Accessing WoSIS data
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World Soll Information Service (WoSIS)

The aims of the WoSIS are:
- Safeguard world soil data 'as is'
- Share soil data (point, polygon) upon their standardization and harmonization

- Provide quality-assessed soil data for digital soil mapping and a range of
environmental applications
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Import steps

Select the dataset to be
imported, using criteria like:

- type of license
- number of profiles
- spatial distribution

-] AU_soilgrids
g BE_VASPDB
g BR

g CA_soilgrids
g CH_SPDB
g CN

g EU

g HR_HRSPDB

g ICRAF-ISRICGlobalSoilSpectralLibrary

g |E_Teagasc
-] IR_soilgrids
g KH

g MX_SPDB
g RU_SPDB

g TZ_NAFORMA

g US_Alaska2014

g US_NASIS

g wD_Alterra

g WD_Antarctica_NSIDC_20150408
g WD_eSOTER

g WD_High_latitude_profiles

g WD_ISCN

g X¥_More_datasets_from_Eclipse_svn

~ISRIC
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Import steps

PostgreSQL

 Convert the dataset into
PostgreSQL format. Not into
WoSIS! But to a separate
schema, respecting the source
data structure. @
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Import steps

B @ schemas (14)
& admin

& afsp

& esoter

© geonetwork
& isis

& ness

& other

& public

& rest

& soilgrids
& soter

& web_jsis
& wise

& wosis

B ) B B O O I I

* |Import the data into WoSIS.
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Import steps

= & schemas (14)
& admin

& afsp

& esoter

© geonetwork
& isis

& ness

& other

& public

& rest

& soilgrids
& soter

& web_jsis
& wise

& wosis

B ) B B O O I I

Import the data into WoSIS.

Add primary keys

Add foreign keys

Grant permissions

Change Data types

Create geometry (Point,4326)
Add comments on objects

Fix referential integrity violations
Fix repeated values

Check codes and domains
Fix Typos

Backup




Standardization steps

|dentify repeated profiles

AfSP
. (18520)

ISIS
(907)

. WISE ~  ~ / SOTER
(10252) (6388)
. ISIS AfSP
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Standardization steps

AfSP-1.2 Sand % weight/weight |Sand total |g/le@g *1.0

CanSIs PS SAND T % weight/weight |Sand total |g/100g |*1.@

Caturrita-BR |Sand g/kg Sand total |g/l@8g |/10.0

. ISIS Total sand % weight/weight |Sand total |g/100g |*1.8

* Attl‘lbute names NCSS sand tot psa Sand total |g/le@g *1.@
SMaria-BR Sand g/kg Sand total |g/168g |/18.0

SOTER-AR Total sand % weight/weight |Sand total |g/l88g *1.8

° UnItS SOTER-CAF Total sand % weight/weight |Sand total |g/188g *1.8
SOTER-CN Total sand % weight/weight |Sand total |g/100g |*1.@

SOTER-CU Total sand % weight/weight |Sand total |g/100g |*1.@

SOTER-EUR Total sand % weight/weight |Sand total |g/lB8g #1.@

° ConverS|on fa Ctors SOTER-KE Total sand % weight/weight |Sand total |g/188g |*1.0
SOTER-KET Total sand % weight/weight |Sand total |g/l88g |*1.8

SOTER-LAC Total sand % weight/weight |Sand total |g/l88g |*1.8

SOTER-MW Total sand % weight/weight |Sand total |g/188g *1.8

SOTER-NP Total sand % weight/weight |Sand total |g/100g |*1.@

d SOTER-SAF Total sand % weight/weight |Sand total |g/100g |*1.@
SOTER-SN&GM | Total sand % weight/weight |Sand total |g/lB8g #1.@

SOTER-TN Total sand % weight/weight |Sand total |g/l@8g *1.@

SOTER-ZA Total sand % weight/weight |Sand total |g/l88g |*1.8

o WISE Sand content % weight/weight |Sand total |g/l88g |*1.@

-
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Standardization steps

source_value standard_value
° text numeric(6,2)
164 16.48
116 11.60
144 14.48
° 145 14.50
149 14.98
155 15.50
163 16.38
¢ 164 16.40
165 16.50
169 16.90
° 170 17.00
175 17.50
179 17.90
182 18.28
184 18.48
 Measured values s .59
189 18.90
191 19.16
o 192 19.20
196 19.60
197 19.78
198 19.80
200 20.00
201 20.10
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Standardization steps

°
Coarse sand | Middle sand Fine sand|Coarse silt Middle silt Fine silt Clayl total_sandltotal_sllt total
text text text text text text text|numeric |numeric |numeric

o 1.01 2.87 19.62 12.95 19.02 15.05 |29.4 23.50 47.02] 99.99
1.44 6.77 15.62 14,46 18.61 16.36 |26.7 23.83 49.43| 100.01
0.84 2.68 16.19 13.55 17.77 15.03 |33.9 19.71 46.35| 100.00
2.55 3.52 18.23 11.38 20.24 20.85 |24.0 24.30 51.67| 100.00

N 3.65 7.43 22.95 17.06 20.80 11.74 |16.3 34.03 49.60) 100.80
4.85 15.93 25.91 15.35 19.99 6.67 11.2 46.69 42.01) 99.99
2.07 18.02 31.97 13.14 17.34 10.44 |15.0 44 .06 49.92] 99.99
30.26 14.29 9.71 4.59 8.47 12.27 |20.4 54.26 25.33] 100.80

° 25.84 17.45 10.35 5.03 9.47 12.33 |19.5 53.64 26.83] 99.99
27.43 15.65 12.33 5.35 9.45 12.74 |17.@ 55.41 27.54] 1l0@.02
26.26 17.62 11.19 1.98 §.33 14,09 |20.5 55.87 24.40| 1loe.00
41.55 14.78 11.04 2.67 6.50 11.22 |12.2 67.37 20.39| loe.00
0.28 0.89 6.86 7.51 19.29 21.89 |43.2 8.03 48.69| 100.00

 Measured values 0.34 1.13 6.82 9.49 19.54 21.71 |40.9 8.29] 56.74| 100.00
8.12 8.95 6.60 8.86 20.76 22.37 |48.3 71.67 51.99] 99.99
0.27 0.88 6.86 9.89 19.78 21.85 [40.4 g.01 51.52| 100.00
0.68 1.59 9.52 9.34 18.83 19.06 |40.9 11.79 47.23] 100.00

L] 1.48 2.44 13.89 13.57 20.46 13.75 |34.4 17.73 47.78] 99.99
1.80 2.76 15.14 13.03 17.41 13.82 |36.0 19.78 44.26) 100.81
3.01 3.45 15.77 13.65 18.45 12.85 |32.8 22.23 44.95] 100.80
4.20 14.61 18.46 7.30 10.08 11.11 |34.2 37.27 28.49] 100.600
4,22 15.83 18.63 6.72 7.68 9.89 37.0 38.68 24.29| 1l0@.00
2.67 15.32 21.23 6.71 9.58 11.36  |33.1 39.22 27.65| 100.00
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Standardization steps

Analytical methods

attribute_agg_name

feature_name

feature_option

[PK] character varyin( [PK] character |[PK] text

Sand dispersion Ammonium [NH4]

Sand dispersion no dispersion

Sand dispersion Sodium hexametaphosphate [(NaP03)6] - Calgon ty
Sand dispersion Sodium hydroxide [NaOH]

Sand dispersion unknown

Sand instrument analyzer

Sand instrument field hand estimate

Sand instrument hydrometer

Sand instrument sieve

Sand instrument unknown

Sand pretreatment |Hydrogen peroxide [H202] plus Hydrochloric acid
Sand pretreatment |Hydrogen peroxide [H202] plus mild Acetic acid
Sand pretreatment |no pretreatment

Sand pretreatment |pretreatment, deferration included

Sand pretreatment |unknown

sand size 0.82 - 2 mm

sand size 0.85 - 8.1 mm

sand size 8.85 - 1.7 mm

sand size 8.85 - 1 mm

sand size 8.85 - 2 mm

Sand size 8.86 - 2 mm

Sand size 8.863 - 2 mm

Sand size 8.18 - 8.25 mm

Sand size 8.2 - 2 mm

Sand size 8.25 - 8.5 mm

Sand size 1-2mm

Sand size unknown
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Standardization steps

Analytical methods

descriptor standard_: feature_name |Feature_option confidence
[PK] smalli [PK] text |[PK] text [PK] text character va
11585 Sand pretreatment |pretreatment, deferration included [high
11585 Sand size unknown high
11586 Sand dispersion Sodium hexametaphosphate [(NaP03)6] |high
11586 Sand instrument sieve high
11586 Sand pretreatment |pretreatment, deferration included |high
11586 Sand size unknown high
11587 Sand dispersion Sodium hexametaphosphate [(NaP03)6] high
11587 Sand instrument sieve high
11587 Sand pretreatment no pretreatment high
11587 Sand size unknown high
11588 Sand dispersion Sodium hexametaphosphate [(NaP03)6] high
11588 Sand instrument sieve high
11588 Sand pretreatment no pretreatment high
11588 Sand size unknown high
11589 Sand dispersion Sodium hexametaphosphate [(NaP03)6] high
11589 Sand instrument sieve high
11589 Sand pretreatment no pretreatment high
11589 Sand size unknown high
11598 Sand dispersion Sodium hexametaphosphate [(NaP03)6] high
11598 Sand instrument sieve high
11598 Sand pretreatment no pretreatment high
11598 Sand size unknown high
11591 Sand dispersion Sodium hexametaphosphate [(NaP03)6] high
11591 Sand instrument sieve high
11591 Sand pretreatment no pretreatment high
11591 Sand size unknown high




Standardization steps

Analytical methods

source_analytical_method_name
text

standard_analytical_method_name

text

Sand fraction (©.853 to 2 mm) determineg
Pipette method, with appropriate dispers
MaOH 1N,shaking witho.remov.0OM&carbonate
TEGT-/-

Pipette

Calgon,

Pipette

TAMIZADO
Fine earth fraction; ©.25-0.10 mm by sie
Pipette method, with appropriate dispers
Hydrometer method, with dipsersion treat
Pipette method, with appropriate disperd
Pipette method, with appropriate dispers
Pipette method, with appropriate dispers
Fine earth fraction; 1.0-8.5 mm by siev]
Pipette method, with appropriate dispers

method, with appropriate disperg
shaking,without remov.OM&carbong
method, full dispersion (c<0.801]

dispersion
dispersion
dispersion

Bouyoucos. Sand= 0.2-2mm plus 5§ dispersion

dispersion
dispersion
dispersion
dispersion
dispersion
dispersion
dispersion
dispersion
dispersion
dispersion
dispersion
dispersion

TEB7-/- Sand= 0.2-2mm plus 50% of ©.02-§dispersion

Pipette method, with appropriate dispers
Hydrometer method, with dispersion treat
Pipette method, with appropriate dispers
Pipette method, with appropriate dispers
Fine earth fraction; ©.10-0.85 mm by sie

dispersion
dispersion
dispersion
dispersion
dispersion

Hydrometer method, with dispersion treatdispersion

Sodium hydroxide [NaOH], instrument =

unknown,

Sodium hydroxide [NaOH], instrument =

unknown,
unknown,

sieve,
instrument = sieve, pretreatment =
unknow
instrument = sieve, pretreatment =
instrument = sieve, pretreatment =

Sodium hexametaphosphate [(NaP03)&] - Calgon

unknown,
unknown,
unknown,
Ammonium
unknown,
unknown,
unknown,
unknown,
unknown,
Ammonium
unknown,
unknown,
unknown,
unknown,
unknown,
unknown,
unknown,

instrument = sieve, pretreatment =
instrument = sieve, pretreatment =
instrument = sieve, pretreatment =

[NH4], instrument = sieve, pretreat

instrument = hydrometer, pretreatme
instrument = sieve, pretreatment =
instrument = sieve, pretreatment =
instrument = sieve, pretreatment =
instrument = sieve, pretreatment =

[NH4], instrument = sieve, pretreat
instrument = sieve, pretreatment =
instrument = sieve, pretreatment =
instrument = hydrometer, pretreatme
instrument = sieve, pretreatment =
instrument = sieve, pretreatment =
instrument = sieve, pretreatment =
instrument = hydrometer, pretreatme




Last steps
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Last steps

Filter measurements

desc_attribute_standard_id minimum  maximum

character varying(100) numeric(6,2) numeric(6,2)
Bulk density fine earth 8.85 2.70
Bulk density whole soil 8.85 3.60
Calcium carbonate eguivalent total 0.00 1000.08
Clay total 0.08 100.00
Coarse fragments gravimetric total 0.00 180.080
Coarse fragments volumetric total 8.00 100.08
Organic carbon 8.080 1600 .00
pH CaCl2 1.50 13.00
pH H20 1.50 13.00
pH KCl 1.50 13.00
pH NaF 1.50 13.00
sand total 0.00 100.00
Silt total 0.00 100.00
Total carbon 0.00 1000.00
Water retention gravimeiric 0.00 180.00
Water retention volumetric 0.00 100.08

kL
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Last steps

Refresh tables for GeoServer

B [ isric

 catalogs (2)
@ Event Triggers (0)

% Extensions (8)
=2 # Schemas (15)

& admin

& afsp

@ esoter

& Fruitful

& geonetwork

& isis

& ncss

& other

& public

& rest

& soilgrids

& soter

& web_services
L | Co“tions (0)
% Domains (0)

0 HHBBHBMBBBHERBIEHREEBHBRB

&> FTS Configurations (0)
il FTs pictionaries (0)

@ FTS parsers (0)
FTS[Templates (0)
© Fungtions (0)

% sequiences (0)

[ Tables (18)

& Trigger Functions (0)

[E views (0)
& wise
& wosis

Table

geoserver_all
geoserver_bulk_density_fine_earth
geoserver_bulk_density_whole_soil
geoserver_calcium_carbonate_equivalent_total
geoserver_clay_total
geoserver_coarse_fragments_gravimetric_total
geoserver_coarse_fragments_volumetric_total
geoserver_organic_carbon

geoserver_ph_cacl2

geoserver_ph_h2o

geoserver_ph_kcl

geoserver_ph_naf

geoserver_profile

geoserver_sand_total

geoserver_silt_total

geoserver_total_carbon
geoserver_water_retention_gravimetric
geoserver_water_retention_volumetric

S0L pane




Imported datasets

datasek_id datasek_title n_profiles n_layer_rows_inserted
character varying(20) |character varying(220) integer |integer

US-NCSS National Cooperative Soil Survey, National Cooperative Soil ci 64049 24263841
AF-AfSP-1.2 Africa Soil Profiles Database 18514 1619478
MX-INEGI Conjunto de Datos Edafologicos Alfanuméricos, Serie I & II, Ct 12535 656423
WD-WISE World Inventory of Soil Emission Potentials 10242 781669
CA-CanSIs Canadian Soil Information Service 7177 781624
BR-Cooper National Soil Profile Database for Brazil Awvailable to Intern: 5616 186148
BR-Bernoux Radam Brazil Project - Exploratory Soil Surveys / Projeto Rad: 3795 406487
KH-CambSoils Cambodia Soils Data Base 1712 55933
LAC-SOTER Spil and Terrain Database for Latin America and the Caribbean 1672 117614
CN-SOTER Spil and Terrain Database for China 1438 58242
SAF-SOTER Soil and Terrain Database for Southern Africa 969 74702
WD-ISIS ISRIC Soil Information System o997 323319
EU-SOTER Soil and Terrain Database for Central and Eastern Europe 661 44192
ZA-SOTER Soil and Terrain Database for South Africa 619 48929
KE-SOTER Soil and terrain database for Kenya 448 35789
BR-Samuel-Rosa-2015 |Alessandro Samuel-Rosa PhD thesis data from Santa Maria, Rio ( 410 9638
MwW-SO0TER Spoil and Terrain Database for Malawi 375 19879
BE-UplandsI Soil sampling in the belgian uplands I 385 21779
AR-SOTER Soil and Terrain Database for Argentina 222 19888
CAF-SOTER Soil and Terrain Database for Central Africa 165 21421
NP-SOTER Soil and Terrain Database for Nepal 156 8787
NL-Kempen Bas Kempen data from Drenthe province in The Netherlands 156 1253
KET-SOTER Soil and Terrain Database for Upper Tana River Catchment 146 9479
SN&GM-SOTER Soil and Terrain Database for Senegal and the Gambia 96 5467
BT-Caspari Thomas Casparl PhD thesis data from Bhutan 80 13492
TN-SOTER Soil and Terrain Database for Tunisia 56 5317
BR-Samuel-Rosa-2011 |Alessandro Samuel-Rosa data from Caturrita, Santa Maria, Rio ( 48 863
CU-SOTER Soil and Terrain Database for Cuba 30 3363
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WoSIS Iin numbers

« 126 589 unique profiles

- 110 897 profiles with geometry

+ 30 million soil properties
measurements

- 4 million soil properties
measurements being served
through WFS

- 10 soil properties being served

through WES:

- Bulk density

- Calcium carbonate

- Carbon (Total / Organic)

- Coarse fragments

- pH

- Water retention

- Texture (Sand, Silt, Clay)

- Cation exchange capacity

- Electrical conductivity

- Classification: FAO, WRB, S. taxonomy

World Soil Information




WoSIS derived datasets

Latest (dynamic) dataset: This dataset contains the most recent
complement of standardised soil data served from WoSIS. Being dynamic,
the dataset will grow once new point data are standardised, additional soll
properties are considered, and/or when possible corrections are required.
The latest dataset is served through an OGC-compliant WFS (Web Feature
Service). The point data can be accessed from GIS or R.

Snapshot (static) dataset: These are a representation of the complement
of standardised data available at a given moment (e.g. July 2016). Each
snapshot is given a unique name and digital object identifier (doi) for
consistent citation purposes. So far, one snapshot has been released.
Served as a zipped txt files. Methodological details are provided in a paper in
Earth System Data Journal.




WoSIS latest
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: =g Title 4 Name Abstract Cache Feature Filter
‘ All unique profiles wosis:profile = d Own I Oad
Bulk density fine earth wosis:;geoserver_bulk_density_fine_earth =
| Bulk density whole seil wosis:geoserver_bulk_density_whole_soil =&
| B ’ . h )
Calcium carbonate equivalent to... wosis:geoserver_calcium_carbonate_equi... ) °
[y Carbon organic wosis:geoserver_organic_carbon ] . ar yO u r re Se arC
| ¥ Carbon total wosis:geoserver_total_carbon ™ Modify WFS connection i '
Coarse fragments gravimetric to... wosis:geoserver_coarse_fragments_gravi... =& - - -
@ Coarse fragments volumetric total wosis:geoserver_coarse_fragments_volu... =& Connection details I I I l I I le Iate y Wlt
Texture - Clay total wosis:geoserver_clay_total = Name |wosis P e
Texture - Sand total wosis:geoserver_sand_total = - | .
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— 1 Password
o0 & use title For layer name . . .
& only request Features overlapping the current view extent e — ox ISrIC.Org/eXpIOre/WOSIS
Coordinate reference system B ;J =
EPSC:4326 W
Help Add Build query Close

ANTARCTICA

” Browser Pa... | Layers Pa...

5, St s s, 54

| % coordinate: -18595498,17378304 Scale 147,914,387 | ~ | Rotation: |0.0 > B Render & EPSG:3857 (OTF) @
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Wo0SIS snhapshots

Were: http://geonode.isric.org/layers/geonode:wosis_201607_profiles
Download Layer

Zipped Shapefile
Or in the command line

wget http.//geonode.isric.org/uploaded/documents/WoSIS 2016 July.zip
unzip WoSIS_2016_July.zip

What: 32 MB zipped file

4 files in it
ReadmeFirst WoSIS 2016.pdf (148 KB)
wosis 201607 _attributes.txt ( 4 KB/ 23 records)
wosis 201607 _layers.txt (679 MB / 455 820 records)
wosis 201607 _profiles.txt ( 9MB/ 94 442 records)
How: Using R

rﬂ.ﬁ_ wintese World Soil Information



http://geonode.isric.org/layers/geonode:wosis_201607_profiles
http://geonode.isric.org/uploaded/documents/WoSIS_2016_July.zip

Wo0SIS snhapshots

# load data

setwd("/home/eloi/Downloads/")

attributes = read.table("wosis_201607_attributes.txt", sep="\t",quote = ",
header=TRUE)

profiles = read.table("wosis_201607_profiles.txt", sep="\t",quote = ",
header=TRUE)

layers = read.table("wosis_201607_layers.txt", sep="it", quote="",
header=TRUE)

dim(attributes)
dim(profiles)
dim(layers)

colnames(attributes)
colnames(profiles)
colnames(layers)

s World Soil Information



Wo0SIS snhapshots

# display data
attributes[1:22, 1:5]
profiles[1:10, 1:6]
layers[1:10, 1:6]

# merge profiles with layers

mer <- merge(x = profiles, y = layers, by = "profile_id", all = TRUE)

sel <- mer[mer$country _name=="Brazil" & lis.na(mer][,"orgc_value_avg"]),]
sel <- sellorder(sel$profile_id, sel$top, sel$bottom),]

dim(sel)

# plot data
hist(log(sell,"orgc_value_avg"]))
plot(sel$longitude, sel$latitude)

World Soil Information




Wo0SIS snhapshots

# plot point data

install.packages("leaflet”, dependencies = TRUE)

library(leaflet)

mymap <- leaflet(sel) %>% addProviderTiles(providers$CartoDB.Positron)
%>% addMarkers(~longitude, ~latitude, popup = ~paste(as.character(top),
as.character(bottom), as.character(orgc_value _avg), sep="|"), label =
~paste(as.character(top), as.character(bottom),
as.character(orgc_value_avg), sep="|"), clusterOptions =
markerClusterOptions())

mymap

More about the use of Leaflet in R: https://rstudio.github.io/leaflet/

e L2RIS. World Soil Information



Thank you oS
SOILS,
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