Perspectives on surface albedo
in the East River Basin from
SPLASH observations
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Core SPLASH Measurements
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Surface Albedo: Capturmg Spatial Varlablllty

> T — N oA
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- 20-25 minutes of flight time : Stablﬁzed Klpp and Zonen Pyranometer (x2) T ; e

- Sensors include:

- Custom Kipp and Zonen PR1 pyranometers
for up- and downwelling broadband
shortwave irradiance

- Micasense RedEdge-MX camera to capture
imagery across 5 channels (465, 560, 668
717 and 842 nm)

- 11 flights, 12-16 March -
- 15 flights, 18-21 April

- 13 flights, 10-13 May

- 10 flights, 1-4 June

- Using a laser altimeter to maintain ~10 m AGL 7

RedEdge-MX 5-channel Camera j»

2023 ARM/ASR Pl Meeting, SAIL/SPLASH Breakout, Bethesda, MD



Surface Albedo Impact on Overlying Atmosphere
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Surface snow cover has a
profound effect on the diurnal
cycle of the atmospheric
thermodynamic and dynamic
conditions.




Surface Albedo: The Annual Cycle .
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Surface Albedo: Zoommg in on Spring Melt
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Spring melt impacts surface albedo
significantly, reducing surface
reflectivity from values

representative of fresh clean snow
(~0.85).

Albedo reductions result from both
changes to snow grain size because
of aging of the snowpack, and the
deposition of impurities in/on the
snowpack throughout the snow
season.

Such reductions result in heating of
the snowpack and acceleration of
snow melt and transfer of melt

water into the soil and river system.
[Figs. From Chris Cox]



Surface Albedo: Influence on Surface Temperatures

Avery Picnic 2022-2023 snow temperatures
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At -'?*- 03/12-03/16 Significant snow melt was observed during the April

The Spatiotemporal Evolution of Albedo During Melt

deployment. During this time, dust that had previously been
deposited in the snowpack emerged at the surface, and the
snowpack became significantly wetter. Together, these events
resulted in a substantial reduction of the snow surface albedo.
March flights showed albedos in this area of around 0.8, while
the April albedos decreased from around 0.65 to 0.45 over the
course of four days. Additionally, the river began to open up,
resulting in even lower albedos values (<0.4). All flights in

107 -106.999-106.998-106.997-106.996-106.995 these figures were conducted around 10 am MDT.
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Albedo of Areas of Vegetation (Al”Tree” Do)

Initial evaluation of HRRR

simulations

appears to show that the HRRR surface
albedo is significantly lower than observed.

As a result, a question was posed about the
influence of the mix of surface cover on grid-
box-scale albedo. Using the HELiX, we flew
over different surface types to understand
contributions of different
types of surfaces and vegetations while the

the individual
underlying is snow-covered.
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Spatiotemporal changes in surface albedo were documented over the East River Watershed in Colorado as part of SPLASH.
There were multiple drivers of changes to surface albedo during the spring melt period.

This region has seen significant deposition of dust which darkens the snowpack, resulting in accelerated seasonal snow melt.

Drone data were used to provide insight into the spatial heterogeneity and vertical structure of albedo, including over
vegetation and other difficult to sample environments (e.g., over a melting riverbed). .
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SPLASH datasets provide new insight into the evolution of surface albedo in regions of complex terrain
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