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A Introduction

- 9hngAf REATS LINR2S0OGaQ 202S00A@Sa
A EO4wildlife Architecture

- Data Connectors and processing

- Knowledge Based services
A Use cases

- Pelagic fish (Atlantic Bluefin Tuna) scenario

- Marine (LeatherbacKjurtles

A Future work

EO4wildlife.eu 2
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A EO4wildlifefocusses on the development of services that specialise in
Intelligent big datananagement, processingdvanced analytider
studying wildlifemigratory behaviour and trends forecast.

A The servicelatforminclude access to Europe&entinel Copernicus Earth
Observatiordata, Argos Observation data, as well as user provided data

A To validate the service platform a set of use cases has been developed in
support ofbiologists, ecologists, scientists and ornithologists

A The services areb-enabledOGGcompliantstandards for data
processing and geospatial sensor observation@medsurements:

BigData connectors and Catalogue for data access

BigEQ, in situ and model data sources management angpreessing
service layer

Knowledgeextraction on species habitats using advanced data mining
Contextreasoning and wildlife species behaviour detection and tracking

Machinelearning and high level fusion for species geospatial migratory trends
forecast

Thematicanalytics using theme specific (scenario) process workflows

EOA4vildlife.eu 3



13
A
W

EQ4wildlife

Platform Architecture

EO4ildlife.eu 4




EO Platform Architecture 9\2”

A The overall architecture of the service platform is depicted
below

- Cloud infrastructure (Docker, Kubernetes)

- OGC compliant services (WPS/WCS/WFES)
- Semantic enablement

8 Ca of ew dat
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workflow:
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nagement + [ + S servi pipeline service |
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EO Platform Architecture (detail) 9\1’1”

EQ4wildlife

£ GeoNetwork

] OPENLINK
/_VIRTUOSO

Triple store

————t — — — — — — — — — — —|— -

Semantic web

|
atewa’ I
S ———— S — -—"-" — toolkit |
Data Watching service | Ingestion service (Market Place | Application Processing I
management service pipeline service |
service I __________ ok . |- Info AAS Jl ' | _ —
i PEPS |CMEM5§ | PEPS ECMEMS! e Linked Open
|

o, I’ R | ' | Data API
e . ¥ T iy T | EO4wildlife ]
1
|
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= | | I
metadata("] Orchestration ( Kubernetes)

Infrastructure ( Helix Nebula, Slipstream) i i i :

A Accesdo the Sentinel data via the PEPS connector

A Access to the Copernicus Marine Service data via the CMEM
connector

|
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=
=
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;
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EO4wildlife services deployment 9;51”
EQ4wildlife

A R scripts implement single services that are deployed as WP
services

A Workflows are then constructed by composing services in a
thematic analytic

~

Process execution Published files=
workspace layers
——® inputl

~ | | o input2

Mount pointsto Fle
system locations

e ————,—— - - INGESTION_FOLDER
B — =~~~ T® WORKSPACES L~
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Demo
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Knowledge Based Services
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Semantic CatalogueCMEMS 9;::”
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A CMEMS ontologies describe data products and annotate then
with concepts from a controlled vocabulary

- NASA's Global Change Master Directory (GCMD

atoll-individual

atol-individualEnvironmentalResource

atoll-individualDatas et

( atoll-individualdatas etpsy2v3-hr-ibi- \

atoll-individualSalinityDensity

atoll-individualsalinity
atoll-individualOceanCurrents

atollindividualu

—( )
— )
4( atol-individualv >
—( )

atoll-individuallce DepthThickness

atoll-individualseaice-thickness

atoll-individualProduct providesinformationAbout

mercator-lweekforecast j

EO4vildlife.eu

belongsToProduet =K atoll-individualproductpsy2v3 >
hasScientificApplicati on:—b( atoll-individualoceancirculation }
processedFromMonitoringSystetr #C atoll-individualoceandynam ieforecast>

InspireDataTheme

,./ atoll-individualoceanographigeographical
. features
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Semantic Catalogue functional dependencies Qﬁ”

EQ4wildlife

A Objectives
- Support users when composing services into analytical workflows
- ¢CRBLISK{SYIYUIAO OKSOlAYy3a 2F aSNWAOSAQ Ay@d2Ol
- Semiautomatic instantiation of workflows
A Ontology designed to describe functional dependencies in raster data, tracking data,
WPS services.
- To extend existing datasets metadata
- Homogeneously represent dependencies when executing workflows
- A Dataset is a type of function
A Has domaiy, has dimension
A Has codomairy hasvariable
- Raster time series
A Position X Tim@& Observed value
- Raster
A Position XTimelnstant4 Observed value
- Tracking data
A TimeAt 2aA0A2Yy X FdzZNOIKSNI YSGIFREF GO
- Specific Sets
A Time and Time Instant (singleton)
At2ailidrzy [ FGAGdzZRS - [ 2y 3IAddzRS
A Domain specific (SKOS concepts)

EOA4vildlife.eu 11
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Analytics for Understanding the Effects of Climate
Change on Migratory Trends of Marine Wildlife

Thematic Analytics

Each scenario describes a thematic relevant study of animal tracks (seabirds,
marine turtles and pelagic fishes) which employs the description of the most
relevant methodologies used by the scientific community regarding the use of
tracking analysis in conjunction with environmendaka

EOA4vildlife.eu 12
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Advanced data mining services and high level data
fusion services

Pelagic fistscenario

EO4vildlife.eu 13



Pelagic Fish Scenario aims and workflow Q\T
EQ4wildlife

A Aimsin thisuse case scenar@re

- ldentifying different patterns of behavior for Atlantic Bluefin tuna fish (ABTF)
based on tracks and correlating these tracks with environmental variables

- Ecological Niche Modelling to identify habitat preferences of ABTF during

different behaviors .
Tracking data EO data
A Pelagic Fish Scenario workflow is T T
Animal tracks EO data pre
reconstruction processing
and pre
processing
:
Specifying habitat
¥
Environmental
analysis
¥
Habitat modelling
]
Performance
evaluation
14

EO4vildlife.eu



Atlantic Bluefin tuna fish data overview Q\Y
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A Five tracks of ABFT fish were .
provided initially
- Spawning tracks 0

A 1D 130543dreen) from 20 May 20.
to 18 July 2013, Medbea

A ID 130550Hglack) from 21 May 20
to 19 July 2013, Medbea

- Feeding track

A ID 130558red) from 11 July 2013 ;
14 September 2013, Adriat®ea

&

L atit

Qr

- Migrating track ;

A ID 130547H§lue) from 20 May 2013t 4
24 July 2013, North Atlantic

A Tracks cover different areas and/or
different time periods

EO4vildlife.eu

Longitude
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Specific environmental conditions 9\3"
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A Relevant ecological traits of ABFT thiak itsbehaviour tothe
environment are identified as
- Spawning habitat
A Specific ranges of SST (520 most of in the range 22.5 to 253A warming
water of Med Sea from miYlay to earlier June

A A high increase of SST over several weeks (ab¥@)e &n increase of SST over the
previous 5 days, a minimum SST value (3 day composite)

A Potentially preferred rangef Seasurface height anomalySSHx

A Significant abundance of Zooplanktén CQ net primary production
A Specific ranges of CHL@50.15 mg/n®) A relative low

A Intermediate levels of Eddy Kinetic Energy

- Feeding habitat

A Distributed in vicinity of thermal (SST) and CHL fronts and specific range of CHL
concentrationA CHL in the range of 0.d¥34 mg/n?, horizontal gradients of SST
and CHL are 0.2C/km and 0.0053 mg/(#m)

A Stable primary productios, intermediate level of productivity
A Rather large tolerance for temperatufg from 10 to 2P C
A SSHavas identified as a variable impacting the distribution of feeding habitat.

EO4vildlife.eu 16
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Environmental data (spawning tracks only)
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Further work 9\4
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Further ABFT tracksave beemrovided by Great TunB@ace which

enabled us to provide a better workflow fpredicting potential ABFT fish
locations for a given month and year based on the models for the same
month and previouyears.

Cluster analysis or histogram approach can be used to identify ranges for
each environmental variable for different patterns of ABFT

Then Ecological Niche modelling can be used for identifying ABFT
preferable habitat for spawning and feeding

Challenge: few tracks are available covering the same area/the same
season period to be able to train and validate ENM models

Some tracks can be generated using Null model movement paths for training
purpose (virtual presence/absences)

EO4vildlife.eu 18
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Advanced data mining services and high level data
fusion services

Marine turtle scenario

EO4vildlife.eu 19



PostnestingHabitat Mapping Q\Zz”
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Pre-processing : via anensemble ecological
1 niche modelling(ENM)
| approach using:
| A generalizedadditive
Smooth tag : mod_e ! (C.;AM)’ .
position I A multivariate adaptive
1 regression spline$MARS$
1 A MaxEntmodelling
: algorithms
. l .
Erzlslﬁglrg I Data ' Habitat Performance
speeds : selection correlation Modeling evaluation
|
via removalof A polygon This test isa
] : interesting sampling grid of nonparametric Usingfive metrics:
Discard I location data 75x75 km grid measure ofank 1. Areaunder ROC curve
lthrI:?ﬁly 1 squares to sum correlation. It 2./ 2KSyQa {1 L
L | all spatially assesses how well 3. TrueSkillSatistic (TSS)
1 coincident the relationship 4. Succesgatio (SR)
1 locations between two 5. Accuracy
: variables can be
described using a
monotonic
function

EO4vildlife.eu 20




Cape Verde Loggerheafata Overview \g"
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A 25 tracks of adult loggerhead s
sea turtles A AT
A Postnesting movements in T
2004-20009.

A Includes:
- oceanicforagers
- neritic foragers

Cape Verde Loggerhead

Number of Samples

o
Aug 2004 Jul 2005 Dec 2006 Apr 2008 Oct 2009

EO4ildlife.eu 1



Environmental data

Sea Surface
Temperature

Bathymetry

Sea surface
Height(Absolute
Dynamic Topography

CQ Net
Primary
Production
CurrentVelocity

Eddies
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Sea Surface Temperature

Sea surface Height
(Absolute Dynamic
Topography)




