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I8RIC - World Soil Information mE=

* Founded in 1966, upon recommendation of UNESCO, FAD and 1USS
* Independent foundation based in Wageningen
 [Cooperation agreement with Wageningen University.

 Accredited as the World Data Centre for Soils (WDE - Sails) by the International Council for
Science

 Participating Organisation of the Intergovernmental Group on Earth Observations (GED)
* [lobal Soil Partnership, hosting the Sail Data Facility (pillar 4, a)

World Soil Information



buiding principles

3

We are strongly science based for the development of our methods and products.

All our IP is open (E.g. CC-BY-SA); we strictly respect [P rights of our data providers.
Our data is FAIR (Findable, Accessible, Interoperable, Re-usable)

We build active user communities among scientists, policy makers and private sector

We actively monitor new developments and develop new technologies for producing and serving
soil information to modern technologies (apps, webtools, (sensor) data sources, etc.)

We collect and produce also other types of soil information, such as micro-nutrients, soil
biodiversity and soil pollutants.

We focus on spatial and temporal variations

SRIC
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Vision

A world where reliable and relevant soil information is freely-available and properly used to
address global environmental and social challenges.
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Global Soil Services EE

All scales

We need soil data
and information

Past Present
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Eddy covanance system
11 Groundwater observation well
2 Stream gauge
13 Automatic sample collector
14 Optical sensors

Position sensor
16 TDR probes

17 Tensiome

18 LAl sensor

& i I ! 19 Gas exchange measuring device

World Soil Information
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Problem space e

Standsrdisation and harmonisation in collection, storage and exchange is needed
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T
Lreat challenges in soils

Many ‘dormant’ data repositories (silos)

Soil data is often specialized, user unfriendly

Much field data lack quality assurance and validation

Lack of technical capacity (data processing, Web-GIS)

Lack of commanly agreed and broadly applied soil data exchange standard

GLOBAL SOIL
PARTNERSHIP
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. T
Theretfore are we working on:

o [SRIC has a centralized soil information system and infrastructure
* [lobal Soil Partnership is building a federated SIS

 Work on soil data interoperability is done in several communities.
* Local institutes are collating their own SIS (such as WENR for NL)

e This allows far:
o Standardised and fizrmonised soil data and information

 toincrease the /mpactof (global) soil information

This is a challenge at national scales as well as on a global scale

Hutone organisation can never do this alone
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Warld Soil Information System (WodId) mm=

e Soil Profile database
o+ >al.000 profiles

*  (ngoing process

*  Properties:

. Bulk density

. Calcium carbonate

. Carbon (Total / Drganic)
. Coarse fragments
4.

. Water retention

. Texture (Sand, Silt, Clay)

NS = , T Cation exchange capacity

WoSIS (status Dctaber 2018): " Hectricalconductivity
Red dots, served by WES (88,776 profiles) +  Phosphorus

green dots, in standardization process ('CA-CanSIS', CA-CUFCD', 'CA-FECD', 'CA-SPD"; 12170 profiles)
blue dots, import process (AU-CSIRO; 274,495 profiles).

. Total nitrogen

. Classification: FAD, WRB, S.

Taxonomy

4R ISRIC
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ISRIC Spatial data infrastructure

0GC

Making locatinn count.
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Spatial data repository

@ GeoServer: REST

Spatial data service and Processing
SErvices

Software client (Desktop GIS, Web mapping. Mobile Apps)

Soil Information Brokering



W[I S | S http://data.isric.org/geoserver/wosis_latest/wfs
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Server connections
wosis <
Connect New Edit Delete Load
¥
Filter:
Title “ Name Abstract Cache Feature
All unique profiles wosis:profile [
Bulk density fine earth wosis:geoserver_bulk_density_fine_earth &
Bulk density whole soil wosis:geoserver_bulk_density_whole_soil &
Calcium carbonate equivalent to... wosis;geoserver_calcium_carbonate_equi... &
Carbon organic wosis:geoserver_organic_carbon 4
Carbon total wosis:geoserver_total_carbon &
Coarse fragments gravimetric to... wosis:geoserver_coarse_fragments_gravi... &
Coarse fragments volumetric total wosis:geoserver_coarse_fragments_volu... & ‘ Connection|details
Texture - Clay total wosis:geoserver_clay_total & !
Texture - Sand total wosis:geoserver_sand_total & ‘
Texture - Silt total wosis:geoserver_silt_total 4 URL ttp://wis.isric.org/geoserver/wosis/wfs/
Water retention gravi ric is:ge ver_water_retention_gravim... & l R .
Water retention volumetric wosis:geoserver_water_retention_volum... & | Authentication Configurations
pH caclz wosis:geoserver_ph_cacl2 4 | .
pH H20 wosis:geoserver_ph_h2o & if the service requires basic authentication, enter a user name and
pHKCl wosis:geoserver_ph_kcl & ‘ QuSona pasiord
PH NaF wosis:geoserver_ph_naf & User name |
r , Password |
Use title For layer name
Only request features overlapping the current view extent
Hel oK
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EPSG:4326 T mmm—
Add Build que Close
onelp. | A Build query =
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® Coordinate: -18595498,17378304 Scale 147,914,387 ~ Rotation: |0.0 s & Render @ EPSG:3857 (OTF)
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World Soil Information

One central place for
data gathering by GIS
applications

Free to use and
download

Start your research
iImmediately with
standardized and
validated soil data

More info
http://isric.org/explore/wosis

Soil Information Brokering


http://isric.org/explore/wosis

SoilGrids e

* soil property and class maps at 7 depths upto 2 m
 Automated soil information system

* lsing profile data and spatial information (covariates)
 Machine learning algorithms

 Zal0m* Z50m resolution

 Accessible through web service (Available by WMS/WES/FTP and Soillnfo app) www.soilgrids.org

Updatable SO“..GRHJS E

A system for automated global soil mapping [

Open data www.soilgrids.org

Rapid growth of number of downloads and citations, increasingly used as input in global studies

User support provided, active mailing list

A
B’f
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http://www.soilgrids.org/

S0ilbrids: pH-HZ0 at soil surface

i e T TS T T SRS T
Lincoln, Lancaster County, Nebraska, Unded States of America Q . Layer options
)1 e -~ P N Tt 7 N R L"_
3704, B Street, Lincoln, Lancaster County, Nebraska, 68510, United States of “
¢ America o Filter layers
G667 W, 4080°N , Stecl 2 °
» Physical soil propertes (5]
Cation exchange capacity of soil in cmolc/kg
Soi orgamic carbon content (fine earth fraction) in g per kg
Soil pH x 10 in H20
s Available depths [7]
‘ Ocm v
Soil pH x 10in KCI
+ Soil classification (TAXNWRE) (2]
» Soil classification (TAXQUSDA) [2]
Shade layer On
Opacity | 07
Soll profiles - off |
PEETRPAGTAS Base map
OpenTopoap v
S Legend on e
M ",
Important notice

SoilGrids 1s designed as a globally consistent, data-dnven system that predicts soil
properties and classes using global covanates and globally fitted models. If you are
looking for soil information on national andlor local levels we advise you, before using
SoilGrids, to compare SoilGrids predictions with soil maps derived from national and local
soil geographical databases. National soil maps are usually based on more detailed input
soil information and therefore are often more accurate than SoilGnids (within the local
coverage area). For an overview of national and regional soil databases, please refer to
the Soil D

World Soil Infermation
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Towards a blobal Soil Information System

Global Soil Partnership - Country level (INSII) - institutional:

Pillar 4 - sail information
Pillar 3 - harmonisation

National support: country driven

Llobal network and agenda setting

GLOBAL SOIL
Llobal Soil Information System GLOSIS (to be build) PARTNERSHIP

GSP Soil Data Facility hosted by [SRIC needs and will build tools for distributed systems

Wants to use formats/structures that are internationally accepted

http://www.fan.ora/global-soil-partnership/pillars-action/

A

I:V

ISRIC SQDAN
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http://www.fao.org/global-soil-partnership/pillars-action/5-harmonization/en/

The Global Soil Partnership

GloSIS:

Soil profile databases (Tier |, Tier 2)

 [lobal polygon coverage, as replacement of FAD/UNESCO SMotW, 1:aM
e [lobal Grids:

Harmonized World Sail Database, version Z
Fine-resolution grid of soil properties, version 0 (collation of grids, km)
Fine resolution grid of soil properties, version | (harmonized, <lkm)

Guidelines and capacity development for implementation.

SoilSTAT:

Foreseen system for monitoring, forecasting and status reporting of the soil resource.
Addition to the FAOSTAT family of reporting systems.

4R ISRIC

—
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BlodIS Guiding Principles mEE

o |nfrastructure bringing together soil information collected by (national) institutions in a de-
centralized way.

« [loSIS is to be a federation of soil information systems.

e Source institutions retain their data and control access.

o [ata sharing according to data policy of data providers.

* |mplementation that is lightweight, cheap to deploy, “simple”.
« Based on open source software.

o Should empower countries (and other data providers) to develop their national soil information
system as a centre for national soil information.

o0il Information

c GLOBAL SOIL
PARTNERSHIP
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Glosls Implementation Ll

Implementation period: 2017 - 2020.

Coordinated by GSP Secretariat (FAO) and GSP Soil Data Facility (ISRIC - World Soil Information).

with contributions from Pillar 4 Working Group, Pillar a, soil information experts.

General timeline GloSIS:

o 7017 SDF appointed, general work plan presented during INSI 3 for implementing GloSIS.
o 7018: development technical specifications of GloSIS and its data products

o 2019: implementation and testing

o 2020: population and capacity building

A
=7
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baF Soil Data Facility mE=

=
@
Support Node
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Region Node ﬁ @
q ) E Common Standards GloSIS Discovery Hub

Country Node
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Country Node

5 ISRIC Recent developments
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baF Soil Data Facility mE=

Country SIS ready for connection I

Common Standards Data online

o)
AL

Deploy Reference Node

Capacity Building Data online

Simple Data / Excel Send standardised format Added to Support Node Data online

éh ISRIC Recent developments

—
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Initiatives on soil data standards mE=

v Making Incation coun ]
GLOBAL SOIL Ag domain WG
Pillar & WE

gO DAN

Global Open Data
for Agriculture & Nutrition

Soil data WG

|50 28238 USS WG - SIS

£ ISRIC SODAN

Glebal Opan Data
i



8P Pillar a: Harmonisation LD

Develop exchange standard for soil data (SoilML or other)

Develop vocabularies or add to existing ones

Harmonise soil analysis methods (GLOSOLAN)

Harmonise sail profile, classification, maps, sampling, analysis

Capacity building

http://www.fan.org/alobal-soil-partnership/pillars-action/a-harmonization/en/

GLOBAL SOIL
PARTNERSHIP

SRIC

o0il Information

1B
I


http://www.fao.org/global-soil-partnership/pillars-action/5-harmonization/en/

IUSS WG on Soil Information Standards mEE

To develop, promote and maintain internationally recognized and adopted standards for the exchange

and collation of consistent harmanized soils data and information waorldwide.

Vocabularies for SoilML

e |se cases ( , Manaaki Whenua
[ ancloano Rosoarch

Capacity building

https://www.iuss.org/

R

>
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https://www.iuss.org/

GODAN Warking Group on Sail Data e

GODAN Soil data working group:

o Since April 2017

o B5 subscribers ( .‘_) o e, W
RESEARCH BONARES “**
 Jinternational presentations
% Food and Agriculture Organization
u of the United Nations 55 IS Rlc
 Advocacy for SoilML Word S nformation

o |lse cases 80 DAN

Global Open Dola
for Agriculturg & Futritian

o [apacity building

e http://www.qodan.info/working-groups/soil-data
43 ISRIC
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http://www.godan.info/working-groups/soil-data

Use case: [GE IE EEE

 Three organizations providing data using the same standard (Soil-IE-ML) in an interoperable manner
 [lobal studies need data from multiple data sources in | format, currently that's hardly available:

* SoilML enables that by proposing a new core model (including GML/XML schema):;

The IE experiment e S ——

proves that it works: 2 ¢ Tel% o ) o

. e ‘ :a ‘::5 wg > ; =] Qoa .,.

Next step is v2.0 i O O
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AR ISRIC

World Soil Information

[he aim is to be able to provide FAIR Linked pen Soil Jata for regional and global studies without
spending half of the budget on data preparation and harmonisation within 2ach project

More information:
fenny.vanegmond@wur.nl
www.isric.org




