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WG1 - WG 2 : recent

advances in ltaly:

Giovanni Macelloni — Institute of Applied Physics «Nello Carrara»
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Experiments - SNOW - Ground based microwave
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Monitoring melting/refrezing cycle of snow
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Snow emission/backscattering model
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Snow depth maps by using AMSR-E —
optiacal data and ANN algorithm

Similar to GLOBSNOW but also focus on Alpine area
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Snow maps Iin Alpine areas using SAR
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Radomex
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Satellite Data over Antarctica :
temperature, density, grains
data, layering

250
240 +
o 230 +
Comparison Ground —Satellite 2 27
: ) 2 . ® 210 1
for Calibration and validation SN
of Satellite Data 8 190 -
é 180 -
g

170 -
160 -
150

25 36 55 4b 46 56 55 60
IFAC - Microwave Remote Sensing G Incidence Angle (degs)



High Resolution SWE retrieval : CoReH20

The retrieval is based on the minimization of a cost function which uses:
¢ 4x2 SAR observations (X VV-VH ; Ku VV — VH) — Snow —Pre-snow
 A-priori information

« Radiative Transfer Model
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Radiative transfer SAR Regularisation with
model observations a-priori information

Radiative Transfer Model : Not vegetated soil — covered by snow :
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Example of SWE retrieval in forested
area
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Then the trees are combined to form a forest stand
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Model Sensitivity : Forest and SWE properties
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Model validation: Radarsat — C — band — 33°
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EURAC

research

4 SnowAlps WebGIS

eurac.edu/snowalps

Zoom to Test Area Export Map To KML

now maps webgis EURAC
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-Derived snow products: snow cover duration, snow line

-MODIS Leaf Area Index (LAI) 250 m over the Alpine area from 2002 up to now
-Derived LAI products: phenological parameters such as start, length, and end of

vegetation season
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lalghera (Valle Grosina Occ.- So) experiment : GBSAR + LASER

F. Zucca — University of Pavia

- _ 16.04.2013 09:32

GB-SAR: IBIS-L IDS (Ku band) do S
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Merging groundbased measurements and remote sensed imagery t
monitor spatial and spectral variability of snow cover

*Field Spectral reflectance measurements, carried out
in polar and mountainous regions (Ny Alesund, Terra
Nova Bay, Dolomites), allowed to define the
correlation between radiometric data and snow

physical proprieties .
*Webcam images and snow gauges data were used to
perform a spatial analysis of the snow cover seasonal

distribution
Satellite images were accordingly processed to derive

snow types distribution maps et

o -

— Fresh snow, SSA = 683 cm2/g
= Wind crust, SSA = 304 cm2/g
— Depth hoar, SSA = 102 cm2/g

0.8

Snow cover percentage calculated on the {DiagBraidazz(italy) and
snow height measured by the snow gauge (2009 ablation period).
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2014 Activity: Full-range set up (350-2500nm) installed at the CCTower (Ny Alesund) during the
season.
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DICA, Politecnico di Milano, Italy

Microscale variability of snow depth
using U.A.S. technology

Carlo De Michele, Francesco Avanzi, Antonio Ghezzi

We investigate the capabilities of photogrammetry-based surveys with Unmanned
Aerial Systems (U.A.S.) to retrieve the snow depth distribution at cm resolution over
a small alpine area (D 300 000 m2 ). For this purpose, we have designed two field
campaigns during the 2013/2014 winter season. In the first survey, realized at the
beginning of the accumulation season, the digital elevation model of bare soil has
been obtained. The second survey, made at the end of the accumulation season,
allowed to determine the snow depth distribution as difference with respect to the
previous aerial survey. 12 manual measurements of snow depth were collected at
random positions in order 10 to run a point comparison with U.A.S. measurements



Microscale variability of snow depth using
U.A.S. technology

Table 1. Comparison between manual (H);) and U.A.S. (H 5 5 ) snow depth measurements.

ID HyIml Hyas [ml Hy-Hyas [m]

1 1.48 1.40 0.08

2 2.07 2.06 0.01

3 1.75 1.96 -0.21

4 1.88 2.05 -0.17

5 1.68 1.93 -0.25

6 1.85 213 -0.28

7 1.96 2.03 -0.07

8 211 217 -0.06

9 191 1.96 -0.05

10 1.89 1.81 0.08

11 145 1.49 -0.04

12 1.60 1.52 0.08
Average difference [m] -0.073
SD difference [m] 0.128
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Continuous-time monitoring of liquid water
content in snow using capacitance probes
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A one-dimensional model of wet

snow dynamics
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Politecnico di Milano — G. Diolaiuti
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