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CryolLand Glacier Products

Product
type

Coverage

Grid / Projection

Latency time

Implementa
tion order

Sensor

Glacier outlines Local, regional Lat/Lon/ WGS84, 3 months 1 High resolution
(on user request) UTM / WGS84 Optical, SAR

Snow/ice area Local, regional Lat/Lon/ WGS84, 3 months 5 High resolution
on glaciers (on user request) UTM / WGS84 Optical, SAR

Glacier Ice Local Lat/Lon/ WGS84,
velocity (on user request) UTM / WGS84 3 months 3 SAR
3 months,

Glacier lakes Local Lat/Lon/ WGS84, 10 days (quick 2 High resolution

(on user request) UTM / WGS84 analysis, Optical, SAR

hours (emergency)
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Product information:

» A standardized, semi-
automated processing line using
MS (V)HR satellite data and
DEM ad input: ice snow
detection automatic, manual
post-processing required over
debris covered areas.

* Product generation within
CryoLand is done on User
Request: selected glaciers in
Austria, Greenland,
Kyrgyzstan, Bhutan, and

Norway

» Products generated according to
GLIMS and INSPIRE standards




Glacier Area Change 1998
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Extent of Glacier Lakes

» Glacier Lake Extent derived from optical satellite

data and SAR data

« Method applies classification and manual post-
processing and uses existing lake boundaries

« Glacier Lake Extent of multiple years for Lake
Tininnilik, Greenland, Kyrgyzstan and Bhutan

« Validation is carried out with in-situ observations

in collaboration with users

VEO, NORUT

Lake outburst
observed
between

2010/06/28 (red)

and 2010/07/05
(blue) using
SAR.

Comparison with
GLL (white) from
Landsat 7 ETM+

of 2010/08/17.

(Very) High resolution

5 ah Metadata
optical satellite imagery

—_—

DEM Radiometric calibration

Orthorectification

Conversion to Top Of Atmosphere
Reflectance (TOAR)

Thresholds TOAR. of VIS, .NH.?“SWIR

(TIR optional)

Water mask
(optionally)

Preliminary glacier lake map

Cloud mask
(optionally)

GLIMS

/ectorizatic
Vectorization Templates

Existing Glacier
Lake outlines
(optionally)

Manual post — processing

Glacier Lake Product

(vector set)

Area[km?]
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Tininnilik Lake Area [km?] from Landsat imagery and
estimated water level [m a.s.l.] from field observations
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Breidamerkurjokull, Vatnajokull, lceland

Time Series of
TerraSAR-X images
of crossing orbits
Summer 2010

SAR Data Stack SAR Data stack
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SAR amplitude Amplitude cross-
cross-correlation correlation
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3D Ice Velocity
Retrieval

l

3-D Ice Motion
Easting, Northing,
Surface Elevation Change

Separation of Surface Elevation
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Spot5 image of Breidamerkurjokull on top of 2008 DEM.
Glacier claving into marginal lake (Univ. Iceland)



3-D Ice Velocity Components
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Glacier Products on User Request

| \""» ' .' , w"?

‘)v-/w fu£ l
GLO = Glacier Outlines: Austria, Greenland, Kyrgyzstan, Bhutan, Norway
GLS = Snow/ice areas on glaciers:  Austria, Kyrgyzstan, Bhutan, Norway

GLL = Glacier lakes: Greenland, Kyrgyzstan, Bhutan
GLV = Glacier velocity: Norway



Glacier Services by ENVEO

Copernicus Snow and Glacier Services:

Glacier Services for monitoring Glacier Outlines in Europe
using Sentinel-2 has been proposed as Copernicus Service to
Copernicus Office

Glacier Services by ENVEO on User request (Downstream
Service) (word wide service):
- Specification of Area of interest
- Exploring and selection of available satellite data or
ordering new satellite data (eventually data costs)




