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PONTOS Data Cube: an innovative approach for environmental
monhitoring applied in the Black Sea and Mediterranean regions

CHALLENGE

- Need of computational infrastructure and
storage capacity for the acquisition,
distribution, storage, management and
analysis of Earth Observation (EQO) data in
this new Big Data era.

- Demand for specialized knowledge that is
required in order to access, explore and
process satellite data.

- Necessity of EO Analysis Ready Data
(ARD) for environmental applications.

PONTOS Data Cube addresses the

Maria Banti, Ioannis Manakos

Information Technologies Institute, Centre for Research and Technology Hellas, Thessaloniki, Greece

mbanti@iti.gr, imanakos@iti.qr | http://eos.iti.qr
OPEN DATA CUBES

- are stacks of multi-dimensional spatially
aligned pixels!.

- have been developed with success at
national or regional scales by various
initiatives.

- target on endorsing analyses at various
spatial scales, storing multi-dimensional EO
data as well as addressing the demand for
computational infrastructure by the end-
user.

(SDC) on gener

e Swi )
2, 100-117, DOI: 10.1080/2096+

!
(ARD), Big Earth Dats, !

4 PONTOS Duin Cutm

environmental needs for Sevan Lake Basin in 3“33
Armenia, Rioni River Delta and Kolkheti
National Park in Georgia, Nestos River Delta
in Greece as well as and the coastline from
Odessa city to the Danube river delta
including the Dniester river delta area and

Greece

adjacent estuary in Ukraine.

Ukraine

PONTOS
Data Cube
Entry Page

Armenia

Ta

PCNTOS
-

PONTOS DATA CUBE

- is implemented within the framework of
the '‘Copernicus assisted environmental
monitoring across the Black Sea Basin’
PONTOS project.

- supports and enhances environmental
monitoring in the Black Sea Basin area with
the use of EO spaceborne products.

- targets on facilitating the cross-border
transferability of knowledge and
information.

https://pontos-eu.aua.am/

e G Ten: Sbwww: Adaifmtes Al Olwes

Fractional Cover tool
output in a subarea of
the Armenian pilot

Data Selection

Georgia

- It is a full-stack web-application built on
CEOS Systems Engineering Office Open
Data Cube software suite, release 2.21.

- It provides a user-friendly Interface as
part of the PONTOS Platform.

- It contains easy-to-access and easy-to-
use applications already accompanied by
the Open Data Cube software suite.

- It grants access to a big volume of
shareable ARD EO satellite data in order to
minimize the time, the complexity and the
specialized knowledge that their pre-
processing demands.

Black§os

#HLPS22

CROSS BORDER
cooPIRATION R

9 x

)
| Z

Running tasks 1

PONTOS al

Water Detection
tool output in a
subarea of the
Ukrainian pilot.

)" 4

© e Llgecnmows Olopt

Currently, PONTOS Data Cube

incorporates multiple space-borne products
in the form of ARD satellite datasets, i.e.
36 complete years (1984 - 2020) of
Landsat-5 ETM, -7 ETM, -8 OLI, and 6
years (2015 -2021) Sentinel-2 MSI images.
This archive contains approximately 99,000
images, occupying a total volume of 20.82
TB.

PONTOS project has received funding from the ENI CBC Joint Operational Programme Black Sea Basin 2014 - 2020 under Grant

Agreement BSB 889.

ONGOING ACTIVITIES

CERTH's team aims to incorporate:

proven online services, such as the
WaterMasks and HydroPeriod, which are
the legacy of successful research results
from the completed H2020 ECOPOTENTIAL

project.



L5gMoem bsBr3Mgdo. sgMorm doymdgdo.

living planet symposium

Lesa

Employing Land Surface Phenology for the assessment of

forest gain and loss around Lake Sevan in Armenia and
Kolkheti lowlands in Georgia

e
PONTOS

-

mEbpEE: f ponNtOS-Eu,aUE.amf

Drwa Biinry™, [oassrey Fasakon

- Maria Barts | Elrfitericy Mabnbin, Sghaend Hanfporrpe", Free Dassrbpen’, Dakb Macharabnel', Garg
M ey i Btk e, BarcA- Thpochoras o, Crasnos Bk rmoeulon
IV Inforranon Ternoboges lrantes, Contre for Bossesrch and Techesoloegy e, Greed, Semsrss nsgrety of e
i e ey, "Ly AR pregteer. Crorg,. e fermataon Bnde Lsboriory, Gaoepes, Univerity of Savupictewen, Cemada
St | bl Ktk | bR il
FRAMEWORK

« Chasfigics N Mrest cover &0 fal abways distineguished by moderm monioring
syiiema hakid on remole derming dals Tha Tact  Ehat s gl it il
nat slveys o i 1] foreat dieg because the density and
stnucture of trees are diffiost b inberpeet bn sabellite images of medium
rissolution.

- Difficuitien alug arse wilth the e of topographic image cormection in rugged
besrain because of topographi: llumination effects,

Interpretaiion of (P forgst Slalus ardes also disd 0O 15 wertical Siructure, as o
& extraresly complicatid 10 dabinct dbgradalion undar the doted Cifspy oover
usng cEfical sabellites

= Magpineg of Tonest COWver uang remole Ssendang B usually penfommed by Lnd
classafication ints fonest and mane forgsl. Howewer, the maps derived fnoen
Eatelite dith depend on the definition of the forest, mainly on the threshold of
bree cover parameiers, above which the territory is idenbfied as & forest

LAND SURFACE PHENOLOGY (LSP)

Chsfelpes i SEas0mal patlenmd of Aalural piraning
peewrring on terrestnal naturally wegetsted eoovbems
are infigeroed by Nuctustions: of biotic and ablotic
fackors bafing place on & scasonal &5 well a5 annisyl
basis.

= Ll durface phersciogy (LSP) may be uted a4 b well
pligred proxy be the obierved phenology on Ehe ground,

Detection of forist gain and losd i ot aread lcaed in
Armaenia and Georgls in order ba support Ehe
assezsment of forest cover changes within the
‘Copernicus assisted ervdrenmental monitoning across
1P Blnck Sea Buciin' PORTOS praject whder Grant
Agreement B58-BED

IHPUT DATA METHXDEFLOGY
m = PhenalegyMetnica and PhenobagyChanges modules, which wire deveiogsd withia
= ithee H20210 EOOFOTENTIAL project, ane harnessed for ihe estimabion of LSP mebrics and
MAI0LS HCHA Toet - Bam changes. LSP estimation i reslized through tire series of Barth Observation satelkte
“lesghar A CLITIRE  I00d- 100D Mm IMiBgE products (€., Vegetalion Indies = 1)
*gavitinel 2 WS- M0 b = PhenologyMetnics module: Facilnabes the eatimatss of LSP Covening a vegetation
Lryury s

Comtnibuting knowiledge and factors:
= In-titw conditigns soquisition vis existing or
PONTOS updabid protoools.

greswih period, LSP mekncs are estimaied per pivel with the eaplotabion of R pheres
packbge ahd thiy ancsnpass (8] thi diy of the grewth period at which the gresmag
takes place, {b) the day of the growih perod with the hikghest VT value and {c) the day
of the growth period ot which senescence baies place [Figures | & X}

ik i

=P yCha
- Spatisl disiribution of the data takes, Eemporasd hanalag Mgl

risialution
INDICATIVE RESULTS

E e ing of abrupt changed along the

wegpetation phenology ovoles of seguential years via numerous annisal W senes baged
on the B BFAST [Breaks For Additive Seasonal and Trend] package [Figures 3 & 4),

+ Figuae § Figarn 2 &
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COMCLUDING REMARKS

= Thee acouracy of detectabilty of LPS prony dates depends on the frequency of the image sopection and its spatisl resolution. Mone than one
dominant vegelation species may b Setected per piiel) thus, providing for an indscation of local biodiversity.
= PhenolegyMetrics and PrenclogyChanges sutputs will &ssist in the detection of the possible Tactors 1Rad led 0o Foresl oover chamges in the

Handy Wles lewprds an avidenced Baded fongdl mpnpgoment

- Commipanson of the resadts with in sty dats sead rowdedige of looad experts keaads 1o enfanosment of crecbility and impact of fhe products.
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