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Australian National Soil Information System

@ ansis s,

e ANSIS delivers soil data from

* private parties
* research institutes
* government agencies

* These are managed in different
ways and for different purposes

* Must be harmonised for ANSIS
Innovative technology, soil information modelling and

distributed query allow delivery of nationally standardised
soil site and analytical data through a well-governed
Australian national soil information system (ANSIS)
Peter Wilson - Commonwealth Scientific And
Industrial Research Organisation (CSIRO), Australia
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ANSIS information models for harmonization

* Need a common information model to which the provider data
can be mapped

* Ontology: a conceptual view of soils

* Need schema for implementation and data delivery formats
* JSON Schema: a physical data model for soils
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ANSIS Soil Ontology

* Defined according to
* a scientific understanding of soils
* nationally agreed practices for sampling and describing them

e Based on other environmental models

* Terrestrial Ecosystem Research Network
* Global Soil Information System
* ANZSoilML

* multi-national soil and environmental data exchange experiments

* But prioritises the work of the Australian soil community
* e.g.the Australian Soil and Land Survey Field Handbook
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ANSIS Soil Ontology

* Developed using Semantic Web
modelling languages and tools
* Web Ontology Language (OWL)
* Resource Description Framework (RDF)

* Concepts from Australian soil Australian Soil concicn

and Land Survey il

community publications Field Handbook
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... something new, something borrowed ...

. . ~
Semantic Sensor Network Ontology OG C W3C W3C A Project ontaioRy
W3C Recommendation 19 October 2017 (Link errors Making location comnt. = e et S
5 PROV-O: The PROV Ontology e o et
corrected 08 December 2017) w11 Cor © iran Bt o1 £ e e, Ot
- - X Comrbunorsis)
Exten5|on5 to the Semantlc sensor W3C Recommendation 30 April 2013 =~mf:4=rﬁr=rl:v-.:$|n0
This version: This version: . " 20170814
https://wwww3.org/TR/2017/REC-vocah-ssn-20171019/ Network Ontology g [ o p———— o s
Mt Mol ors Rioson ol
Latest published version: | Im’m::?‘,'.io?',"?nww 013/NOTE ro 30430/
‘ . <>, oven ] o Lo s sles
https://www.w3.org/TR/vocab-ssn/ Qg gggggxe\n Key topics 4 Aboutd Innovation 4 Standards 4 3.9r8/TR{2013 /PR Rrov-0-20130312/ Gt
Latest editor's draft: TosatieL ok Reatalcs Aottt Uk T ——————
https://w3c.github.io/sdw/ssn, Home / Standards / Observations and Measurements E_a ,.:}.Mr‘q insss, Rensselaer Polytechaic Insttts, USA am:.;,'::nm
Contributors: -
Implementation report: = (in slphabetical order) Code Rapushiory
hall Belhajame, Universiy of Manchester, Ui [Rp————
https://w3c.github.io/sdw/ssn-usage/ Observatlons and o .“fmﬁ'miifiimbf.;n?f o -
Da . University of Aberdeen, UK
Previous version: Measurements e e e T e E—— .
https://www.w3.org/TR/2017/PR-vocab-ssn-20170907/ T i‘if;;ﬁ’,ﬁf.:;‘ff};;ﬁfﬁ?"""’“”““"‘ usa GP &
Editors: Ws(vw Please refer to his & , which may corrections. e s e e
Armin Haller, Australian National Universit v The Engiish version of this specificstion i the only normative version. Non-normative iasslatians may also be svailable. GeoSPARQL - A

et s i oo Geographic Query

Simon Cox, CSIRO Language for RDF Data
Danh Le Phuoc, Technical University of Berlin
Kerry Taylor, Australian Naticnal University

Krzysztof Janowicz, University of California, Santa Barbara Conigts © 2011-2013 wic”

SKOS Simple Knowledge Organization System

Maxime Lefrangois, Ecole Nationale Supérieure des Mines de Saint-Etienne Refere nce UD I Home  QUDT Overview  QUDT Catalog
Contributors (ordered alphabetically):
Rob Atkinson, Metalinkage W3C Recommendation 18 August 2009
Raul Garcia-Castro, Universidad Politécnica de Madrid [ bl J [amres i e
Joshua Liesberman, Tumbling Walls This version: /
http:/Awww.w3.org /TR/2009/REC-skos-reference-20090818/
Claus Stadler, Universitét Leipzig y
Latest versian: | [ N —
Repository: http:/fwwwiw3.org/TR/skos-reference
GitHub Previous versions:
lssues http:/fwww.w3.org/TR/2009/PR-skos-reference-20090615/ /
Editors: B
OGC Document Number: Alistair Miles, STFC Rutherford Appleton Laboratory / University of Oxford
0GC 16-079 Sean Bechhofer, University of Manchester
Please check the errata for any errors or issues reported since publication. Please refer to the errata for this document, which may include some normative corrections.

. See also translations.
See also translations.

. Copyright © 2008 W3C™ (MIT, ERCIM, Keio), All Rights Reserved. W3C lisbility, trademark and document use rules apply.
Copyright @ 2017 OGC & W3C * { MIT, ERCIM, Keio, Beinang), W3C liability, trademark and document use rules apply. T
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ANSIS Soil Ontology Primer

Land Use

Land Cover | and Surface Erosion

Coarse Frag

Land Survey Site Soil Body Cracks

Soil Site Cutans

Soil Profile Soil Layer Mottles

Visits Soil Horizon Pans

Sampling Pores

Roots

Samples

Segregations

Observable Properties
Observations

_am—
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ANSIS Soil Ontology Primer

e Extensive use of controlled vocabularies and structured values

Q ARDC
Research Vocabularies 1
Australia SOII BOdy

Soil Profile

ASLS Soil Profile classifiers

Soil Layer

Drainage - enumeration

htp://anzsoil org/def/aufasls/soil-profile;Site-drainage

identifier http://anzsoil.org/def/aurasls/soil-profile/site-drainage D . D e t h I_O We r
comment C_O_DRAINAGE r a I n a g e p
definition Drainage is a useful term to summarise local soil wetness conditions, that is, it V a u e o
provides a statement about soil and site drainage likely to occur in most years. 1 1 @ 1
Itis affected by a number of attributes, both internal and external, that may act Ve r‘ Oo r\ ® *

separately or together. Internal attributes include soil structure, texture,
porosity, hydraulic conductivity, and water-holding capacity, while external

attributes are source and quality of water, evapotranspiration, gradient and p O O P 1 y

member hitp://anzsoil. i e e im pe r\-FeC t 1y
Site-drainage mo d e P at e ]-y
well QUDT unit:M

unit: unit:M

Very poorly drained

hup:f/anzsoil org/def/au/asls/soil-profile/soil-water-drainage-1

.
identifier http://anzsoil.org/def; Is/soil-profil | d I r\ a p 1 d 1 y URI: hTID:.".I'L'.I udt.o rg.-'vc:-c:a biunit/m
comment C_O_DRAINAGE

notation 1

definition water is removed from the soil so slowly that the water table remains at or
near the surface for most of the year. Surface flow, groundwater and
subsurface flow are major sources of water, although precipitation may be
important where there is a perched water table and precipitation exceeds
evapotranspiration. Soils have a wide range in texture and depth, and often
occur in depressed sites. Strong gleying and accumulation of surface organic
matter are usually features of most soils
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Observable Properties

* Asserted Properties
* names; identifiers; projects

* Observed Properties ... AKA Soil Properties
* value estimated by a particular sensor (includes people) according to a

method
* matrix colour; drainage; total Carbon; ... Exensions o the semanicsensor - G ([T
* |ISO/OGC Observations and Measurements § By s
* Observation event/activity metadata Obsorvations and
Measurements
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Observations

[ http://anzsoil.org/def/au/asls/soil-profile/soil-water-drainage-3 ]

hasResult: sp:soil-water-drainage-3

sp:soil-water-drainage-3

prefLabel: imperfectly drained

[ http://anzsoil.org/def/au/asls/landform/slope-evaluation-A ]

Lf:slope-evaluation-A

prefLabel: Abney Llevel or clinometer
and tape

hasResult:
value: 42
unit: wunit:DEG

usedProcedure: Lf:slope-evaluation-A

[ http://anzsoil.org/def/au/scm /1514 ]

hasResult:

value: 42

unit: wunit:CentiMOL-PER-KiloGM
usedProcedure: scm:15I4
resultTime: 2023-01-26T07:50:082

scm:1514

prefLabel: CEC measurement - titration
of NH+4 and CL-

A
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Observable Properties and Methods

im) + observable properties chemical - X = |

H1

@ e

C w (@] docs.google.com I ®
MW Mail OneDrive {3 GoogleDrive s) LRDS [ NetSuite s PA 8] Ombit [7) PgSQL @ MetService &9 ArcGIS(MWLR) 8 Survey123 () wslvpnkit [l Weather [l MW il NSDR [l Dev [l Reference |l Randoms
observable properties chemical and physical % & & OE n - &, Share G -
File Edit View Insert Format Data Tools Extensions Help
6 o & S 00% ~ | £ % O 9 23| pefal. ~ —[10]+|B I = A |2 @ b3 ~
o
A 3 c D E F G H 1 J L
The unit specified with the -
Coliection (constituent or soil fraction) QObservableProperty Notation Procedure identifier result type 4
B Chemical [ bedrock fragment B Presence or absencs of carbonates [-] B http-//anzsoil org/defiauisemi19C1 B code - presencel/absence *
B Carbonate concretions > nodules, thre [g Presence or absence of carbonates. [-] B http/fanzsoil org/defiauiscmi19C1 B code - presencelabsence
[ fine soil fraction (<2mm) B Acid neutralising capacity (CaCO3 equivalent) B anc BT [ hitp-//anzsoil.orgidefiausemi20H1 & number PERCENT
B Aluminium saturation [-] B http//anzsoil org/deflauisem/1501 B number PERCENT
B Anion exchange capacity B AEC B hitp/lanzsoil orgideflawscmi15E 1 B number
B http//anzsoil org/defiausem/15E2 B number
B http/fanzsoil org/defiawsecm/15E3 B number
B Anion storage capacity (previously P retention) [-] B http//anzsoil.orgidefiawsem/9H1 B number
B Base saturation percentage B Bsp B http//anzsoil org/deflausem/15L1 B number
B Cation exchange capacity B cec B http/lanzsoil.orgideflausem/15C2 B number
B cec B http//anzsoil ore/defiauisemi 1581 B number
B http/fanzsoil org/deflauscm/15B2 B number
B http-//anzsoil.orgidefiauisemi1583 B number
B http/fanzsoil org/defiauisemi15C1 &) number
B http-/lanzsoil.orgideflauiscmi15D1 B number
B hitp//anzsoil org/defiauisem/15D2 B number
B hitp/fanzsoil org/deflawiscmi15D3 B number
B http//anzsoil.org/defiauiscmi15E 1 B number
B http//anzsoil ora/deflawisem/15E2 &) number
B http//anzsoil.orgideflauscm/15E3 B number
B hitp/fanzsoil org/defiauisem/15F 1 B number
B http/fanzsoil org/deflauiscmi15F3 B number
B http://anzsoil.org/defiawscmi151 B number
B http/fanzsoil org/deflauiscmi1512 B number
B http-//anzsoil.orgidefiawsemi1513 B number
B hitp/fanzsoil org/defiauisemi1514 B number
B hitp/fanzsoil orgideflauiscmi15K1 B number
B Colwell-P/PBI (ColP) ratio [-] B http-//anzsoil org/defiauiscmi9K2 B number
B Effective cation exchange capacity B Ecec B http/fanzsoil orgideflauiscmi15J1 B number
B Electrical conductivity Bec B http//anzsoil.orgidefiawsemi14B1 B number
B hitp-/fanzsoil org/deflauiscmi3A1 B number DeciS-PER-M
B Equilibrium phosphorus concentration B Erc B hitp/lanzsoil orgideflawscmi9J1 B number MicroGM-PER-L
B http//anzsoil org/defiauisemi9)2 B number MicroGM-PER-L
B Estimated soluble salts [-] B http/fanzsoil org/defiawiscmi3B1 B number DeciS-PER-M " qualityofob
B Exchangable sodium percentage (ESP) [-] B http//anzsoil.orgidefiauisemi/15N1 B number PERCENT gl . 5
B Exchange acidity B B hitp /fanzsoil erg/defiauisemi1561 B number ET
v B http./fanzsoil.orgidet/awisemi15H1 B number (]
+ = Pivot table - use for mapping ~ B @ breakdown of soils parameters ~  simple obsv prop and related procedure list ~ <
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ANSIS JSON Schema

* Converted the ontology into a JSON Schema
 Rules for the structure and content of JSON documents

* Complimentary schema, not a replacement

* Constrains options in the ontology
* Manageable ‘graph’

* Why?
* Consistent patterns for structure of data from an APl/web service
* Uses more widely available technology
* (Slightly) less intimidating than an ontology
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) File Edit Selection View Go Run Terminal Help = P ansis (Workspace) Do (Mo - b4

@ FOLDERS =+ 1} entitiesjson 1 X @
“+ ANSIS (WORKSPACE) GEBEOLOZ @® ansis-def-au-schema-json > schema > domain > 2023-06-30 > {-} entitiesjson > ...
> & code 1 { "depth" :

ANSIS Soil Domain Entity Schema

2
in Ontology.",
nain Ontolo "BoundaryDistinctness™:
- = "$anchor™: "boundary-distinctness",
surface of entity.", e ) o .
@id": "sp:Boundary-distinctness",
"title™: "Boundary distinctness”,
Pty "description”: "Distinctness of the boundaries between horizons",
"type": "string",
herty", "oneODf": [ bd material.",
r
2 1
"const™: "sp:horizon-boundary-distinctness-A",
» "description™: "Abrupt”
¥
r
1
B "const": "sp:horizon-boundary-distinctness-C",
Value  ANSIS ST . oA S (Tt . .
Property Description [ Comment | description™: "Clear (horizon boundary distinctness)
Count  Preferred c o o N . 1
$ref": ./qudt. json#Quanti I
{
"const™: "sp:horizon-boundary-distinctness-D",
n#0bservableProperty™} "description™: "Diffuse (horizon boundary distinctness)"
:’)
I
L
. "const™: "sp:horizon-boundary-distinctness-G",
tion -, - _ - . .
) ' . . * "description”: "Gradual (horizon boundary distinctness)"
depthFr er : v 1. t 1es indicate ] '
il surfa i perty”, i
. . L
dicate water " - - - "
ndicate water | "const™: "sp:horizon-boundary-distinctness-5",
o "description™: "Sharp (horizon boundary distinctness)"
. S
sResult"], "BoundaryShape™ :
"$ref™: "./enum.json#inundation-depth"

Disturbance o n#Obse leProperty™}

Drain

> TIMELINE ;‘relatedLayer"' depthrreeWater

» OUTLINE "type": "array",

~~ OPEN EDITORS "items": {"$ref": "./properties.json#relatedlLayer-object"
X £} e I

¥ B version00* & ®oA1D56 penv<none> Ln1,Col1 Spaces:4 UTF-8 CRLF {} JSON HupcClient Asespel & 0



"$schema™: "https://anzsoildata.github.io/def-au-schema-json/schema/domain/2023-86-3@/ansis.json",

"data": {
"id": “some- tem-id"”,
“type": "ansis:Soilsite”,
"ansisType": [

"relatedActivity”:
{
"id": "some-soilsitetype-id”,
“type
"startedAtTime "2020-82-02",
"endedAtTime™: "20206-82-82",
"relatedActivity”: [

"id": "some-sampling-id”,
"type": "sosa:Sampling”,
"hasResult": [

{

"id": "some-soilsample-id"”,
"type™: "ansis:Soilsample”,
"isSample0f": [

1,

"relatedProfile™: [

1

“ansisType"

"component™: {

I

"depthLower™: {
"hasResult": {

"value": 8.42,

"unit™: “wnit:M"

i

"depthUpper™:
"hasResult": {
"value": 8.24,
"unit™: "wnit:M"

"hasGeometry”: {
I
"hasResult":
"chemical™: {
"type” nsis:SeilChemicalObservations™),
"cationExchangeCapacity™: [

"hasResult”: {

“walue”: 0.1,

"unit": "wunit:CentiMOL-PER-KiloGM"
1
"usedProcedure”: "scm:15B1",
"qualityOfObservation™: null

"hasResult”: {

"walue": 8.1,

"unit”: “wnit:CentiMOL-PER-KiloGM"
1
"usedProcedure”: "scm:l5E1",
"qualityofobservation™: null

1s

"effectiveCationExchangeCapacity™:

"hasResult”: {
"value": 8.1,
"unit": "wunit:CentiMOL-PER-KiloGM"

}.

"$schema™: "https://anzsoildata.github.io/def-au-schema-json/schema/digital-soil-mapping/2823-86-38/dsm-simple.json”,

“hasGeometryX™: 24,

“hasGeometryY™: -42,

“hasGeometrySRID™: 4283,

"hasGeometry™: "SRID=4283;POINT(24 -42)",
“depthLower":

“depthupper"

"depthUnit": "uni

“observedProperty@id

"hasResult": 24,

"hasResultUnit": "unit:DEG",

"usedProcedureId™: "ansis-x:clinometer™,

“isSampleOfType™: "ansis:LandformElement™,
“sourceObservationId™: "observation-a"

“$schema™: "https://anzsoildata.github.io/def-au-schema-json/schema/digital-seil-mapping/2@23-06-30/dsm-simple.json”,

"hasGeometryX™: 24,
"hasGeometry¥": -42,
“hasGeometrySRID™: 4283,
“hasGeometry™: “"SRID=4283;POINT(24 -42)",

"depthLower": @,

“depthUpper”: @.1,

“depthUnit”: “unit:M",

"observedProperty@id®:

"hasResult": 42,

"hasResultUnit™: "unit:PERCENT",

“issampleOfType™: “ansis:SoilHorizen”,

"sourceSampleId”: “htips://example.ansis.net/id/sample/a",

"sourceObservationId™: "observation-b™

“$schema™: "https://anzsoildata.github.io/def-au-schema-json/schema/digital-soil-mapping/2823-86-38/dsm-simple.json”,

“hasGeometryX™: 24,

“hasGeometryY™: -42,
"hasGeometrySRID": 4283,

“hasGeometry™: "SRID=4283;POINT (24 -42)",
“depthLower”: @,

"depthUpper”: @.1,

“depthUnit": “uni
“observedProperty@id™: "ansis-x:silt”,
"hasResult": 24,

"hasResultUnit™: "unit:PERCENT",
"isSampleOfType™: “ansis:SeilHorizen"”,
“sourceSampleId™: "sample-a”,
"sourceObservationId”: "observation-c”

0.1 uni

Normal

Open

0 Geospatial
N#

Consortium

Features

Approved Standard °

OGC API - Features - Part 1: Core and
Part 2: Coordinate Reference
Systems by Reference are both
publicly available.

json:api

A SPECIFICATION FOR BUILDING APIS IN JSON




ANSIS Information Model Documentation

https://ansis.net/data/

Data portal Information model

P
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Conclusion

* Information models ensure scientifically robust harmonisation
and delivery of consistent data.

* They support versatile data products that anticipate multiple ways
of using the data, including
* profile reports,
* GIS layers, or
* DSM-ready tables of data.

* ANSIS users will have unprecedented access to an Australia-wide
soil dataset supporting robust modelling, research, and policy
and decision making
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