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IGB in numbers (2019)
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Research data types at IGB

* environmental data, long-term
monitoring or sampling data

* biodiversity data
e gene sequencing data

e data from experiments or
modeling

* geodata, earth observation data

* social data from
questionnaires/surveys

* source code (R, Python,...)
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Open Science and the FAIR data principles

Open
Standards

Open
Science

figure altered after Jomier (2017)

Findable

Data and supplementary materials have
sufficiently rich metadata and a unique
and persistent identifier.

Accessible

Metadata and data are understandable
to humans and machines. Data is
deposited in a trusted repository.

Interoperable

Metadata and data use a formal, accessible,
shared, and broadly applicable language for
knowledge representation.

Reusable

Data and collections have a clear usage
licenses and provide accurate information

on provenance.
Leibniz Inst“

FORCE11, 2014; Wilkinson et al, 2016; LIBER (2017); figure after Goudeseune et al. (2019)

Research for the future of our freshwaters

Freshwater Ecology
and Inland Fisheries



FAIR data at IGB
Findable

Data and supplementary materials have
sufficiently rich metadata and a unique
and persistent identifier.

Accessible

Metadata and data are understandable
to humans and machines. Data is
deposited in a trusted repository.

Interoperable

Metadata and data use a formal, accessible,
shared, and broadly applicable language for
knowledge representation.

Reusable

Data and collections have a clear usage
licenses and provide accurate information
on provenance.

Findable

* Who has what kind of data?
 Are (minimal) metadata added?
 Isa DOl added?

Accessible

 Research data portal available?

e Metadata and data understandable?

Interoperable

* Are standards used (web services, file
formats, metadata)?

Reusable

e  Where is the data from?

« Amlallowed to reuse it?
 What license applies? IGB

Leibniz Inst;tecux/
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Research data management at IGB

FRED - Freshwater Research and Environmental Database

e store and share environmental data and long-term monitoring data

 data from different sources can be
combined in , packages”

IGB Freshwater Research and Environmental Database
& Wetlands

* mandatory and recommended
metadata

b

e DOl and data license

* semantic search

~__—~rrr ;%\—)‘, 1 Miggelsee Station
LS 7S s
* data harmonization e
Network Membership

* interoperability

Freshwater Research and Environmental

https://fred.igb-berlin.de/ IGB
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GeoNode as IGB‘s geodata management system

Why GeoNode?

* easy-to-use and customizable
interface, user-friendly

 metadata automatically added,
metadata wizard

e search and filter layers

* user management, access rights
and groups

* implementation of OGC standards
and protocols

use of mature open source
geospatial projects

interactive map viewer

Python/Django framework, relatively
easy to extend and build on

—> active community and good
documentation, workshops, mailing
list, gitter...

|
< GeoNode
0 IGB
Leibniz |nstit/uteoX’
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IGB GeoNode

Implementation

installation and
customization done by
GeoSolutions in 2019

—> geo.igb-berlin.de

IGB requirements:

group and group
categories filter

user authentication via
LDAP

Filters Clear
v TEXT
Search by text n

> KEYWORDS

> TYPE

> CATEGORIES
> OWNERS
> GROUPS

» GROUP CATEGORIES

> DATE

> REGIONS

-> https://github.com/GeoNode/geonode-contribs/tree/master/ldap

Sign in

m Sign in with LinkedIn

n Sign in with Facebook

bremerich

[ ] Remember Me

Forgot Password?

GB

Research for the future of our freshwaters
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Use cases

1 — Internal geodata management

e examples from current research projects

2 — Link to FRED

* building an integrated research data management
infrastructure (FRED and IGB GeoNode) to link geodata to
other research data and publications in single "packages"

3 — (Inter)national data and research networks

* Freshwater Information Platform and Global Freshwater
Biodiversity Atlas

» extending and building on IGB's GeoNode to develop a
pilot for NFDI4Earth

Leibniz Instm
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Use case 1 — Internal geodata management

GLANCE project GLANCE

* 5-year research project funded by
BMBF Global change effects in river ecosystems

* investigated the impacts of
changing flow conditions in rivers
on benthic invertebrates and fishes

Sonja Jahnig
Research Group Leader
Research group

* three catchments in Germany: L
Aquatic Ecogeography

* Treene in the lowlands,

https://www.igh-berlin.de/en/project/glance

e Kinzig in the low mountain

ranges
* Ammer in the Alps
IGB
Leibniz Instit/uteox/
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INLAND WATERS +
& ABT2

([0 Study site Ammerl (GLANCE project)

The dataset presented here contains information on the rivers sampled in
the GLANCE project. The Ammer1 and 2 catchments are dominated by
gravel and stone substrates with steep gradients, which is located in the
alpine region of Germany.

& SonjaJihnig [ 10Sep2020 @® 21 0 % O
Q View Map

INLAND WATERS e
& ABT2

[ Study site Treene (GLANCE project)

The dataset presented here contains information on the rivers sampled in
the GLANCE project. The Treene River catchment, with a small gradient,
sand-gravel sediment, and groundwater-driven conditions, is located in the
northern lowlands of Germany.

& SonjaJihnig [ 10Sep2020 ® 19 0 * O
Q View Map

Use case 1 — Internal geodata management

Map Layers

This map uses the following layers:

Ammerl_Bathymetry
Ammer_Peissenberg_Bathymetry
Substrates_Ammer1_spring2015
GLANCE SamplingData
SamplingSites_Qmeas

Map Layers

This map uses the following layers:

Substrates_Treene2_spring2015
Substrates_Treenel_spring2015
Treenel_Bathymetry
Treene_Bathymetry
Treene2_Bathymetry

GLANCE SamplingData
SamplingSites_Qmeas

IGB
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Use case 1 — Internal geodata management

GLOWABIO GLOWABIO

junior research group

. global geospatial analyses Global freshwater biodiversity,

* creating novel high-resolution biogeography & conservation

freshwater ecoregions (90m) Sami Domisch

. . . Research Group Leader
* analyzing spatial patterns in global

freshwater biodiversity Reseatd group

Global Freshwater
* spatial conservation planning given

habitat and biodiversity features to
highlight potential protection gaps.

Biodiversity,

=28 Biogeography and
Conservation

https://www.igb-berlin.de/en/projekt/glowabio
https://glowabio.org/ IGB

Leibniz Instit/utecix/

Freshwater Ecolo
Research for the future of our freshwaters and Inland Fisheriggs



https://www.igb-berlin.de/en/projekt/glowabio
https://www.igb-berlin.de/en/projekt/glowabio
https://www.igb-berlin.de/en/projekt/glowabio
https://www.igb-berlin.de/en/projekt/glowabio
https://glowabio.org/
https://glowabio.org/

Use case 1 — Internal geodata management

GLOWABIO GLOWABIO

junior research group
Global freshwater biodiversity,

biogeography & conservation

» global scale, high spatial resolution

» all analyses will be performed using
open-source geospatial tools (e.g. R,
GRASS, GDAL/OGR, pktools,
OpenfForis)

Sami Domisch
Research Group Leader

Research group

. Global Freshwater
» all data layers and codes will be

. . o Biodiversity,
stored in public repositories 4

“a Bjogeography and

N i ted ) d Conservation
automate pre-proceSSIng an https://www.igb-berlin.de/en/projekt/glowabio

upload to GeoNode https://glowabio.org/ IGB
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Use case 1 — Internal geodata management

Freshwater-specific
environmental variables at Tkm

resolution

Near-global freshwater-specific variables at 1Tkm spatial resolution (Domisch et al.
2015). Data download at earthenv.org/streams.

Finland -« \

i
Q| Pick a location

https://glowabio.org/maps/1km variables/

N e S
¥|juti Map  Satellite > = -

Test data for freshwater
distribution models

For illustration purpose: we use example stream networks, such as the one below that
can be quickly generated in GRASS-GIS, for testing various tools and techniques for

routing, network modeling, point processing etc.

https://glowabio.org/maps/sdm_test data/ IGB

Leibniz Inst;tecux/
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Use case 2 — link to FRED

© @ GeoNode reference Variante 2

geonode:Kinzig O3 Bathymetry
geonode:AM_01_final
geonode:AM_02_final
geonode:Ammer_Altenau_Bathymetry
geonode:Ammer_Peissenberg_Bathymetry
geonode:GLANCE_GeoNode_SamplingData

geonode:Kinzig_03_Bathymetry

geonode:SamplingSites_Qnieas
geonode:Substrates_ Ammer_Reach2_Campaign2
geonode:Substrates_Kinzig_Reach2_Campaign2
geonode:TR_01_final
geonode:Treene_Bathymetry0
geonode:colored_hillshade

geonode:elv_bid96
geonode:landcover_urban_upstream_average_9
geonode:species_data_laea0

geonode:tasmania_water_bodies

GeoNode to FRED:

e layer list from GeoNode read via REST

Leibniz Inst“
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Use case 2 — link to FRED
B

Ll
- @ -
- 2 GeoNode Link Demo data package in package
@
© GeoNode UrkDemodanpackage
LIGe oNode referenz  hiips/geo igb berlin de'layersfonode Kinzig 03 Bathymetry
eoNode referenz geonode GLANCE GeoNode SamplingData
E Ol wnone rrenzel
. Licence for data  All rights reserved. Please send a request to Simone Frenzel If you like 1o use this data. Mind our data policy: IGB Data Policy
yorm —l e PRI, Opaagives A bt
1 * ; “1‘:ﬁ\>\wm Miggetseer™™” ")
° =
=
’ .~ =/,
¢ “o stetw nel. \
“ Q B A

¥ e
GeoNode to FRED:

* selected layer(s) can be added to data package

n L HelloSimone  frDashboard  Gelogout  Support  About  Imprint  GDPR policy

DOI request

Leibniz Inst;teo\/
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Use case 2 - link to FRED

FRED to GeoNode

* read access on selected
PostgreSQL views to
evaluate direct import
into GeoServer

 e.g.sampling sites, study
sites, long-term
monitoring data

Le;hnsx-lme;::eo\’

Freshwater Ecology
and Inland Fisheries

Data v Maps v About v

IGB FRED sampling sites

O Info = Attributes

Title
License
Abstract

Publication Date
Type

Keywords
Category
Regions

Oslo
°

Stockholm

Cawer-
o sNerepbypr
Helsinki

cos®,

est
N

ted Kingdon °
Liety Mocxsa
n.e
£ ST 4y ge O sanar
o8
. eutschland'
. » <
Paris, Cesl Knis
» Sloy
PO 6.
Chiginde
Ma
' Zagreb
Cpbu) A
POUITE Bucuresti

* Share  Ratings ¢ Comments

IGB FRED sampling sites
Not Specified @

B¥Arap @ © OpenstreetMa contributors.

% Favorite

FRED - IGB Freshwater Research and Environmental Database

List of sampling sites (as of 8th Sept. 2020)

Sept. 8, 2020, 10:10 a.m.
Vector Data

features

Geoscientific Information @
Global

View Layer

Download Metadata

Legend

FRED_samplingsites_import

.

Maps using this layer

This layer is not currently used in any maps.

Create a map using this layer

Click the button below to generate a new map
based on this layer.

Styles

The following styles are associated with this

IGB
Leibniz Instit/utecux/

Research for the future of our freshwaters

Freshwater Ecology
and Inland Fisheries



Use case 3 — (Inter)national data and research networks

@ reshwater
@D formation

The‘Network for freshwater resed rch

s and s for scie t
@D atform
I G B G N I t - I About v Information Systems « Tools «  Resources v Policies «  Metworks & Projects ~  Blog ‘ Search...
ESHWATER B
. FRESHWATER INFORMATION PLATFORM YOUR PROJECTIRESEARCH

re p O S I t O ry Lakes, rivers and wetlonds provide a multitude of services to humanity. They cover a small proportion of the earth's

surface, but support major parts of global biodiversity.
. The Freshwater Information Platform provides up-to-date information on freshwater science as well as an array of -

Y fo r t h e F re S h Wa te r I n fo r m a t I 0 n research resources and tools for the 1t and of f ecosystems. The platform's focus is )
on Europe. Its perspective, however. is global. Being a result of various research projects, most funded by the
Eurcpean Union, the platform includes 3 g

* An overview of freshwater data: from information about datasets (metadata) to accurrence and species data mprove the visibilty of your
from Europe and beyond. results & deliverables and
submit your data, maps or other
research findings to the
Freshwater Information
 Information on current topics in freshwater science and ecosystem management. including tools and research Platform
resources as well as policy frameworks Jein in as supporting partner,
shaping the future of the FIP, as
contributor or as assoriate.

« Visudlisations, geegraphic data and thematic maps related to biodiversity, freshwater resources and pressures.
« A detailed overview of European freshwater species ond their ecological preferences,

* Global Freshwater Biodiversity
Atlas

* A network of freshwater invalved projects, gateways and institutions

Fead more » about our vision and mission

Fead who has olready joined
the FIF and
how you can contribute.

FRESHWATER METADATA JOURNAL

FRESHWATER BIODIVERSITY
& METADATABASE

GLOBAL FRESHWATER
DATA PORTAL

FRESHWATER SPECIES
BIODIVERSITY ATLAS

TRAITS DATABASE

@ reshwater
@ formation

Freshwater Metadata Journal

e g
o bt i g

Collect and save information

Find freshwater data and

@ atform

http://www.freshwaterplatform.eu/

abaut your freshwater dotaset,
then make it visible to the
warld by publishing it

publish your own research data
on the web

Publish your scientific results os
amap in the atlas and make it
visible to o wide audience

Find unified, standardised ond

codified information about the

ecological preferences of more
than 20.000 European
freshwater organisms.

IGB

Research for the future of our freshwaters
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and Inland Fisheries



Use case 3 — (Inter)national data and research networks

SHOW FRESHWATER PLATFORM MENU

% Member of the
® REAR 5 @ eshwater
2 Global Freshwater Biodiversity Atlas @) formation

The gateway 1o freshwiater biodiversity maps @D ot form

Global Freshwater
e established in 2013 ==
* EU FP7 project BioFresh

 focus on broad scale freshwater
biodiversity maps

Welcome to the Global Freshwater Biodiversity Atlas! Supported by

The Atias is a product of collaboration by numerous scientists, organisations.
e g el e b ek 5]

@ reshwater i i
@) formation
@) atform

IGB

http://atlas.freshwaterbiodiversity.eu /
Leibniz Inst;teo\/
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Use case 3 — (Inter)national data and research networks

Global Freshwater
Biodiversity Atlas

maps in four chapters:

* Freshwater Biodiversity

* Resources and Ecosystems

* Freshwater Pressures
* Conservation and Management

@ reshwater
@) formation
@ atform

http://atlas.freshwaterbiodiversity.eu/

SHOW FRESHWATER PLATFORM MENU

B Member of the
3 @ eshwater
2 Glabal Freshmater Biodiversity RAtlas @) formation

e e @D otform

gtevay o reshuster boavers
HOME ABOUT EXPLORE MAPS CONTRIBUTE MANUALS
AA Log:
e: Chapters

\\\\\\\ DS CHAPTER
Afica alien species Amazon amphibians betadver b|od|vers|ty W ization body size Bl (Select category )
catchment nemicais climate change connectivity conservation contemporary“continental Danube @COTegion ecosyster ms
endemic Europe ﬁs nnnnn global yOroSHEDS (LCN Red Lt SEARCH IN ALL CHAPTERS
odversity areas management montonng tera pre pressures protected aress range size restoration [\/ @[
Sou i species richness thre: toxicity S
.egal Note Cont I mpr

Copyright © 2015 by BioFresh. This project has received funding from the European Union's Seventh
Programme for research, technological development and demonstration under grant agreement No 226874,

IGB
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Use case 3 — (Inter)national data and research networks

SHOW FRESHWATER PLATFORM MENU |

Global Freshwater e -

HOME ABOUT EXPLORE MAPS CONTRIBUTE MANUALS

Biodiversity Atlas e

* interactive GeoExt2 mapping m
tool

* (@GeoServer

&
3
© 0o 0o 0

- migrate to GeoNode —
- metadata and download links —

@ eshwater
@) formation
@ atform

http://atlas.freshwaterbiodiversity.eu/ IGB
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National research data infrastructure (NFDI)

NFDI

is a coordinated network of consortia tasked
with providing science-driven data services to
research communities.

Aim
» systematically manage scientific and

research data

* provide long-term data storage, backup and
accessibility

* network the data both nationally and
internationally

https://www.dfg.de/en/research funding/programmes/nfdi/index.html

IGB

https://youtu.be/x3Cvn1vNQ98 r‘
Leibniz Instit/utectx/
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NFDI,Earth

National Research Data Infrastructure
for Earth System Science (NFDI4Earth)

* funding decision of the Joint Science
Conference (GWK) in June 2021

* five years’ work plan (2021-26)

e currently 54 partners

Aim Chig

» provide researchers with FAIR, easy,
coherent, efficient (and open and
unrestricted) access to all relevant Earth
System data, scientific data management
tools and data analysis services. IGB

Leibniz Instit/utecux/
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NFDI,Earth Pilots 2020
B NFDI4Earth

Search 14 - ]
| | ltems filtered from 38 originally (Reset All Filters)
Name- Topics Suggested for funding Proposal
3 Atmospheric Science, Oceanography and Bathy4All: Workflows for Geophysi 4G
eophysics and Geo
Multibeam Processing an phy after 1st call PDF
L desy
) d Visualization
2 Geology and Paleontology
o ) Enhancing Earth system . )
seophysics and Geodesy i ) Atmospheric Science
model evaluation with dat
, Oceanography and  after 1st call PDE
- a cube enabled machine )
leamning Climate Research
Pilot Principial Investigator
2 Deutsches Zentrum far Luft- und Raumfahrt Geochemistry, Miner
% TdiiEdie rinasien T e GeoRoCc-MetBase Tools alogy and Crystallogr  after 1st call PDE
Deutscher Wetterdienst aphy
1 GEOMAR Helmholtz-Zentrum fur German marine seismic ~ Geology and Paleont
Ozeanforschung Kiel data access ology after 1st call PDF
- Getting freshwater spatio https://https://www.nfdi4ea
Type of Institution Em[::():;zlsd:ta ontrack ( Water Research after 1st call PDFE rth.de/participate/get-
€0 i -bv-Di
6 Uniersty ) involved-by-pilots
4 Helmholtz Interoperability and reusa Geophvsics and Geo
2 Leibniz bility for geoscientific lab d Py after 1st call PDE
esy
1 Departmental Research data

i EHFET AR Linking Environmental D IG B
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NFDI,Earth Pilots 2020 - GeoFRESH

M= NFDI4Earth

Getting freshwater spatiotemporal data on track

Sami Domisch’ ,Giuseppe Amatulli, Vanessa Bremerich!, Luc De Meester!, Mark Gessner',
Hans-Peter Grossart', Rita Adrian’

'Leibniz-Institute of Freshwater Ecology and Inland Fisheries (IGB), Muggelseedamm 301,
12587 Berlin, Germany

2Yale University, Centre for Research Computing, New Haven, CT, 06511, USA

Date of submission: July 24™ 2020
Abstract

Spatiotemporal freshwater-related earth system data are currently poorly organized and its full
potential for research or management is rarely exploited, due to data disparity and its missing
interoperability given the different data standards and formats. It is especially the spatial struc-

https://nfdi4earth.de/images/nf
didearth/documents/pilots/pro
posals/116-
Getting_freshwater_spatiotemp
oral_data_on_track_GeoFRESH.
pdf

|GB
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Freshwater spatiotemporal data integration within an online platform

FRED  C— IGB GeoNode
Surve Ci 0o O isti WEE ided I
y (< ) itizen Museum o ® Opportunistic 2 2 o Gridde Polygon
\ 31 data science 'l' collections LIPS data Emm Jdata data y

Y
GeoFRESH

90m resolution
network

Gridded environmental attributes

; | | | |

# #5 #6
#202.0/2\‘ CN— #JO

p |

#4 * Link multiple freshwater data dimensions
* Connectivity among water bodies
* FAIR data for Earth system sciences
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