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EO4GEO

We are supporting EO4GEO vision by providing a fully prepared
environment through Terrascope platform and hiding software
processing complexity through OpenEO, allowing users to focus on

their domain.
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EO4GEO EO Tools

What is Terrascope?

Belgian Collaborative Ground Segment for Sentinel missions

* Easy access to
—  satellite data
—  products derived from satellite data
— services (OGC web services, time series service)
—  cloud processing capacity (Jupyter Notebooks, Virtual Machines, openEQO)

* Enabling platform

 Open for everyone (scientists, public authority, industry, citizens)
* Free to use for everyone

e Funded by BELSPO
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X
EO4GEO EO Tools

What makes Terrascope stand out?

AAEWSGCEADE

— preprocessed (atmospheric correction, georeferencing, ...)

— in Cloud Optimized GeoTIFF format

— not just satellite imagery or data, but also value added products

v a unique long term global vegetation data set (from 1998 onwards)

Analysis tools
— catalogue — where do | find data of interest
— comparison — see change or different perspectives
— trend analysis — evolution over time

Cloud processing

— bring your analysis to the data
— save on storage and processing power
— free tier, funding opportunity for higher requirements (Network of Resources)
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Terrascope

Service Overview

LAYER select a layer
Explore satellite data Terrascope viewer | Browse data over time

COMPARE same layer, different dates
See land cover changes Terrascope viewer | LAYER Sentinel-1 Coherence layer (6 days interval)
EXPORT time lapses

COMPARE different layers, same date
Compare data and products Terrascope viewer

AREAS OF INTEREST / EXPORT time lapses
T YT

Terracatalogue

Look for trends

What do you want to do with

Copernicus satellite data? Ll il

WMTS web services, openEQ
Integrate data in my application
Terracatalogue

WMTS web services
Integrate data in my GIS environment
Terracatalogue

Notebooks
Do advanced analyses
openkEOQ

Virtual Machines

Use Ul-based applications (QGIS, SNAP, ...

Terracatalogue + local storage and processing
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Terrascope

Terrascope Viewer
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Layers

TAKEATOUR

Layers

at Sentinel 2 - color image

Sentinel 1

Sentinel 2

Sentinel 2- color image

Sentinel 2 - color infrared image

Sentinel 2- FAPAR

Sentinel 2-NDVI

Sentinel 2-

Sentinel 2- FCOVER

PROBA-V

Digital Elevation Model
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Terrascope Viewer

Layers
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Compare Images
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Sentinel 2 - color image
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Terrascope Viewer

Areas of Interest

Areas of interest

= newareaof interest
Arex 002k
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Terrascope Viewer

Areas of Interest

B TeraScope x| + X
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22/09/2020

Areas of interest

You should log in to save areas of interest

] F A &
Select Import Export

Remove

Edit

W Polygon

— new areaorinerest
Area: 0.16 km®

&

Sentinel 1 - Sigma descending VV
Sentinel 1 - Sigma ascending VV
Sentinel 1- Coherence VV
CropSAR - FAPAR

Sentinel 2-NDVI
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1y From | Jan 1, 2020 To | Oct1,2020

= newareaofinterest i)
Area:0.04 km?

new area of interest x
CropSAR - FAPAR / PoNL \/
== Sentinel 2- NDVI

Sentinel 1- Sigma descending VV
Sentinel 1 - Sigma ascending VV/
Sentinel 1 - Coherence VV
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Terrascope Viewer

Download

e Bl -

Download

+

Advanced 3 -

- o Wi o
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Sentinel 2- color image v a
- ® w0ox
Extent Current view v

v

Results

Selected 0/6 products First 1 n Last

U Title Date Tile ID Cloud cover Relative orbit number Size

~ U S2A_20210405T124041_265PH_TOC V200 2021-04-05T12:40:412 265PH 5559% 52 639.71MB

L $2A_202104057124041_265PG_TOC_ V200 2021-04-05712:40:412 265PG 276% 52 917.23M8

-~ 0O S2A_20210405T124041_265PF TOC V200 2021-04-05T12:40:412 265PF 1623% 52 71608 MB

a [ S2A_20210405T124041_26SNH_TOC V200 2021-04-05T12:40:412 265NH 17.21% 52 76343MB

~ [ $2A_20210405T124041_265NG_TOC V200 2021-04-05T12:40:412 265NG 6460% 52 91679MB
'ﬁ' o B ~ [ S$2A_20210405T124041 265MH_TOC V200 2021-04-05T12:40:412 265MH 196% 52 529.83MB
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Terrascope

Product Portfolio ®

EEA member and cooperating
countries, 1 February 2020

B ember counties
B Cooperating covnries

Satellite/Provider Instrument(s) Data Products Available Region Temporal range g

I orration e gt pestensen .
a1 e e, GNSCR 124459 0t ) O o
e Ao Dot of Waependence

GRD
- GRD O Belgi d
Sentinel-1 C-SAR o eleium an 2015 - present
sSLC surroundings
SLC Coherence
] 2015 - present forsici:iilfr:;ie:]n{: 3
Sentinel-2 MSI Vegetation urope, Africa, Asia . R e
g 2-year rolling archive outside
Indicators . .
this region
- NO,
Sentinel-5P TROPOMI CO_ Global 2018 - present
Level-1C TOA
PROBA-V VGT Level-2A TOA Global 2013 - 2020
Level-3 TOC, NDVI
Level-2A TOA (VGT-
o P)
SPOT-VGT Vegetat o Global 1998 - 2014
ceetation Level-3 TOC, NDVI opa
(VGT-s)
. . PROBA-V
Copernicusland Monitoring Sentinel-3 S10LAl Global 2014 - present
Service 510 FAPAR 5
OLCI
Copernicus Digital Elevation Digital Elevation
TanDEM-X Global 2011 -2015
Model (DEM) an Model opa
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Services

Look for trends

Do advanced analysis
Jupyter
Notebooks

Integrate data into your application
Web Services —

Integrate data into your GIS env

Virtual
Machines

— | Use Ul-based application (agais, snap, etc..)
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EO4GEO EO Tools

What is openEQO?

openEO develops an open application programming interface (API) that
connects clients like R, Python and JavaScript to big Earth observation cloud
back-ends in a simple and unified way.

openEO reduces the complexity of handling large amounts and variety of EO
data by implementing a standard, with a focus on large scale processing and
time series analysis.

ST USRI GO UL I GO R O

VItO remmal eurac ) %
fm TEpea axi e h [ ) sentinel Google

mundlalls Earth

OpenEO API

@ python QGIs -open
IS R ) QGIS ™NEO
Python JavaScri R ) .
Client pt Client Client Web Editor plugin Smartph
Library Library Library editor.openeo one App

.org
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OpenEO

EO Processing: The Old Fashioned Way

Not "big data"
ready!

Process data
locally

Download desired data

EO4GEO Workshop, The Azores, July 2nd 2021 18
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OpenEO

EO Processing In the Cloud

‘ E Assumes IT knowledge
Different platforms
Different data systems

Different catalog systems
Different processing environments

Virtual

Machine
/

Hosted
Notebooks

Process data
in the cloud \
Cloud EO Provider, e.g. 4 TERRA

Another Cloud EO Provider

EO4GEO Workshop, The Azores, July 2nd 2021 19
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OpenEO

EO Processing with OpenEO

%
8 =%

Standardized interface for:
Data discovery and access,

@ | \ EO data/processing Provider B

EO data/processing Provider A
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OpenEO

EO Processing with OpenEO

o 2%

>

| want timeseries of the
median NDVI of these
parcels during 2019
and 2020, using
Sentinel-2 data.

EO data/processing

Provider A F[ | |

EO data/processing
Provider B
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&« C ) @ openeo.org/documentation/1.0/processes.html¥add_dimension e % Mm@ oO»N @ H
ﬁ Q About  News Meetus Software Hub 7  Platform  User Documentation Developers PSC  Contact
Processes add_dimension Verson 1

Q Search in processes CUBES DOWNLOAD JSON
Add a new dimension

» Aggregate & Resample (7)

> Arrays (12) add_dimension(raster-cube:cbject data, string name, mixed label, ?string type = "other") :
» Climatology (3) raster-cube:object

Description

> Comparison (13) Adds a new named dimension to the data cube.

» Cubes (33
(33) Afterwards, the dimension can be referenced with the specified name. If a dimension with the specified name exists,
> Development (1) the process fails with a DimensionExists error. The dimension label of the dimension is set to the specified 1abel.
» Export (1)
» Filter (6) P "
~ Import (5) arameters
» Logic (7)
> Masks (3) data *
» Math (23) A data cube to add the dimension to.

» Math > Constants (3)
» Math > Cumulative (4)

» Math > Exponential &
Logarithmic (6) name *

» Math > Image Filter (1) Name for the dimension.
» Math > Indices (2)

» Math > Rounding (4)

» Math > Trigonometric (14)

Data type: raster-cube (object)

Data type: string

» Reducer (18) label *

» Sorting (3) A dimension label.

> Texts (6) Data Types:

» Udf (2)

» Vegetation Indices (2) Data type: number

EO4GEO Workshop, The Azores, July 2nd 2021 22



“w# Applications

Co-funded by the
Erasmus+ Programme
of the European Union

EO4GEO EO Tools

Virtual Machines

[ data - File Manager q ande Erden
] data - File M 14:04 | Hande Erd

data - File Manager

File Edit View Go Help

> @ w | & /home/herdem/Desktop/data/ @
DEVICES
8 e syam E & 8 B B ERE s
() Filesystem root BIOPAR CGS_S1 €GS_S2 PROBAV_L1C ~ PROBAV_L2A_1K PROBAV_L2A_1K PROBAV_L2A_10 PROBAV_L2A_1
C.;_J BIOPAR M M_ANTAR oM OM_ANTAR
e E B E - - - =
£ ver — !

£ sioar PROBAV_L2A_33 PROBAV_L2A_33 PROBAV_L2B_CIS PROBAV_L3_S1_T PROBAV_L3_S1 T PROBAV_L3_S1_T PROBAV_L3 S1.T PROBAV_L3 S1.T
- 3m 3M_ANTAR AR_REFERENCE_ 0A_1KM 0A_100] 0A_333] 0C 1K 0C_100M
&) ceoTrr DATASET

&9 cos_s1

& coss2
£ prosav_L1C PROBAV_L3._
{3 proBAV_L2A_100M QL2333
) ProBAV_L2A_100M_ANTAR
£ ProBAV_L2A_1kM

L
i
N
i
[
)
B

=

S5_T PROBAV_L3_S5_T PROBAV_L3_S5_T PROBAV_L3_S10 PROBAV_L3_S10 PROBAV_L3_S10
c_100 OC_NDVI_100M _TOC_1KM _TOC333M  _TOC_NDVI_1KM

S1.T PROBAV_L3_S1_T PROBAV_L
1_100M 0

°)
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o

L
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I
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I

PROBAV_L3_S10 SpotVGT TERRASCOPE_Se TERRASCOPE_Se TERRASCOPE_Se TIFFDERIVED
m RROBAV_L2A LM ANTAR _TOC_NDVI_333 ntinell ntinel2 ntinel3
@ PROBAV_L2A_333M M

) ProBAV_L2A_333M_ANTAR

) PROBAV_L2B_CISAR_REFERENCE_DATASET
£ ProBAV_L3_S10_TOC_1KM

£ ProBAV_L3_S10_TOC_333M

£ ProBAV_L3_S10_TOC_NDVI_1KM

£ ProBAV_L3_S10_TOC_NDVI_333M

£ ProBAV_L3 51 TOA_100M

30 items, Free space: 60.6 GB
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SCAN ME SCAN ME

www.terrascope.be/en @Terrascope BE

6? www.eo4geo.eu @EO4GEOtalks
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