y=1.08 (x)-0.973

~-0-084
—0:984

n=120

Funded by
the European Union

Harmonising public and private
data for monitoring soil carbon

dynamics.

Maria Fantappié
Council for Agricultural Research and Economics of Italy

With the collaboration for several of these slides of the colleagues of EJPSOIL
programme

Fenny van Egmond, Antonio Bispo, Claire Chenu, Bozena Smreczak,, Zsofi Bakacsi,
Rudi Hessel, Johanna Wetterlind, Paul van Genuchten, Giovanni LAbate, Andrea

Lachi, Stefania Morrone

“y'?:s EUROPEAN X
CREDIBLE .® _+ CARBON FARMING Zere
EU carbon farming CAN sumMmIT Q T e



THE CARBON FARMING QUALITY CRITERIA
i — o

QUANTIFICATION ADDITIONALITY LONG-TERM SUSTAINABILITY
STORAGE

Carbon Removal Certification - European Commission (europa.eu)

To secure a liveable future, the EU has committed to achieving climate neutrality by 2050. This means we need
to drastically reduce our greenhouse gas emissions and compensate for residual emissions (e.g. from industry
or agriculture) through carbon removals, which means removing carbon dioxide (CO2) from the Earth’s
atmosphere via natural and technological solutions.

This proposal sets out a voluntary EU-wide framework to certify carbon removals generated in Europe. It
sets out criteriato define high-quality carbon removals and the process to monitor, report and verify the
authenticity of these removals. With this certification framework, our aim is to boost innovative carbon removal
technologies and sustainable carbon farming solutions, while fighting greenwashing.

There are several ways to remove and store carbon. All can be certified under the EU’s framework:
*Nature-based solutions, such as restoring forests, soils, and innovative farming practices

“<$-w EUROPEAN
Funded by CREDIBLE % CARBON FARMING

the European Union EU carbon farming SUMMIT



https://climate.ec.europa.eu/eu-action/sustainable-carbon-cycles/carbon-removal-certification_en
https://climate.ec.europa.eu/document/fad4a049-ff98-476f-b626-b46c6afdded3_en

ON FAIR PRINCIPLES

Findable Interoperable

Metadata and data should Data needs to work with

be findable for both humans applications or workflows for
and computers analysis, storage and processing

Accessible Reusable

Once found, users need to know The goal of FAIR is to optimise

how the data can be accessed data reuse via comprehensive
well-described metadata

the technical contribution of EJPSOIL programme towards the implementation of these principles
https://ejpsoil.eu/soil-research/soil-data-monitoring-mapping-and-modelling

(@ ep ol

5crea

siglio per la ricerca in agricoltura
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https://ejpsoil.eu/soil-research/soil-data-monitoring-mapping-and-modelling

DATA STANDARDISATION AND HARMONISATION

STANDARDISED DATA HARMONISED DATA
explicit data = FAIR transformed data to a common standard

D0 )@ N

A B C D E 3‘% ‘9"3 "

| v |
BRI el s

0 = = O " © EUROPE AUS/NZ

F G H | ) ag /N -\
S W

K L M N 0 .l

Standardisation is describing data in the same way (agreed definitions, structure, format)
Harmonisation is translating data to the same units, lab methods, definitions, etc.

[ : ﬂ'
L’ FJ P S O I L EUSO Stakeholders Forum, Data integration, 20-10-2021 g Cre a
urcpean Joint Programme




HARMONIZATION IN SCALE AND IN TIME

\ SSM practices

A SSM practices y i
AsSOC ASOCduetuSSMI ASOC
= o \ dﬂSOC compared . 0 \ compared
P ue to to base o to base
= period = period
o g |
3| T \ 3|
2 2
2| stockatBase period (to) Business as Usual 0| stockatBase period (to) Business as Usual
2 2
1 1 . 1 [ »
2020 2040 2020 2040
Year o Year 20 Yearo Year 20
A A SSM practices
c) e
— . . — compared
= SSM practices Business as Usual o tobase
6 ASOC 6 period
t=A compared =)
X to base =
: : 8 7/ } period 3 / i
Different samplin i i | o ocae | gou el
Ifrerent analytiCa G| Base period asocdue G| Base period
@ o tossM A (o)
1 1 » 1 1 »
L >

protocols in field standards and procedures = = = )

3 Figure 2 | Soil organic carbon theoretical evolutions under a business-as-usual (BAU) scenario and after the adoption of

C INPUTS Sustainable Soil Management (SSM) practices. This depicts a) lands where SOC levels have reached equilibriumand it is
possible to increase levels through SSM; b) lands where SOC is increasing but can be further increased through SSM; and
lands where SOC is decreasing and it is possible to stop or mitigate losses in SOC levels (), or even reverse this fall through

RPM DPM
Resistant Decomposable SSM (d).
plant material C plant material C
<«

Possible different scenarios of the Business-As-Usual
(BAU) due to climate change

FROM THE FIELD TO THE REPORTING AT

- SCALE EEEE) NATIONAL AND
MONITORING CONTINENTA SCALE

iferent pedocimatic condtions_ Diferet modeling SOIL IS DIFFERENT IN SPACE AND IN TIME

DPM/RPM ratio

Claya,b,c factor Claya,b,c factor »f




HARMONIZATION IN SCALE AND IN TIME

towards an integrated system

7) Spatial soil re-sampling survey grid (M/V) 6) Remote sensing (M/R/V)

Same sites — resampled each decade | t 0 year * Verify activity data
Used for ground-truthing SOC change [~t+10 years * Inputs to run models
Used for ground-truthing activity data] t+20years, etc. e * Soils and vegetation
5) Activity data (M/R) o ]
* Management data | "° 2) Shorter-term experiments (M)
* Field / farm level : Je At long-term sites
* Self-reporting —— o Measure fluxes t 0 (days)
4) Spatial data to drive models (M/R), a « Investigate processesi— t*X (days)
@, ° Climate « Develop novel tools | t+Y (days), etc.
g@' * Soils ’» ﬂ * Calibrate models
 Land cover, etc.| £ =
3)soc/ GHq models (M/R) .’" La n dsca pe 1) Long-term experiments at
e t benchmark sites (M) .
N R

* Developed using short- and long-term data

* Calibrated using short- and long-term data

* Evaluated against long-term data

* Applied to derive tier 2 EF

* Applied using spatial data as tier 3 methodology
» Verified using survey data and remote sensing

Smith et al.
2019

SOC change
over time

On different land uses
Different treatments
Long term SOC measurement
(decades) or chronosequence

t 0 year
t+10 years
t+20years, etc.

Key: B = |ong-term experiment O =farm

https://onlinelibrary.wiley.com/doi/full/10.1111/gcb.14815



nowledge
harmonization,
organization &

storage

EU Soil

Policies for

soil
protection

&

EJP SOIL

European loint Programme

Request for
soil indicators

Maps and monitoring

CURRENT SITUATION

ESDAC EU-
WIDE SOIL

MAPS & May not be

representative

LUCAS SOIL

MONITORING

NATIONAL
SOIL MAPS &
SOIL
MONITORING

Not
EU-harmonised

Transboundary
issues

EJP SOIL
WP6

EJPSOIL WP6 - Supporting harmonised soil information and reporting

EJP SOIL TECHNICAL
SOLUTION

EU-WIDE
HARMONISED
NATIONAL SOIL MAPS &
SOIL MONITORING
WITH LUCAS AS DE FACTO
STANDARD

MEMBER STATES

DECISION

Consiglio per la ricerca in agricoltura
¢ Tanalisi dell'economia agraria

crea



EU LEGAL FRAMEWORK - THE CHALLENGE OF SOIL DATA SHARING

2016/679/EC
Regulation on

General Data Aim : analyse the state of implementation of
_ Protection the EU-Directives and the implications linked
) acces to their transposition in relation to soil

information.

Transposition to
SOIL Agricultural soils usually under private

inside national property in Europe, => the public right to

legislation have access to environmental information,
must be balanced with the right of
landowners in relation to their properties.

IPR

Intellectual Member States are allowed a certain
e i flexibility in the transposition of EU-
Observation Property Rights Yy D
Programs Directives, given their national legislations,
Copernicus/Ga ) 9 /EC : =2
i | therefore the national transposition may be

changed substantially.

)
¢’ EJ P S O I L Fantappié et al. (2021). Report on the national and EU regulations on agricultural soil data (/ Cre a
lid sharing and national monitoring activities. Zenodo. https://doi.org/10.5281/zen0do0.10014912 6
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https://doi.org/10.5281/zenodo.10014912

CONDITIONS/LIMITATIONS FOR SOIL DATA SHARING

POINT DATA VECTOR RASTER

I You contons ont ltaicnn & accwmn 304 poygen reece i drce B - 1 vs o comccrs s ewios v sciem 0 vt 7

¥ cuperca on e sl Saka e
[ = s o comitors e estion 5 acsems % 834 podygen mage

# depancs on the x0d Sets e

I voe conctons and hevtmsone = acoess e 801 375 we 1 torce.

B 1en e ro w2 g

B O rot srwwerod 1 e quesicrnare
No-£.9 50N, countrms

I o ot an msaices b 3z K 804 o Shservalons are m kecm
T . v i v comies e et e acioans P 504 S obuirtions

i

I < rot erweersd © e questcoans

--4
‘ No-£.9 SO0, counkms
7]

- I Yes. conditions and limitations to access to soil polygon maps are in force I No. there are no conditions and limitations to access to soil grids
Il Yes. conditions and limitations to access to soil point observations are in force U u——— It depends on the soil data owner
w
No, there are no conditions and limitations to access the soil point observations ) ) i
- po - No, there are no conditions and limitations to access to soil polygon maps - Yes, conditions and limitations to access to soil grids are in force
It depends on the soil data owner
pe ; There are no soil polygon maps There are no soil grids
- Did not answered to the questionnaire
4 [ Did not answered to the questionnaire I Did not answered to the questionnaire .
No-EJP SOIL countries . . o
2 No-EJP SOIL countries g No-EJP SOIL countries 8 _‘

1. SOIL DATA OWNER INTERESTS 1. IPR(5/16) == authorship 1. CONDITIONS TO THE REUSE(4/16)
PROTECTION(8/16) 2. SPECIFIC LICENSES(2/16) 2. SPECIFIC LICENSES(3/16)

2. GDPR(6/16) <4mm = soil property/farmers 3. IPR(2/16) = authorship

3. CONDITIONS TO THE REUSE (5/16)

4. IPR (3/16) local governance

sharing and national monitoring activities. Zenodo. https://doi.org/10.5281/zen0do.10014912 o s

analisi dell'economia .1_"m

’ E J P S O l I_ Fantappie et al. (2021). Report on the national and EU regulations on agricultural soil data K C re a

European Joint Programme



https://doi.org/10.5281/zenodo.10014912

THE CONCEPT OF AUTHORATIVE SOIL DATASETS
SOIL INFORMATION OFFICERS

Soil data holders Soil data users

SOIL Authoritative data
Policy Types for soil data
INFORMATION makers shared

OFFICERS . Reports

(with different
aggregation level)

Public
authorities

Research_ & . DesignatedbyMSand | ~777° " IEsea;chers * Maps
academia effectively holding soil - (at different
data resolutions)
* Points

2. Designated by MS but

|
|

|

|

|

not holding soil data :
. Acting as but not :
|

|

|

|

|

Privates 3 Different kinds of

sharing rules based
on the type of data

Privates

(farmers & designated by MS

companies) 4. Not present

A

Other possible kinds of data sharing

@ EJP SOIL screa

Eurcpean lo int Programme T




D6.1- chapter 2 Diversity of methods - example

SP 1.3 OrganicC databases applied method
(at least a part of it)
Relevant for | data open access or freely | WET_WB | WET_TYURIN [ WET_OTHER | DRY_W_LOSS| DRY_ADC | other
topic policy available for EJP SOIL
Austria 4 FPO eBOD
Belgium Flanders 2 F DOV, SOCMB
Belgium Wallonia 3 P -
Czech Republic 3 PO -
Denmark 5 RP DDSM
Estonia 3 FRO KESE, SMI
Finland 2 P -
France - FP RMQS, BDAT
Germany 1 F BZE_LW
Hungary 1 P -
Ireland 3 PO -
Italy 5 FP SISI, PPD, NS
Latvia 7 RP LLU
Lithuania 1 F DR1OLT
Netherlands 3 (o} -
Norway 3 FP NSS
Poland 4 FRP MChGO,MonFrm
Portugal 4 FP INFSOL, PROSOL
Slovakia 2 P -
Slovenia 1 F SPSLO
Spain 5 P -
Sweden 5 FP SOILCOM
Switzerland 1 F SWISOIL
Turkey 1 P -
NSI_Top, NSISCS88,
United Kingdom 7 FRP NSISCO9,AFBI 5K,
TEL_XRF
%Ql

@

EJP SO

Eurcpean Joint Frogramme

L

= DRY only

®m DRY and
other

= WET and
DRY

#
Q

CIrc

Consigho per b feerain

a

e laeulis deleconomia agrana




SURVEY OF NATIONAL SOIL MONITORING NETWORKS IN EJP SOIL COUNTRIES

« 21 countries answered out of 24 (ending with 28 declared SMS)

Fo !
N - Turkey and Portugal do not have SMS
% » Five countries have 2 or 3 monitoring systems
Nb of SMNs « SMS managed at regional scale
I3 « SMS with different purPoses (e.g. agricultural vs forest, monitoring trace
2 element vs agricultural parameters, monitoring a network of highly

X instrumented sites vs network agricultural soils)

« Caution: Not all countries declared their forest SMS

it — SMS with

4 according to horizons

very diverse
16 MS sample for bulk
l density protocols
— - ; 14 diffe fixed depth and With
SOC monitoring [N _ EN ifferent fixed depths % .
- AP l different soil
pH and nutrients monitoring | : / - o - . pa ra m ete rs
General soil quality monitoring | z .
| - monitored

1 4 o
Compare the effect of agricultural practices [l “f""f i d 60
4 6 8 10 12 14 16 18 tolm

0o 2 /-\'
® EJP SOIL . S gcrea

Consigho per L sicenia in agricalne
Eurcpean Joint Programme e Panalist dell'ccanomia sgrans




| @',mo,,iz;ﬁon, Double sampling exercise - EJPSOIL support for the validation of transfer
organization & functions

storage

e Double samples
obtained from LUCAS
2022 samplers

e Between 100 and 200
sites will be analyzed
depending on the
countries

e 17 countries involved

e Comparison of EU and
national results

(& espsol

e Sampling (on national
SMS and/or on LUCAS
2022 points) according
to national and LUCAS
sampling protocols

* 6 countries involved

e Compare the overall
process

procedures

Analytical procedures |
Sampling and analytical &




“knowledge
harmonization,

To be done: comparison of LUCAS and national soil

Jrzal b8  datsets and development of transfer/intercomparison methods based on

storage

samples collected during LUCAS 2022 campaign

_Clay e s *Double sampling exercise done during LUCAS

g " B sampling in 2022
€ ) . ,..:?" H
/ 5 s B oLUCAS samples collected will be analysed by EU
et S m‘,, é “8“““ 1
o Sa ;| i “f;w and by national labs
8 oy e : ":g» oComparison of results will allow to develop
" o | W b .
S .#' m it I = " | transfer functions
m . median OC (N-SIMS) in gkg ] medla day(Nsmlsn m
s = pH = 'kﬁ::‘:. ?ﬁw 9_0: (1:1) Line
35 g 3 = ® - 1 y=108-0973 /
== 3 | -8 kp A ?"E?ggfnwmw L) 80{—F0084 /.
: o Jiw g b R
A fiae v 70
a8 Land cover v p
e g . o % § 60
2 W 50
National datasets S | /’
4.0 ] ./.

------------------------------

‘ ', EJP SOlmL - Method 2 — Memb. Sta.

13



ON THE STANDARDIZATION ON ANALYTICAL PROCEDURES

AND QUALITY CHECK

There is the need to apply standard In Europe and in the
methods (ISO standards when World
available) and standard operating o ® 0o
procedures. o *

- . * GLOSOLAN s,
Furthermore, certifying organisms for GLOBAL SOIL LABORATORY NETWORK
laboratories and ring testing to

ilinetelitbhe mplesientabion of

Exchange Programme — ISE

SLLPA (Wageningen University)

Societa Italiana

Laboratori

https://www.wepal.nl/en/
wepal/Home/Proficiency-
T tests/Soil/Proficigney-
toctc/ISE htm

Pedologici e
' Agrochimici
Via Alberoni, 17 -



https://www.wepal.nl/en/wepal/Home/Proficiency-tests/Soil/Proficiency-tests/ISE.htm
https://www.wepal.nl/en/wepal/Home/Proficiency-tests/Soil/Proficiency-tests/ISE.htm
https://www.wepal.nl/en/wepal/Home/Proficiency-tests/Soil/Proficiency-tests/ISE.htm
https://www.wepal.nl/en/wepal/Home/Proficiency-tests/Soil/Proficiency-tests/ISE.htm
https://www.fao.org/global-soil-partnership/glosolan/en/
https://www.fao.org/global-soil-partnership/glosolan/en/
http://www.silpalab.it/

Workflow, joint LUCAS and national Soil Information and
Monitoring Systems (SIMS) to achieve the common maps

WP6 WP6
Task 6.3 Task 6.2

,preliminary concept”
Comparison of soil [ Concepts for mapping (15, |

property data, e
available in both LUCAS

and SIMS datasets
based on common R-

scripts (by INRAE):

1) OSM method: Quantile
Regression Forest

1] €ach country sehects the best

| Research opportunities for vol .}—;"f"“'""f’f“,”ff 1

* identification
* data conversion
* explanatory analysis

* spatial analysis,
maps

F

U

T

_ U
EU-wide common

auxiliary variable set R

E

|

and shared platform
and guidance for
mapping

Informal VC of the members of the WPE on 2 February 2024

EJP SOIL

European Joint Programme

114 B



The INSPIRE geoportal, theme: Soil

Theme: Soil Theme:  Soil

[—- 7 INSPIRE Geoportal Data Set i~+ m;.’ == |Ns|.’|R'E Geoportal Data Set
+ HOVEI OVer 8 country Statistics | Statistics

---------
3h o0 v
ot = = ae
S e ”
sl o ;
Wy > Kazh i3 e s )
! T ey . Wk o Spatial scope M National
S S Spatial scope £ ™ Nationa . 0 Guorge P coverage 8 Q Regional
T Georgia coverage Q Regional N, | teeedona A Tl

" Often also technical problem -

awect a COUNTRY

Select a COUNTRY - Qoi&0I@0 i BoiE0Ie - gtk it o Siikiie
- Boike @9 ol Boikoi@o0 {8 Bokoj@ [« [ P58 @2 | B B2k @2 S Boko @ [ [ Qoidko@ e B11ko@
1C Boikoi@s e ke Roikoi@s e CHPRY a0 Gk Wy ke e S P
- aolkoie@ L Breid @ - (CRIF Sl R B &i@3 o croat BoA0|@0  IEowme ROIAI@C " iemboi SRIF I PeE Rol&0|@
o R11&0|@0 =G 20/ &01@0 e 0 Biki@4 oo B1&0@0 -y Roikol@o =y, Ro&0 @ y PRI dol@ B Rolkoi@
- Gy @olkoj@0  oHu Boikil @ [ RS Riikti@r [ seor Pil&oi@s g 2 Pt Bokoj@o [t Rodo @ - etheriand 2040@ - si&oi@
| &0@ i ol Roi&o®0 o Nethertands Ri&0 @0 B Sweos Bidi @1 H- o Bo &o|@: TS RBodo @c HE 1o B k@ [+ 2= TF TS
1= T T Qoki®n g praoer g Boikoi@d - O JT O —— Pidoie
- e HE Bojkoj@o0 - B2 @

Very few soil data uploaded in the INSPIRE geoportal for the theme soil. The majority of EJP SOIL partners have
national/sub-national geoportals, but not all. The information uploaded is not standardised/harmonised.

@ EJP SOIL

Eurepean Joint Programme




JOINT RESEARCH CENTRE
e EUROPEAN SOIL DATA CENTRE (ESDAC)

EUROPEAN COMMISSION > JRC > ESDAC > DATASETS

Home AboutUs Newsietters Atlases Events Vac

Datasets

EU SoiL OBSERVATORY
EUSO The Eurcpean Soil Data Centre (ESDAC) contains curently many soil data and information; most of the offered dats are at Ewopean scale, while, when possible. inss to national or giobal datasets are provided
Datasets are organzed in some broad categaries.
S D * Afirst category contains the Eurcpean Soil Datadase (ES08), datasets that have been derived with the help of the ESDE and general European datasets that contain sod propertes
OIL DATA "
* Asecond category offers data that are related to sol threats (erosion, soil organic carbon, landsides, compacton, salnization, soil biodiversity, contaminated sdes, sol sealing. ete )

* Athird category offers soil point data

S Ay ne dats that =4

B ESDAC:

* One-stop hub for soil data at EU-scale with a long-term commitment by JRC (since 2006)
Providing EU and European-wide datasets, associated documentation
{ * Active helpdesk, wide audience

EUSO:
W« To provide a dynamic and inclusive platform that supports EU soil-related policymaking

7 2

i3 Provide the Commission and broader soil user community with knowledge and data flows on soils
& * Includes Stakeholder Forum and a EUSO data integration working group, chair: JRC, Marc Van Liedekerke

2022
24

2022 N & « &3
R
3 : o

16

Fes
——

24
Jan
2022  agricultural soils in Europe (Deadline 15.3.22)

18 An update of soil erosion dat

fi year 2016
R R el as
i" Euréepean Joint Frogramme

Registration requested: |




1) MAKE DATA FINDABLE =>> upload in online metadata catalogues

@ EJP SOIL .

Eyropean Jo fogromme

About EJPSOIL + Research v Science to policy Knowledge Shanng Platform v GM & Annual Scence Days ~

EIP.SOIL » Beagarsh » Soil dato & Monitoong, moppng ona modelng

Soil data & Monitoring, mapping and modelling

.‘ # ‘-1 ﬂﬁ “k @' ‘d a5 'd % Search the Soil data catalogue system
BN .ﬂ;:‘v L ,*; & #" The 30l gala CALAOGUE 15 3 user endly SEAICh EXpenance

e The catalogue containg
» Data products produced in the EJP SOIL and In the wider Soll community

» An gverview of national datasets

Visit the csod data catalogue via one of the following two points of access
» The searchabie Inerface. hitps /'catalogue eipsoll ey
» AGIT repository GitHub - ejpsollejpsolidatahub (The sowrce of the metadata)

approach to bulk loading records

An aspect of the catalogue system Is a minimal metadata tempiate in Excel, Geveloped 10 provide a mir
Inlo the catalogue. Allematve avaitable bulk loading Initiatives are importing from CSW and DOI (harvesting)

in case you wentify potential improvements, Créate an ssue on the gt repasiony of Submit an improvement

EJPSOIL — WP6 and EI4 plenary meeting year 5 — 16th jan 2024

EJP SOIL

Evropecn Joint Programme

All project results

memssms Data

== == |\etadata

0 C? o

7 o

EUSO

| gt o0

(@ EJP SOIL

JSOM | Abou | Contact

EJPSoil catalogue

“Thwne Dages prasent & st of datame tolacind = B cope of e £ Sod peapect

LI 500 3 Earpman ot g CoAmd o A VLMW Dok Visnimgmmant (o AT 33 4y Sl (haegms ki Creats Carge st
[ © Jfvanbismens O
The CLYECIEE B9 0 SEIO0 KNGIIg JO0N BN & TR IR WaRarIS CONTTIWY B ST CITEte-ITEr! BARErIIte e Curd S8 marageeTt Par
MBS bbbt Vo] ORI i b Tty Taaliern W MDA T b e ey e syt €3 0 4 begire] By P
Laropmen Commmme Swangh P oz 00 Earcoeen Unon hewing Yo Ressarth § rrevaton ™

Search the catalogue

Recent chanoss
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4) MAKE DATA INTEROPERABLE ‘ standardization

Software framework for a shared agricultural 5
soil information system — Deliverable 6.4 Q Easd
£PSIiLON

Italia

@Focus on:

* cross-border data sharing Facilitate
 simplified and more usable (INSPIRE) deliveries harmonised

» operational efficiency and ease of use soil data

exchange

* Lightweight

* Performantin GIS
environments

EJPSOIL — WPE and El4 plenary meeting year 5 — 16th jan 2024

(& EspsolL



soilsite

quidkey: text

geometry: polygon
inspireid_localid: text
inspireid_namespace: text
inspireid_versionic: text
soilinvestigationpurpose: text
validfrom: datetime

validto: datetime
beginiifespanversion: datetime
endlifespanversion: datetime

id: integer

THE D6.4 GEOPACKAGE relational model INSPIRE compliant

soilplot

quidkey: text
sailplotiocation: point
inspireid_localid: text
inspireid_namespace: text

inspireid_versionic: text

Jocatedon: guidkey
OO0 oiptottype text

beginlifespanversion: datetime

soilprofile

quidkey: text
inspireid_localid: text
inspireid_namespace: text
inspireid_versionid: text

Ho—— (- localidentifier: text

location-guidkey

beginlifespanversion: datetime
endiifespanversion: datetime

base_id:guidkey

related_id:quidkey

isderivedfrom

base_id: text
related_id: text

id: integer

wrbqualifiergroup_profile

idsoilprofile: text

idwrbqualifiergrouptype guidey

datastreameollection

quidkey: text
name: text
description: text

quidkey: text
qualifierplace: text
qualifierposition: integer

blob
beginphenemenontime: datetime
endphenomenontime: datetime
beginresuittime: datetime

thing

diningguickey | 5 jigkey: text

[name text

" description: text
properties: blob

id: integer

iddatasireamcaliection: guidkey

sensor

quidkey: text
name: text
description: text

id: integer

isbasedonsoilderivedobject

base_id: text
related_id: text

id: integer

soilbody_geom

geom: multipolygon
idsoilbody: text

H inspireid_versionid: text

beginlifespanversion: datetime
endlifespanversion: datetime
soilbodylabel: text

id: integer

idsoilbody.guidkey

id: integer

lowervalue: real
uppenvalue: real

igprofileeiement guidkey

otherhorizon_profileelement

idprofileelement: text

quidkey: text
horizonnotation: text

text
boolean

pe: text

id: integer

otherhorizonnotation: text

id: integer

idobservation: text

id: integer

observableproperty

guidkey: text

name: text

definition: text
description: text

foi. text
phenomenontype: text
basephenomenon: text
domain_min: real
domain_max.: real
domain_typeofvalue: text
domain_code: text
iduom: text

id: integer

unitofmeasure

guidkey: text

uomname: text
uomsymbol: text
measuretype: text
namestandardunit: text
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successfully VALIDATED in the INSPIRE validator

LedIiCIl OPLUuuIIlS Show All Test Reports

“ Test run on 15:47 - 15.01.2024 with test suite Annex lll - Soil (SO)

Resource type

Started  3:47 PM - 15.01.2024
Status PASSED_MANUAL
Status Test http://staging-inspire-validator eu-west-
object 1.elasticbeanstalk.com/validator/v2/TestRuns/EIDd72a984c-4386-41c2-9954-23¢c811234426 xml
Test » Conformance Class INSPIRE GML encoding

: » Conformance Class Reference systems

suites » EID6f90ab57-9b10-4167-859a-fd62d75f32¢c2
* Conformance Class Information accessibility
» EID28051¢c99-1f98-480¢c-b8c1-b502333cc3cd
* Conformance Class Data consistency
» EID480f945a-d0c8-4582-a1fe-775cea3d1f48
* Conformance Class INSPIRE GML application schemas
» EID31880338-6fe3-486¢-8f3e-7086a20490c4
» EID09b2bdfc-54fd-4884-b9bd-59f18dff358b

See report 5 7 Logfile[4 Download report 14, Delete report &) Re-run test &
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INSPIRE model transformation rules INSPIRE GeoPackage Good Practice

encoding-agnostic rules that can be applied to the INSPIRE 9P-genpackage-ancadings / examples / overvia.md i
UML data models to derive models more fit for certain use Preview | Code  Blame 55 res (52 1oc) - 7.11 k5 Raw (@ &
cases e.g.’ for alternative encodings Go-PEG project “Go-Depth use-case”, ISPRA - Geological Survey of Italy has

developed an efficient approach to manage and deliver interoperable subsurface
geological data using an INSPIRE-extended data model and geopackage INSPIRE
alternative encoding. This approach fulfills the institutional mandates of the
Geological Survey of Italy and will be the starting point for the ongoing design
and implementation of the "Geological 3D subsurface models database” related

Implementation
Catalogue of model transformations rules ¢ examp|e for the

Geology . . .
This catalogue contains general model simplification rules identified so f3 SOI L data theme ? tothe I_\Jatlm?a! ?E,Dlaglcal Mapping pmg,ramme' M,Dreaver' the m,OdEI could be
tested in EU initiatives (e.g. EPQS, Geological Mapping and Modeling Expert
The catalogue alsa contains several substitution rules, where existing types are replaced with less complex types. Group of EuroGeoSurveys) and furtherly implemented and extended in projects
funded by NextGeneration EU national plan. The produced dataset related to Po
Identifier Mame Category Plain subsurface can be downloaded at https://www.epsilon-italia.it/public/GO-
PEG/Po_Basin_subsurface.gpkg. The related geopackage template can be
MTOO1 Flattening of Nested Structures simplification rule downloaded at https://www.epsilon-italia.it/public/GO-PEG/go-depth-ge-
MTO02 Extract Primitive Arrays simplification rule template.gpkg
. . . N PP, ~ R In the context of the H2020 European Joint Research Programme EJPSOIL and in
VTOO3 Flatten Associated Components using Typenames simplification rule ) i . . .
- particular in the creation of a ‘Software framework for a common agricultural soil
MTO04 Flatten Associated Components using Codelist Values | simplification rule information system’, a GeoPackage model has been developed by CREA (Council
. . o for Agricultural Research and Economics of Italy) which is proposed as a specific
MTO03 simple Geographic Name substitution rule implementation for the Soil data theme of the GP on GeoPackage encoding of
MTO06 Refer to Property Values by Reference simplification rule INSPIRE datasets. As required by the GP specification, the following evider
been provided: 1)a description of the UML-to-Geopackage model transfor
MTOO7 Simple Citation substitution rule i rules 2)an empty geopackage template acting as database schema (also p
MTO0S Simple Codelist Reference e mil =PsolL sl via SQL scripts) 3)an executable model for data transformation of G”;esoP’PacI‘
datasets into INSPIRE GML datasets. Specifically, this executak ",
MTOOS Simple Period substitution rule provided in the form of a hale studio project. 4)a sample GML-E %%
T E— Legislation Identif bstituti | through the above-mentioned data transformation project, cc %%“fm &f
pean Legislation Identifier substitution rule 0

spatial objects and related observations and successfully

INSPIRE Soil requirements using the INSPIRE Validator. R Va“date (Sample) 50” G M I_S

observation and measurement data, the transposition of .
the OGC SensorThings APl has been utilized. derlved from related G PKG

https://github.com/INSPIRE-MIF/gp-geopackage- - )
encodings/blob/main/examples/overview.md £PSILON \;\' crea
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https://github.com/INSPIRE-MIF/model-transformation-rules
https://github.com/INSPIRE-MIF/gp-geopackage-encodings
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Figure I Overview of SoilWise methodological approach.
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SEE YOU AT THE
Breakout session 5: Harmonising public and

private data for monitoring soil carbon
dynamics.

maria.fantappie@crea.gov.it
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