

2. Line 125: “resulting 72 layers of maxus grids were stored in a lookup library”
Done

3. Line 126: “measured wind speed was adjusted to” Done

4. Line 128: “had been distributed across the entire grid using standard IDW,
the distributed wind directions were used to find the maxus value” Done

5. Line 129: “the distributed ‘flatwind’ speeds were converted back to” Done



19.

20.

21.

22.

23.

24.

25.

6. Line 135:“Gridded incoming shortwave radiation (Sin) was measured at 23
sites” Done

7. Line 146: “Diffuse shortwave radiation under canopy (Rd) was computed by”
Done

Please add a comma for better readability on Line 126 and Line 129, as the
following:

1. Line 125t0126: “for each station, the measured wind speed” Done

2. Line 128 to 129: “the distributed wind directions were used to find the maxus
value for each grid cell, and the distributed ‘flatwind’ speeds were converted
back to actual wind speeds” Done

Line 138: for better readability, please change “Hourly clear sky atmospheric Sin
was modeled, then corrected for surrounding terrain in each 10-meter grid cell
following Dozier (1980) and Dubayah (1994), respectively.” to “Hourly clear sky
atmospheric Sin was modeled following Dozier (1980) and then was corrected for
surrounding terrain in each 10 m grid cell following Dubayah (1994).”

Done

Line 149: please remove “then” before the sum of.
Done

Line 153: please remove “the” before 1, p.

Done

Line 156: please change “well-represented” to “well represented” based on the
notation for hyphen by the journal.

Done
Line 171: please remove en dashes (-) before or instruments and before for periods.

Done. Changed the wording from “— or instruments to measure thermal radiation —
for periods during” to “for measuring thermal radiation during long periods
throughout”.

Line 179: please use lower case “the” before RCLT.

Done



26.Line 192 to 193: please change “the RCEW measurement network was initially
planned to contain one gauge for every square mile of the watershed (n=110)” to
“the RCEW measurement network was initially planned to contain one gauge for
every square mile and 110 stations for the watershed”.

Done

27.Line 194 to 195: “used here to produce the hourly gridded precipitation fields (Figure
1).” Figure 1 does not show the precipitation fields, please refer to the correct figure
ifitis presented in the paper.

Reference to Figure 1 was removed. It is not clear why this figure reference was
included.

28.Line 196 to 197: please change “was used for all but one of the sites in the RCEW” to
“was used for all sites in the RCEW except for RC.124B”’

Done

29.Line 201 to 202: please change “using a Detrended Kriging interpolation method
(Garen, 1995) identical to the approach by Kormos et al. (2018)” to “using a
Detrended Kriging interpolation method (Garen, 1995), which is identical to the
approach by Kormos et al. (2018)”

Done

30.Line 207 to 208: please change “Prior work has demonstrated that wet bulb
temperature is the most suitable method for partitioning snow from rain in a
semiarid watershed such as the RCEW (Marks et al., 2013).” to “Previous research
has demonstrated that wet bulb temperature is the most suitable precipitation
phase partitioning method in a semiarid watershed such as the RCEW (Marks et al.,
2013).”

Done
31.Line 210: please remove “accumulated” before snow density.
Done

32.Line 217 to 2018: please change “and warmer temperatures were 100% rainfall” to
“and warmer temperatures produced 100% rainfall”.

Done



33.

34.

35.

36.

37.

38.

Line 221: please change “For an example demonstrating the utility of this unique
dataset we examine how the annual average storm-based” to “As an example of the
utility of this unique dataset, we examined how the annual average storm-based”.

Done

Line 228: please change “The accumulation season was defined as the period prior
to peak SWE accumulation” to “The accumulation season was defined as the period
from 1 October to peak snow accumulation (SWE)”. This change also defines the
SWE abbreviation used subsequently.

Done

Line 230 to 231: please change “the RS, has risen from 1,830 meters in 1984 to
1,991 meters in 2023 and resulted in a decrease in snow-dominated basin area from
52% to 24%” to “the RS; has risen from 1,830 meters in 1984 to 1,991 meters in
2023, resulting in a decrease in snow-dominated basin area from 52% to 24%”

Done

Line 236 to 237: please change “snow accumulation season (October 1 — peak SWE
date)” to “snow accumulation season (from 1 October to peak SWE date)”.

Done

Line 247: please change “ snow dominated” to “snow-dominated”. This is to be
consistent with style used throughout the text.

Done

In Figure 5a, the fit lines for trend analysis of rain/snow transition elevation are
shown in orange line and navy blue line for all storms and accumulation season
storms; also, there are two gray dot lines shown for the elevation ranges of Tollgate
sub-watershed. Perhaps, to help readers, add these fit lines and dot line in the
legend or describe them in the figure caption.

Done. We added text in the caption to refer to the lines of best fit and the dotted
elevation lines.



