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Outline

» Accessing and querying data from TEODOOR
= Data visualization and access
= New search application
» Current status
= Processed and published data,
= Data access through TEODOOR
» Quality assessment of sensor data

= Modelling data quality
= Quality assessment workflow
= Quality flagging tool
» Conclusions and outlook # veLmnoLrz
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TEODOOR — access to data

» Central data portal accesses
the individual services and
allows information exchange,
data search and data access

» All observatories are
connected to TEODOOR

» Redesigned data query and
access

= Predefined views to individual
observatories

= Access to weather radar
device data

= Spatial and thematic search to

data
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PUBLIC TERENO DATA PORTAL

One task TERENOD is to provide long-term statistical series of system variables for the analysis and
prognosis of Global Change consegquences using integrated model systems, which will be used to derive
efficient prevention, mitigation and adaptation strategies. Within the distributed Spatial Data Infrastructure
TEODOOR each institution responsible for an individual observatory sets up its own local data infrastructure.
This portal applicaton brings together together the data collected and published via OGC Web-services from
the individual cbservatories and provides access of the data to the public. Therefore, it serves as a database
node to provide scientists and decision makers with reliable and well accessible data and data preducts.

To provide an easy access to the data collected within TERENO, several vizualization and query tools are
available:

You can get an overview of the stations and the collected data from
all or individual observatories either by clicking into the map of
Germany or into one of the observatories or by selecting one of:

« Eifel'Lower Rhine Valley Observatory

= Bavarian Alps / pre-Alps Observatory

« German Lowland Observatory

« Harz/Central German Lowland Observatory

All four TEREMO Cbservatories I L
i i i cis .._I‘|'2=H i
Data from the thr radar dewrjvas currently available for the Eifel E ." il /
and the Bavarian Alps observatories can be found here: LA A A

« Eifel'Lower Rhine Valley Observatory ; )
« Jilicher Weatherradar Sophienhdhe \ mz_ .
« Rainscanner Wistebach i I (_J
« Bavarian Alps / pre-Alps Observatory (coming soon) . ) 2

Searching to specific data from all observatories, i.e.

« sensor data with respect e.g. to cbserved phenomencns, sensor - —-
types, station names etc. =
« filebased data according to its metadata

can be performed by clicking into the screen shot in the picture to the
right



http://www.tereno.net
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Data being processed at individual TERENO
observatories

Eifel/Lower | Harz/Centr | Northea- Bavarian Alps and
Rhine al Lowland stern Prealps
Lowland | HMGU IMK/IFU
Climate, soil, 589 stations 75 stations 179 stations 95 stations 8 stations
water 980000 obs/d 125000 obs/d 320000 obs/d 848000 obs/d 52128 obs/d
Eddy- 7 stations 3 stations 3 stations 1 station 4 stations
: 133000000 57000000 57000000 1900000 76000000
Covariance obs/d obs/d obs/d obs/d obs/d
Weather 2 devices 1 device 1 device
radar 576 rasters/d 288 rasters/d 288 rasters/d
SoilCan 36 lysimeters 30 lysimeters 12 lysimeters 6 lysimeters 42 lysimeters
285000 obs/d 238000 obs/d 95000 obs/d 47500 obs/d 333000 obs/d
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Data belng publlshed via TEODOOR

Eifel/Lower | Harz/Centr | Northea- Bavarian Alps and
Rhine al Lowland stern Prealps
Lowland HMGU IMK/IFU
Climate, soil, 589 stations (75 stations) 20 stations In preparation -
water
Eddy- 7 stations : 2 stations

- - In preparation

Covariance (climate data) (climate data)

Weather . .

2 devices - In preparation
radar
SoilCan In preparation - _ _ ]
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TEODOOR access statlstlcs 1 6.2012 — 31.8.2013

> Visitors: 92 800

> Visits: 241 369

= 136 countries £
= Germany: 94 %
= Belgium, Netherlands, USA: 1%

» Page calls: 486.985

= Weather radar: 291 912 010630 orosn 1050 1051
= Observatories: 26 226
= Data portal: 9232
= Other: 159 615
» Access:
= Direct: 50.7 % s e gt PCLIRE
= Google: 19.5 % L e i dbe
= FZJ ref: 2.9 % C“; <1t 1 9
= UFZref: 0.8 % WSERMANY
= GFZref: 0.3% S
= HMGU, IMKref: <0.01%
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Downloaded sensor data from TEODOOR

Time period: 12/2012-08/2013
Total downloads: 803

Downloaded data values: 19 800 000

. FZJ ground water
1931774
10%

UFZ climate
2682

FZJ cosmic ray

GFZ surface water Gz soil /' GFZ climate \_f7) maintenance 237336
497116 511 64321 388146 1% T2
3% 0% 0% 29 MNON
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Quality Contol of sensor data

* In each observatory up to 2,000,000 data values are
collected each day

« Data quality is a primary concern when building trust
In shared data.

e Currently, no quality
assessment is operational
In any observatory

Retrieval and Archiving and

Processing Integration

N T e Em e e o
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Vorführender
Präsentationsnotizen
Only data that has a “passed” value for the relevant quality flag in its corresponding observation. 
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lementing Quality Control into TERENO

» Modelling Quality Control (QC) information of TERENO
observations

= Data types and guality control methods
= Data processing status/level

= Data quality flag convention

= Quality control workflow

» Incorporating QC information into the TERENO
Infrastructure

= QObservational data model

= Observational service including request and response messages

= Quality flagging tool

= Administration of users and flagging classification # veLmnoLtz
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Digital Object Identifiers (DOI)

» ldentification of content objects (e.g. data sets) in the
digital environment sets by unique identifiers

Example: http://dx.doi.org/10.1594/TERENO/FZJ 1

» For a dataset to be assigned a DOI, it must be provided in
good condition, with appropriate metadata and of a
suitable level of technical quality.

» Within TERENO GFZ may act as a certification authority
to assign unigue identifiers to

= Data and documents (DOI)
= Samples (IGSN)

» Unique identification allows the data to be cited /£ .ciunovrz
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Earth System Science

Data

IGSN hdl: ...
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» Current status:

= Local data infrastructures operational and connected to TEODOOR
(except HMGU)

= Data quality modelled, workflows for quality assessment developed
and implemented in the data model.

= Quality flagging tool based on developed workflow implemented

= Common standards (parameters, Thesauri, Metadata profile ...)
defined, implemented and published via TEODOOR

» Outlook:

= Draft Data Management Plan
= Operationalizing quality assessment for all observatories

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

= Publication of primary data using persistent Digital Object
|dentifiers (DOI) # neLmnovtz
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Presentations and Publications concerning
TERENO data management (2012-2013)

> Publications:

. Bogena, H., Kunkel, R., Puetz, T., Vereecken, H., Krueger, E., Zacharias, S., Dietrich, P., Wollschlaeger, U., Kunstmann, H., Papen, H., Schmid,
H.P., Munch, J.C., Priesack, E., Schwank, M., Bens, O., Brauer, A., Borg, E., Hajnsek, I. (2012): TERENO - Long-term monitoring network for
terrestrial environmental research. Hydrologie und Wasserbewirtschaftung (3): 138-143

= Kolditz, O., Rink, K., Shao, H., Kalbacher, T., Kunkel, R., Zacharias, S., Dietrich, P. (2012): Data modelling platforms in environmental Earth
sciences. Environmental Earth Sciences (4): 1279-1284, doi: 10.1007/s12665-012-1661-8.

. Kolditz, O., Rink, K., Shao, H., Kalbacher, T., Kunkel, R., Zacharias, S., Dietrich, P. (2012): International viewpoint and news: data and modelling
platforms in environmental Earth sciences (vol 66, pg 1279, 2012). Environmental Earth Sciences (6): 1859-1859.

= Kunkel, R., Sorg, J., Eckardt, R., Kolditz, O., Rink, K., Vereecken, H. (2013): TEODOOR - a distributed geodata infrastructure for terrestrial
observation data. Environmental Earth Sciences (Secial Issue on Catchment Research, May 2013 issue 69/2.), doi: 10.1007/s12665-013-2370-7.

= Sorg J. (2012) Entwurf, Implementierung und Anwendung eines OGC-konformen Sensor-Observation Service fur flachenbezogene
Rasterzeitreihendaten. Master Thesis, Fernuniversitat Hagen.

= Sorg, J., Kirschke, T., Kunkel, R. (2012): Entwicklung eines Sensor Observation Service fir flachenbezogene Rasterzeitreihendaten, GIS.Science,
June 2013

»  Conference proceedings

= TEODOOR: Geodateninfrastruktur zur Verwaltung und Verdéffentlichung von terrestrischen Beobachtungsdaten der HGF
Infrastrukturmalnahme TERENO aus verteilten Quellen,
Wisskom?2012 - Vernetztes Wissen — Daten, Menschen, Systeme. Forschungszentrum Julich GmbH, Jilich, Germany.

= TEODOOR - a Spatial Data Infrastructure for terrestrial observation data.
Presentation at the IEEE International Conference on Networking, Sensing and Control (ICNSC13), Paris-Evry, France, 2013-04-10-12.

= The Design of Monitoring and Data Infrastructures — Applying a forward-thinking Reference Architecture.
Presenatation af the IEEE International Conference on Networking, Sensing and Control (ICNSC13), Paris-Evry, France, 2013-04-10-12.

= Incorporating Quality Control Information in the SensorWeb.
Poster at European Geosciences Union General Assembly (EGU 2013), Vienna, Austria, 2013-04-07-12.

= The architecture design of a monitoring infrastructure for the subobservatory Tereno North-East.
Poster at European Geosciences Union General Assembly (EGU 2013), Vienna, Austria, 2013-04-07-12.
HELMHOLTZ

= User Guided Generation of Hydrological Models: Interface Design, Workflows and Concepts for an Extensible Softw
Framework. 6th International Congress on Environmental Modelling and Software (iEMSs), Leipzig, Germany, 01.-05. July 2012. ‘ ASSOCIATION
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» Individual data infrastructures g8 Az — us
for each observatory T N
> OGC-compliant Web o 8= W8
Services operated for each L i
observatory provide access i 5 ml
to data o B = —8

» OGC-compliant metadata
services provide descriptive
iInformation on monitoring
stations and measured data

» Central data portal accesses
the individual services and
allows information exchange,
data search and data access
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#show
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show
¥ Information
¥ BaseData opague: 100% %
Pk AlDAGeoserver L
FGFZ
¥ Search : B 3= 5 ’
» Freetext Search i AL b L e A
[ e : Zarrenthin
P Sensor Name sl - = |e
P Intended Application 1
P Topic Category ¥ Select Data
¥ Sensor Type Query | Multi Site Download  Style
P Parameter
= = Offering | Climate 5 RadiationGlobal up [W*m-2]
:ftpa“tllal Search [Using Map Radiometric [W*m-2]
) begin Radiometric up [W*m-2]
4‘“"”‘“ end WindDirection3m [degh]
WindSpeed3m [m®s-1]
i ¥ Information
Koordinationsteams ! ¥ Result
; T 5 ; : e 14.24
Observatorien - Templin 10,261
5.36
TERENO Forum 2,431
:_15:?: [=Radiometric [W*'m-2]
TERENO Online Drata Portal 8334
=13.26
TERENO MNewsletter =17.18
=211 T T T 1
i 13-6-6 12:15 13-6-6 19:30 13-8-7 02:45 13-8-T 10:00 13-8-T 17:15
Meetings e
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Visualising and accessing time series data

» Connecting to OGC-SOS ¥ Information

1 Short Name: Merzenhausen EC tower
SEIVICES Long Mame: Merzenhausan EC tower
Term: ME_EC_001
Classification:

» Graphical selection of stations Merzenhausen EC 1 | Sonsor Type

3 3 B Intended Application:
] H = | = |Sansor Interface:

i . url: hittp:{fibg3wradar.ibg.kfa-juelich.de: 83080/ eifelrur_internsos

> Dlsplay of: —— id: ME_EC_001
. type: 505
= Latest observations a Mulig |valid time: 2011-05-10T11:20:00 - 2013-01-01T01:00:00
n Offerings uary Contact Person:
i . - surname: Schrmidt
= Available parameters Offering [ CImate | ame: Marius
= Station information (sensorML vaig 2RO | usrlD
metadata) _ ohone number ++43-2461-61-5463
begin 2013-0. email: ma.schmidu@fz-juelich.de

Responsible Party:
end 2013-0: individualMame: Marius Schmidt

organizationMame: Research Centre Juelich GrmbH, IBG-3
I._ Information I address: Juelich 52425
email: ma.schmidugfz-juelich.de

P Result delhﬂer','_ point: .
I15M Classification {security level]:

id:

Ceographic Position:
Spatial Reference System: urn:ogeo:defcrs EPSC:4326
easting: 6.2969924
northing: 509207879
elevation: 93.3

Sansor Qutput
WindDirection2mAvg 10min [dagh]
RadiationGlobaldwglOmin [Wem-2]
SoilHeatFlux0 0 LmaAwg 10min [Wm-2]
SoifWaterContent0.02mAwvg10minSensorl [%_Sat]
SoilHeatFlux0 OBmaAwg 10min [Wm-2]
SoilTemperature.01mAvgl0min [deql]
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sing and assessing time series data

Connecting to OGC-S0S

services

Graphical selection of stations

lerzenhausen EC tower

" Select Data

Query Multi Site Download Style

Offering

wvalid 2011-05-10 - 20"~ =

RadiationG lobalfwg10min [W*m-2]
RadiationPhotosyntheticActivefvg10min [umol*m-2*s-1]
|# Time , feature , WindSpeedZmAvgl®min in [m*s-1] , WindDirectionZmAvgl@min in [degN]

begin | 2012-11-01 2012-11-01T14:10:00.008+01:00,ME_EC_0@1,5.165394,205.37129999999999
2012-11-01T14:20:00.000+01:00,ME_EC_DO1, 4. 6906129999999999 , 213 . 3254
. . end 2013-02-01 2012-11-01T14:30:00.000+01:00,ME_EC_001,4. 2068550800008004 , 247 . 32510000000001
D IS p I ay Of : 2012-11-01T14:40:00.000+01: 00, ME_EC_DO1,4.5687899999999999, 229 . 6587000000001
2012-11-01T14:50:00. 000+01: 00, ME_EC_DO1,4.1253450000000003 , 236 . 13329999999999
. i - 2012-11-01T17:00:00. 000+01: 00, ME_EC_DO1, 5. 5916629999999996, 219 . 62629999999999
= Latest observations Information 2012-11-91T17:10:00.000+01:00,ME_EC_DO1,5.5811719999999996, 215 . 1690000000001
. ' Result 2012-11-01T17:20:00. 000+01: 00, ME_EC_DO1, 6.9080950000000003 , 220 . 0782000000001
= Offerlngs 2012-11-01T17:30:00. 000+01: 00, ME_EC_DO1,5.055879, 224 .0394
. 978 2012-11-01T17:40:00.000+01:00,ME_EC_DO1,4.5558779999999999 , 224 . 3717
= Avalilable parameters P 2012-11-01T17:50:00. 000+01: 00, ME_EC_DO1,3.75224 ,226. 0069
. . . e 2012-11-01T18:00:00.000+01:00,ME_EC_DO1,3. 682579, 223.54943999999999
=  Station information (SensorML 6.54 2012-11-01T18:10:00.000+01:00,ME_EC_001, 3. 6377000000000002 , 226. 5421
metadat a) o7 2012-11-01T18:20:00. 000+01: 00, ME_EC_DO1, 5. 1096000000000004 , 233 . 45349999999999
- 2012-11-01T18:30:00. 000+01: 00, ME_EC_DO1, 5. 6473360000000001 , 239 . 69140000000001
4.39 2012-11-01T18:40:00.000+01:00,ME_EC_DO1,5. 157883, 240. 11439999999999
: . . . . 31 '2012-11-01T18:50: 00 . 000+01: 00, ME_EC_0D1, 5. 5900740000000004 , 236 . 26150000000001
VISU&|IS&tI0n Of station data time 2.23 2012-11-91T19:00: 00. 000+01: 00, ME_EC_001, 5. 1872340000000001 , 236. 4879
. 15 2012-11-91T19: 10:00. 000+01:00,ME_EC_DO1, 5. 266356, 235 . 3154000000001
series 0.08 2012-11-91T19:20:00. 000+01:00,ME_EC_P01, 5. 1935219999999997 , 231. 2295
12-11-1 1250 12-11-16 2 2p12-11-01719: 30: 00 . 000+21: 00 ,ME_EC_@@1,4.9423839999999997 , 236. 92529999999399
2012-11-01T19:40:00. 000+01: 00, ME_EC_D01, 4. 4572570000000002 , 239 . 0659
. 355,51 2012-11-91T19:50:00. 000+01: 00, ME_EC_D01, 5. 4673790000000002 , 235 . 2775
Data download (E-Mall’ 16,061 2012-11-01T20:00:00. 092+01:00,ME_EC_001,5.622147, 236.768
- . . >76.64] 2012-11-01720: 10: 00. 000+01: 00, ME_EC_DO1,4.9633339999999997 , 239 . 09489999999999
notlflcatlon Of resp0n8| ble 257 214 2012-11-01T20:20:00. 000+01:00,ME_EC_001, 4. 6880369999999996, 240. 71360002000081
: 2012-11-01720: 30: 00 000+01: 00, ME_EC_DO1, 4.9703550999999998 , 237. 2672
p erson S) 187.771 2012-11-01T20:40:00. 000+01:00,ME_EC_001, 5. 2554218000000001 , 239 . 41730000000001
158.347 2012-11-01720:50: 00. 000+01: 00, ME_EC_DO1,5.0156189999999998 , 238 . 94749999999999
118.8- 2012-11-01721:00: 00. 000+01: 00, ME_EC_DO1, 4. 2379340000000001 , 232 . 54820000000001
. . 78.47 2012-11-01721:10:00. 000+01: 00, ME_EC_DO1, 4. 4086860000000003 , 231 . 79560000000001
M u |t|S|te down Ioads 40.04+ 2012-11-91T21:20: 00 . 00+81:00,ME_EC_0@1,4.6833210000000003 , 229 . 38730000000001
0.B+———————2012-11-01T21: 30:00. 000+01: 00, ME_EC_0P1, 4. 5900109999999996 , 230 . 53469999999999
12-11-118:50  12-11-1€ 2912-11-01721:40: 00 000+01: 00 ,ME_EC_001,4.6791159999999996 , 232 . 77420000000001
2012-11-01T21:50:00. 000+01: 00, ME_EC_D01, 4. 838686, 230 36840000000001
2012-11-01722:00: 00. 000+01: 00, ME_EC_DO1, 4.5219930000000002 228 . 93799999999999
2012-11-01722:10:00. 000+01: 00, ME_EC_DO1, 4.9045509999999997 , 229 . 7460000000001
2012-11-01722:20: 00. 000+01: 00, ME_EC_DO1,4.0613549999999998 , 231 . 9857000000001
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ion_Sassen_cup
download data

Data visualization in TEODOOR
EHIRE0

| Sonden_HAD. Pegel Startseite >>TERENO Onling Portal Folder »*TEODOOR Onling Data Portal NiSslectData

f Query | Multi Site Download Style
EQ [ 2=0 TEODOOR ONLINE DATA PORTAL ot o - inspmsion
¥ Select Data ;:;in 2013—01—01’10 37.40

[aue | end
Query | Mulli Site Download Style

Offering | Offering_Bode-Selke  + | ©2 [mall]
— il fugh)

begn [oros-zo2ssiss |IReF FNU)

end  [o12-102123s1s3 [hoonImall
TRBPra [mgl]

P Infermation

¥ Result

521
46.31
40.52-
34.73
i
17.37-
11.58-
5.79- N N

P Information

¥ Result

6434
:;: 131—1‘13:45 1314607:03 1314;3?0:22 131—2“/ 17:41 1}2\5‘ 11:00
45.88 time
39.72 P GFZ
33.57
2741 .
2926 P Garmisch

15.1 : !

8.951 . . . 4 - e |
125211202 12.6-2817:47  12-8523:32 1281305147 12-10-21 - : Fis i P Eifel-Rur

tme _ - : « Deutschland ,
- = - : ; p o o BT Y . P Scilnet-Wuestebach

P Sensor Type - (Germany)

P Parameter = P Soilnet-Rollesbroich

_|Spatial Search (Using Map

Extent) [ @g ‘9

| Klimastation Merzenhausen
¥ Select Data
S 9 Query | Multi Site Download  Style
¥ Select Data
Query | Multi Site Download  Style Oﬁering|%|.|blic=| EaTalEon!.ongwavn?ulgqngformcmtj [W*m-2]

o T ¥indDrestion [oan] valid  2011-01-01 - 2011-11-02 Long 9 [Wem-2]

valld  2011-12-16 - 2012.06-04 WindSpeed [m's-1] = [011-03-22 234636 |

begin  [2012-10-20 23:56:32 e [degC] end - bl

end 2012-16-21 23.56.32 WaterContentAir [%]

BarometricPressure [kPa] F
3 ¥ Information
I Informaticn \
¥ Result ; . . L d=] ¥ Result
2217 E - 7 ?"‘c‘?)“ 4 ) 352,14
19.75 3 . . eI A 338.74
733 Shor, S T 3 ; 325.34
12.49 TemperatureAir [degC] =2 ! ] e o = 311.99
10.07 WindSpeed [m*s-1] e : 3 : ! ::25'
788 il - e } £ o 271.74
iy 258.3-
12-10-2100:00 12-10-21 0515 12-10-21 1030 12-10-21 15:45 12-10-21 21:00 g;‘:‘z‘

time

T T T Y
11-3-20 00000 11-3-20 11:57  11-3-20 23:55  11-3-21 11:52  11-3-21 23:50
time




Almosphere-Cloud Particles
Atmos phere-Cloud TopTemp
Atmos phere-Cloud Ty pe

Atmios phere-Humidity Fields

ECirstrument Ty pe

¥ Parameter

AirPressureimAvgihe #] add
aad
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F

Free text or keyword :| * sesenfes
in distributed Catalog| 7= "=

. Hlima-
services
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Search for station nar | -

L1

i
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g
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Search for themes an -
topics

il
-
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v L

i
2

[

Search for sensor types

Search for variables

¥ Merzenhausen EC tower

Access Through:
[ mitp:/iogweadar. og.kfa-juelich. de:B0B0 eifelrur_intern/sos | # |

Marzenhausen EC tower:

id: urm:org:fzj:ibg:senorml:ebrim:profil:ME_EC_001

description: permanent station since 2011-12-12

phenomenons (observed properties):
WindDirection2 mayglOmin
RadiationGlobalAwgl0min
SoilHeatFlux0.01mAvgl0min
LSoiaterContent0.02mAvgLOminSensorl
SoilHeatFlux0.08 mAvglOmin
SoilTemperatured.0LmAwvg 10min
RadiationPhotosyntheticActivelelowCan poyfyvg 10min
PrecipitationAmountCurm 10min
SoiWaterContent0.lmAvg10min
SoilTemperatured.05mAvg 10minSensord
RadiationPhotosynthaticActiveAwg 10min
LSoilTemperatured.05mAvg 10minSensorl
AirAbsoluteHumidity2 mAwg 10min
AirTemperature2 mAvg10min
Wind5peed2mAwglOmin
AirPressurelmavg 10min
SoiMaterContent0.02mAvgLOminSensor2
LoggerDiagnosisWarningMessage
SoiWaterContent0.3mAvg 10min

accessible through:
http: f fibg3wradar.ibg kfa-juelich.de: 8080/ eifelrur_intern/sos

=

e

=

Spatial search

Hiearchical keyword
search in distributed OGC-
catalogue services
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Da

ta Types and QC Methods

D1 Automatically-uploaded data; not quality Automatic quality
controlled when imported into TERENO  assurance procedures &
database. visual inspection
D2 Manually-uploaded, and externally Only approval-by-upload
guality-controlled data needed
D3 User-inserted data; not quality controlled Visual inspection

when inserted into TERENO database

Type D
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TERRESTRIAL ENVIRONMENTAL OBSERVATORIES

Descriptions
Level 1 Raw data (unevaluated)
Level 2a lExternally quality controlled data (without internal
approval)
Level 2b 2Internally controlled data (with automatic quality
assurance procedures (e.g., range check) and visual
Inspection)

Level 2c Externally quality controlled data with internal approval
Level 3 Data derived from one or more Level 2(b,c) data series
lExternal : Outside TERENO data infrastructure ., F——
?Internal : Within TERENO data infrastructure AR RN

I


Vorführender
Präsentationsnotizen
What are the types of data? How do observations move from one processing level to another?
Which flagging convention is used to reflect the quality of online, offline, and preprocessed data?
How can we incorporate quality control information in the Sensor Web framework?
How the standard observational model should be modified in order to support quality control information?
How generic quality control tests could and/or should be recorded in the SOS requests and responses?

What QC tests were applied to the data stream? 
What measures were taken to assure good data quality? 
If a data quality test was done, what flagging convention was used to reflect suspect data?
What tests were done? What flags relate to which tests? What input parameters were used for each test

Observations typically go through several quality control levels, and aggregation before they are published.
It is unclear how these kinds of information can be systematically captured and delivered to users.

Unprocessed data and data products that have not undergone quality control. Depending on the data type and data transmission system, raw data may be available within seconds or minutes after real-time (e.g. real time precipitation, streamflow and water quality measurements)



Qualify Flag (Qualifiers) Convention

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

» Generic qualifiers represents the common quality status of
the data and they are fixed.

= Examples: unevaluated, ok, bad, doubtful, gapfilled,
missing

» Specific qualifiers extend generic qualifiers

= they provide additional information about the causes and possible
direction of bias, and/or the magnitude of data variability.

= Specific qualifiers are varied according to observed properties and
specified by the experts.

= Examples: isospike, minerr, maxerr, interpolated,
extrapolated
ﬁ HELMHOLTZ
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TERRESTRIAL ENVIRONMENTAL OBSERVATORIES

Workflow of D1:
Automatically-uploaded data

I Start )

h 4
Type A : Automatically-
uploaded data
2.g., air temp series

Set processing status = 1 (raw data)
ail——» Set generic qualifier : e.g., doubtful
Set specific qualifier ; e.g., min_error

Automatic Data
Range Check?

e

Set processing status = 1 (raw data)
Set generic gualifier: unevaluated

Manual QC with
visual inspection

Publically available
via TEODOOR

End

Set processing level = 2b (internally quality controlled data with visual inspection) E
Set relevant gualifiers, source as specified by the user !

| RAIIVeIMAIL IUN
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TERRESTRIAL ENVIRONMENTAL OBSERVATORIES

Quality flagging tool

T E R E N O Restart | Help | Add bookmark | Imprint | @ 52°North, GmbH 201z

[ Add Time Series ] [Expuds-rhl] [ Data Quality Flagging ] 25
20
GroundWaterLevel@WU GW 001 D E] 1.15 7
Parameter: GroundWaterLevel [cm] 110
Station: WU GW 001 1.05
07.05.2008 15:00 (NA cm) to 04.02.2013 18:30 {null cm) 1.00
0.a5
GroundWaterLevel@WU GW 009 D 0.00 Date: 08-05-2008 12:10:00 CEST
0.85 Value: 0.951321 cm P~

=1

Level&Flags: 1 [unevaluated, uneval

Search for time series 0of %

| Point Flagging || Range Flagging || View-based Flagging E Customize Flags :

[] Series Sensor “ Property
O W wu_sw oot GroundWaterLevel
&} . WU_GW_009 GroundWaterLevel
Date: 08-05-2008 12:10:00 CEST|

Click on a particular "Series Shape’ to modfiy the value. Value: 0.441448 cm
Level&Flags: 2b [ok,0k]

F Flag Type Series Shape Example

[} unevaluated cross x

&} ok filledsquare ]

[} gapfilled diamond &

&} doubtful triangleup A

[} baddata triangledown v W

OB/O5/2008 10:00 AM OB/O5/2008 11:00 AM 0B/O5/2008 12:00 PM OB/O5/2008 01:00 PM OB/O5/2008 02:00 PM
Time

Update Series | | Reset All E

108 08:00 PM  0B/05/2008 12:00 AM  0B/05/2008 04:00 AM  08/05/2008 08:00 AM  0B/05/2008 12:00 PM  0B8/05/2008 04:00 PM  0&/05/2008 08:00 PM  09/05/2008 12:00 AM
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Zusatzliche Dienste des GFZ

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

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

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

» Datenmanagementsystem fir dateibasierte Daten

» DOI und IGSN kénnen miteinander verknupft werden.

> Daten konnen aus dem Datenmanagementsystem heraus
mit DOI veroffentlicht werden. # weLmovrz

‘ ASSOCIATION
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