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Typical cryosphere temporal / spatial scales b
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Global distribution of glaciers (200 000)
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Sensors: timelines and applications
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Spectral bands and atmospheric transmission
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Spectral properties of ice and snow Lt

100 LN L B RN B B B R | 1.0===<
90 Snow grain size . ool -~"‘~.~-,
- — fine - *w
sF 4 =Yy | medium | =
— coarse 08k *. FRESH SNOW
L s.
70 N~ \‘\
— i 0-7 . A o/ 'x
2 60 Fosliiig “\.~ FIRN N
8 i h w \ \\ ' \
c ;| o 06 - \
s 50 H 2 -
S . 1 &
2 i 0.5
g * 1 2
[ Red/SWIR \ 1@ 1
30 F - W o4 \
| TM/ETM+: 3/5 | & '\
20 | ASTER: 2/4 \ /'\'\
 OLI: 4/6 (8/6) - DIRTY GLACIER ICE ol v
10 .
. MSI: 4/11 0.2 P i
0 P B S S S R . ! ) ‘ L-"QC". . Caamg
05 1 1.5 2 25 0.1
Wavelenght [um]
0 L L 1 1 1 1 ]
Band Band number | Landsat | Landsat | Landsat | Sentinel2 | Terra 400 500 600 700 800 900 1000 1100 1200
colour | TM | OLI | MSI| AST ™ ETM+ OLI MSI ASTER WAVELENGTH (nm)
Blue 1 2 2 - 10.45-0.52|0.45-0.52|0.45-0.51| 0.46-0.52 -
Green | 2 | 3 3 1 10.52-0.60|0.53-0.61(0.53-0.60| 0.54-0.58| 0.52-0.60
Red 3| 4 4 2 10.63-0.69|0.63-0.69|0.63-0.68| 0.65-0.68| 0.63-0.69
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Pan |88 | - | - - 10.52-0.90|0.50-0.68 . - Paul et al. (2016) Hall et al. (1988)










MSI false coli

3
n..




S )
*4 Sentinel 2: Copernicus 2017







Ratio B4 / B11

>
v / o

L/







Overlay with RGBS\ ¥ “€orhposite
By ZJ. *;"/{’ A







L
v
=
=
-Q
2
e
.. n n
in 4
X
1 .
-
n
G .
O
O
=
G-
| S
=
o
[ S
(T
7
v
-

Outl

. : e -
- -,
3
’. — ™\ : \‘
. - .r.
. 3
. \o [7 o &
el y \...'
3 4 3 y
e . -
~ : P -elv o
’ -
* A

= .v\r.ﬁb I .mi».v,




@

Clbse-up quality shadow

)

»
’

\\\

Sentinel 2: Copernicus 2017 \, :,\,"




#

dverlay RGI outli

.

. “
*
3

RN

Sentinel 2: Copernicus 2017 \,



» Glacier mapping with a simple red/SWIR band ratio is straight
forward, but a blue band threshold is required for shadow

* General glacier mapping challenges

* debris cover, clouds, shadow, seasonal snow

« Special Svalbard challenges
» frequent clouds and seasonal snow (maritime climate)

» very dark ice (not mapped), turbid water and sea ice / ice bergs (wrongly mapped)

« Compared to the RGI (after debris correction), raw extents are
larger as perennial lateral snow patches are included
» This is a principal decision, that has been handled differently in inventories

* There is considerable retreat for most Svalbard glaciers but
several also advanced (surge-type)



