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A study on microwave measurement of sea ice physical parameters
-Measurement of sea ice dielectric constant-
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Test site 1 (Lake Saroma)

# Lake Saroma (150km?)

- Salt water lake connected to the Sea of Okhotsk with
2 channels

— Salinity of lake water is almost the same as that of sea
water (> 30 ppt)

— Lake ice grows till 40 cm thick in winter time and is
stable enough to get the ground truth data

~ 44 sampling points with 1000 m interval set in 2012
117 sampling points in 2013

~ - Ship measurement conducted in the west part of the

lake in 2012

B DC measurements
- B points (2012)
—~ 18 points (2013)
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Test site 2 (Barrow)

’ & Barrow landfast ice
~ Stable growth thick First Year Ice (>1.4m)

‘g{/ ~ UAF mass balance station

&/ Barrow Mass Balance Site 2013
- N71.37066/W156.52536

— lce thickness: 134cm (Mar.17)

— lce thickness: 159cm (June 09)

Codbon i 4 & DC measurements
— 7 points around mass balance site (March)
— 2 points around mass balance site (June)

Satellite and Ground Observations(Saroma)

[4 Satellite observation
List of satellite data in 2012 observation period

Satellite A date | A

List of satellite data in 2013 observation period

Incidence angle (deg.)

Satellits

[ Ground truth experiment
*2012/02/13-02/24
*2013/02/14-02/22
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Satellite and Ground Observations(Barrow)

[/ Satellite observation

List of satellite data in 2013 observation period

m Incidence angle (deg.)

[ Ground truth experiment
*2013/03/17-03/21
+2013/06/12-06/15

Summary of Saroma ground truth data
(201 2%

v East field: Sampling points were set with 1 km interval (44 points)
v West field: Ice thickness measurements by fishing boat(22 points)
v Measured data(mean value in East field)
-ice thickness(33.3cm)
-surface roughness(RMSHeight 3.3mm)
-surface salinity(12.4ppt)
-snow depth(9.6cm)
-dielectric constant(selected 6 points)

Location of sampling points in 2012
overlaid on RADARSAT-2 HH image

Summary of Saroma %round truth data
(2013

v Sampling points were set covering whole lake (117 points)
v Measured data(mean)

-ice thickness(32.7cm)

-surface roughness

-surface salinity(12.4ppt)

+snow depth(10.0cm)

-dielectric constant(selected 17 points)

Location of sampling points in 2013
overlaid on HADARSAT-2 HH image

Relation between ice thickness and ice surface salinity
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- Plots in Saroma 2012 showed almos! the same
Relation between ice thickness and characteristics of sea ice whose thickness less
ice surlace salinity than 40 cm.

Ice dielectric constant measurement
(Free space method)

Amplituda®f rellectance

Measuring syslem lor ice surlace dielectric conslants.
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Example of the measurement results for the
reflected waves al the sile with various ice
surtace salinities.

*Combination of a vector network analyzer, a
hom antenna, and a dielectric lens.

*Free space method with rotating electric-
field vector
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Result of DC measurement
-Saroma 2012 and Barrow 2013-
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Data analysis (Incidence angle characteristics)

Feb.14,2012 Feb.18,2012

Feb.22 2012

RADARSAT-2 data analysis
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—Need modification of sea ice dielectric model '3 16

Adjustment of sea ice dielectric model
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Ice salinity(ppt) Ice thickness(cm)
Relation between ice suriace salinity and
dielectric permittivity calculated by original
and modified dielectric models

Relation between ice thickness and VV 10 HH co-pol
ratio calculated by IEM surface scattering model with
original and modified dielectric models.

Summary M
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@ Ground truth observations were conducted at Lake Saroma and
Barrow in 2012 and 2013.
v Simultaneously with satellite observations
v~ Measurements related to seaice b
[ Dielectric constant measurements(Saroma)
v Confirmed the relation between dielectric constant and ice surface salinity
¥ M d dielectric are larger than those from sea ice dielectric
model >> needs DC model modification
[ Data analysis of ENVISAT/ASAR and RADARSAT-2
v ENVISAT: Lower incidence angle observation is better
v RADARSAT-2:VV/HH co-pol. ratio is sensitive to ice thickness
4 Dielectric constant measurements(Barrow)
¥ 2 times measurements were conducted in March and June, 2013.
v The measured data are under analysis
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