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TERRESTRIAL ENVIRONMENTAL OBSERVATORIES

s at last advisory board meeting

» Status 2009:

= Creation of a data management plan; query of data management
Issues in the different observatories

= Begin of infrastructure implementation
* Local databases
« TERENO data portal

» Work progress in 2010

= Data policy
= Continuation of infrastructure implementation
* Implementation of interfaces (Web-Services)
* Importing and publishing of existing data
* Publishing data from local databases (weather radar)

¢ Coupling of TEODOOR and local databases,

e.g. metadata query /ﬁ' Tig:&fﬁ&
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TERENO distributed data infrastructure design

Local database

8

Map, Sensordata Data storage
and Catalogue Services

Local database
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Map, Sensordata  Data storage

and Catalogue Services 'y
F 3 = :
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@_. - e | ' Map, Sensordata  Data storage
and Catalogue Services
Map, Sensoerdata  Dala storage
and Catalogue Services
TEODOOR Web Portal
—' '{
Portal web server
e [ ]
- Other external
Data/Metadata Data dala access Data visualization Web-page
Search engine tools tools databases
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Local Tereno data being processed
Example: FZJ

» Documents and other file based
data; 10 GB a!

» GIS- and remote sensing data :
100 GB a* (500 GB in total)

> Data from automatic stations: Y et
= SoilNet: 4750 st.*par. (151) ¢ AR
= SoilCan: 2205 st.*par. (10*1)
= Other: 120 st.*par. (10*%)

» Eddy-Covariance data:

= 100 st.*par. (20“1)
= 100 st.*par. (30"1)

» Weather radar: 600 MB h-1
(two data sets each 5)




Automated import and processing
tool for site data

Automatic
sampling stations

éj E-Mail é 3
attachments

E-Mail parser

/ Data import processing tool
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- E-Mail

Data overdue check

Manual upload
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upload folder

Technical warner

71 notification
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E-Mail

Data range check

Content warner
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notification

Local database

Water samples

Data converter
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K Data calculator
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PostGIS database

Raw data (Level 0)
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Processed data (Level 1)

Set quality checked data
(Web-processing service)

Quality checked data (Level 2)
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Raw data archive

Sensor Observation
Service (SOS)
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Data model and d

e P

ata publishing

» Comprehensive data model based on the CUAHSI Observation Data
Model (http://his.cuahsi.org/odmdatabases.htmil):
= Sites
= Sources and metadata
= Sensors
= Data classification, categories, data level, attributes
= Data generation, lab methods, sample handling

» Extension of the model to

= gspecify individual sensors and and data import by logger files

= store all relevant information in one relational data base that can be assessed
by the users

» Implementation in JAVA using Hibernate3 for

= Data base independent processing
= Automated table generation and management

= Versioning /ﬁ'HELMHoLTZ
‘ ASSOCIATION
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http://his.cuahsi.org/odmdatabases.html

Data model used at FZJ-IBG
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Data processing and

| —

- reflectivity calculation
Local data I
Sl preprocessing *
/ Teodoor (Tereno Data Portal) ]
Precipitation raster data download Creation of Crasition Gl retadatE Tom
precipitation templates
e images

Animated precipitation raster player/viewer

Metadata search engine

' v

Catalog Service
{geonetwork)

a Web-Map Service
\_ Metadata viewer and editor /} (geoserver)

(. Internet
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Sensor Observations Service (SOS)

» Most important web-service to provide access to time series
observations from sensors in a standardized way

» Widely used for point data

» Although mentioned in OGC-SOS specification, no existing
SOS implementation is able to deliver raster data time series
(only point data)

» SOS extension implementation (Master Thesis J. SorQ):

= Data storage in PostgreSQL data base

= Time series output of rasters or subrasters (spatial filters) as
« WMS or WCS layer references
* O&M discrete coverages (geometries and attributes)

= Qutput of time series of individual locations within as raster/

. . . ﬁ HELMHOLTZ
= Zonal detection of special events (e.g. rain storms) | ASSOCIATION

Page 9 Kunkel et al.: Management and publishing of TERENO data
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Backend: FZJ/IBG-3 data infrastructure
(AIDA, In operation since 2009)
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[ I Service Service Service Service ‘ Observalion-Service
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LIBI:I' 1918, 1 I T
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smanual | I i |
I : I |
I i |
I
|
I | 1
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|
I |
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I

Fip access WebDAV access

Context depandant visualization of data or data subsels
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Summary: Data publishing infrastructure (FZJ)

» Catalog service running, supporting both ISO 19115 and
DublinCore, coupled to the AIDA content management system

» At present, data from more than 200 stations are published
online
= 6 SOS-Services for public data (quality checked)
= 5 SOS-Services for internal data (raw data)

= Testsites: Rollesbroich, Wuestebach, Selhausen, SoilNet, Rur-
catchment

= Parameter classes: Climate, Discharge, Soil, RawData (only internal)

» New developed Raster-SOS running containing more than
20000 individual raster layers

/
» 2 WMS-Services, ArcGIS Server, PostGIS database ...ﬁ | AssociaTion

—_
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Current status of local database implementation

— » Installation and instrumentation at
* X TERENO stations almost
completed for all observatories
(except GFZ, which just started
installation and instrumentation)

.
.
B W
R
b

Harz/Central German Lowlend |, & f0iL

» Data link from the stations to the
local data bases established

TR\
» Automated data transfer from the
< stations to the local data bases
established

» Automated data processing and
visualization via individual Web-
pages partly realized

» Interfaces between local data
bases and TEODOOR dFta portal
’

7, 0k 17 i i HELMHOLTZ
PPeL. 2 : via SOS In progress AssocIATION
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http.//www.tereno.net

TER

» Implemented in Plone

T —

==
RESTHIAL ENVIRDHMENTAL DESERAIORRES
r Skt

......

MI'.I::EE;E).E;&-R”IDNLINE DATA PORTAL
» Contains practically no & v
own data R —

» Communicates to local ...
databases via OGC- —
compliant Web-services -

> Internal and external live ~—
search to data -

> Included Web-GIS S—
functions =




M i " = =
4 . —
. [=REN
_'_:; Sy |b —
f TERRESTRIAL ENVIRONMENTAL OBSERVATORIES

iy

Interfaces and functions

Plone kernel I
/ A Zope

@ Web-GIS
Zope comng
S

Oibpircd dilabass i

U W e I'I|.i 4

§
:
i

Wot-Server Data visualisation e | ey
analysis, download T —

:
5
i
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Te r e n O M et ad at a’ p r O f I I e Resource title Dataset title

Abstract describing the

Resource abstract 1
dataset |
> D r ft d m nt Identificatio :gﬁ:zz It?)/f:)ztor é * Online resource o)
a OCU e nigue resource 1%
" I cator ’
d IStrI b Uted to the CT esource language  0..* Dataset language M |
Classification opic category 1.*x Dataset topic category M
DM members SR
Keywords riginating controlled 0.1
. ocabulary -
> CO m p I | ant tO CO m m O n Geographic eographic bounding * Geographic location of the c
location OX h dataset
standards (e.g. ISO .. Aditonalexen
- | P B information for the dataset
19115/19139, Temporal bt of pubication
Date of last revision  1..* Dataset reference date M
INSPIRE, GDI'DE) Date of creation
_ineage 1 Lineage (0]
Resolution and . atial resollition Spatial resolution of the
> CO ntal ns validity PP 0..* dataset o)
. . Conditions applying to
= Data description Access ccessanduse
. constraints imitations on public .
= Data location ccess '
Responsible esponsible party
= Contact information Bl Espniale Elpaij e
Metadata point of . .
Metadata I S 1. Metadata point of contact M
metadata Metadata date 1 Metadata date stamp M

_Tl— Metadata language 1 Metadata language C r
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» Search and find data in
TEODOOR and in distributed

OGC-Catalogue services T — R E N O

> Supports h|erarch|cal Search |n TERRESTRIAL ENVIRONMENTAL OBSERVATORIES
Metadata:

Dbersicht Em-. Witarisadn 3Ubarbick
m Germany > Rur /_, HIERARCHISCHE SUCHE
@ HELMHOLTZ Keywords:
= Hydrosphere> SurfaceWater >  SEuEIHeHAT Sansisy
ConductivityElectrical iammiirgsin
I a E“L?NFI'WDRK
" SUﬂ‘I CEDSERVER
> Thesaurus. e Earth Sciences
TestEeraaik?
| Common Vocabulary, keyword E’I::Tni-rnnllllug:talgengraphltn”eatum\
description
= Defined hierarchy Anzahi Treffer:2
. ehniiié anzeigen
= Basis: open source EU-GEMET fs}.,?m;mrmm ;
thesaurus b Minimum 1SG tes dataset
(http://www.eionet.europa.eu/gem il
et
_) . /ﬁ'HELMHoLTZ
= Additional Tereno Thesaurus

‘ ASSOCIATION

e


http://www.eionet.europa.eu/gemet
http://www.eionet.europa.eu/gemet
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FSchoeneseifen ABD1ZE
abstract 505 Schoenesesion

» Search and find data in Em.mm
TEODOOR and in distributed A
OGC-Catalogue services s et Tezra

dnte type pubdcanon

Point of Contact

» Supports hierarchical search in Hame O Rl ik

OrganisationResearch Cenler Juelich GmbH

Metadata: ciy sumien

Postal Code 52425
Administrative Area Mot Hﬂ'la-'r\fevs.iplla.ﬁa
= Germany > Rur Cowm ot ors
EMail rhunkel@fz-juslich. da
= Hydrosphere> SurfaceWater > Kayworcs
ConductivityElectrical Nedsrscieg
Geographic Bounding Box
B.33412081
50.506301E8 50.50630188
6.3341.2981

Distribution Information

Online Resource Online Resource Online Resource
Name 505 1BG-3 Hama Hama
Description ot mmmnm click here o get '.huB“[ T click here to gat thel
Dewmnbeadclick here o gel tha resowte rEsoUNcE SOUnte
) ) Metadata
» Display of detailed metadata N
and storage location information o SRl

Metydata Standard Version 1.0
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Spatial search

> Search and find data in # e, Fomr TN e
TEODOOR by Web-GIS: SLpTe =

* Waallsarradar_wims

= Keywords r— s s A

| 1 Agalgearm w“,;;:l{“ n:"’“ e s

= Sensor names : o m b o
1'.H 5 ! m;-im i un::qwm e Gue:nlahnpmw

= Sensor types R s s e

" Intended applications e | Wt TS

0 Soege Mabu
= parameters S IR g 0
Arrmaiphadi-Adroioli 1
Aamoiphede-CloudParticles ﬂ -.\.'\:ru

Mamasphare-CloudTop Temp i -

> Display all stations fulfilling = &5 550 R

£ (-]
. . ¥ Sanecr v 1 v\ Ogm O et ) e
worcral m f Bad L Np.
SearCh Crlterla Detactor Types :' = m\‘r‘?" K.Ilumq m Erarrmazmdi
EOi v tramrs it Type h_'ﬂb&m f o
Helicopier ditzabaieg @ ™ i PR thgurr
Brnageng &l icrav s Radar TR 3 ook o den M
P k't
SR =g i — - @ Hedetey

» Display station information "l L, T mm..,,,,,nmm

» Data visualization

| delete item |

e
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» Implemented using
OpenlLayers

» Supports multiple WMS
and SOS

» Customized

= Default content
= Default region
= Visible WMS

= Visible SOS

» Plone workflow support
for adjusted data views
and access

b-Gis functions in TEODOOR
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ﬁ HELMHOLTZ
| GEMEINSCHAFT

>S5

P Fluesse

¥ Obsetvatories
Tereno o bservataries
Rur lakes

Sophienhoehe radar range
Wuestebach catchment
Fur tivers

> AIDA_Gensaner

Ovetyie W

Coardination Tearms
Ohservatories

TEREMNOC Forum

TERENO Mewrs|etter
TEODOQOR Online Data Portal
TERENC Presen tations
Meetings

Winrkshops

Projects

Downloads

INT

ifebi 3

ERNAL DATA PORTAL WUESTEBACH

FPortal Wuestebach

wview | edit sharing
state: veroffentlicht fuer alle »[PIETTE
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Data visualisation in TEODOOR

» Connecting to OGC-SOS
services T=-RENO

TERRESTRIAL ENVIRONMENTAL OBSERVATORIES

» Graphical selection of ™ INTERNAL DATA PORTAL WUESTEBACH

stations ZeMeo

¥Select Data

Query | Style

.
L
IS p ay O ] Offering | itfaterQuality » | ater temperature [degCl ~

begin ml . electrical conductivity [mircaSem-1]
. . . i m‘ PH \talue[noUmt]. [ L=
on [mghO3_L-1]
= Station information =
¥ Infarmation
(sensorML metadata)

nitrate cor
entration (mgCl_L-1] Kl
: Time Phenomenon Data
. Late St O bse rvatl O n S 2011-06-07 22:36:00 \WaterTernperature 11.88 °C
2011-06-07 22:24:00 MitrateConcentration T.684 mo NO3IL
2011-06-07 22:24:00 ChlorideConcentration 104.8 mg CIL

u M 2011-06-07 22:24:00 OxygenSaturation 93 percent
e rl n g S 2011-06-07 22:24:00 PH 6.48 -
= Available parameters
TECQDOOR Online Data Portal

TERENO Presentations

restings

Workshops

Projects

Daownloads

links

A HELMHOLTZ
| ASSOCIATION
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Data visualisation In

» Connecting to OGC-S0S
services

» Graphical selection of
stations

» Display of:
= Station information
(sensorML metadata)
= Latest observations
= Offerings
= Available parameters

» Visualisation of station data
time series

» Data download (E-Mail)

TEODOOR

- T=RENO
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[Pl ] Startzeite Yifeb 3 Data Portal Wiuestebach

INTERNAL DATA PORTAL WUESTEBACH

Offering \ WaterQuality

raler
begin  |2011-06-01 09:03:43 ie'eCtr

end 2011-06-16 09:03:43

on [mgNOs L] |
ncentration [mgc)_L-1] KAl
¥ Intorration

¥ Result

160.5
147.92
135.34
12274

119215; El Bchloride concentration [maci_L-1]
85.M
T2.42
59.84
47 26+

T T T 1
11-6-1 0812 11-6-300:30 11-6-415:48 11-6-607:.06 11-6-7 22:24
time

7815 T T T 1
11-6-10812  11-6-300:33  11-6-4 1654 11-6-607158 11-6-7 2236
time

A HELMHOLTZ
| ASSOCIATION
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Weather radar data visualization

=REN
» Data visualization using O
distributed OGC-Raster m=

" 5749 TN e
SOS and WMS 2l
GEMEINSCHAFT A ¥ SIS e T
o ] 1 v W
v -} ;

> Raster data animation ~ ¥4JULicH
for custom

- time periods iJunISEI;a??:[IDGMT*ZDI]

- oW e e

e e \

Radarreflektivit
Q.0 :

0.0

e
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Weather radar data visualization

» Data visualization using = o
distributed OGC-Raster — #rue.,
SOS and WMS '!}jlelCH
» Raster data animation m —
for custom B
= time periods Essime_

= regions of interest

» Reflectivity/precipitation
display for a given raster
point

/ﬁ' HELMHOLTZ

‘ ASSOCIATION

e




i

Sl
il S TERRESTRIAL ENVIRONMENTAL OBSERVATORIES

Weather radar data visualization

» Data visualization using = =
distributed OGC-Raster =~ #uze.
SOS and WMS #) JoLicH
> Raster data animation
for custom T
= time periods SR

= regions of interest

» Reflectivity/precipitation
display for a given raster
point

/ﬁ' HELMHOLTZ

‘ ASSOCIATION
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Weather radar data visualization

> Data visualization using == ——
distributed OGC-Raster e, &
SOS and WMS o
¥J JULICH
> Raster data animation i
for custom g
; time periods

= regions of interest

» Reflectivity/precipitation
display for a given raster
point

» Reflectivity/precipitation .
time series graphs for a o1 0r O ey 20 1
given raster point

/ﬁ' HELMHOLTZ

‘ ASSOCIATION
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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:

Publish primary data using persistent Digital Object Identifiers (DOI)

Improvement of quality control of the primary data and the descriptive
metadata (see also UFZ poster)

Ensuring long-term availability of the published data in online
repositories

Include data sets with ecological content and spatial data /Z .., yuo.rz
(e.g. from remote sensing) | ASSOCIATION

—_
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Roadmap for Tereno Data management
Infrastructure implementation
» For each observatory

= List of stations to be published end of 10/11
= Catalogue Service set up FZJ+UFZ done, others until 01/12
= Sensor Observation Services set up partially done, rest starting 01/12,

finished for all implemented
stations until
07/12 (GFZ later)

= Other Web-services set up depending on demand

» Standards definition and implementation

= Metadata INSPIRE standard
=  Thesaurii GEMET + own, in development,
Version 1.0 until 01/12
» TEODOOR
= [INSPIRE support End of October 2011
= additional services and tools under discussion, if required
» Others
= DOI referenced datasets pilot phase starting 1/1@, HELMHOLTZ

operational until 12/12 | ASSOCIATION
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