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ESA EO Vision: Eesa
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Taking the Pulse of our Planet
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ESA-Developed Earth Observation Satellites Cesa

16 in operation
38 under development
2010 2015 14 under preparation

2020
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Third Party Missions

COSMO-SkyMed Deimos-1 Proba-1 Proba-V QuickBird Quik SCAT RADARSAT-2

Deimos-2 GOSAT IKONOS RapidEye Resource Sat-1 Resource $at-2 SciSat-1/ACE SeaSat

TerraSAR-X and UK-DMC WorldView-1 WorldView-2
TanDEM-X

IRS1C IRS-1D JERS-1 KOMPSAT-1 KOMPSAT-2
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The Big Data Revolution

Copernicus is the largest producer of EO data in the world
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Copernicus Sentinel Expansion Missions

CO2M - Anthropogenic CO, Monitoring LST — Land Surface Temperature Mission

Causes of
Climate Change

Agriculture & Water
Productivity

CRISTAL - Polar Ice & Snow Topography CHIME - Hyperspectral Imaging Mission
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(
Sentinel Users and Data Access

o "' Sentinel access
Regis!rmsers Published Products through:
I ' _ 32,384,217 « EU/ESA Copernicus
g - Open Access Hub

—8 6 Copernicus services

« 18 ESA Member State
hubs

i« NASA, NOAA, USGS,
= (Geoscience Australia

Volume of User Downloads

288.8 PB

LA

Open Access Hub Availability

in the past month

99 4%, Status

Oct. 2020 ‘ « Commercial hubs
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Big Data Challenges
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DIAS — Creating an EO Data Ecosystem

— %

cREgpIne Copernicus;Data and Information
e e Access Services

3 Common DG-GROW-ESA approach
O g gt R to EO data exploitation with
WWW.MUNDIWEBSERVICES COM WWWWEKEQ EU Copernicus at itS Core

WWW.ONDA-DIAS EU

Create & enable European EO Data
ecosystem for research & business

Started in June 2018
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EO Platform Ecosystem esa

l.'- Commercial -.i General public, Media,
Entities NGO, Education

Governmental
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Research and Scientific
Communities
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The prevailing capability gap esa

Some observatlons/\ “

- EO paradlgm change has not been completed (mentally, technologically)

- European EO data is not prlmarlly exploited in European platforms

- F R v e el T . "V A
= European capabilities suffer from fragmentation

- Data science and EO science/value-adding are increasingly converging

A AT - H I AT I R

- Open source libraries and tools are becoming more capable and dominant
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The prevailing capability gap Eesa

« EO communities (scientists, value adders, etc.) expect intuitive coding interfaces
rather than complicated web APIs and engineering standards
- Jupyter o

In [32]:  !mkdir GAUL2@13
'hdfs dfs -copyTolocal /tapdata/GAUL2013/GAULY* ./GAUL2813/ L. 3 . 3 .
def plot_map(zones_trend, 11lon=-188, 11lat=-9@, urlon=188, urlat=9@8): <ows:Identifier>org.n52.wps.server.algorithm.SimpleBufferAlgorithm</ows:Identifier>
fig = plt.figure(figsize=(28,18))
ax = fig.add_subplot(111)

<ups:Process»

<ows:Titlerorg.n52.wps.server.algorithm.SimpleBufferAlgorithm</ows:Title>

<wps:Input minOccurs="1" maxOccurs="1">
<oWs:Titles>width</ows:Title»
<ows:Identifier»width</ows:Identifier>
<ns:LiteralData xmlns:ns="http://www.opengis.net/wps/2.8">

mep = Basemap(llcrnrlon=11lon, llcrnrlat=11lat,

projection="cyl') <ns:Format default="true" mimeType="text/plain"/>

<ns:Format mimeType="text/xml"/>

p. drawmapboundary

p. Fillcontinents ="agqua") <LiteralDataDomain>
#map . drowcoastii
- e <ows:AnyValue/>
map.readshapefile( " ./GAUL2@ ") <ows:DataType ows:reference="xs:double"/>
. . </LiteralDataDomain:
patches = []
colors = [] ¢</ns:LiteralData>
for info, shape in zip(map.GAUL1_info, map.GAUL1): .
zone_trend = zones_trend.get(info[ 'ADM1_CODE']) </wps: Input>
if zone_trend is not None: <wps:Input minOccurs="1" maxOccurs="1"»

tches q { i e = e 1Y . R
pa:c1_;.a,p21dt Polygon{np.array(shape}, True )) <ows:Titlesdata</ows: Titles
colors.append(zone_trend)

<ouws:Identifierrdata</ows:Identifiers

<ns:ComplexData xmlns:ns="http://www.opengis.net/wps/2.8">
= vmax/ (vmax + agtvﬂin)) <ns:Format default="true" mimeType="application/vnd.google-earth.kml+xml"” schema="http:/
shiftedColorMap(plt.get_cmap('RdY1Gn"'), midpoint=midpoint, name='shifted") <ns:Format mimeType="text/xml; subtype=gml/3.1.1" schema="http://schemas.opengis.net/gml/3.1
pc = PatchCollection(patches, cmap=colormap, linewidths=1., zorder=2) </ns:ComplexData>
pc.set_array( S:aFPay(CDESPSEJ </ups:Inputs
pc.set_clim( n, vmax])
ax.add_collection(pc) <ups:Output>
plt.colarbar(pc} <ows:Titlerresult</ows:Title>
plt.show() land.copernicus.eu <ows:Identifier>result</ows:Identifiers http://opengeospatial.github.io
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The prevailing capability gap esa

 Many EO users do not want to worry about or pre-specify their ICT needs in terms
of VM specs for cloud based processing and analytics of EO data;

'Elastic Cloud Server | On demand virtual machines [5] sobloo.eu/sites/default/files/Cloud Services

*Discount pricing applies on longer or combined subscriptions
Product RAM (GB) € [/ Hour € / Month [1]

- cc3.large.4 (2 vCPU, 8GB RAM) 0,1081 € 70,27 €
- cc3.xlarge.4 (4 vCPU, 16GB RAM) 4 0,2162 € 140,54 €
- cc3.2xlarge.4 (8 vCPU, 32GB RAM) 8 0,4324 € 281,08 €
- cc3.4xlarge.4 (16 vCPU, 64GB RAM) 0,8649 £ 562,16 €
- cc3.8xlarge.4 (32 vCPU, 128GB RAM) 1,7297 € 1124,32 €
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The prevailing capability gap Eesa

* File based data access limits productivity and lowers scientific value of EO data
repositories

. f_?}l!!t_f_y ) Explorer * Teye o 2 Manage are @ Helpdeak oy a . () Logout
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Play Chia
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The prevailing capability gap esa

Users require ability to manipulate individual pixels as well as a straight forward
mechanism for running large-scale / continental processing tasks

Go g|e Earth Engine Search places and datasets... m on @
CITS e T e G il

,, - T T e Al | U t( t te to thi 1
Filter scripts... m (:) i 25 doy end = doy end + interval se prin |} Fo write to 19 conaete.
26 } i
~ Owner (2) ‘ ;; return tdoy_list v ImageCollection (1 element) JSON State' Fa]IEd
~ users/patrickdgriffiths/def... b = } type: ImageCollection
~ JRC_D5 _ . bands: []
30 - var get_pbc_for_tdoy_ranges = function(range){ . T - z i - -
.ASAP_ScoredQuaIityC.._ i3 var init_date strl = String(range[8])+'-81-81" fvea%ures. List (1 element) Stafted. ?d agﬂ (‘ZDZD DS 22 ‘] D3g11 +U8{}D)
B asap_pbc_module_im... i 32 var %nit_date_strz = String(range[?])r-al-e]..'. ) 0~t§I;:c__;eIn(égleaand)
[ be_tile_iteratio... : 33 var interval_start = ee.Date.parse('Y-M-d', init_date_strl, null), : . . - s y
.aSaP_PbC— I'Ie_! era !0 ; 34 var interval_end = ee.Date.parse('Y-M-d', init_date_str2, null); ; banc.is. List (1 element) RUﬂtlme. 51 s
asap_p c_t{ e_lt_eratlo_... i35 interval_start = interval_start.advance(range[1], 'day’) »O0: nypvIv, float € [-1, 1], EPSG:4326
B asap_pbc_time_iterati... i 36 interval_end = interval_end.advance(range[3], 'day') vproperties: Object (2 properties)
B asap_pbe.L.. i57 var tdoy = rangel] , systens index: 0 |d: LQOJDF34TXTKPSOWAUMG6HJ5D
B time_series_mosaick_.. 38 var s2_col = ee.ImageCollection('COPERNICUS/S2") system:time start: 1537833600000
, tch 39 .filterBounds(aoi) -
scrate . 40 .filterDate(interval_start, interval_end) .
B 00 - Starter Script PG ia1 .select('B8','B11','B4','B2','B9') // min require Source Scnpt
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Enter: openEO platform

Platform

o
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H2020 openEO esa

0 pe n * Foundational work on interconnecting clouds,
—~—— EO data and processing;

=:Eo « Conceptually well aligned with ESA Open Earth
= £ Engine Tender;

EODC  PROBA-V quI;:\e(r:’s
users users
geE\g WUR A M Synergize Users
user . users // ‘\\ Users
GEE Synergize PROBA-V EODC AN ’ A
user Users users users WUR JRC N s \ /
users users hN / \
I N | \ ' ‘ '
T T T ya \ /
. Python .
R interface e Web interface ...

A P

Open E0|>’
(vsc-3> T ) / )
- .

EODC
VSC-3

GEE Synergize | |GeoTrellis EODC WUR EC JRC .. |

Geo
Trellis
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Transition from H2020 towards-ope g; Eesa

e
e,
®
-

openEO develops an open API to aﬁ

connect R, python, JavaScript and other
clients to big Earth observation back-
ends in a simple an unified way.

>~ VIto

eurac
research

— ——— wwu

OpenEO
FUNDING Platform

- @SINERGISE

openEO is an H2020 project funded %o EGI
GROUP ON

under call EO-2-2017: EO Big Data

EARTH OBSERVATIONS
Shift, under grant number 776242. The
project runs from Oct 2017 to Sept2020.
21
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5 :

openEO platform - Key con_%‘;é' ots. ,ri\;i development Eesa

Key concepts for addressing the capability gap:

Abstracting complexity: intuitive analytics & programming libraries, dynamic
resource allocation, federated cloud environments (EODC, TerraScope,
CreoDIAS, EuroDataCube);

Providing transparency: Transparency of source code, scientific integrity &
reproducibility, clarity & prior estimation of costing, confidentiality of IPR;

Pixel to continental scalability: pixel-level data access, scalable “building
block™ processes, clear roadmap for continental-global scale processing;

22
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openEO platform — ESA hopes: ““f’fe,xpgé.ctatlons
! i I: ' # ;

RSy
O

« Continuous increase of useful and innovative processing and analytic functionality:
*» 9 Use cases planned + additional activities
¢ Resulting building blocks for the community
¢ User algorithm hosting via UDFs (7?)

* Active community engagement:
¢ Collaboration, sharing and co-creation of code, data and workflows
*» Respond to changing community requirements

« Establish openEO platform as a viable alternative:
*» Business model and license packages to match community requirements
*» Implement key concepts & demonstrate technical excellence

23
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openEO platform

11-1

Save thedat

- Key note on openEOQ platform during - Phi week side event with public
EO Platforms session: launch of openEQ platform, hands-on
14/10/2021, 14:50 workshop, best-ideas competition
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k you for listening
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