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All databases are structured
according to their goals

especially: how the data is to be (re-)used
(= ,requirements”)

Edaphobase explicitly developed to understand:

Soll biodiversity ecology

» Species distribution (and its drivers)

» Species autecology (niche space)
» Soll-biodiversity of areas or habitat types
» Solil-biodiversity functional roles

Data Structures 4
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Intended answerable questions with Edaphobase:

Environmental &
anthropogenic controls ?

Habitat

Spatial
data

data

Environ. preferences
& constraints ?

Distribution patterns ?

Species

occurrence

External Data data
Soil type

Land cover, elevation

Effects

on ESS 2 € |(Functional) groups

Prec., Temp.
Soil H,O, C
CO,, N,O emissions

org

Species

descriptive
data (traits)
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Further Edaphobase intentions:

» Integrate heterogeneous sources

> Accommodate diverse (data-provider) purposes

« Data repository (= DOISs)
» Research data management (RDM)

Biodiversity surveys & monitoring programmes
Research projects

Ecotoxicology

Experiments

» Collection management

> Structure & harmonize to allow common data re-use

» Unsure high data quality

> Follow FAIR principles

SENCKENBERG
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Edaphobase # Data Repository
(storing ,stand alone* tables of data)

|

Edaphobase = a Data Warehouse
(integrating, harmonizing and storing all data together)

(Definition a Kimball & Ross 2002, Inmon 2005):

Subject-oriented; Domain specific (= soil biodiversity)

Integrate and structure heterogeneous data (from multiple sources)
Data homogeneously structured for common query and analysis
Time-variant; i.e., data from different acquisition dates together

Non-volatile; i.e., once data is stored, it should not be altered
= possible corrections

SENCKENBERG

world of biodiversity ®base Data Structures 7
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[I. Overview of data structures & connections
Info;: Where to find further information

=) > 600 data fields (variables)
"""" = options !
Most not required (many rarely used)

r==) Edaphobase = complex
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Edaphobase data model structured to assess:

What - Which taxa & their quantities
Where - Which sites of occurrence
When - Sampling dates/periods
Which conditions - Site environmental (meta)data
Who - Who sampled; Data owners
How - Methodological metadata

SENCKENBERG
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Edaphobase Overview
General data-model concept

Raw data

Literature Collections

MetaData

* Person (author, owner ...)
* Title / Name / Number

Observation /. Object

-

Taxon Site

* Name
* Rank
* Systematics

» Sample = Region
* Name
* Coordinates

Taxon description Sampling description Site description

* Quantities * Date * Habitat Type
* Morphology  Sampling method * Sail
* Biology » Extraction method * \/egetation

» Weather/ Climate

ocoskE SENCKENBERG edapho

e Data Structures 11
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Edaphobase Overview
Common data sheets & Edaphobase data linkage

SITE (Spatial / Habitat data) ‘

Biogeo- . . Habi- Veg./
region Country Site Lat Long |Soil ... .. tat Land Use...
N I I
\\wa Site H
\S
IS ecies Site Sampling Abund. Biomass* Length* Width*
TAXON P date : g

(Species occurrence
data)

* Measured; spp overall averages in descriptive data

SENCKENBERG
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Edaphobase Overview
Common data sheets & Edaphobase data linkage

SITE (Spatial / Habitat data) ‘

Biogeo- . . Habi Veg./
region Country Site Lat Long |Soil ... .. tat. Land Use...
_‘\ :
\ (+ Date)
£S|te“ = Observation
\S
TAXON ISpecies Site Sa::::le:ng Abund. Biomass* Length* Width*
(Species occurrence ) ) )
data)

SENCKENBERG

world of biodiversity

* Measured; spp overall averages in descriptive data
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Edaphobase data structures and linkages

Gut content
Analyses

DNA/RNA
Sequences

Protein /
Enzyme
Analyses

Biology/

General

(Observarion), Traits

Stabile

Isotope Observation Morphology
Analyses Data
Fatty Acid
Analyses
Preparation
Morphology .
(measured) / [ Identification Vegetation

methods

General
(Site
descrip.)

Extraction
Methods .
S Ite General

(description) Geography

General
(Soil)

Sampling Samp“ng
Methods eve nt

General
(Source)

General

(Sampling) Source

Stabile
Isotopes
(Soil)

Raw Data



Further Info | > edaphobase.org // Nextcloud / Edaphobase — Information fields (variables)

Enzyme ~—Conoral _ - oS
Analyses
” Edaphobase-Information fields_2019v_EN_public version.xlsx - Microsoft Excel

N
yrzimnic —————————
R
. o ’ = =] /
4 A a = v 3 - e
= A » ’ y
F ¥ U . = iwE -
4 . -
Al - fe Class
- i o Und Hierarchical St col
1 Class Subclass Data-field Name Description Type nit level
A General geographical information pertaining t ampling/s y site
‘ Varia
Sit
1 . General geography  Country Name of country (political List
0 Lnp

= T N rrounding region, locatable lar area Observation
General geography Observation region ) L < Text A
iarge newghbornng area region

> Sites are assigned within a region

ALL LM H OSSP study, spdauidany

—— B e o it '
generailty homogeneous in its habitat properties

pe, soil type, land use type

ma yulaton)

* Mandatory field as site name or site code (if

Observation

. 4 1ex .
possible as named in source) o site A

> May encompass several plots

his geographic hierarchical level is the data-

harmonization “site”-level used for comparisons

SOSery




Cateqorical variables

(i.e. Taxonomy, Habitat types, Soil types, Soil Horizon, etc.)

—> Standardized vocabularies (,authority lists®)
(data comparability, avoids typo errors)

,Edaphobase selection-list browser*

slb_v0.20180419.exe

[ A ; _
a¢ Edaphobase List Browser v 201... O X
. Further Info
B | ¢ | = v e
Sampling | observation method v ‘ edaphObase .0rg
Sampling | observation method ‘ Nextcloud \
El substrate sampling in the field (extraction in the lab) . . .
EI . direct sampling (extraction in situ) EdaphObase = InfOI‘m a.t|0n F|e|dS (VanabIES) \
I L] h.ar.ld sampling with Forceps, brush etc. AuthOI’Ity L|St Browser
. [ sifting methods
- [#-  extraction with formalin or mustard
4 exhaustor data
= foggi
. ::,r:;:,vn:tggmg X Edaphobase-Information fields_2017v_EN_public version.xlsx
& lnocking g _ . .
@ light-trapping Readme - Edaphobase Browser for selection lists.txt
@ | electrical extraction BE slb v0.20180419.exe
- @ Plankton net B
@ | trapping |£ ] slb_v0.20180419 jar
‘ Combination of several sampling techniques
s IBERG edapho
o e DRI P Data Structures 16
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Cateqorical variables

(i.e. Taxonomy, Habitat types, Soil types, Soil horizon, etc.)

—> Standardized vocabularies (,,authority lists*)
(data comparability, avoids typo errors)

Use international standards
(where available)
B2 Edapho l.e., ISO, EUNIS, CORINE, WRB etc.
Sampiing | - Amendable
amplin 5 . .
A p jon Fields (variables)\
e Further Info
! siff
. Edaphobase.org /
L. o Data Base Content and Structure / o
® o _ _ _ 7v_EN_public version.xlsx
Standardized vocabulary for categorical variables o
t . :f” selection lists.txt
ig
! electrical extraction ! B SID_vU.20 1808 T exe

# Plankton net

trapping
Combination of several sampling techniques

Visual
SsENCRENBERG edaphno
world of biodiversity Psbase

=] slb_v0.20180419.jar
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Database VVocabulary!

(so we're all on the same page today)

Data set

A
[ N

A B C D E F G

1 Taxon Count in sample(s) Country Observation area Observation site Latitude Longitude
2 _Oniscus asellus Linnaeus, 1758 1 Germany NP Eifel Schlitterley (EB_NW33) 50.6203 6.4938 Eichen
m) |5 Ligidium hypnorum (Cuvier, 1792) 1 Germany NP Eifel Naturwald Nord (EB NW23)  50.5698 6.3601 boden|
reC 0 rd 4 Trichoniscus 1 Germany NP Eifel Langerscheid 2 (EB_NW22) 50.5461 6.3405 boden
5 Oniscus asellus Linnaeus, 1758 1 Germany NP Eifel Langerscheid 1 (EB_NW13) 50.5500 6.3415 Fichter]
6 Trichoniscus 1 Germany NP Eifel Langerscheid 2 (EB_NW22) 50.5461 6.3405 boden
7 Oniscus asellus Linnaeus, 1758 1 Germany NP Eifel Schlitterley (EB_NW33) 50.6203 6.4938 Eichen
8 Ligidium hypnorum (Cuvier, 1792) 1 Germany NP Eifel Langerscheid 1 (EB_NW13) 50.5500 6.3415 Fichter
9 Porcellio scaber Latreille, 1804 1 Germany NP Eifel Weiersheld (EB_NW32) 50.6263 6.4154 Eichen
10 Trichoniscus 1 Germany NP Eifel Naturwald Nord (EB_NW23) 50.5698 6.3601 boden
11 Porcellio scaber Latreille, 1804 1 Germany NP Eifel Schlitterley (EB_NW33) 50.6203 6.4938 Eichen
12 Oniscus asellus Linnaeus, 1758 1 Germany NP Eifel Langerscheid 1 (EB_NW13) 50.5500 6.3415 Fichter
13 Philoscia 1 Germany NP Eifel Weiersheld (EB_NW32) 50.6263 6.4154 Eichen
14 Oniscus asellus Linnaeus, 1758 1 Germany NP Eifel Weiersheld (EB_NW32) 50.6263 6.4154 Eichen
15 Oniscus asellus Linnaeus, 1758 1 Germany NP Eifel Langerscheid 1 (EB_NW13) 50.5500 6.3415 Fichter
16 Oniscus asellus Linnaeus, 1758 1 Germany NP Eifel Schlitterley (EB_NW33) 50.6203 6.4938 Eichen
17 Oniscus asellus Linnaeus, 1758 1 Germany NP Eifel Langerscheid 1 (EB_NW13) 50.5500 6.3415 Fichte]
18 Oniscus asellus Linnaeus, 1758 2 Germany NP Eifel B265 Gemind (EB_NW31) 50.5803 6.5020 Eichen
19 Oniscus asellus Linnaeus, 1758 1 Germany NP Eifel Wachterbuche (EB_NW?21) 50.5402 6.3382 boden
20 Oniscus asellus Linnaeus, 1758 1 Germany NP Eifel Schlitterley (EB_NW33) 50.6203 6.4938 Eichen
21 Oniscus asellus Linnaeus, 1758 1 Germany NP Eifel B265 Gemiind (EB_NW31) 50.5803 6.5020 Eichen
22 Philoscia 1 Germany NP Eifel B265 Gemiind (EB_NW31) 50.5803 6.5020 Eichen
23 Oniscus asellus Linnaeus, 1758 1 Germany NP Eifel Wachterbuche (EB_NW21) 50.5402 6.3382 boden
i i ng 1758 16 i 23) 50 5698 £ 3601 hadend

ocostE SENCKENBERG  edapho
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Edaphobase‘s ,data philosophy*
Overview of data structures & connections

e s Info: Where to find further information
prabis o Ill. Data on sources
s Observation Info: How personal data is handled
Analyses Data
Quanttes V. Data on taxonomy
V. Data on spatial geography (sites of occurrence)
4 VI. Data on soil-biodiversity observations
Info: Harmonization of quantitative data

N Ill. Data on (site) environmental conditions

Methods

Info: Data & Metadata
_ V. Data on methodology
Sampling Sampllng o
Methods event /7 V. For experts: Edaphobase’s technical data-model
(Source) Soil
Weather
General Fatty
(Sampling) ?s%?l? _
o
ccoskt SENCKENBERG edapho . =
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Edaphobase Data Sources

Habiat type
vald tavon caurkry dstnct

A5 ophsela . France (FR) ad-Pyrindes (FR-A) Do and mesed v
226,064 Corstophysela . Germany (DE)  Baden-Wirtterberg (DE-BW) Dacidous s miced v
4] cphysels . Germary (D€} | Baden-Wirttemberg (OE-BW) Dscidous and meed w
228,163 Ceratophysela . Germany (CE) Baden-Worttemberg (DE-BW) Deciduous aned meced v
226,168 ophysels  Germany (DE) | Baden-wisttenberg (DE-BW) Dcidaous ared miced v
228,200 Cerstophysels . Germany (D€} Baden-Wirttemberg (E-BW) Discidous and meed w
zzzzzzz ophysela Germany (DE} Baden-wrttemberg (DE-BW) Deciducus and meced v
226,246 ophysshs  Germany (DE) Baden-Worttemberg (DE-BW) Daciduous ared miced v
252 cphysels Germany (DE) | Baden-Wirttemberg (CE-BW) Decidous and meed v
228,545 Cerstophysels . Germany (CE) Baden-Wurtenberg (DE-BW) Deciduous and meced v
228,624 ophysala armanty (DE} Baden-wirttemter g (DE-BW) -5pruce plantations (:
228,650 Cerstophysels  Germany (DE)  Baden-Winttemberg (DE-BW) ~spruce plenkatians (-
ophysela ‘Germany (DE} Baden-wurttemterg (DE-BW) ~spruce plantations [+

226,738 ophysels  Germany (DE) Baden-worttemberg (DE-BW) Daciduous ared meced
75 cphysels  Germany (DE) | Baden-Wisttemberg (DE-BW) Dicidous s meed v
31,202 ratophyselia Germany (DE) Baden-wurttemberg (DE-BW) Fupanan and forest fring
31,29 ophysela . Garmany (DE) Baden-Worttembsg (DE-BW, Riparian and forast fring
232,143 Corstophysels . Germany (DE)  Baden-Wirtterberg (DE-BW) Discidous s mied v
232,160 Cerstophyssla ‘Germany (DE} Baden-wurttemberg (DE-BW) Dsciducus and meced v
233,758 sl o uth el dry grasslands
233,259 ophysela  Coech Republe .| South Moravian Region {Shomoravsky kra... Natural dry grasslares
93,99 Cerstophysels  Czech Republe .. South Morsvian Region { Shomoravsky bra... Natural dry grasslands
rre - 2t s

Research projects » Journal articles
Monitoring results » Books

Student courses > Reports
Personal observations > ,Grey" literature

VV VY

Collections

» Museum collections
» Sub-collections

» Collection objects
» Types

ocoskE SENCKENBERG edapho

EUROPEAN COOPERATION

IN SCIENCE & TECHNOLDGY World Of b|0diver5ity .'-. base
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Edaphobase Data Sources

Habiat type
vald tacon courtry dstrict

e ophysela . | France (FR) Wad-Pyvindes (FRA) Dwcicous and meced v
226,064 Cershophyssls Germany (DE)  Baden-wirttembsrg (DE-BW) Dacidous s miced v
8,139 Coratophysels . Germany (€} | Baden-Wirttemberg (O£-BW) Dscidous and meed w
228,163 Ceratophysela . Germany (CE) Baden-Worttemberg (DE-BW) Deciduous aned meced v
226,168 ophysels  Germany (DE) | Baden-wisttenberg (DE-BW) Dcidaous ared miced v
228,200 Cerstophysels . Germany (D€} Baden-Wirttemberg (OE-BW) Discidous and meed w
228,226 ophysella . Germany (DE) Baden-Worttemberg (DE-BW) Discicous and meced v
226,246 Corstophysella . Germany (DE) Baden-Worttemberg (DE-BW) Daciduous ared miced v
6,202 Corafophysels . Germany (DE) | Baden-Wirttemberg (DE-BW) Decidous and meed v
228,545 Ceratophysela . Germany (CE) Baden-Worttemberg (DE-BW) Deciducus and meced w
226,624 ophysela Garmany (CE) Baden-Wirttember g (DE-BW) ~spruce plantations [
228,650 Cerstophyssls iermany (DE} Baden-wirttemberg (DE-BW) Fir-spruce plantations (4
28, ophysela Germany (DE} Baden-wurttemberg (DE-BW) ~spruce plantations [+
226,738 Corstophysela . Germany (DE) Baden-worttemberg (DE-BW) Daciduous aned neced v

226,75 cphysels  Germany (DE) | Baden-Wisttemberg (DE-BW) D
231,202 Cerstophysels  Germany (D€}  Baden-wirttemberg (CE-BW) fupanian and forest find
231,29 ophysela . Garmany (DE) Baden-Worttembe g (DE-BW) Riparian and forast fring
232,143 Cershophyssls Germany (DE)  Baden-wirttembsrg (DE-BW) Discidous s mied v
32,180 Corafophysels . Germany (€} | Baden-Wirttemberg (OE-BW) Decdous and meed w
733,253 = e uth Nafural dry graslands
233,259 Cerstophysels CoschRepublic . South Moravian Region (Jhomoravsky kra...  Natural dry grasslards
233,3% ¢ Natural dry grassiands
o e i

« Dataset name » Article / Chapter title
* Project title e Journal / Book

e Subproject  Pages
Pl / Data Owner e Authors

Collections

Collection name
Sub-collection name
Collection object nr.
Type (Y/N)

ocoskE SENCKENBERG
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IN SCIENCE & TECHNOLOGY world of biodive rSlty

edapho
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Edaphobase Data Sources

I Further Info F_V

Personal Information:

* Name (first name, family name)
o Title

 Institution

o Address

 E-Mail address

e (Phone number)

- Only ,Name* is shown online! (to cite data source!)
« Data] > Edaphobase does not share with any external source! )n name

* Proje ection name
» Subproject «ATCcle 7 Chapter tiie s Collection object nr.
 PI/ Data Owner  Pages » Type (Y/N)

SENCKENBERG
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Sampling Scope

(Background information on purpose of data set)

» Needed for data (re-)use
(filtering appropriate data in analysis tools)

l.e., not appropriate:

 single observations as site representative
» species-level studies in community-level analyses
» presence/absence data in quantitative regressions

3 (binary) variables:

Sampling Effort = single sample / multiple samples

Quantification level = (ualitative / quantitative
Species composition level - single species / community (Spp. composition)

ocoskE SENCKENBERG edapho

EUROPEAN COOPERATION

IN SCIENCE & TECHNOLOGY W0r|d Of blodn;e rs|ty .... base Data StrUCtureS 23



|. Edaphobase’s ,data philosophy*
II. Overview of data structures & connections

Info: Where to find further information

Biology/
Traits
Morphology

lll. Data on sources
Info: How personal data is handled
V. Data on taxonomy

V. Data on spatial geography (sites of occurrence)

VI. Data on soil-biodiversity observations e
. . . . eneral
Info: Harmonization of quantitative data :e‘fc‘??p.)
VIl. Data on (site) environmental conditions
Info: Data & Metadata oy il
VIIl. Data on methodology
IX. For experts: Edaphobase's technical data-model S
(Source) Soil
Weather
General Fatty
(Sampling) Source ?Scé‘ﬁ
person Raw Data |ss(§§|i%l):s
Scope
Literature Collection
-~ h
ccost SENCKENBERG edapho . . _,
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Edaphobase Taxonomic “Backbone”

Only full taxonomic nomenclature = distinct & unambiguous
(data comparability!)

Includes:

« taxon name (i.e., genus, species epithet)
» describing author(s)

» year of description

» Dbrackets or not

> follows int‘l nomenclatural rules

Edaphobase maintains a taxonomic ,backbone” for all included organism groups

» Based on authoritative sources (i.e., Fauna Europaea, collembola.org, int'l experts)
* As up to date as possible

» Avoids typographic errors (data comparability!)

» Includes synonym relationships
» Amendable! (new taxa can be added as needed)

= Taxonomic review boards needed!

SENCKENBERG
world of biodiversity Pbase Data Structures 25



Observation

Edaphobase Taxonomy

Taxonomic /
Rank

boolean string
Synonyms
y(y/,\}() Synonyms string
> 7| Remarks
boolean
Valid Species boolean
(Y/N) . Is major group
found is a
found at
Do boolean
(\‘é\(\s Al
@ s Brackets (Y/N)

R
s

=N

B g Year of
@ . -

description
= . integer
‘ Describing
. Author
string, etc.
@@ string
SENCKENBERG

world of biodiversity

& base

super-order

suborder
infraorder

hypoorder

pecie
aroup

subspecies

I

N
(@)
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Edaphobase Taxonomy =2 Traits

Work in Progress
Currently very rudimentary
 Trophic level

« Nematode feeding types Biology/

Traits

 Lifeform types (earthworm, etc.)
 (many) morphological characters

orpholog
Plan - strongly expand!
(links to, e.g., BETSI, EcoTaxonomy?)
» Behavioural / Physiological traits
Effect traits
Response Traits
» Morphological characters

L COSE SENCKENBERG  edapho

world of biodiversity Psbase Data Structures 27



Edaphobase Taxonomy =2 Traits

Work in Progress
Currently very rudimentary
 Trophic level

« Nematode feeding types Biology/

Traits

 Life form types (earthworm, etc.)
« (many) morphological characters/

orpholog

_ Linked to the Taxon !

(i (not individual measurements)
>
Linked to any systematic level

m
» Morphological characters

CostE SENCKENBERG edapho

EUROPEAN COOPERATION

IN SCIENCE & TECHNOLOGY world Of b|Od|verS|ty .'-. base Data StrUCtureS 28



Edaphobase Overview
Common data sheets & Edaphobase data linkage

SITE (Spatial / Habitat data) ‘

Biogeo- . . Habi- Veg./
region Country Site Lat Long |Soil ... .. tat Land Use...
N I I
\\wa Site H
\S
IS ecies Site Sampling Abund. Biomass* Length* Width*
TAXON P date : g

(Species occurrence
data)

* Measured; spp overall averages in descriptive data

SENCKENBERG
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SITE (Spatial / Habitat data)

Biogeo- . . Habi- Veg./
region Country Site Lat Long |Sail ... tat.. Land Use...
) ) N - : : : : : : :
\ Site
| . o Sampling
TAXON Species Site date Abund. Biomass* Length* Width*
(Species i - - - i - -
occurrence data) - - _ _ B}
A - - - - -
l SpeC|es easured; spp overall averages in descriptive data
TRAITS Species Funct. Endem‘ic/ Life ai n.on-
(Species Type* peregrine stage 4 native?**

descriptive data)

SENCKENBERG

world of biodiversity

Psbase

Data Structures
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SITE (Spatial / Habitat data)

Biogeo- . . Habi- Veg./
region Country Site Lat Long |Sail ... tat.. Land Use
: : _ : : | €=l . : : :
- - A - - -
N - \\
\ Site X
| . ~.. Sampling . % K -
TAXON Species Site date Abund. Biomass Ler\fch Width
(Species i - - i i _k: -
occurrence data) - - _ _ \‘ B}
_ - _ -y -
- —_ - - - - I -
- - - - 1 -
- - - - 1 -
A _ _ _ l -
l SpeCies beasured; spp overall averages |r1descriptive data
L
TRAITS . Funct. Endemic/ Life no
( Species Species Type* peregrine stage ratt natiye?**
(4
= _ _ Z _ -
. . -’
descriptive data) i i i i == i

SENCKENBERG

world of biodiversity

®base

Data Structures
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Edaphobase’s ,data philosophy*
Overview of data structures & connections
Info: Where to find further information
Data on sources
Info: How personal data is handled

IV. Data on taxonomy

V. Data on spatial geography (sites of occurrence)
VI.

Data on soil-biodiversity observations
Info: Harmonization of quantitative data

VII. Data on (site) environmental conditions

Info: Data & Metadata

VIIl. Data on methodology

Taxonomy
Biology/
Traits
Taxon Morphology
Vegetation

General
(Site
descrip.)

Site General
(description) Geography

IX. For experts: Edaphobase’s technical data-model e
(Source) - Weather
General /Eg?;
(Sampling) Source G Stabile
Person Raw Data Is(oSu[J);i)l)es
Scope
Literature Collection
ocoskE SENCKENBERG edapho
EUROPEAN COOPERATION . . . '. Data Stru CtU res 32
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Edaphobase “Geoqgraphy”
(hierarchal spatial relationships)

e Sub-Sample o Sample * Plot
> > . . .
B0
M o State” / Region e Sjte

’
L COSE SENCKENBERG  edapho

IN SCIENCE & TECHNOLOGY world of biodiversity .'-' base Data Structures 33



Edaphobase “Geography”
(hierarchal spatial relationships)

» Sub-Sample « Sample * Plot

» Geo-coordinates ! (+ “radius” [precision])

» All data can be added at any hierarchal level
— coordinates
— biodiversity
— site metadata

» Data harmonization unit = ,site

(= data comparability)

Data Structures 34
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Edaphobase “Geographical hierarchy”

Integration in

Variables Edaphobase data model
Region
( - Geography
q % Name + Coordinates
Plot A

Sampling Date = | Sampling event

— Sample If not
Single sample number of sample-level data,

: samples ,Nr. of samples = 1*

Subsample
[ |
[ Taxon } { Observation ]
B ocoskeE SENCKENBERG edapho Data Structures 35
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Analyses

Protein /
Enzyme
Analyses

Stabile
Isotope
Analyses

Fatty Acid
Analyses

Morphology
(measured)

Extraction

Gut content DNA/RNA

Sequences

Observation
Data

Identification
methods

General
Observation

Preparation

|. Edaphobase’s ,data philosophy*
II. Overview of data structures & connections
Info: Where to find further information
lll. Data on sources
Info: How personal data is handled
Data on taxonomy

V. Data on spatial geography (sites of occurrence)
Data on soil-biodiversity observations

Info: Harmonization of quantitative data

VII. Data on (site) environmental conditions

e Info: Data & Metadata
VIIl. Data on methodology
Sampling Sampllng . 5
Methods — IX. For experts: Edaphobase’s technical data-model
General
(Source) Soll
Weather
General Fatty
(Sampling) Source ?s%?l?
Person Raw Data Issé?;);llgs
(Soil)
Scope
Literature Collection
e edapho
VEDSI: SENCKENBERG P Data Structures 36
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Edaphobase Object / Observation

Represents the ,true®
(= sampled)

Gut content

DNA/RNA

. . . Analyses Sequences S |te
biodiversity data oot |
Enzyme General
Analyses (Observation)
Stabile
Isotope Observation
Analyses Data Taxon

Fatty Acid
Analyses

,Observed“ data
Preparation (=2 individuals!)
|dentification linked to
Site & Taxon

Morphology
(measured)

methods

SENCKENBERG  edapho
world of biodiversity "’base Data Structures 37



Edaphobase Object / Observation

General
(Observation)

* Is experimental? \/
 Is fossil?

Gut content
Analyses

DNA/RNA

Site

Sequences

Proteir-*
Enzymr
Analys

Stabile

Isot
Fyevied  Taxon-related? Taxon
e Published in ... es
Fatty Acid « Remarks

Analyses

crCcostE SENCKENBERG  edapho

. world of biodiversity .'-' base Data Structures 38



Edaphobase Object / Observation

This is the important biodiv datal!

 Total ind. in sample (= Counts)
e« Countin Collection
 Abundance (i.e., Ind./m?)

o Activity density (Ind./Trap/Time)
« Dominance or Frequency

* Dry or Fresh Weight (specimen)
 Biomass (total ind./taxon)

e Sex

 Developmental stage

| —

Quantities

Site

Taxon

EUROPEAN COOPERATION
IN SCIENCE & TECHNOLDGY

SENCKENBERG edapho

world of biodiversity Pgbase

Data Structures
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Edaphobase Object / Observation

This is the important hindiv datal
Site
. Totalind. in s, Specimen.quantification
can be linked to any
* Countin Colle spatial scale ! |
 Abundance (i.
e Activity densif * Sub-sample Taxon
« Dominance or * Sample
« Dry or Fresh \] * Plot
 Biomass (tota  Site
¢ Sex  Region
e Developmentz « Country
° *
EDEI: SENCKENBERG edapho Data Structures 40
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Edaphobase Object / Observation

Site

Shecimen auantification

= |Ind./m?2

Further Info

Harmonization of quantitative species data:

(=2 number of samples, surface area or diameter of sample)

* [nd./Trap/Time (= number of traps, exposition period)

A

Developmente « Country

SENCKENBERG
world of biodiversity Pgbase

Data Structures
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Further Info

Spatial harmonization of biodiversity quantities

Sub-Sample

Sample

Plot
2 O

>
> (Ind./m?)
@ (Ind./qg)

State" / Reqgion

> i i
B0
N /o

@ mim|=m SENCRENBERG

world of biodiversity

| ' Ter ) I ]| | h :

-'- base ata Structures
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Edaphobase Object / Observation

A\ A

Allows data users to assess
identifications

* |dentification date /

« lIdentifier (Person)

Site

Taxon
* |dentification literature

 Vouchers deposited in ...

e Remarks

Identification
methods

cosk SENCI(ENé\/édapho
world of biodiversity .'- base Data Structures 43
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Edaphobase Object / Observation

L

Mostly used for
collections management ,)

- Embedding agent /

e Staining methods

Site

: Taxon
« Sealing agent

o “Type” form (!)

ies

Preparation

CoskE SENCKENBERG edapho
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Edaphobase Object / Qhservation

DNA/RNA
@ Sequences
Work in Progress !!

Mainly for assessing molecular
identifications /

Taxon

Site

 DNA extraction methods
 Gene (region) es
« Segment length

 Primers (forward / reverse)

e Seqguence

 Link to sequence database(s)

Data Structures 45
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obase Object / Observation

Gut content

Analyses .
Site

Protein / All of these categories used for
Enzyme direct measurements
Anal

AYSEes » Usually for research data

management
Taxon

Stable
Isotope
Analyses

Directly linked to individuals

“Body part used” also possible
Input of single FAs, isotopes, etc.
Units / Some method information

N

YV V VYV VY

Fatty Acid
Analyses

Morphology
(measured)

_KENBERG

world of biodiversity .'. base Data Structures 46



Edaphobase’s ,data philosophy*
Overview of data structures & connections

Info: Where to find further information

Data on sources

Info: How personal data is handled

Data on taxonomy

Data on spatial geography (sites of occurrence)
Data on soil-biodiversity observations

Info: Harmonization of quantitative data

VII. Data on (site) environmental conditions

Info: Data & Metadata

VIIl. Data on methodology
IX. For experts: Edaphobase’s technical data-modell

Taxonomy

Biology/
Traits

Taxon Morphology

Vegetation

General
(Site
descrip.)

Slte General
(description) Geography

General
(Soil)

Fatty

Stabile
Isotopes
(Soil)

(sii?&rlzlg) Source
Literature Collection
ocoskE SENCKENBERG

EUROPEAN COOPERATION
IN SCIENCE & TECHNOLDGY

world of biodiversity

edapho
Psbase
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Edaphobase (environmental) Site description

Description date General

Habitat Type / Land Use (Site
— German BfN descrip.)
— CORINE 1

— EUNIS?
General
Microhabitat Geography

Altitude (m.a.s.l.)

Slope Climate
Monitoring site? (Y/N)

Is experimental? (Y/N)
(Anthropogenic) influence [WiP]

1 https://land.copernicus.eu/pan-european/corine-land-cover/clc2018
2 https://eunis.eea.europa.eu/

EUROPEAN COOPERATION
IN SCIENCE & TECHNOLDGY

SENCKENBERG edapho

world of biodiversity Pgbase

Data Structures
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Edaphobase (environmental) Site description

General

« Description date
o Soil Type
e Humus Form

General

« Sampled Horizon
o Soil depth
e H,O/WHC

Chemical parameters Physical parameters

Stable
Isotopes
(Soail)

SOM
C

I\Iorg / total
C/N

I:)total

CEC / Base
Saturation

CaCo,

org / total

— Soil Texture

— % Sand / Clay /
Silt

— Density

— Pore Volume

49



Edaphobase (environmental) Site description

General

« Description date « Sampled Horizon
o Soil Type o Soil depth
e Humus Form e H,O/WHC

General
parameters

S0 )il Texture
. B % Sand / Clay /
- Norg/total ol
Cen — Density
b — Pore Volume

total

Stable \ — CEC /Base -

Isotopes Saturation
— CaCOq,

OcoskE SE -
EUROPEAN COOPERATION
IN SCIENCE & TECHNOLOGY




Edaphobase (environmental) Site description

Fatty Acids & Stabile Isotopes

- Soil !! (for comparison with animals)
- Generally for RDM

General
(Soail)

= Date

= Person

= Substrate

= Methods

= 315N/ 013C Baselines
= Total PFLA

= Bacteria : Fungi ratio
= |ndividual FAs

Stable

Isotopes
(Soail)

51



Edaphobase (environmental) Site description

Vegetation

Description date
Person

General
(Site
descrip.)

Phytosociological unit
Total Cover [%)]
Species / Cover [%]

— Canopy

— Shrub

— Herbaceous

General
Geography

— Moss
Weather

— Epiphytes

..............
IN SCIENCE & TECHNOLDGY

SENCKENBERG edapho

world of biodiversity Pgbase

Data Structures
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Edaphobase (environmental) Site description

Weather = conditions at sampling
Climate = long-term conditions >tation

 Description date (weather)

General
(Site
descrip.)

General
Geography

« Measurement site (climate)

« Temperature (air / soil [depth])

* Precipitation

 (main) Wind direction / velocity
e Sunshine (duration /irradiation)
 Frost days

Data Structures 53
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Further Info

~Data" & , Metadata“

,philosophical“ = one person‘s metadata is another’s data

.,metadata“: one global value for the entire dataset
,data“: different values (in a column) for different data records

Edaphobase can accommodate both viewpoints !
» (almost) every variable can be either “data” or “metadata”

Regarding Metadata
Edaphobase follows, i.e., Inspire, DataCite, BonaRes, etc.

|. Dataset Metadata —> describes the dataset (title, owner, etc.)
lI. Environmental Metadata -> describes the sites of occurrence
lIl. Methodological Metadata -> describes the sampling methods

- Tab ,Readme — Metadata“ in Edaphobase-Information fields_2019v_EN _public version.xIsx

SENCKENBERG

world of biodiversity ®base Data Structures 54




|. Edaphobase’s ,data philosophy*
Y [I. Overview of data structures & connections
o Info: Where to find further information

Analyses (Observarion)

[l1l. Data on sources

?;;ELZ Observation .
Data Info: How personal data is handled
Quantities
V. Data on taxonomy
ooy V. Data on spatial geography (sites of occurrence)

VI. Data on soil-biodiversity observations

Info: Harmonization of quantitative data

Extraction
Methods

VII. Data on (site) environmental conditions
Info: Data & Metadata

VIIl. Data on methodology
cenera )| IX.  FOr experts: Edaphobase’s technical data-model

(Source) L

Sampling Samp“ng
Methods eve nt

Weather

General Source g}%
(Sampling) Person o D o
(Soil)
Scope
Literature Collection
N
ccostE SENCKENBERG edapho .

gl o world of biodiversity Pgbase



General
 Observation date (sampling event)
« Sample code
 Remarks

Sampling methods
« Sampling method (= from list)
o Standardization (ISO, DIN, etc.)
« Number of samples
« Sample size, area / Exposition time

Sampling SV . Sampled horizon / depth
Methods event

Extraction
Methods

Extraction methods
o Extraction method (=2 from list)
e Duration / Temp. gradient
 Conservation / Fixation medium

General
(Sampling)

Ocost SENCKENBERG edapho

S Data Structures 56
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Further Info

Linking environmental & methodological (meta)data to sites

Association (linkage) of (Spatial) Integration in
background data Variables Edaphobase data model
Accompanying :'"* Region

environmental data
Geography

Name + Coordinates

= Plot A

%
®

Accompanying L
methodological data

(o

* |f Observation not at

\

sample level, thenllinkage at :\ Sampling event
plot/site level - A Sample\
: » Single sample number of
Accompanying \ ; samples
environmental data * s
o »  Subsample
Accompanying > { \
methodological data * \
{ Observation
J
o OS50 SENCKENBERG edapnao

world of biodiversity .'. base Data Structures 57



In conclusion

Edaphobase maintains very many data fields (> 600 !)
= Options !! (not all mandatory)

- What is actually required?!

Minimum data set: (i.e., useful for determining species distributions)
(=2 “what”, “where”, “when”?)

Species, sites (incl. geo-coordinates!), sampling dates

Minimum = presence/absence data

Recommended data set: (i.e., can be used for ecological analyses)
(=2 + “under what environm. conditions”, “how”, “by whom™?)

minimum data set +
habitat types / land-use, soil parameters
sampling methods, who sampled and determined the taxa

Recommended = abundance data

SENCKENBERG

world of biodiversity ®base Data Structures 58



SENCKENBERG

world of biodiversity

Edaphobase’s ,data philosophy*
Overview of data structures & connections
Info: Where to find further information
Data on sources
Info: How personal data is handled
Data on taxonomy

Data on spatial geography (sites of occurrence)
Data on soil-biodiversity observations
Info: Harmonization of quantitative data

. Data on (site) environmental conditions

Info: Data & Metadata

. Data on methodology

For experts: Edaphobase’s technical data-model

=N
ocoskE

EUROPEAN COOPERATION
IN SCIENCE & TECHNOLOGY

edapho
Pabase

59



Region Coordinates ,hybrid“ relational database

Is part of

e Explicit data stored in EAV_model

<Variable WHERE Group (Entlty - Attribute - Value)
is of Category , Site">

Is part of

- flexible, easily amended, storage

.where” efficient, complex hierarchies !
Takes place in
when“/ “how” Text
. Text
detail

<Variable WHERE Group
is of Category (, Site* or

,Methodolagy*)> h 4 Subclass| of it
w deltséil Element

A

Is part of

class of Sampling

Event

Is part of

Number Value, from,
EE to, avg. etc

Number of

Subsample samples

_who* Observed|at n
D> WRAF | <variabib WHERE |

Group is of

Category
wss of Source ,Identification*> n
ource < Observation
ata
A
<> N
Detail

—

Identified iabl
Taxon <Var|a_ e WHERE
Group is of
o Category , Taxon“>
Individuals

ocostE SENCKENBERG  edapho

EUROPEAN COOPERATION

IN SCIENCE & TECHNOLOGY Wor]d Of b|Od]verS[ty .'-. base Data StrUCtureS 60



- EAV Data Model (explanation)

Example: standard EAV table

Samplel pH "4.9-5.2"
Sample 1 Date "2018-01-01"
Example: common ,flat* table Sample 2 pH ey
1 Forest 1 4.9-5.2 Ao [l SETHE 2 | BELE AU
1 Forest 2 7@ |10 | zoagcson M RTREE | DEE AU
1 Forest 3 2018-04-24 Sample 3 Date "2018-06-07"
2018-06-07 Site Habitat "Forest"
- Edaphobase’s EAV/CR (with Class and Relationships) table
10511 Samplel pH 4.9 5.2
10512 Sample 1 Date 2018-01-01
10521  Sample 2 pH 7
10523 Sample2 C/N 10
10522 Sample 2 Date 2018-03-21
10532 Sample 3 Date 2018-04-24
105322 Sample 3 Date 2018-06-07
10501 Site 1 Habitat Forest

world of biodiversity

Psbase

Ddla oSlTuctures

Ol




Edaphobase is programmed In:

= Database itself:
PostgreSOL 12

» Query Portal:
PHP, Javascript, PostGIS 2.2., Apache HTTP Server 2.4

= Data Upload Software (Wizard):
Java 8 (written in Eclipse IDE)

The software code is open source and freeware
(but the database software is © Senckenberg Society for Nature Research)

SENCKENBERG

world of biodiversity ®base Data Structures 62



/
Growing
* ideas

through
networks

Cost Action CA 18237

EUdapho
Babase

Upcoming online training courses:

» Use of Edaphobase (Query Portal)
» Use of Data-Upload “Wizard”

OCcOsE W e SENCKENBERG

EUROPEAN COOPERATION world of biodiversity
IN SCIENCE & TECHNOLOGY
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Thank you for your
Interest
Time Cost Action CA 18237
Attention
pPatience
Trust

and especially ed[medien] Garlitz (https://edmedien.de)
for the friendly, technical support !

Edaphobase Data Structures
Online Training Course ("Webinar'®)

David Russell, Stephan Lesch, Sebastian Rick (Senckenberg, Germany)

OCcOsE W e SENCKENBERG

of the European Union

EUROPEAN COOPERATION world of biodiversity
IN SCIENCE & TECHNOLOGY
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