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Soll and Agriculture

FAO estimate a 70%
increase in food production
is required to feed 9 billion

people by 2050*

But only 3% of the earth’s
surface is arable soil

Good soil management =
improved crop productivity
with environmental
sustainability

Soil

functions.
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* Source: United Nations Population Division, World Population Prospects: The 2006 Revision.



» Diversity of data
sources makes
integration and
harmonisation difficult

All scales

» Need for harmonization
of methods and
terminology (GSP Pillar
S)

» Soil data needs 1o be
easily accessible, freely
available and in
formats that can be
readily used for a wide
range of purposes (GSP
Pillar 4)




Progressing soil data standards

» Strong collaboration at technical levels

®» Recognised ‘standards’ exist for soll
description and analysis

1. Global Soil Map — product specification
2. Global Soil Partnership

o Pillar 4 (global soil info system)

o Pillar 5 (harmonisation — including data exchange,
vocabularies)

3. IUSS Working Group on Soil Information Standards
4. OGC Soil Interoperability Experiment

Australian Soil
and Land Survey
Field Handbook




IUSS WGSIS and global standards

» Australia and New Zealand Soil Mark-up Language
(ANZSoIIML)

» c-SOTER Soil and Terrain Mark-up Language (SoTerML)

= [NSPIRE D2.8.1Il.3 Data Specification on Soil (INSPIRE
Soill)

» SO 28258:2013 Soil quality — Digital exchange of soil-
related data (ISO SoilML) Up for revision

» |USS/ISO *‘Wageningen Proposal’ (a variation of 4 with
reference to 1, 2 and 3)

» SOIIEML — created in OGC Soll Interoperability
Experiment



OGC Soll Interoperabllity Experiment

®» Focus: development and testing of a Soil Markup Language,
a GML compatible encoding for soil features

» Parficipants: IE Initiators (CSIRO, Landcare Research, ISRIC)
plus a number of other agencies e.g. USDA, USGS

» 4 yse cases: soil data infegration & publication, soil sensor
datq, soil property modelling and predictions, pedo-transfer
functions

» Followed a set of design principles e.g. re-use existing models
wherever possible

» Deployment of set of demonstrators using WES, SOS, and WPS
that used a IE GML schema developed in the IE

®» Engineering Report




New Zealand implementation

» National Soil Data Repository (WFES)

» Business to business systems (WFS)

» \Vocabulary and linked data services
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Common Vocabulary Services

» UK Government Linked Data Registry at CSIRO and LR
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Core metadata

Register: New Zealand Soil Classification

Reg metadata
URI: https://data.scinfo.org.nz/lab/soil/def/nzsc

I

This is an experimental version of the New Zealand Soil Classification to see how this registry can be used to publish soil taxonomies. It will be All properties
removed at some stage so don't use this for real work.
Download

Entry: moderately well drained drin

Send comment

URI: http://registry.it.csiro.au/sandbox/soil-data-ie/def/voc/drainage/mw

A. Soils that have a horizon between 60 and 20 cm of the mineral soil surface with 50% or more low chroma mottles on cut faces or ped faces. or B. Contents (tree ViEW) E
Soils that have a horizon between 30 and 90 cm of the mineral soil surface with 2% or more redox segregations.

© Erown Seil Brown Soils usually contain 2:1 clay minerals. Secondary iron oxide...

& Acid Brown Soil Other Brown Soils that have ei Deﬁ nition LinkS

Mottled Acid Brown Soil Othe ils that hi
° claBrown SOl Other sollsthathal - yefinition Brown Soils usually contain 2:1 clay minerals. Secondary iron oxides Has narrower concept
.. . Mottled-placic Acid Brown Soil Acid Brown tend to be evenly dispersed through the soil and give a yellowish & Acid Brown Soil
Deﬁ n Itl O n LI n ks brown colour to the upper part of the B herizon. Base saturation « Firm Brown Soil
Peaty Acid Brown Soil Acid Brown Seils thaf values are usually moderate to very low.  Allophanic Brown Soils
. . I - " . . : : ¢ Orthic Brown Soil
descriptian A. Soils that have a horizon between 60 and 90 cm of the mineral soil .. none found Placic Acid Brown Soil Other soils withapld description Brown Soils usuallylcontalnz.lc\av mmem.ls.Sem?ndary\run .DXII‘]GS v Sancy Brown Sols
. tend to be evenly dispersed through the soil and give a yellowish S N -
surface with 50% or more low chroma mottles on cut faces or ped Typic Acid Brown Soil Other soils. brown colour to the upper part of the B horizon. Base saturation * Oxidic Brown Soil
faces. or B. Soils that have a horizon between 30 and 90 cm of the values are usually moderate to very low.
) ' . } © Firm Brown Soil Other Brown Soils that have a Is same as
mineral soil surface with 2% or more redox segregations. label Brown Soil o 140044
© Allophanic Brown Soils Allophanic Brown Soils
label moderately well drained narrower Orthic Brown Soil | Allophanic Brown Soils | Acid Brown Seil | Firm Top concept of
© Orthic Brown Soil Other Brown soils. Brown Seil | Oxidic Brown Soil | Sandy Brown Soils . o
notation M * New Zealand Soil Classification
© Sandy Brown Soils Sandy Brown Soils occur in s notation B S
notation mw preflabel Brown Soil

sameas 140044
type Concept
top concept New Zealand Soil Classification
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Australian implementation

» Soil and Landscape Grid of Australia (GSM) web
coverage services

» ANZSoillML complex WFS — National Soil Site
Portal

» ANZSoilML Soil Specimen WES — Virtual Sall
rchive demonstration

Vocabulary services — Australian Soll
Classification

®» |nfegration with user portals and commercial
farm management software (SST)




Lessons and needs

» Technology is available to implement a standard

» Keeping pace with the rapid developments in [T,
while maintaining the stability needed by standards

» Data challenge is mapping to a standard without loss
of information. One that is:

» not hideously complicated with massive payloads

» supports fit-for-purpose views of data

» Need a model that can evolve with new types of saoill
data

» Need standards to develop in related domains e.g.
vegetation, landscapes, climate



®» Developing standards is fime consuming and expensive
» Work is fragmented and under resourced

» |nfernationally, it's unclear who should be doing this
» There is duplication of effort

» \We need to engage further with the global soll
community to reconcile existing models

» Capability and capacity are generally low in soll
agencies

» Modelling methodology is unfamiliar to soil scientists

» Those implementing systems lack right technical expertise

®» Assumes open access to data and good governance




Oceania regional plans

. o 201760%
» Further refine ANZSoilML to consider broade Daté/?g””%bw%
(SW Pacific) leading to OceaniaSoilML (2) sty

» Develop vocabulary services and harmonization O
» Fvolve data services e.g. SoilGrid for New Zealand

» Develop a SW Pacific Soil Portal for discovery, visualisation
and access

®» Demonstration application development and integration of
soil data services with other platforms — e.g. farm
management systems

» Seek broader regional implementation through GSP
Oceania Partnership — including Indonesia, PNG, Guam
(USA) and Sth Korea




Next steps for a Global Standard?

» We need a globally developed, managed (governance),
accepted and implemented soil data exchange model with
associated semantic information and usable interfaces

» Technology is available to implement such a standard

®» | everage don't re-invent
» c.g. O&M, Time-series Profile of O&M, GeoscienceML

» Only extend standards when it is impossible to describe domain
specific things ... soil and soil horizons

» Need support for a domain-driven model development
group and a technology/ implementation group (both for
providing data and consuming data)

» Need to agree who is performing what role
» Need to resource those providing their expertise




OGC - 15O and GSP/RDA/GODAN

» Opportunity for an OGC Standards Working Group to
further progress SolllE outcomes

» | jaison and joint standard with ISO TC190 (revision of
28258)

» Coordination and governance through GSP Pillar 5§ and
the IUSS WGSIS

» [mplementation via RDA and GODAN network



