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> Individual data infrastructures

for each observatory

» Metadata services providing
Information on monitoring
stations and measured data

» Central data portal
(TEODOOR) for information
exchange, data search and
data access

» Communication between
local databases and
TEODOOR via OGC-
compliant Web-services
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TERRESTRIAL ENVIRONMENTAL OBSERVATORIES

Status of Tereno station implementation

Established in Eifel/LRV Established in Harz/CGL Established in Alps/pre- Planned in NE German
Observatory Observatory Alps Observatory Lowland Observatory

Meteorological stations - Schoneseiffen - Kreinitz (no radiation) - Graswang - DEMMIN
Incoming short wave radiation | - Wiistebach - Gimritz (no radiation) - Rottenbuch Planned 2011-12:
Precipitation - Rollesbroich - Zoberitz - Fendt 20 climate stations
Air humidity - Selhausen - Greifenhagen (no rad) - Schechenfilz - Miiritz Nationalpark
ALEMEEEUDD - Merzenhausen Planned 2011-12: - Gamisch-Partenkirchen | Flrstenseer-See
LS TR LITEE LT - Tietz 7 further stations - Hoglwald 4 climate stations plus

Planned 2011-12: - Bavarian Forest il e il e S ]

5 further stations EC-Stations' (as above, at

Garmisch in construction)
Hydrological stations - Wiistebach - Meisdorf - Miiritz NLP
Streamflow discharge (3 stations) - Silberhiitte Discharge data will be Flirstenseer-See
Water temperature - Erkensruhr - Hausneindorf available from local Planned (2011-12)
Electrical conductivity - Rollesbroich - Hadmersleben ERIRRAE Water levels in lake and
pH Planned 2012: - Sauerbach groundwater, temperatures,
RELTI T 1 further station (BMBF - Athensleben EC
Chlorophyll a project “Huminstoffe”) - StaRfurt - Uecker Catchment
Dissolved organic matter Planned
- Rappbode Observatory

Soil monitoring stations - Schoneseiffen - Kreinitz (no SOM) - Hoglwald (no soil - DEMMIN
Soil water content - Wiistebach - Gimritz (no SOM) suction) Planned 2011-12: SoilNet
Soil temperature - Rollesbroich - Zéberitz (no SOM) - Graswang system (design to be
Soil suction - Selhausen - Greifenhagen (no SOM) | - Rottenbuch wzlvzel]
Soil organic matter - Merzenhausen Planned 2011-12: - Fendt =L LDl

- Tietz 7 further stations Furstenseer-See

Planned 2011-12: Planned (2011-12)

5 further stations
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Meteorological stations
Incoming short wave radiation
Precipitation

Alrhumidity

Alr temnperature

Windspeed/ .direction

Hydrological stations
Streamllow dscharge
Water lemperalire
Electncal conductivty

pH

Redox potential
Chiorophyll a

Dissolved organic matter

Soil monitoring stations
Sod water content

Sod tempernture

Sod suchon

Sod organic matter

Established in Eifel/LRV

Observatory

- Schoneseiffen
« Wistebach

- Rollesbrolch

- Selhausen

- Merzenhausen
- Tietz

Planned 2011-12:

5 further stations

- Wiistebach
(3 stations)

- Erkensruhr

« Rollesbroich
Planned 2012:

1 further station (BMBF
project “Huminstoffa”)

- Schdneseiffen
- Wiistebach

- Rollesbroich

« Selhausen

- Merzenhausen
- Tietz

Planned 2011-12:

5 further stations
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FZJ data input from monitoring stations

»  Runoff, water quality, soil, slow climate

= 53 stations
*  Automatic stations (10°-60°)

»  Offline data (laboratory)

= 26400 data values per day
(14.9 millions in total)

Soil, slow climate (SoilNet)

= 275 automatic stations (10°)

= 686000 data values per day
(146.5 millions in total)

Eddy-Covariance

= 7 stations (20 Hz-10°)

= 133 million data values per day
(14.3 billions in total)

Weather radar

=  2radar devices (5-10°)

= 576 rasters, 4.3 GB raw data per day
(47000 rasters, 6.8 TB raw data in total)

Lysimeters (SoilCan)

= 126 lysimeters (15°)
=  About 300000 data values per day /
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TERRESTRIAL ENVIRONMENTAL OBSERVATORIES

(Example FZJ)

» Comprehensive and flexible » Quality control tools
observation data model for _ _ _
Sites » Data handling and manipulation

Sources and metadata tools

|
|
= Sensors
|

o . » OGC-conformal Web services
Data classification, categories,

data levels, attributes for data publishing:
= Data generation, lab methods, = 13 Sensor Observation Services
sample handling (SOS)

= 1 newly developed Raster SOS
= Catalog service (WCAT)
= 2 Web-Map Services (WMS)

» Automated data import and
preprocessing tools

» Archive, backup and versioning
strategies

> Sample management
ﬁHELMHOLTZ
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TERRESTRIAL ENVIRONMENTAL OBSERVATORIES

Current status of Iocal database Implementation

TEODOOR ONLINE DATA PORTAL » Installation and instrumentation
at TERENO stations almost

oty oy completed for all observatories
™ H.’t&bulg : - “3""' mn.mdnn m,‘m ‘-. (except GFZ)
ey R » Data transfer from the stations to

e “e Worshurg SN the local data bases established
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» Search and find data in
TEODOOR and in distributed

OGC-Catalogue services T o R E N O 1.

TERRESTRIAL ENVIRONMENTAL OBSERVATORIES

» Hierarchical search:

Uversicht EM »Startseite »Uberblick

= Categories e.g.: HIERARCHISCHE SUCHE
Germany > Rur # neLmnorz Keywords:
Hydrosphere> SurfaceWater > R T — r
ConductivityElectrical I ]l Ceonerwork

= Display of detailed metadata and S Groseaven
storage location information s

Meteorological geographical features

Anzahi Treffer:2

| Ergebnisse anzeigen |

P Schoeneseifen A80128
abstract:SOS Schoeneseifen

P Minimum ISO test dataset

abstract:abstract

ﬁ HELMHOLTZ
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Hlerarchlcal and spatlal data search

» Search and find data in
TEODOOR and in distributed
OGC-Catalogue services

» Hierarchical search:

= Categories e.g.:
Germany > Rur
Hydrosphere> SurfaceWater >
ConductivityElectrical

= Display of detailed metadata and
storage location information

» Spatial data search: Display of all
stations fulfilling search criteria

= Keywords

= Sensor names

= Sensor types

= |ntended applications
= Parameters

ﬁ HELMHOLTZ

J GEMEINSCHAFT

> AIDA_ WMS
P Weatherradar_wms

» AlIDAGeoserver

¥ find sensors

¥ Keywords

¥ Sensor Name

¥ Intended Application

Atmosphere-Aerosols
Atmosphere-CloudParticles
Atmosphere-CloudTopTemp
Atmosphera-CloudType
Atmosphere-HumidityFlelds

¥ Sensor Type

Aircraft

DetectorType
EOInstrumentType
Helicoprer
ImagingMicrowaveRadar

¥ Parameter

air pressure (2m) *| add

[ add |

alr pressure (2m)

delete item |

T=-RENO

TERRESTRIAL ENVIRONMENTAL OBSERVATORIES

veapv g o

masen
agoen .OGronnqen O L
rac |— 2 |m %cnbw
' (Oidenburg)
Hnoqg:m UEmmo-n E
i | 1]

Ammo“"?

QQkbinzas 05‘.‘5:“’
you MengeloU R K
o
JI. Apeidoom Enschede n Mels
Munster
sAmhem _Coesfeld © o
owqmegeh’oeocnon b Gl
amm
vHoﬂconnbosch Dor;mn o
Heme
1ok
nooven Qe eE";mo 9 @ Dortmund

Koblenz © (E35
Bad Hon
(E42 | (E4d vor der

- [ ¢
e 00 B 23 wiest

25 Bad'
Trier 2
o Kreuznach m

, CH

:n(c'mlx‘)o.aru° : Wormn
greaR sz Mannhe
Pwrl NWnt.rrchcn

Thormaio @ o'

'- orbdct Homqu de
S eagih ogu m\vﬁx\'
'gt“” - Nugsbedinounagy

s



TERRESTRIAL ENVIRONMENTAL OBSERVATORIES
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Web-Gis functions in TEODOOR

» Implemented using -
OpenLayers and GWT T=RENO

> Supports multiple WMS ~ INTERNALDATA PORTAL WuESTEBAGH
and SOS m,,

» Customized
= Default content
= Default region

= Visible WMS
= Visible SOS

» Plone workflow support
for adjusted data views
and access

\
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TERRESTRIAL ENVIRONMENTAL OBSERVATORIES

S

Data visualisation in TEODOOR

» Connecting to OGC-S0OS
services T=RENO

INTERNAL DATA PORTAL WUESTEBACH

» Graphical selection of
stations e

» Display of: T
= Station information T b
(sensorML metadata) —

= Latest observations Masine e, .

= Offerings e e 02

= Available parameters

A HELMHOLTZ
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TERRESTRIAL ENVIRONMENTAL OBSERVATORIES

» Connecting to OGC-SOS

services TERENO

> Graphical selection of o o "INTERNAL DATA PORTAL WUESTEBACH
stations

» Display of:

= Station information
(sensorML metadata)

= Latest observations
= QOfferings
= Available parameters

» Visualisation of station data
time series

» Data download (E-Mail) -. fF HELMHOLTZ
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Weather radar data visualization

—RENO

E3TIIAL DNVIRONMENTAL ODSERVATOMIES

"’-.106 " B

» Data visualization using ¥
distributed OGC-Raster B :
SOS and WMS comours e

> Raster data animation 9)jouicH || |8 e ST
for CUStom ?ﬂl'"Sd::,;e;)lszun S 1 : B
= time periods

Fun 14 07 4600 GMT«200

0.1 0.2 0.5 1.0 C
Regenrate Tmmy/n)
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» Data visualization using
distributed OGC-Raster
SOS and WMS

> Raster data animation
for custom
= time periods
= regions of interest

» Reflectivity/precipitation
display for a given raster
point

ﬁ HELMHOLTZ
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TERRESTRIAL ENVIRONMENTAL OBSERVATORIES

» Data visualization using == o =
distributed OGC-Raster %,
SOS and WMS #) JOLICH

> Raster data animation
for custom
= time periods
= regions of interest

urly carrem valus

» Reflectivity/precipitation
display for a given raster
point

ﬁ HELMHOLTZ
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Weather radar data visualization

» Data visualization using
distributed OGC-Raster
SOS and WMS

> Raster data animation
for custom
= time periods
= regions of interest

» Reflectivity/precipitation
display for a given raster
point

» Reflectivity/precipitation
time series graphs for a
given raster point

m.- »

thrrwaecies
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» Current status:

Local databases in place for all observatories (except GFZ)

Internal data import, storage, processing and vizualization mostly
running

Interfaces for data exchange partially in work, partially in progress

Catalogue services partially online, currently adapted to Tereno
Metadata profile

TEODOOR data portal online, coupling to local databases working

» Outlook:

Definition and implementation of standards (parameters, Thesauri,
Metadata profile ...)

Improvement of quality assessment of the primary data

Inclusion of data sets with ecological content and spatial data
(e.g. from remote sensing)

Publication of primary data using persistent Digital Object Identifiers
(DOI) p
#” HELMHOLTZ
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Zusatzliche Die

Das GFZ bietet eine Reihe von zusatzlichen Diensten fur
Forschungsdaten an:

» Datenveroffentlichung mit DOI
» Persistente Identifikatoren fur Probenmaterial (IGSN)

» Datenmanagementsystem flr dateibasierte Daten

» DOI und IGSN konnen miteinander verknupft werden.

» Daten kdnnen aus dem Datenmanagementsystem heraus
mit DOI verdffentlicht werden. # weLmnourz

| ASSOCIATION
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Forschungsdaten in der Praxis
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Fig. 2. The scattergram shows the relationship between concen-
trations of chl-a calculated from SeaWiFS OC2 and chl-a calculated
determined from ground truth measurements during field expedi-
tions in Lake Baikal during 2001 and 2002. Values of measured
chlorophyll (HPLC) are the mean concentrations of each sampling
point from 5 to 30 m depth. For the OC2 chl-¢ calculations, the
most cloud-free acquisitions in 2001 (2001/07/19) and 2002 (2002/
07/20) were chosen. Note the considerable chl-a overestimation
caused by the influences of terrigenous input in case 2 waters.

(ﬁ HELMHOLTZ

l ASSOCIATION

s

g to penmd waet mo Sedh 83 o e
07, e grown posk of e Sy Taem
watzrs of Libe Babal b cormmasly docusd
ScaWdh tand 4 (310 am). Heneve, the Sy
o canetng opal xtiy B 0 the prsnas of B
fargeaces pdd il e foslk postion braards
ScaWiFS Meed f (955 pma The wakrs i B
stacrvable chud b pas of the SolES scpe
Bons e Wl w ated s TRy B e oo 4
ol ol e e ek posten of e SeaWils
s Sum SodWilS husd ¥ 155 om0 e A
(000 zeed. Thes shaervad pectral Bdaviair of B
Pk Al Do S10) 00 555 0000 8 1R 200100 b e i rripenss v s T vt
ScaWilS dete sem of Lake Bkl e Sc mendaed i A O OO |




T=RENO

TERRESTRIAL ENVIRONMENTAL OBSERVATORIES

Earth System Science
= -

doi:10.1594/...
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Datei Bearbeiten Ansicht Chronik Lesezeichen Extras Hilfe

d.gfz-potsdam.de/panmeta

74 % |5

Helmholtz Centre Potsdam

Helmholtz Centre GFZ GERMAN RESEARCH CENTRE
Porsbpam FOR GEOSCIENCES

Dataset Description

Damian Ulbricht(2011): panMetaDocs - A tool for collecting and managing digital objects in a scientific research environment. Deutsches
GeoForschungsZentrum. http://dx.doi.org/10.5072/GFZ.PMD.panMetaDocs

Data management in scientific projects is a challenging task. In many cases projects operate with a limited budget for data management
that does not allow the development of customized software for data curation. On an institutional scale research data in the earth sciences
are described by a number of different metadata schemata. panMetaWorks , which is the precursor to panMetaDocs , was developed to
collect metadata and data in collaborative projects situated at more than one institution. Internet browsers allow easy interaction with
panMetaWorks’ PHP-based web user interface. Metadata are entered and data objects uploaded through this graphical user interface. A key
feature of panMetaWorks is its ability to accommodate any metadata schema. The metadata fields can be filled with static or dynamic
default entries to make use of the information implicitly available from the project context. This feature reduces the number of fields that
require manual entries to @ minimum. The business logic of panMetaWorks is reused in the development of panMetaDocs, except for K t
authentica- tion and data management functions of panMetaWorks, which are delegated into the repository framework eSciDoc. The eSciDoc a r e
repository framework is designed as a Service Oriented Architecture and can be controlled via a REST interface that is accessed by
panMetaDocs to create eSciDoc repository items. The framework is designed as an institution-wide data archiving infrastructure and can be
accessed by more than one application instance. Once data objects are uploaded to the eSciDoc infrastructure it is even possible to drop the
software instance that was used to collect the data while the collected data and metadata reside in the eSciDoc infrastructure and are
available for use in other applications. This approach of expendable data curation tools allows for a significant reduction in costs for software
maintenance. panMetaDocs' intention is to allow easy collaboration within a project, collect and curate experimental and measurement data
and transfer data objects from a shared into a persistent data curation domain. To accomplish this, only a subset of the lifecycle of eSciDoc
items is used. During the workflow starting from the state “pending”, through stage “submitted” to the final status “released”, objects will be
moved from the shared data curation domain to the persistent domain and become available for publication of their data and metadata
through data portals. Review and publication of data is, in the case of GFZ Potsdam, a service of its library and therefore the transfer of
items to the status “released” is not part of the initial panMetaDocs development. With a RSS interface for recent datasets the reused
business logic of panMetaWorks allows project members to be informed about data contributions by other project members. The
implementation of the Open Archives Initiative Protocol for Metadata Harvesting interface (OAI-PMH) [4], which is also part of
panMetaWorks, can be used to syndicate data catalogues to research data portals. panMetaWorks and panMetaDocs are optimised to serve
the panFMP data portal framework.

Location Latitude: 52.3795 Longitude: 13.0648

’id=escidoc:43440 N e “' gle SoL Ger 3 a
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Metadata File(s)

Preferences: File upload (max. 100 Mb per file)

Entry form type: | DataCite-20 = Destination Foider: (12 Dot | = | [ Do DOloperation |

Identification l —
| Upload |

Please choose the fie you wish to upload (ixt, htmi usw.):
| Durchsuchen... |

e IpanMetaDos-Atool for collecting and managing digital objects in a sdentific research environment l

Date 20111207 WARNING: Do not distribute copynghted matenal for which you dan't own the

nghts or have permission from the owner.

Author (1) lDam«an Ulbricht |E|

IData management 1in scientific projects is a challenging task. In many cases | Dataset versions:

kproje:ts operate with a limited 3 == =
‘budget for data management that does not allow the development of customized 2 [ 2012-01-02 12:25:30 (current) =]
Isoftvare for data curation. .
On an institutional scale research data in the earth sciences are described by
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