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The Ranch Brook watershed in Vermont, USA exists in a « Objective: Examine combinations of soil, snowpack, and meteorological SNOWPACK MODEL :
temperate, humid climate in which spatial and temporal snow conditions that control runoff generation during thaw events. s bl historical d 4th v develoned o
variability is highly sensitive to slight shifts in air temperature. * Methods: Collect sequential stream samples using an ISCO automated pump . ?clng avatle eF. |stor|1ca& éatg an I\jl ednlevl\_/.y evge( I?I%e rznooonéltorm% .
Despite the importance of snow to regional hydrology, and snowmelt/precipitation samples using passive wick snowmelt lysimeters infrastructure (Figure )i< Now IO el ( ||§ton er, I' ), @ F]’c ySICS-
snowmelt dynamics remain understudied in this part of the during thaw events. (kj)ased. distributed showgac hmBOdeléwa; clij Ibl\;late(?"alndd %/a |da’(cjed ar d ]
world and historical data are scarce. Studying the at-risk « Characterize events based on in-situ sensor data from Ranch Brook S2S stations omain enchc>mp§ssmg EliI’I;C . roo ?nbl t . anstield. nolvv epth an
snowpack of these low-elevation mountains is beneficial to  Separate and quantify event flow using 880 and 8D in a two-component SWE were tI € p}r:mary calipration varlka €5 (I?gure S). TO tailor
understanding potential effects of climate warming. Monitoring isotope hydrograph separation. >nowMode] to the Vermont snowpack and climate, adjustments were

made to code dictating the following processes: temperature lapse rates,
densification, liquid water percolation routine, and the rain-snow

threshold.
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infrastructure has recently been implemented in Ranch Brook to
monitor snowpack, meteorology, soil response, and runoff at a
high spatiotemporal resolution. Monitoring initiatives include:
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the Summit-to-Shore (52S) network, which consists of 22 sites : e _
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(13 of which are in Ranch Brook) with meteorological and snow 5 5% Dot L
M M M M ° M L % ..Mfg‘ ..}; ’ RM5E=;36 cm o g
monitoring equipment, nine soil moisture/temperature probe &[L | g b BT .,
transects, stream pressure transducers at every tributary, and | M m E I R TN S R
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th roughOUt the winter season. USlng these data/ data-driven Fig. 2: Left—Stream and snowmelt lysimeter samples collected for isotope analysis during z RMSE=2.55 cm ) ) \ . SWED [obe)
analyses of snowmelt dynamlcs as well as phySICS-based models (v;fﬂhtgtroyet?r;;V;/aYrgig2ctr§;9ht—Waterbury,VT after the December 18, 2023 rain-on-snow event 2 ‘x,'
were developed and allow for an in-depth analysis of snow ol pmheeteend® e
hydrology in Ranch Brook. : - L S & F & & & & & F &
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9 . Antegedent whetnesskand temperature can help predict the percent of new Model output allows for spatiotemporally complete analysis of
2 water in Ranch Brook. snowpack, energy balance, and meteorological variables. The calibrated
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" Soil Temp/ events, such as one that occurred on February 25t%, 2016 (Figure 7).
Sy gl e I;jj Additionally, sensitivity analyses were implemented to study: 1) model
A 525 Automated Met | sensitivity to methods of parameterizing the rain snow threshold, and 2)
Solinst Eressiie spatiotemporal snowpack sensitivity to perturbations in temperature and
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s s || * Since we've captured so much variability over the course of two
o seasons, we will work to integrate different datasets to test
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Fig. 1: Study domain with monitoring sites surrounding Ranch Brook. Fig. 4: The hydrograph for WY 2023 and WY 2024 separated into new (blue line) and old d U ring the Decem ber 1 8th, 2023 ﬂood.

(black line) water components using an isotope hydrograph separation.
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