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A Main contributor of scientific information about
Norwegian polar regions

A Technical and strategic advisor to Norwegian
authorities regarding polar environmental issues

A Responsible for topographic and geological mappinc
of Norwegian polar regions

A Logistic operator in polar regions



A Because we work mostly in the high Arctic that
are often snow or ice covered areas

A Because snow, glacier and sea ice are decreasin
and retreating

A Because albedo is a key component in Earth
energy budget

A We are more focusing In large scale and trends
over all kind otryosphericsurfaceghan
extremely accurate measurements



Where are our main activities
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Framstrait, for the sea ice work, using LANCE

The work often consist on ice stafion: we
find an area where to anchor the boat and
study the ice and snow in the aresee the
Poster of loanna for some data examples
(N_ICE drift expedition North of Svalbard)




Snow albedo

030 nm resolution




Snow albedo

Setup 2: 1 tripod, 2 or 3 sensors
can be operated with one person
be very caution regarding the level of each sensors
no possibility to flip the sensors (or difficult)

Also operated with Trios sensors



Setup 3: One strong and large pole for permanent monitoring:
need daily maintenance to clean the sensors surface
need to be powered
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What did we learn ?

A The Trios sensors are fairly ok to measure albedo trends over
time but not as sensitive as other types of sensors

A The system with two tripods and a central is so far the best to
get a more stable system (wind and leveling)

A Trios is practical for long term monitoring as it is robust and
Inexpensive (compare to other instrument), but still need |
daily check for cleaning (dust, snow and ice on top of cosine
collector), and power!

A The software is not the best existing, not trivial, quite slow
_and there is often connection issues between the se
<!'-*-\~ ftware (and the database collectedala ‘
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Sealce: Local Scale

Radiation sledge transects (albedo, met., surf. prop
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Datacontrol unit,
power supplyand
Iridium satellite—>
transfer

Ocean

Wang et al. 2014, Journalf Geophys Res. (
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Spring/Summer/Autumn 2007 at Tara
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Difficult to keep the balance and get stable position
Very tuff for the instrument and the cables
Effect of the snow drifted by the snow scoter? e O




What are the uncertainties assomated

intercomparison of Trios sensors ™

A Shadowing effect: how much the setup itself
affect the measurements s

A These't vill be diseussed in a foIIowmg
- talk thlgafteggy@on :
e



Thanks for your attention !
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Uncertainties associated with albedo
measurements

A Calibration issues and drift over time:
Intercomparison of Trios sensors

A Shadowing effect: how much the setup itself
affect the measurements

A The sky conditions
A Personal recommendations



A Does both sensors are measuring the exact same
values?




Trios Iintercomparison
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Trios ratio for two sensors used in the same setup (up
and down looking sensors

mean between 10:00-10:45 UTC
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Another Trios intercomparison

Roof PM cos Reference:SAM 8256

e SAM 825C
m— SAM 8256
s SAM 825A
m— SAM 821A
m— SAM 81E0
m— SAM 81DF
m— SAM 81C2
— SAM 81C0

SAM 81BF




Another Trios intercomparison

Roof PM 7 deg FOVV  Reference: SAM 8257

m— SAM 8259
— SAM 8258
SAM 8257




Dark lab experiment
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Pictures of
the setup




Dark lab experiment: Cosine sensors

w—— SAM 825C Lab2 cos Reference:SAM 8256

m—— SAM 8256
s SAM 825A
m— SAM 821A
m— SAM 81E0
m— SAM 81DF
m— SAM 81C2
m—SAM 81C0

SAM 81BF




Dark lab experiment: degFQOV sensors

Lab2 7 deg FOVV  Reference: SAM 8257

— SAM 8259
m— SAM 8258
SAM 8257
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Lab2 7 deg FOV  Reference: SAM 8257
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What did we learn about these?

A The Trios sensors, even if in the range of instrument
uncertainty, show gquite some differences

A The main interest in using this setup is to be able to
measure at the same time, both incoming and
outgoing fluxes

A Comparison shows that some sensors are drifting
quite substantlally an unfortunate combination of 2
0FR A4SYaz2NEXDPD



mean between 10:00-10:45 UTC
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How to consider the shadowing

I we create a gird of point around the setup and
determine If each point sees the sky or the setup,
this determine the amount of incoming light
reaching the ground

I Then, from the downward looking sensors, we
create another grid of point to determine if it sees
the snow or part of the setup

I The code can run using either direct or diffuse
light

~1-Snow is consideredambertian -



How to consider the shadowing

I This method Is an upper limit since even If part of
the incoming light reaches the setup or part of the
reflected one goes towards the setup, not all of it
IS definitely blocked

I Here we consider that if anything Is interfering,
the contribution Is zero

I The albedo of the setup is therefore equal to O
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Diffuse sky = 0,9505
Direct sky, 15 March = 0,991
Direct sky, 15 April = 0,989

Direct sky, 15 Mai = 0,984

Diffuse sky = 0,9528
Direct sky, from
1.Decem tdl. March
=0,934

Diffuse sky = 0,9709
Direct sky, 15 March = 0,977"%
Direct sky, 15 April = 0,97
Direct sky, 15 Mai = 0,976




What are the best setup ?

Gives around 1.5% under
diffuse light and less than 1%
under direct

Gives around 2 to 3% under
diffuse light and 1 to 2 %
under direct



