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Snow Water Equivalent Albedo

Riegl Q1560 dual laser scanning lidar CASI-1500 Imaging Spectrometer
1064 nm, Full-waveform sensor 72 bands between 0.35-1.05 um
60° field of view 40° field of view

*High Spatial Resolution
*\Weekly temporal resolution
24 hour processing latency



How it Works

How much snow? How will it melt?

2 2 lasers, offset in
& Yaw and pitch to

s increase returns
from steep slopes
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@ Laser reflects back @) Laser reflects back This results in more melting and even
% from the ground. % trom surface of snow. more light absorption.

Sources: Thomas Painter, Frank Gehrke, Optech Inc. Maxwell Henderson / The Register




Why a lidar?

Majority of spatial
variability in SWE is due
to snow depth

Depth can be measured

by differential elevation
mapping

*Collect snow-free & snow-
covered data sets
*Classify & remove
vegetation

*Subtract snow-free

from snow-covered
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Why a spectrometer?
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Compute System

Operational Products

«24-hour data product

latency

*Products:
—Snow Depth
—SWE (using ground
measurements +
ISNOBAL modeled
densities)
—Broadband Snow
Albedo

LIDAR/spectrometer
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Ground Validation

Elevation (MASL)

—— Bareground - - ASO snow ©  In-situ snow

10 20 30

Distance along transect (m)

error = -0.05 * elevation + 135.6

MAE =124 kg m*
ME=-6.2kg m?
STDEV =17.3 kg m?

Tuolumne River Basin, 2013

Snow density error,, -

2700 2800 2900 3000
Elevation (m)




Why a spectrometer?

100 120 140 160 180 200 220

Day of Year

0
100

120 140 160 180 200 220

Day of Year

Dust on snow is consistently
observed in the Upper Colorado River

& Basin

1 Radiative forcing by dust
| *Shifts runoff timing and intensity (Skiles
| etal, 2012)

¥ eLowers total water yield (Painter
| etal., 2010)

*High interannual and spatial variability — (skiles

et al., 2015)
*Correlates to runoff forecast errors in this

ASO has the spatial
and spectral
resolution to help us
better understand
these impacts
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