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Products prepared by ENVEO

Snow products:

— Weekly Regional Wet Snow Cover Maps using multi-temporal
Sentinel-1 IWS data

— Dally Regional & Pan-European Fractional Snow Cover Maps
using synergistic Sentinel-3 SLSTR/OLCI data

Glacier products:

— Glacier ice surface velocity from Sentinel-1 IWS data (from
crossing orbits (asc/desc)) using Interferometry or Offset
Tracking

— Glacier outlines from Sentinel-2 MSI data

— Snow and ice areas on glaciers from Sentinel-2 MSI (glacier
facies) and Sentinel-1 IWS data (wet snow cover on glaciers

A Sentinel data from ESA Scientific Data Hub

opernicus (Il 8
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Snow Products Specifications

Proje 0 patia pDatia empora pellve ate &
ProC eNso
D3 overage REesa 0 S0 0 Derioa e 0 >
Wet
. Raster
meltin i 100 m i
é 9) Sentinel-1 Ge\:/ggz;%r:c/ Alps Weekly g/l:;gg?] <1 day | (GeoTIFF,
now (50 m) netCDF)
Area
Fractional inel- R
sentinel-3 Geographic /| 72°N/11°W- : aster
Snow (MODIS, 0.005 deg Daily Full Year | <1 day | (GeoTIFF,
WGS84 35°N/50°E
Cover VIIRS) netCDF)
Fractional Sentinel-3 G?;\;?;;QZIC/ Alpi Rast
Snow (MODIS, ’ pine 0.003 deg Daily Full Year | <1 day aster
VIIRS) others (user region (GeoTIFF)
Cover defined)
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Retrieval of Snowmelt Area by S1 IW Mode Data ~ \&NVEO)

Flowline for Retrieval algorithm from [ rm— 7 frmee—

Sentinel-1 IW-mode data (SLC) —— ;
I—} Co-registration

SLGlata enable optimal speckle —

filtering, data fusion, segmentation .

and geOCOding Ratio Calculation
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DEM Geocoding, Image Simulation P Incidence Angle

Map, Layover Mask |
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Flags
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Sentinel-1 maps of melting snow areas, Alps
April and May 2015

enveo

Track 2015
066: 14.May
088: 15.May
095: 16 May
117: 17 May

Copernicus Sentinel Data 2015 Gabriele Bippus




Comparison MODIS Snow Extent / S1 Snowmelt@

Confusion Matrix S1
Overall=89.51

10 %
20% 4
0% |
40 %
50 %
60 %
70 %
80 %
90 %

SC(S1)|SF(S1)

SC |83.96 | 16.04

MODIS

SF 8.86 | 91.14

Mo Data

________________________

S1 Snow Melt
Area
2015/05/17

100 mgrid

________________________

Probability D S for
L%«  snow/snow free
: ‘;; areas from MODIS "t -5 - -4

-2 0
Ratio [dB] o
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Concept for SENTINEL-3 Snow Mapping using

—
enveo’

SLSTR (AATSR) and OLCI (MERIS)

Sentinel3:

SLSTR (follow on of AATSR):
0.5-1.6,-3.7mMm + TIR
500 m /1 km

OLCI (follow on of MERIS):
0.4.-1.2 Mm; 300 m

Daily Global Coverage

SLSTR (AATSR) TOA / BT / DEM /
Bands: 1.61,10.85 pm

OLCI (MERIS) TOA
Bands: 0.560,0.665,0.865 pm

Orthorectification

SLSTR/OLCI (MERIS / AATSR) Co-location

v

|
SLSTR (AATSR) TOA / BT Resampling of 1.61 pum to
1km OLCI (MERIS) Resolution

SLSTR - Double Vievq."',(ﬂ':}'

SLSTR - Single View 750k,

v

v

OLCI (MERIS) TOA / BT
300 m

l

Cloud Screening
OLCI (MERIS): 0.560,0.665,0.865 pm
‘l, SLSTR (AATSR): 1.61 pm

iy

FSC Algorithm

Surface Classes
(Water, Forest, Open Land)

Fractional Snow Extent estimated using multi-spectral algorithm

Gabriele Bippus
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Current status of Pan-European & Alpine @

Fractional Snow Cover Products

Product Range &%
Products Pan-European prouct Fange 110
Specifications . Proouct Range 3146z
I Product Range 41-58%

W Product Range 51-66%

Domain 72°N 11°W - 35°N 50°E Full Alpine ridge and - o T
lowlands :E:ﬁﬂﬂ::i S1osoe [
Temporal 1 day 1 day
resolution
Projection LatLon/WGS84 LatLon / WGS84, or as
requested by users
Pixel size 0.005° (ca 500 m) 0.0025° (ca 250 m)
Latency time <1 day < 1day o 7 )
status | Pan-uropean | Apine  [iadeniladtisiibet osheti

Sensor MODIS (Backup: VIISR, MODIS (Backup: VIISR,

Future: Sentinel3) Future: Sentinel3)
Uncertainty Unbiased RMSE provided per Periodic validation
information pixel for each daily product, with snow maps from

validation with snow maps high resolution optical

from high and very high satellite data

resolution optical satellite data
Archive Daily snow maps from Daily snow maps from o onal on of the Albine fractional

_ _ peratlona version of the pine ractional snow

2000 — present 01/10/2012 present cover map from Terra MODIS data, 4/3/2013

Processing Fully operational in NRT Fully operational in Productsare accessible through th€ryoLand

status NRT

GeoPortal http:// www.cryoland.eu 10



http://www.cryoland.eu/

Summary of status and ongoing work for @

SNOW products provided by ENVEO

e EXisting processing lines adapted/improved for using
Sentinel data as input (ongoing)

» Testing processing lines for snow product generation using
archived satellite data with similar characteristics (ongoing)

* Implementation of tools for processing of Sentinel-1 data at
ENVEO (completed)

e Improving algorithm for wet snow cover mapping using
Sentinel-1 data (ongoing)

* Implementation of processing line for fractional snow cover
mapping using VIIRS data as input (backup solution in case
Terra MODIS falls, ongoing)

o Existing NRT services for daily Pan-European and Regional
Fractional Snow Cover products based on MODIS data
(future: Sentinel-3) are continuously running

= oA "y
19 November 2015 1st SEN3APP Dissemination Workshop Gabriele Bippus Gpernlcus _7; @) 11



Products prepared by ENVEO

e Snow products:

— Weekly Regional Wet Snow Cover Maps using multi-temporal
Sentinel-1 IWS data

— Dally Regional & Pan-European Fractional Snow Cover Maps
using synergistic Sentinel-3 SLSTR/OLCI data

« Glacier products:

— Glacier ice surface velocity from Sentinel-1 IWS data (from
crossing orbits (asc/desc)) using Interferometry or Offset
Tracking

— Glacier outlines from Sentinel-2 MSI data

— Snow and ice areas on glaciers from Sentinel-2 MSI (glacier
facies) and Sentinel-1 IWS data (wet snow cover on glaciers)

Gabriele Bippus Co\permcus _7; ‘@; 12



Glacier Products Specifications

Proje 0 patia patia empora pellve ate s
Prod e O
D3 overage Reso O REesa 0 Deriodad e O 2
lce Geographic/ | Selected Seasonall <3 Raster
Surface | Sentinel-1 W% s% , o [ sm-20m | U0 Y1 TBD = | (©eoTIFF
Velocity 9 y netCDF)
Glacier Vector
_ Sentinel-2 | Geographic/ | Selected <3 (Shapefile,
Outl / . 10 A Il TBD
HHINes (Landsat) WGS84 regions m nnuatly months GLIMS
Area
Standards)
Raster
Snow / (GeoTIFF),
Ice Areas | Sentinel-2 | Geographic/ | Selected 10m Seasonally TBD <3 Vector
on (Landsat) WGS84 glaciers / Annually months | (Shapefile,
Glaciers GLIMS
Standards)

19 November 2015 1st SEN3APP Dissemination Workshop
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Greenland Ice Sheet
Sentinel-1 Ice Velocity Map 2015

Ve, Vs Vg, 250 m pixel spacing
Main Period: Jan-March 2015
> 800 slices > 30000 bursts
Method: Offset tracking

Velocity Generation Module
Geocoding

|
e Y

Nagler, et al.,
Rem. Sens. 2015

80°N

40°W

0.1

0.01

0 100 200km
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S13-15 Jan 2015 TSX, Dec-Feb 2015 PalSAR, Dec2009, PalSAR, Aug2008




Preliminary tests for generation of glacier @

products from Sentinel-2 data

A scene acquired on 13 August 2015 (during commissioning phase) over the Hohe
Tauern, Austria, was used for preliminary testing the processing lines for generating
glacier outlines and snow and ice areas on glaciers.

ENVEO was invited as expert at the Sentinel-2 Expert Meeting at ESA in Sept 2015.

Snow/ice areas

on glaciers
Thresholds applied Threshold applied on
on NDSI, Band 2, Band 8 within glacier
Band 8 & Ratio B2/B4 outlines (AGI99)

Glacier outlines

resolution

nnnnn gary. ) Memum < Data selection and download: <

(Very) High
optical

optical satellite data, DEM,
glacier outlines

| | Data pre — processing | |

Slope
DEM —[:
Aspect

v

Topographically Rasterized
corrected TOAR glacier outlines

|_‘_l

| | Data main processing | |

v

TOARexsuans(MIR) TOAREusuana(VIS)
il

Snow / ice areas

Post — processing
(optionally) 16
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Test sites for mapping glacier parameters from @
Sentinel-2 scene of 13 August 2015

RGB 432 composites of S2A scene:
2 test sites selected

K>

Venedigergruppe, Austria Glocknergruppe, Austria

Gabriele Bippus Q)perrji_(;ps _7; @;




Glacier outline mapping from Sentinel-2 scene @
of 13 August 2015

Preliminary results of glacier area mapping test, overlaid with glacier

outlines from Austrian Glacier Inventory of 1999 (red)
(thresholds applied on NDSI, Band 2, Band 8 & Ratio B2/B4)

Glocknergruppe, Austria

Gabriele Bippus QDpC_miQUS —7;
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Summary of status and ongoing work for @

GLACIER products provided by ENVEO

e EXisting processing lines adapted/improved for using
Sentinel data as input (ongoing)

* Implementation of tools for processing of Sentinel-1 data at
ENVEO (completed)

« Generation of ice velocity maps from Sentinel-1 data
(ongoing)

* Implementation of tools for processing Sentinel-2 data at
ENVEO (ongoing)

« Testing and improving of processing lines for generation of
glacier products from Sentinel-2 images acquired over the
Alps during the commissioning phase (in completion)

(opemices . 4



ENVEO’s planning for winter/spring 2015/16 @

Snow products:

* Pre-operational generation of wet snow cover maps for Alpine region
(planned for melting season 2016)

e Testing processing lines for high resolution snow maps from Sentinel-2
MSI data

e Testing of processing line for FSC maps from Sentinel-3 data (access to
S3 data during spring 2016 needed)

Glacier products:

e Further adaptations/improvements of processing lines for glacier
products from Sentinel-1/-2 data

e Generation of demonstration glacier products from Sentinel-1/-2 data
for selected areas of interest identified by users

e Further investigating of synergy of Sentinel-1 and Sentinel-2 for
retrieving glacier parameters planned

(opemices . 4



