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To understand snowmelt magnitude
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Twin Otter — 2013 and 2014
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Dan, Twin Otter, LIDAR, Spectrometer




Twin Otter, Tuol. Meadow, 3/23/14




King Air, 2015-2016
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Console Install




King Air
interior, 2014

s
<
b3
s
b=




LiDAR Dual-Beam, Viewing Port




s oo....‘

ASO scan configuration: Riegl Q1560 scanning
LIDAR, Itres CASI-1500 imaging spectrometer




LiDAR Point Cloud — Parking Lot
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Terrestrial LIiDAR




DAR Image
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Raw Albedo, Tuol., 3/23/2014
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Depth and Albedo

How much snow?

Using laser radar, known as Lidar, researchers
measure the depth of snowpack in California.

Laser pulse
sent from plane
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The time it takes
the laser to return
to the plane is
proportional to the
elevation. The
difference between
summer elevation
and snow elevation
is the snow depth.

Laser reflects back
from the ground.

Sources: Thomas Painter, Frank Gehrke, Optech Inc.

Laser reflects back
from surface of snow.

How will it melt?

With an advanced light sensor, scientists measure
snow's reflectivity — an indicator of how it will melt.
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Light sensor
Old snow Debris like dust Sunlight
doesn't reflect and plants can
as much light, make snow
which causes it reflect less.
to melt faster.
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As snow absorbs sunlight, it warms up.
This results in more melting and even
more light absorption.

Maxwell Henderson / The Register
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LiDAR & Spectrometer Pipeline

SCANNING LIDAR SPECTROMETER

Calibrated Range, Intensity Calibrated Spectral Radiance

Surface height, with and Spectral Hemispherical-
without snow Directional Refl Factor

Snow depth Snow depth Snow Spectral
exposed below trees ’ Albedo

iSnobal Grain size

. +
Snow density Dust+BC Rad Forc

ASO Key Products



Field Data Crucial for ASO SWE

LIiDAR and spectrometer produce distributed
snow extent, depth, and albedo grid

Density grid also needed

Density changes with elevation and aspect,
and over time during the snow season

ISNOBAL model used to generate density grid
FIELD DATA CRITICAL TO CONSTRAIN iSNOBAL
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2013



TLS Surveys, 2014




Density Sampling, Tuol. — 2015




Snow Surveyor’s Data is Crucial




Senior CA Officials Recruited, 2015
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Look, it's the ASO
plane
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