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AD4GD context \ |

* Aims to deliver the building blocks
enabling semantic interoperabillity in the
GDDS

- Addressing the growing set of heterogenous

data and services available in the areas ———p—— Moc
addressed by the GD -

- enabling an unambiguous exchange data t]
betwgen Fhfferent systems, A

- enabling integrated data access for
advanced data analytics AN o

. and in alignment with existing T
recommendations and ongoing initiatives w
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ADA4GD approach

- Follows an incremental model towards a full
semantic integration based on the pay-as-you-
go (PAYG) data management approach

* Inspired by the 5-star rating scheme defined for

Linked Data by Tim Berners-Lee
- Involves:

« Common information models (ontologies,

taxonomies, or CVSs)
* Green Deal Information Model (GDIM)

* Interoperability mechanisms to produce/consume

the exchanged data
* Data harmonization pipelines

» And the provision of integrated data access

Interfaces
* via standardized APIs
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High level view

E ’ Data Harmonization Tools

Pilot dataset User Interfaces
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Pilot dataset

Green Deal Information
Model
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External dataset Vocabularies Rainbow server
S —

Citizen Science data,
statistical data, sensor
measurements data, etc.

Al Processing
Framework
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GDIM — Green Deal information model

Building on previous experiences....

GDIM aims to establish the basis of a common green deal data space, enable the interoperability

of different systems, and the analysis of data produced by those systems in an integrated manner

« The information model is being:

 designed following a modular approach in a
layered architecture, taking into account data
requirements in AD4GD

 realized as a suite of ontologies and
corresponding JSON-LD contexts, published
and accessible via PIDs (e.g., w3id.org)

« implemented in line with best practices, reusing
existing standards and well-scoped models

« establishing alignments with other relevant
models to enable their interoperability and the
integration of existing data

ADA4GD Information Model
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Alignment with vocabularies

Agricultural Land Includes | GEOGLAM Agriculture Frequency of
Definition or is Indicated by Indicator Category Application or Policy Supported Update Spatial Unit EAV Stewards

Seasonal Dynamics  Areas covered by inland water providinga Al land (product is available  Productivity Livestock, flood detection, SDG 6, Daily (ideal); 10 days  30m Sven Gilliams.

of Surface Water maximum and minimum extent of water over all land) The area of water badies is identified  (feasible)

Availability surface as well as the seasonal dynamics as an Essential Climate Variable (ECV)

Binary map / wa by the Global Climate Observing

[ ] ]
. Frequency F ll E ﬂ V T b l System (GCOS)
(See CGLS water u a e
. Reference ETo from the reference surface. The Agriculture Mask Land Use, Productivity SDG 6.4, drought, climate adaptation,  Daily - monthly, Field - Watershed Benjamin
y y y R Evapotranspiration reference surface is a hypothetical grass water & irrigation management within each season Koetz, Bimal

reference crop with an assumed crop height Bhattacharya,
- of 0.12 m, a fixed surface resistance of 70 s Jippe
* ObservableProperty axioms
Reference Crop Identification of the typical or usual planting ~ For Global Analyses, the Land Use, Productivity Production Outlacks; Crop status Every 5 years unless  As stand-alone  Alyssa
Calendars and harvesting dates or windows per crop target is the same crops anamaly detection, both spatial and maior events have output, Whitcraft,

» Climate & Forecast (variables) EBV classes and names

. . . There are 6 EBV classes and 21 EBV names. By clicking on the icon you will get more detailed information.
* ontology representing the climatic data

: | . SHOW ALL EBVs
variables for use with climate and forecast . . . . . .

data, in the atmosphere, surface and ocean
domains. Essential Climate Variables

For graphical version click here

Y O bS e rvab I e P ro pe rty aXi O m S What are Essential Climate Variables (ECVs)?
Atmosphere Land Ocean

 Agrovoc

« Precipitation « Groundwater » Ocean surface heat flux
« Pressure « Lakes « Seaice
[ ) II d b I f f d 11 « Radiation budget « River discharge « Sealevel
C O n tr O e VOC a u ary O r OO ) n Utrltl 0 n ] + Temperature « Terrestrial water storage « Sea state
= - . « Water vapour « Sea surface currents
angCUIture’ fIShe rles’ fo restry and env_ « Wind speed and direction « Sea surface salinity
—— 7 . :ea sur:ace :tress .
13 1] < + leeshests andice shet » Sea surface temperature
* SmartDataModels property “agroVocConcept T D . Subsurface currents
. Lightning « Snow » Subsurface salinity
. Temperature + Subsurface temperature
« Water vapor x -
« Wind s;eed and direction «  Above-ground biomass Biogeochemical
« Clouds . Albedo » Inorganic carbon
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Essential Variables in OGC Rainbow Server

Vocabulary Example codelist ebv Example variable
http://w3id.org/ad4gd/ev/ebv http://w3id.org/ad4gd/ev/ebv/Spp SP abn bird FW Count

Preferred Label

Essential Biodiversity Variables - codelist scheme

URI
http://w3id.org/ad4gd/ev/ebv /

Essential Biodiversity Variab...

8

T
78 resources

seeA Iso

pUosu!

7 resources

pe
Essential Biodiversity Variables - codelist scheme L

Concepts in Essential Biodive...

Semantic Interope

Collection Class
Definition
: Essential Biodiversity Variables (EBVs) are defined as a minimum set of measurements, Search
complementary to one another, that can capture major dimensions of biodiversity change.
EBVs are organized in six classes (Genetic composition, Species populations, Species i IYOU"
traits, Community composition, Ecosystem functioning, Ecosystem structure) and cover the ~ Search term
three realms (Marine/coastal, Terrestrial and Freshwater)
Concept expand all, click '+' to expand individually
Hierarchy

— Community composition
Aerial biomass of migrating birds, bats and insects
Community abundance and taxonomic diversity of pollinator insects
Community biomass of selected functional groups of terrestrial arthropods
(e.g. predator, decomposer)
Community biomass of soil microbes
Ecological Quality Ratio (EQR) of benthic freshwater invertebrates
Ecological Quality Ratio (EQR) of freshwater fish
Ecological Quality Ratio (EQR) of freshwater macrophytes
Ecological Quality Ratio (EQR) of freshwater phytobenthos
Ecological Quality Ratio (EQR) of freshwater zooplankton
Ecological Quality Ratio (EQR) of phytoplankton in lakes
Functional composition of marine phyto/zooplankton (based on traits)
Functional composition of soil biota
+ Ecosystem function
+ Ecosystem structure . .
+ Genetic composition Al|gned W|th I-ADO PT
+ Species populations
+ Species traits

Description Essential Biodiversity Variables (EBVs) are defined as a minimum set of measurements,

' complementary to one another, that can capture major dimensions of biodiversity change.
EBVs are organized in six classes (Genetic composition, Species populations, Species
traits, Community composition, Ecosystem functioning, Ecosystem structure) and cover the
three realms (Marine/coastal, Terrestrial and Freshwater)


http://w3id.org/ad4gd/ev/ebv
http://w3id.org/ad4gd/ev/ebv/Spp_SP_abn_bird_FW_Count

Data harmonization approach

4 Data /" Data Preparation &
Acquisition/Collection Integration

(including Data Protection ,
Fusion, Integration, Linking,

Data Analytics /" Data Visualisation & )
(including Data User Interaction

Processing for Analysis, (including data

(IncludingData Ingestion, ! > .
Al and Machine Learning) presentation and user

IProcessing, Internal Storage and : - . :
Retrieval/Access/Queryies, Pﬁ:;gﬁ;ﬁ?ﬁg;::;:gn interaction)
* Methods and tools for \_Cifferent data types . X . )

preparing, —
proce ssin g, and 4 g‘aetemgenous data SOW
integrating incoming

datasets h

N

Visualization & exploitation

Semantic querying &
knowledge discovery

<
SP'ARL )
Data

Farm Mgmt. System, Sensor Mgmt. System,
Fishery Mgmt. System, EO registries, Data

* Reuse, adapt and
extend Data
Preparation and
Integration pipelines

;- Data pre ta Mapping
iprocessing| gnrichment | specificatio
(DPI) tools based on JE@J

{REST API} _E
Linking
linked data "

RDF ata post RDF Dat
eneratlo rocessnn stora e
I _ H=
Query translation

Multiple data access methods

Decision Support

N2

Model Ontology

.:m § : . ' definition
3 dﬂ"""_ dca.j.'!j' Reuse ?%3 G DI M
7 e 2c & extend
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DPI In practice

* The DPI is an ETL software toolkit

Data preparation and Integration
Pipelines

* Executes pipelines including, data collection, preprocessing,

transformation, post-processing, linking and loading of the
generated linked data into a triple store.

@® cChoose pipeline

LPIS

* Re-uses several existing tools, for particular tasks, providing @ e create new or select existing

unified interface over them and connecting them in sequences

to implement full pipelines
* The DPIis implemented in Python, and available via

* CLI tool distributed under MIT license with a docker file and a
singularity file to simplify deployment in different environment,

including HPC.
* https://qitlab.pcss.pl/daisd-public/dpi-pipelines/pipelines

* Docker image available in DockerHub: o
https://hub.docker.com/r/montanaz0r/demeter-pipelines

e RESTful Web service available via:
* https://dpi-enabler-dpi-enabler.apps.dcwl.paas.psnc.pl/api/

* https://dpi-enabler-dpi- _
enabler.apps.dcwl.paas.psnc.pl/api/swaqgqger

* Web client application
* https://dpi-enabler-ui-test.apps.paas-dev.psnc.pl/

Semantic Interoperability in Data Spaces — IDSA Workshop (

Create new pipeline v Select e

@ Settings

| B @ User defined pipeline naijii s

ssssss

Pipeline descritpion and some informat ion/details, , maybe opti

Moo YARRRML

s: http://example.org/$(id)

po:
- [ex:name, John]

- [ex:firstName, John]
- [ex:city, Ghent]

SPARQL



https://gitlab.pcss.pl/daisd-public/dpi-pipelines/pipelines
https://hub.docker.com/r/montanaz0r/demeter-pipelines
https://dpi-enabler-dpi-enabler.apps.dcw1.paas.psnc.pl/api/
https://dpi-enabler-dpi-enabler.apps.dcw1.paas.psnc.pl/api/swagger
https://dpi-enabler-dpi-enabler.apps.dcw1.paas.psnc.pl/api/swagger
https://dpi-enabler-ui-test.apps.paas-dev.psnc.pl/

GDDS open APIs

* GDIM provides the common language (lingua
franca) to represent data, with explicit
semantics, so that different components can
understand and validate it

* The DPI allows the harmonization of data
according to those models in order to enable
an integrated view over different data source

* However, different components normally
Implement different APIs that expose or
consume the data

e Specify the APIs needed to provide the core
services of the AD4GD ecosystem
* Enabling to build FAIR science services
* Based on GDIM and aligned with identified requirements
* aligned with international standardization efforts
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APIs for the Web

Features Common EDR
Approved Standard @ OGC API - Common provides those Approved Standard @
OGC API - Features - Part 1: Core and - Environmental Data Retrieval (EDR)

: inate Reference < . API provides a family of lightweight
consistency acr

Systems by Reference are both . : interfaces to access Environmental

candidate standa ill soon be

publicly available.

addressed by an EDR APl maps to a
defined query pattern.




STA generation service

Enables access to Linked Data about observations
that is stored in a triplestore, e.g., generated by
pipelines, via an STA.

The endpoint is created automatically from the
specified dataset(s), identified as graph(s) in the
triplestore.

The dataset(s) should represent observations
represented following the OGC SOSA/SSN standard

model (base of GDIM).

the service returns URL of STA and its corresponding
Swagger interface

The generated STA endpoint can be public or private
and supports content negotiation for JSON or JSON-
LD

Deployment

Procedure

i1 Observatior/Actuation/Sampling
i ~. hosts

i
i isObservedBy o
I
- usedProcedure H madeBySensor?
o i /
S i /

P
’

. + madeObservation
N
%

Result e
xsd:dateTime ———--------—z==-# Observation [=====s--2 o _______
resuliTime .-~ isFeatureOfinterestOf hasFeatureOfinterest
I

7 ’observedF‘ropen

FeatureOfInterest

- - =7 T\ isResultof
time:TemporalEntity [«---~ 1
phenomenonTime [N

'
hasSimpIeResulti

rdfs:Literal

‘‘‘‘‘‘‘‘‘‘‘‘‘

Pilots

GET Jusers Read Users

r /users/whoami Read Current User

3 /users/{username} Read User

GET /pilots Read Pilots

| PosT

| /pilots Create Pilot

[ /pilots/{name} Read Pilot
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Other interfaces to access the harmonized data

SPARQL | HTMLG table

SPARQL endpoint

https://www.foodie-cloud.org/sparql
Query and/or download data

Also possible to generate on the fly (virtual
spargl endpoint) directly over a database or
existing REST API

Faceted browser

https://www.foodie-cloud.org/fct/

Custom REST API

https://qgrlc-dpi-enabler-demeter.apps.paas-
dev.psnc.pl/

Generated on-the-fly from SPARQL query

Queries can be provided via GitHub repository
or an specification file

Web client apps, e.g.,

Metaphactory

p o
http://www.w3.0rg[1999/02/22-rdf-syntax- http://www.w3.org/ns/sosa/ObservationCollection

ns#type

http://www.w3.0rg/2000/01/rdf-schema#label "Water level observation collection for lake Britzer Kirchteich generated at 2023-03-03T06:10:00"

http://purl.org/dc/termsfidentifier About: Water level above sea level observation for lake Britzer Kirchteich

o 3 c— NotDistinct  Permalink
http:/fwww.w3.org/ns/sosahasFeature An Entity of Type : http://www.w3.org/ns/sosa/Observation, within Data Space : www.foodie-cloud.org, www.foodie-cloud

httpwwww3.orginelproviigenerated o . Command: [ Start New Facet || Go |
http://wwww3.org/ns/sosa/hasMembe
http:/lwww.w3.org/ns/sosa/hasMembe
http://wwww3.org/ns/sosa/hasMembe

Attributes Values

http://wwww3.org/ns/sosa/hasMembe type Observation
http://www.w3.org/ns/sosa/hasMembe
label Water level above sea level observation for lake Britzer Kirchteich at 2023-01-30T04:04:00
Identifier sealevel-5832331.0-2023-01-30T04:04:00
has result 38668.0 meters
observed property Water level above sea level

Jellyfish Distribution Study

2011-2023
The following page displays the distribution study of Jellyfish from the year 2011-2023.
2023 : Britzer Kirchteich generated at 2023-03-03T06:10:00
: Britzer Kirchteich generated at 2023-07-31T714:58:00
I L . /

20m 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

observation made by: 729 on: 2011- The followi gpe che t dit spleyswwal counts of Jellyfish by species
08-30T12:00:00 location: 3 species:
Phyllorhiza punctata

£ “R
/ JF Observation: Jelly fish

Count: 2
/ ‘ \ e <5
\/ 5p0s ol 00
v LS s v
s Fa

[ > g

- b Rirostomapuime —

The following line chart displays total number of Jellyfish count:

& tid

o
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@ Jellytish count per time interval in 2012


https://www.foodie-cloud.org/sparql
https://www.foodie-cloud.org/fct/
https://grlc-dpi-enabler-demeter.apps.paas-dev.psnc.pl/
https://grlc-dpi-enabler-demeter.apps.paas-dev.psnc.pl/

Discussion
and questions

.

ADAGD

Raul Palma (PSNC)

rpalma@man.poznan.pl

FOLLOW OUR PROGRESS

eepurl.com/izémDY

Visit our website on www.ad4gd.eu

X in O

Always as @ad4gd_project
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