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Obijectives
*Objective 1: How much water was stored in the

mountain snowpack during the 2026 snow
drought?

*Objective 2: How can new snow observing
technologies improve water management during
snow drought?
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Yang et al., Advances in Water Resources, 2022.



50°N

SWE-Fusion eew _ow

West-wide SWE

* 5 distinct regions will be
analyzed independently.
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* Clustering based on Snow senso
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Yang et al., Advances in Water Resources, 2022



West-wide SWE
April 2, 2024

 SWE depth and
volume is reported

for HUC8 basins &
elevation bands.

* Gridded Geotiffs
available for
distribution.

* Summary reports
prepared in co-
production with
water managers.




SWE-Fusion, Western US April 6, 2025

Pixel SWE
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Now available in real-time via USBR (and retrospectively back to 2001)



SWE-Fusion: Western US April 1, 2026
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Source: INSTAAR Mountain Hydrology: Noah Molotch



SWE-Fusion, Western US April 2025 vs April 2026

120°W 15°W 10°W 105°W 125°W 120°W 115°W 110°W 105°W




SWE-Fusion: Western US February 1, 2026
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SWE-Fusion: Western US February. 15, 2026
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Source: INSTAAR Mountain Hydrology: Noah Molotch



SWE-Fusion: Western US March 1, 2026
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SWE-Fusion: Western US March 15, 2026
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Source: INSTAAR Mountain Hydrology: Noah Molotch



SWE-Fusion: Western US March 22, 2026
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Source: INSTAAR Mountain Hydrology: Noah Molotch



SWE-Fusion: Western US April 1, 2026
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Real-Time SWE Stakeholder Engagement

Hundreds of end-users have
been involved in the
development of SWE-Fusion

Direct “users” of the SWE data
include CA-DWR, CBRFC,
CNRFC, NRCS, Reclamation

Users are tracked based on
feedback they provide and the [ sourcucion

City government

data they utilize Rl
m County government it

Engineering

) Native American Tribe
Data users vary from qualitative

assessment to use of gridded
data N

[ University

Al utiity

i; Water management
@ Water policy




Lessons from the 2026 Snow

Drought: Current Conditions

* Notice relatively wet period in first half of
century.

* Relatively neutral conditions 1950-2000
* Dry conditions 2000 - present

Current
allocations
assume this
oo ] climate /
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SWE-Fusion: Colorado River Basin Drought April 13, 2025
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Lessons from the 2026 Snow Drought: The Future
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I — P Siirila-Woodburn et al., 2021 — Nature Reviews Earth & Environment
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Microwave wavelengths useful for SWE retrievals
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Adapted from: https://www.rfpage.com/microwave-frequency-bands/
FM Radio, TV TV, Radio Telemetry, Weather Long-distance Satellite Satellite Radar, Satellite
astronomy, GPS/GNSS, radar, surface radio comm., Radar comm., Radar Astronomical comm.
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phones, control radar networks Wi-Fi
Military
T comm. T T
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cause phase shift in concept (L-band) concept concept, scattering of incident
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Source: Steve Margulis, UCLA
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Conclusions

* The current snow drought in the Colorado River Basin is particularly concerning

given the multi-year drought, record low reservoir storage, and general over-
allocated nature of the basin.

* A common characteristic of snow drought is earlier snowmelt which may lead to
overall reductions in runoff efficiency & increased fire risk.

* Snow droughts represent a prime example of established non-stationarities in

climate and hydrologic conditions which challenge conventional water supply
forecasts.

* New approaches for measuring SWE from aircraft (e.g. ASO), satellite (e.g. TSMM,

NrI]SAR, uture mission?), and ground-based platforms are essential as the climate
changes.

 Data fusion-approaches such as those hiﬁhlighted here, are transforming water
management by providing insights into the physical mechanisms that govern runoff
response to anomalous hydrologic conditions such as snow droughts.



Bias-Correcting SWE-Fusion w/ the Airborne Snow Observatory lidar
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Yang et al., Remote Sensing of Environment, 2025



SWE-Fusion: Western US Jan. 15, 2025
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