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Thresholding




Noise-filtered mask (Median filter)




edge detection from mask
+ raster -> vector conversion
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* band ratios:

le - DNI / DNJ DN = digital number
/N
Band i Band j
R;j = (DN; — DNmin(i)) / (DNj_ DNmin(j))

“Dark object subtraction”

 normalized difference indices:

NDI; = (DN, — DN,) / (DN; + DN}

for vegetation, snow, water, ...
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Spectral charateristics (not unigue)

Topographic characteristics (not unigue)

Dynamic characteristics (not unique)

Thermal characteristics (not unigque)
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Debris cover

Spectral charateristics (not unigue)

Topographic characteristics (not unigue)

Dynamic characteristic

Thermal characteristic
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viuln=temporaliimage algenra

» differences:

Di;» = DN;j; - DN;,
/ \

Band i (t1) Band i (t2)

* band ratios:

Ri;» = DN;; / DN,

 normalized difference indices:

NDI.;, = (DN,;, — DN,,) / (DN,; + DN.,)

» differences, ratios, difference indices of expressions instead of DN
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Sentinel-2 for glacier mapping and monitoring:

* 290 km swath width

e 10-20 m resolution, 10 m VNIR

* SWIR band

 Temporal resolution (5 days @ equator, 2-3 days @ mid-lat)
* Area changes: novel multitemp. approaches

* Snow line: athmospheric correction bands

* Jce flow: combination with Sentinel-1
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Elevation changes from space

« Satellite stereo
» Laser altimetry (ICESat)
« Radar interferometry

« Radar altimetry

« Shape-from-shade
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cross-track

along-track
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Satellite stereo

e.g. ASTER e.g. SPOT5

e.g. PRISM /
\/
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Caucasus rock-ice avalanche, Sept 2002 Uriversityof Oslo

120-150 m
90-120 m
60-90 m

30-60 m

| 0-30m

ASTER 2002 - SRTM 2000
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Co-registration of DEIVIS

Shifted DEM

dh / tan (a) jmeters]

——— Contours of aero-photogrammetric DTM
Contours of ASTER DTM

AST
too high pTM too low

|
150m 150m

Terrain Aspect () [degrees]
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Compute vertical differences (dh) University of Oslo

between 2 elevation data sets

L
Display dh in grayscale
(false h%lshade)

Does dh resemble
topography?

yes / uncertain

Compute
aspect, slope and dh/tan(a)

Exclude non-stable terrain

'

Display scatter plot
of dh/tan(a) vs. aspect

Curve fit
y=a"cos(b-y)+c

Shift slave
elevation
data set

Scatter plot of
dh vs. height

Check for elevation-dependent bias.
Possibly apply correction

Possibly transform data to
cross/along-track geometry

Prepare dh map
and different scatter plots

Check for higher-order biases
Possibly correct A. Kaab
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Bldlrectlonal reflectance distribution functlon (BRDF)
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e

A: time delay i .
measured by altimeter ‘ B: height of satellite

Earth
surface
= C=B-A
Surface elevation
Reference
ellipsoide
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Photon Scatter
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Figure 9. Principal es of the SIRAL altimeter Left: SAR-mode over sea ice. Right
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