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Presentation Outline 

1 •  Introduction to TERENO Data Infrastructure 

2 •  Motivation & Challenges 

3 •  Quality Assessment (or Quality Control) Framework 
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§ Northeastern German 
Lowland Observatory 

§ Harz / Central German 
Lowland Observatory 

§ Eifel / Lower Rhine Valley 
Observatory 

§ Bavarian Alps / pre-Alps 
Observatory 

Introducing Terrestrial Environmental 
Observatories (TERENO) 



M
itg

lie
d 

de
r H

el
m

ho
ltz

-G
em

ei
ns

ch
af

t 

5 

TEODOOR Spatial Data Infrastructure 
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Sensors Deployed at Eifel/Lower Rhine 
Observatory	  

Sensor Types Count 

Climate, soil, water 589 stations 
 

EC flux data 7 stations 
 

Weather radar 2 devices 
 

SoilCan 36 lysimeters 
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Heterogeneous Observation Data 
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Huge Amounts of Observation Data	  
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Quality Assessment – Not Too Easy! 
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The challenges are to (a) process and assess heterogeneous 
observation data in a systematic way; (b) make these descriptions 

available to data consumers. 

We are buried in data!!!	  



M
itg

lie
d 

de
r H

el
m

ho
ltz

-G
em

ei
ns

ch
af

t 

12 

Presentation Outline 

1 •  Introduction to TERENO Data Infrastructure 

2 •  Motivation & Challenges 

3 •  Quality Assessment (or Quality Control) Framework 

3 •  Conclusions 



M
itg

lie
d 

de
r H

el
m

ho
ltz

-G
em

ei
ns

ch
af

t 

1.  Data Consumer 
•  Select datasets best suited 

their applications 
•  Avoid potential errors 
 

2.  Data Provider 
•  Eases data maintenance 
•  Enhances research 

visibility 

13 

Why Data Quality Assessment Framework? 
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TERENO Data Infrastructure  

1. Data Importing & Processing 
2. Storage 

5. A
dm

inistration 

3. Standardized 
Access 

4.	  Publica>on	  Developed	  based	  on	  
open	  source	  soCware	  
and	  open	  standards.	  
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TERENO Data Assessment Framework 

1. Data Workflows 2. Data Model 3. Data Service 

4. Client Applications 

Data Assessment 
Framework 
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 1. Data Workflows Development 

1. Data series are quality 
assessed (aka. quality 
controlled) externally via 
proprietary tools and then imported 
into the data infrastructure 
 

2. Data series are imported 
automatically from sensors and 
then quality assessed internally 
(within the TERENO data 
infrastructure). 
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17 Example of the data workflow of automatically imported data 

 1. Data Workflows Development 
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1. Data Importing & Processing 
2. Storage 

5. A
dm

inistration 

3. Standardized 
Access 

4.	  Publica>on	  

  2. Data Model and Implementation 
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Who checks the data 
quality? Who 
approves the data 
release? Who 
operates and 
maintains the 
sensors? 

What are the 
quality 
descriptions 
of the data?  

When the quality 
control procedure is 
performed? When 
data is released? 

Where the quality 
assessment is 
performed?  

What leads to 
problems 
within data?  

How are data 
series quality 
checked? Which 
quality tests are 
applied? 

  2. Data Model and Implementation 
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•  Developed based on standard observation data 
models (e.g.CUAHSI, OGC)  

•  The data model has been extended to support 
data quality assessment descriptions. 

  2. Data Model and Implementation 
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1. Data Importing & Processing 
2. Storage 

5. A
dm

inistration 

3. Standardized 
Access 

4.	  Publica>on	  

 3. Observation Data Service 
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  3. Observation Data Service 

TERENO Observation 
Database 

Quality Control Enabled Sensor 
Observation Service 

XML XML 
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  3. Observation Data Service 

OGC’s Sensor Observation Service (Data Request) 
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Page 2 of 2/Users/ASD/Desktop/sos-getobs.xml
Saved: 11/26/13 11:41:49 AM Printed For: Anusuriya Devaraju

      </om:observedProperty>46
      <om:featureOfInterest>47
        <gml:FeatureCollection>48
! ...49
      </om:featureOfInterest>50
      <om:result>51
        <swe:DataArray>52
          <swe:elementCount>53
            <swe:Count>54
              <swe:value>288</swe:value>55
            </swe:Count>56
          </swe:elementCount>57
          <swe:elementType name="Components">58
            <swe:SimpleDataRecord>59
              <swe:field name="Time">60
                <swe:Time definition="urn:ogc:data:time:iso8601"/>61
              </swe:field>62
              <swe:field name="feature">63
                <swe:Text definition="urn:ogc:data:feature"/>64
              </swe:field>65
              <swe:field name="GroundWaterLevel">66
                <swe:Quantity definition="GroundWaterLevel">67
                  <swe:uom code="cm"/>68
                </swe:Quantity>69
              </swe:field>70
              <swe:field name="GroundWaterLevelQualityFlag">71
                <swe:Category definition="GroundWaterLevelQualityFlag"/>72
              </swe:field>73
            </swe:SimpleDataRecord>74
          </swe:elementType>75
          <swe:encoding>76
            <swe:TextBlock decimalSeparator="." tokenSeparator="," blockSeparator=";"/>77
          </swe:encoding>78
          <swe:values>2013-03-01T18:50:00.000+01:00,WU_GW_001,-2.5461800000000001,3_1;79
          2013-03-01T19:00:00.000+01:00,WU_GW_001,-2.54541,3_1;2013-03-01T19:10:00.000+01:00,80
          WU_GW_001,-2.54542,3_1;2013-03-01T19:20:00.000+01:00,WU_GW_001,-2.54501,3_1;2013-03-01T19:30:00.000+01:00,WU_GW_001,-2.5460199999999999,3_1;2013-03-01T19:40:00.000+01:00,WU_GW_001,-2.54609,3_1;2013-03-01T19:50:00.000+01:00,WU_GW_001,-2.5472299999999999,3_1;2013-03-01T20:00:00.000+01:00,WU_GW_001,-2.54826,3_1;2013-03-01T20:10:00.000+01:00,WU_GW_001,-2.5486,3_1;2013-03-01T20:20:00.000+01:00,WU_GW_001,-2.5487099999999998,3_1;2013-03-01T20:30:00.000+01:00,WU_GW_001,-2.5492400000000002,3_1;2013-03-01T20:40:00.000+01:00,WU_GW_001,-2.5497700000000001,3_1;2013-03-01T20:50:00.000+01:00,WU_GW_001,-2.5500600000000002,3_1;2013-03-01T21:00:00.000+01:00,WU_GW_001,-2.5501999999999998,3_1;2013-03-01T21:10:00.000+01:00,WU_GW_001,-2.5494300000000001,3_1;2013-03-01T21:20:00.000+01:00,WU_GW_001,-2.5498500000000002,3_1;2013-03-01T21:30:00.000+01:00,WU_GW_001,-2.5494699999999999,3_1;2013-03-01T21:40:00.000+01:00,WU_GW_001,-2.5502699999999998,3_1;2013-03-01T21:50:00.000+01:00,WU_GW_001,-2.5512999999999999,3_1;2013-03-01T22:00:00.000+01:00,WU_GW_001,-2.5509499999999998,3_1;2013-03-01T22:10:00.000+01:00,WU_GW_001,-2.55105,3_1;2013-03-01T22:20:00.000+01:00,WU_GW_001,-2.5511400000000002,3_1;2013-03-01T22:30:00.000+01:00,WU_GW_001,-2.5512299999999999,3_1;2013-03-01T22:40:00.000+01:00,WU_GW_001,-2.5506899999999999,3_1;2013-03-01T22:50:00.000+01:00,WU_GW_001,-2.5513699999999999,3_1;2013-03-01T23:00:00.000+01:00,WU_GW_001,-2.5510600000000001,3_1;2013-03-01T23:10:00.000+01:00,WU_GW_001,-2.5511200000000001,3_1;2013-03-01T23:20:00.000+01:00,WU_GW_001,-2.5517500000000002,3_1;2013-03-01T23:30:00.000+01:00,WU_GW_001,-2.5522800000000001,3_1;2013-03-01T23:40:00.000+01:00,WU_GW_001,-2.5522300000000002,3_1;2013-03-01T23:50:00.000+01:00,WU_GW_001,-2.5535700000000001,3_1;2013-03-02T00:00:00.000+01:00,WU_GW_001,-2.5516100000000002,3_1;2013-03-02T00:10:00.000+01:00,WU_GW_001,-2.5523600000000002,3_1;2013-03-02T00:20:00.000+01:00,WU_GW_001,-2.55233,3_1;2013-03-02T00:30:00.000+01:00,WU_GW_001,-2.5522499999999999,3_1;2013-03-02T00:40:00.000+01:00,WU_GW_001,-2.55132,3_1;2013-03-02T00:50:00.000+01:00,WU_GW_001,-2.5512999999999999,3_1;2013-03-02T01:00:00.000+01:00,WU_GW_001,-2.5523899999999999,3_1;2013-03-02T01:10:00.000+01:00,WU_GW_001,-2.5529500000000001,3_1;2013-03-02T01:20:00.000+01:00,WU_GW_001,-2.5527799999999998,3_1;2013-03-02T01:30:00.000+01:00,WU_GW_001,-2.5526399999999998,3_1;2013-03-02T01:40:00.000+01:00,WU_GW_001,-2.5533000000000001,3_1;2013-03-02T01:50:00.000+01:00,WU_GW_001,-2.5534699999999999,3_1;2013-03-02T02:00:00.000+01:00,WU_GW_001,-2.5527299999999999,3_1;2013-03-02T02:10:00.000+01:00,WU_GW_001,-2.5526,3_1;2013-03-02T02:20:00.000+01:00,WU_GW_001,-2.5531199999999998,3_1;2013-03-02T02:30:00.000+01:00,WU_GW_001,-2.5526300000000002,3_1;2013-03-02T02:40:00.000+01:00,WU_GW_001,-2.55308,3_1;2013-03-02T02:50:00.000+01:00,WU_GW_001,-2.55355,3_1;2013-03-02T03:00:00.000+01:00,WU_GW_001,-2.5541800000000001,3_1;2013-03-02T03:10:00.000+01:00,WU_GW_001,-2.55376,3_1;2013-03-02T03:20:00.000+01:00,WU_GW_001,-2.5534300000000001,3_1;2013-03-02T03:30:00.000+01:00,WU_GW_001,-2.5530900000000001,3_1;2013-03-02T03:40:00.000+01:00,WU_GW_001,-2.5533399999999999,3_1;2013-03-02T03:50:00.000+01:00,WU_GW_001,-2.5535800000000002,3_1;2013-03-02T04:00:00.000+01:00,WU_GW_001,-2.55348,3_1;2013-03-02T04:10:00.000+01:00,WU_GW_001,-2.5524100000000001,3_1;2013-03-02T04:20:00.000+01:00,WU_GW_001,-2.5533100000000002,3_1;2013-03-02T04:30:00.000+01:00,WU_GW_001,-2.5524,3_1;2013-03-02T04:40:00.000+01:00,WU_GW_001,-2.5524800000000001,3_1;2013-03-02T04:50:00.000+01:00,WU_GW_001,-2.5544099999999998,3_1;2013-03-02T05:00:00.000+01:00,WU_GW_001,-2.5529099999999998,3_1;2013-03-02T05:10:00.000+01:00,WU_GW_001,-2.5519799999999999,3_1;2013-03-02T05:20:00.000+01:00,WU_GW_001,-2.5508000000000002,3_1;2013-03-02T05:30:00.000+01:00,WU_GW_001,-2.5513599999999999,3_1;2013-03-02T05:40:00.000+01:00,WU_GW_001,-2.5521099999999999,3_1;2013-03-02T05:50:00.000+01:00,WU_GW_001,-2.5530900000000001,3_1;2013-03-02T06:00:00.000+01:00,WU_GW_001,-2.5533600000000001,3_1;2013-03-02T06:10:00.000+01:00,WU_GW_001,-2.5543900000000002,3_1;2013-03-02T06:20:00.000+01:00,WU_GW_001,-2.5541499999999999,3_1;2013-03-02T06:30:00.000+01:00,WU_GW_001,-2.5536799999999999,3_1;2013-03-02T06:40:00.000+01:00,WU_GW_001,-2.5541700000000001,3_1;2013-03-02T06:50:00.000+01:00,WU_GW_001,-2.55443,3_1;2013-03-02T07:00:00.000+01:00,WU_GW_001,-2.5542199999999999,3_1;2013-03-02T07:10:00.000+01:00,WU_GW_001,-2.5538699999999999,3_1;2013-03-02T07:20:00.000+01:00,WU_GW_001,-2.55444,3_1;2013-03-02T07:30:00.000+01:00,WU_GW_001,-2.55464,3_1;2013-03-02T07:40:00.000+01:00,WU_GW_001,-2.5534300000000001,3_1;2013-03-02T07:50:00.000+01:00,WU_GW_001,-2.5530300000000001,3_1;2013-03-02T08:00:00.000+01:00,WU_GW_001,-2.5547300000000002,3_1;2013-03-02T08:10:00.000+01:00,WU_GW_001,-2.55559,3_1;2013-03-02T08:20:00.000+01:00,WU_GW_001,-2.5557799999999999,3_1;2013-03-02T08:30:00.000+01:00,WU_GW_001,-2.5552700000000002,3_1;2013-03-02T08:40:00.000+01:00,WU_GW_001,-2.5555099999999999,3_1;2013-03-02T08:50:00.000+01:00,WU_GW_001,-2.55518,3_1;2013-03-02T09:00:00.000+01:00,WU_GW_001,-2.5562100000000001,3_1;2013-03-02T09:10:00.000+01:00,WU_GW_001,-2.5568300000000002,3_1;2013-03-02T09:20:00.000+01:00,WU_GW_001,-2.55708,3_1;2013-03-02T09:30:00.000+01:00,WU_GW_001,-2.5580799999999999,3_1;2013-03-02T09:40:00.000+01:00,WU_GW_001,-2.5571299999999999,3_1;2013-03-02T09:50:00.000+01:00,WU_GW_001,-2.5589300000000001,3_1;2013-03-02T10:00:00.000+01:00,WU_GW_001,-2.5573700000000001,3_1;2013-03-02T10:10:00.000+01:00,WU_GW_001,-2.5570300000000001,3_1;2013-03-02T10:20:00.000+01:00,WU_GW_001,-2.5566499999999999,3_1;2013-03-02T10:30:00.000+01:00,WU_GW_001,-2.5554700000000001,3_1;2013-03-02T10:40:00.000+01:00,WU_GW_001,-2.5573600000000001,3_1;2013-03-02T10:50:00.000+01:00,WU_GW_001,-2.5587499999999999,3_1;2013-03-02T11:00:00.000+01:00,WU_GW_001,-2.55924,3_1;2013-03-02T11:10:00.000+01:00,WU_GW_001,-2.55951,3_1;2013-03-02T11:20:00.000+01:00,WU_GW_001,-2.5594700000000001,3_1;2013-03-02T11:30:00.000+01:00,WU_GW_001,-2.5602100000000001,3_1;2013-03-02T11:40:00.000+01:00,WU_GW_001,-2.5621700000000001,3_1;2013-03-02T11:50:00.000+01:00,WU_GW_001,-2.56304,3_1;2013-03-02T12:00:00.000+01:00,WU_GW_001,-2.5630000000000002,3_1;2013-03-02T12:10:00.000+01:00,WU_GW_001,-2.5634700000000001,3_1;2013-03-02T12:20:00.000+01:00,WU_GW_001,-2.5633599999999999,3_1;2013-03-02T12:30:00.000+01:00,WU_GW_001,-2.5631900000000001,3_1;2013-03-02T12:40:00.000+01:00,WU_GW_001,-2.56399,3_1;2013-03-02T12:50:00.000+01:00,WU_GW_001,-2.5643500000000001,3_1;2013-03-02T13:00:00.000+01:00,WU_GW_001,-2.56331,3_1;2013-03-02T13:10:00.000+01:00,WU_GW_001,-2.56263,3_1;2013-03-02T13:20:00.000+01:00,WU_GW_001,-2.5632999999999999,3_1;2013-03-02T13:30:00.000+01:00,WU_GW_001,-2.56454,3_1;2013-03-02T13:40:00.000+01:00,WU_GW_001,-2.5633499999999998,3_1;2013-03-02T13:50:00.000+01:00,WU_GW_001,-2.5627300000000002,3_1;2013-03-02T14:00:00.000+01:00,WU_GW_001,-2.5630999999999999,3_1;2013-03-02T14:10:00.000+01:00,WU_GW_001,-2.56359,3_1;2013-03-02T14:20:00.000+01:00,WU_GW_001,-2.5649799999999998,3_1;2013-03-02T14:30:00.000+01:00,WU_GW_001,-2.5659800000000001,3_1;2013-03-02T14:40:00.000+01:00,WU_GW_001,-2.56657,3_1;2013-03-02T14:50:00.000+01:00,WU_GW_001,-2.5649700000000002,3_1;2013-03-02T15:00:00.000+01:00,WU_GW_001,-2.5647899999999999,3_1;2013-03-02T15:10:00.000+01:00,WU_GW_001,-2.56426,3_1;2013-03-02T15:20:00.000+01:00,WU_GW_001,-2.5638000000000001,3_1;2013-03-02T15:30:00.000+01:00,WU_GW_001,-2.5629300000000002,3_1;2013-03-02T15:40:00.000+01:00,WU_GW_001,-2.5615000000000001,3_1;2013-03-02T15:50:00.000+01:00,WU_GW_001,-2.5616500000000002,3_1;2013-03-02T16:00:00.000+01:00,WU_GW_001,-2.56196,3_1;2013-03-02T16:10:00.000+01:00,WU_GW_001,-2.5623,3_1;2013-03-02T16:20:00.000+01:00,WU_GW_001,-2.5624600000000002,3_1;2013-03-02T16:30:00.000+01:00,WU_GW_001,-2.56223,3_1;2013-03-02T16:40:00.000+01:00,WU_GW_001,-2.5616500000000002,3_1;2013-03-02T16:50:00.000+01:00,WU_GW_001,-2.5609299999999999,3_1;2013-03-02T17:00:00.000+01:00,WU_GW_001,-2.56087,3_1;2013-03-02T17:10:00.000+01:00,WU_GW_001,-2.5608599999999999,3_1;2013-03-02T17:20:00.000+01:00,WU_GW_001,-2.5599500000000002,3_1;2013-03-02T17:30:00.000+01:00,WU_GW_001,-2.5604300000000002,3_1;2013-03-02T17:40:00.000+01:00,WU_GW_001,-2.56087,3_1;2013-03-02T17:50:00.000+01:00,WU_GW_001,-2.56114,3_1;2013-03-02T18:00:00.000+01:00,WU_GW_001,-2.56115,3_1;2013-03-02T18:10:00.000+01:00,WU_GW_001,-2.5602100000000001,3_1;2013-03-02T18:20:00.000+01:00,WU_GW_001,-2.5598000000000001,3_1;2013-03-02T18:30:00.000+01:00,WU_GW_001,-2.5588199999999999,3_1;2013-03-02T18:40:00.000+01:00,WU_GW_001,-2.5582400000000001,3_1;2013-03-02T18:50:00.000+01:00,WU_GW_001,-2.5571000000000002,3_1;2013-03-02T19:00:00.000+01:00,WU_GW_001,-2.5571700000000002,3_1;2013-03-02T19:10:00.000+01:00,WU_GW_001,-2.55627,3_1;2013-03-02T19:20:00.000+01:00,WU_GW_001,-2.5545499999999999,3_1;2013-03-02T19:30:00.000+01:00,WU_GW_001,-2.5538400000000001,3_1;2013-03-02T19:40:00.000+01:00,WU_GW_001,-2.55355,3_1;2013-03-02T19:50:00.000+01:00,WU_GW_001,-2.55396,3_1;2013-03-02T20:00:00.000+01:00,WU_GW_001,-2.5550700000000002,3_1;2013-03-02T20:10:00.000+01:00,WU_GW_001,-2.5542400000000001,3_1;2013-03-02T20:20:00.000+01:00,WU_GW_001,-2.5553300000000001,3_1;2013-03-02T20:30:00.000+01:00,WU_GW_001,-2.5547399999999998,3_1;2013-03-02T20:40:00.000+01:00,WU_GW_001,-2.55464,3_1;2013-03-02T20:50:00.000+01:00,WU_GW_001,-2.5555400000000001,3_1;2013-03-02T21:00:00.000+01:00,WU_GW_001,-2.5551599999999999,3_1;2013-03-02T21:10:00.000+01:00,WU_GW_001,-2.5547800000000001,3_1;2013-03-02T21:20:00.000+01:00,WU_GW_001,-2.5555699999999999,3_1;2013-03-02T21:30:00.000+01:00,WU_GW_001,-2.5532900000000001,3_1;2013-03-02T21:40:00.000+01:00,WU_GW_001,-2.5547599999999999,3_1;2013-03-02T21:50:00.000+01:00,WU_GW_001,-2.55722,3_1;2013-03-02T22:00:00.000+01:00,WU_GW_001,-2.5590000000000002,3_1;2013-03-02T22:10:00.000+01:00,WU_GW_001,-2.56012,3_1;2013-03-02T22:20:00.000+01:00,WU_GW_001,-2.5601400000000001,3_1;2013-03-02T22:30:00.000+01:00,WU_GW_001,-2.5607899999999999,3_1;2013-03-02T22:40:00.000+01:00,WU_GW_001,-2.5624199999999999,3_1;2013-03-02T22:50:00.000+01:00,WU_GW_001,-2.56304,3_1;2013-03-02T23:00:00.000+01:00,WU_GW_001,-2.5637400000000001,3_1;2013-03-02T23:10:00.000+01:00,WU_GW_001,-2.5634100000000002,3_1;2013-03-02T23:20:00.000+01:00,WU_GW_001,-2.5627399999999998,3_1;2013-03-02T23:30:00.000+01:00,WU_GW_001,-2.5623,3_1;2013-03-02T23:40:00.000+01:00,WU_GW_001,-2.5624199999999999,3_1;2013-03-02T23:50:00.000+01:00,WU_GW_001,-2.5634299999999999,3_1;2013-03-03T00:00:00.000+01:00,WU_GW_001,-2.5633699999999999,3_1;2013-03-03T00:10:00.000+01:00,WU_GW_001,-2.56351,3_1;2013-03-03T00:20:00.000+01:00,WU_GW_001,-2.5638399999999999,3_1;2013-03-03T00:30:00.000+01:00,WU_GW_001,-2.5643799999999999,3_1;2013-03-03T00:40:00.000+01:00,WU_GW_001,-2.56596,3_1;2013-03-03T00:50:00.000+01:00,WU_GW_001,-2.5638800000000002,3_1;2013-03-03T01:00:00.000+01:00,WU_GW_001,-2.5623399999999998,3_1;2013-03-03T01:10:00.000+01:00,WU_GW_001,-2.5611199999999998,3_1;2013-03-03T01:20:00.000+01:00,WU_GW_001,-2.5615800000000002,3_1;2013-03-03T01:30:00.000+01:00,WU_GW_001,-2.5616599999999998,3_1;2013-03-03T01:40:00.000+01:00,WU_GW_001,-2.56088,3_1;2013-03-03T01:50:00.000+01:00,WU_GW_001,-2.5621200000000002,3_1;2013-03-03T02:00:00.000+01:00,WU_GW_001,-2.5625599999999999,3_1;2013-03-03T02:10:00.000+01:00,WU_GW_001,-2.5634999999999999,3_1;2013-03-03T02:20:00.000+01:00,WU_GW_001,-2.5641400000000001,3_1;2013-03-03T02:30:00.000+01:00,WU_GW_001,-2.5639699999999999,3_1;2013-03-03T02:40:00.000+01:00,WU_GW_001,-2.5648200000000001,3_1;2013-03-03T02:50:00.000+01:00,WU_GW_001,-2.56609,3_1;2013-03-03T03:00:00.000+01:00,WU_GW_001,-2.56548,3_1;2013-03-03T03:10:00.000+01:00,WU_GW_001,-2.56549,3_1;2013-03-03T03:20:00.000+01:00,WU_GW_001,-2.5655999999999999,3_1;2013-03-03T03:30:00.000+01:00,WU_GW_001,-2.5663399999999998,3_1;2013-03-03T03:40:00.000+01:00,WU_GW_001,-2.5666799999999999,3_1;2013-03-03T03:50:00.000+01:00,WU_GW_001,-2.56514,3_1;2013-03-03T04:00:00.000+01:00,WU_GW_001,-2.5648900000000001,3_1;2013-03-03T04:10:00.000+01:00,WU_GW_001,-2.5642,3_1;2013-03-03T04:20:00.000+01:00,WU_GW_001,-2.5647500000000001,3_1;2013-03-03T04:30:00.000+01:00,WU_GW_001,-2.5654400000000002,3_1;2013-03-03T04:40:00.000+01:00,WU_GW_001,-2.5650400000000002,3_1;2013-03-03T04:50:00.000+01:00,WU_GW_001,-2.5652499999999998,3_1;2013-03-03T05:00:00.000+01:00,WU_GW_001,-2.5649899999999999,3_1;2013-03-03T05:10:00.000+01:00,WU_GW_001,-2.5642900000000002,3_1;2013-03-03T05:20:00.000+01:00,WU_GW_001,-2.5642900000000002,3_1;2013-03-03T05:30:00.000+01:00,WU_GW_001,-2.5641500000000002,3_1;2013-03-03T05:40:00.000+01:00,WU_GW_001,-2.5655199999999998,3_1;2013-03-03T05:50:00.000+01:00,WU_GW_001,-2.5641799999999999,3_1;2013-03-03T06:00:00.000+01:00,WU_GW_001,-2.5637799999999999,3_1;2013-03-03T06:10:00.000+01:00,WU_GW_001,-2.5651199999999998,3_1;2013-03-03T06:20:00.000+01:00,WU_GW_001,-2.5658500000000002,3_1;2013-03-03T06:30:00.000+01:00,WU_GW_001,-2.5655299999999999,3_1;2013-03-03T06:40:00.000+01:00,WU_GW_001,-2.5667,3_1;2013-03-03T06:50:00.000+01:00,WU_GW_001,-2.5676299999999999,3_1;2013-03-03T07:00:00.000+01:00,WU_GW_001,-2.5678000000000001,3_1;2013-03-03T07:10:00.000+01:00,WU_GW_001,-2.5673599999999999,3_1;2013-03-03T07:20:00.000+01:00,WU_GW_001,-2.5677599999999998,3_1;2013-03-03T07:30:00.000+01:00,WU_GW_001,-2.56684,3_1;2013-03-03T07:40:00.000+01:00,WU_GW_001,-2.5686100000000001,3_1;2013-03-03T07:50:00.000+01:00,WU_GW_001,-2.5695399999999999,3_1;2013-03-03T08:00:00.000+01:00,WU_GW_001,-2.5706099999999998,3_1;2013-03-03T08:10:00.000+01:00,WU_GW_001,-2.57131,3_1;2013-03-03T08:20:00.000+01:00,WU_GW_001,-2.5720900000000002,3_1;2013-03-03T08:30:00.000+01:00,WU_GW_001,-2.5721500000000002,3_1;2013-03-03T08:40:00.000+01:00,WU_GW_001,-2.5708099999999998,3_1;2013-03-03T08:50:00.000+01:00,WU_GW_001,-2.5710700000000002,3_1;2013-03-03T09:00:00.000+01:00,WU_GW_001,-2.5714399999999999,3_1;2013-03-03T09:10:00.000+01:00,WU_GW_001,-2.57308,3_1;2013-03-03T09:20:00.000+01:00,WU_GW_001,-2.5739899999999998,3_1;2013-03-03T09:30:00.000+01:00,WU_GW_001,-2.5760299999999998,3_1;2013-03-03T09:40:00.000+01:00,WU_GW_001,-2.57653,3_1;2013-03-03T09:50:00.000+01:00,WU_GW_001,-2.5778699999999999,3_1;2013-03-03T10:00:00.000+01:00,WU_GW_001,-2.5784600000000002,3_1;2013-03-03T10:10:00.000+01:00,WU_GW_001,-2.5800299999999998,3_1;2013-03-03T10:20:00.000+01:00,WU_GW_001,-2.58101,3_1;2013-03-03T10:30:00.000+01:00,WU_GW_001,-2.58128,3_1;2013-03-03T10:40:00.000+01:00,WU_GW_001,-2.58127,3_1;2013-03-03T10:50:00.000+01:00,WU_GW_001,-2.5779800000000002,3_1;2013-03-03T11:00:00.000+01:00,WU_GW_001,-2.5768900000000001,3_1;2013-03-03T11:10:00.000+01:00,WU_GW_001,-2.5751400000000002,3_1;2013-03-03T11:20:00.000+01:00,WU_GW_001,-2.5752199999999998,3_1;2013-03-03T11:30:00.000+01:00,WU_GW_001,-2.5741999999999998,3_1;2013-03-03T11:40:00.000+01:00,WU_GW_001,-2.5743200000000002,3_1;2013-03-03T11:50:00.000+01:00,WU_GW_001,-2.57464,3_1;2013-03-03T12:00:00.000+01:00,WU_GW_001,-2.5740699999999999,3_1;2013-03-03T12:10:00.000+01:00,WU_GW_001,-2.57389,3_1;2013-03-03T12:20:00.000+01:00,WU_GW_001,-2.5741200000000002,3_1;2013-03-03T12:30:00.000+01:00,WU_GW_001,-2.5751200000000001,3_1;2013-03-03T12:40:00.000+01:00,WU_GW_001,-2.5759799999999999,3_1;2013-03-03T12:50:00.000+01:00,WU_GW_001,-2.57735,3_1;2013-03-03T13:00:00.000+01:00,WU_GW_001,-2.5772499999999998,3_1;2013-03-03T13:10:00.000+01:00,WU_GW_001,-2.5765400000000001,3_1;2013-03-03T13:20:00.000+01:00,WU_GW_001,-2.5751900000000001,3_1;2013-03-03T13:30:00.000+01:00,WU_GW_001,-2.57464,3_1;2013-03-03T13:40:00.000+01:00,WU_GW_001,-2.5737000000000001,3_1;2013-03-03T13:50:00.000+01:00,WU_GW_001,-2.5731000000000002,3_1;2013-03-03T14:00:00.000+01:00,WU_GW_001,-2.5723199999999999,3_1;2013-03-03T14:10:00.000+01:00,WU_GW_001,-2.5726100000000001,3_1;2013-03-03T14:20:00.000+01:00,WU_GW_001,-2.57239,3_1;2013-03-03T14:30:00.000+01:00,WU_GW_001,-2.5713200000000001,3_1;2013-03-03T14:40:00.000+01:00,WU_GW_001,-2.5716600000000001,3_1;2013-03-03T14:50:00.000+01:00,WU_GW_001,-2.5721699999999998,3_1;2013-03-03T15:00:00.000+01:00,WU_GW_001,-2.5717400000000001,3_1;2013-03-03T15:10:00.000+01:00,WU_GW_001,-2.5707499999999999,3_1;2013-03-03T15:20:00.000+01:00,WU_GW_001,-2.5702600000000002,3_1;2013-03-03T15:30:00.000+01:00,WU_GW_001,-2.57043,3_1;2013-03-03T15:40:00.000+01:00,WU_GW_001,-2.5710999999999999,3_1;2013-03-03T15:50:00.000+01:00,WU_GW_001,-2.5693899999999998,3_1;2013-03-03T16:00:00.000+01:00,WU_GW_001,-2.5702799999999999,3_1;2013-03-03T16:10:00.000+01:00,WU_GW_001,-2.5695299999999999,3_1;2013-03-03T16:20:00.000+01:00,WU_GW_001,-2.56873,3_1;2013-03-03T16:30:00.000+01:00,WU_GW_001,-2.5680399999999999,3_1;2013-03-03T16:40:00.000+01:00,WU_GW_001,-2.56772,3_1;2013-03-03T16:50:00.000+01:00,WU_GW_001,-2.56799,3_1;2013-03-03T17:00:00.000+01:00,WU_GW_001,-2.5690200000000001,3_1;2013-03-03T17:10:00.000+01:00,WU_GW_001,-2.5685500000000001,3_1;2013-03-03T17:20:00.000+01:00,WU_GW_001,-2.5680499999999999,3_1;2013-03-03T17:30:00.000+01:00,WU_GW_001,-2.5680299999999998,3_1;2013-03-03T17:40:00.000+01:00,WU_GW_001,-2.5678200000000002,3_1;2013-03-03T17:50:00.000+01:00,WU_GW_001,-2.5678700000000001,3_1;2013-03-03T18:00:00.000+01:00,WU_GW_001,-2.5673900000000001,3_1;2013-03-03T18:10:00.000+01:00,WU_GW_001,-2.5667,3_1;2013-03-03T18:20:00.000+01:00,WU_GW_001,-2.56684,3_1;2013-03-03T18:30:00.000+01:00,WU_GW_001,-2.56691,3_1;2013-03-03T18:40:00.000+01:00,WU_GW_001,-2.5653600000000001,3_1;</swe:values>81
        </swe:DataArray>82
      </om:result>83
    </om:Observation>84
  </om:member>85

86
</om:ObservationCollection>87

24 

. . . . . !

<swe:field 
name="SurfaceWaterLevelVenturiQualityFlag">!
<swe:Category 
definition="SurfaceWaterLevelVenturiQualityFlag"/>!
              </swe:field>!
            </swe:SimpleDataRecord>!
          </swe:elementType>!
          <swe:encoding>!
            <swe:TextBlock decimalSeparator="." 
tokenSeparator="," blockSeparator=";"/>!
          </swe:encoding>!
 
<swe:values>2012-07-22T19:10:00.000+02:00,WU_AW_01
1,3.71163,1_OK;</swe:values>!
        </swe:DataArray>!
      </om:result>!
    </om:Observation>!
. . . . . !

. . . . . !

<swe:field 
name="SurfaceWaterLevelVenturiQualityFlag">!
<swe:Category 
definition="SurfaceWaterLevelVenturiQualityFlag"/>!
              </swe:field>!
            </swe:SimpleDataRecord>!
          </swe:elementType>!
          <swe:encoding>!
            <swe:TextBlock decimalSeparator="." 
tokenSeparator="," blockSeparator=";"/>!
          </swe:encoding>!
 
<swe:values>2012-07-22T19:10:00.000+02:00,WU_AW_01
1,3.71163,1_OK;</swe:values>!
        </swe:DataArray>!
      </om:result>!
    </om:Observation>!
. . . . . !

. . . . . !

<swe:field 
name="SurfaceWaterLevelVenturiQualityFlag">!
<swe:Category 
definition="SurfaceWaterLevelVenturiQualityFlag"/>!
              </swe:field>!
            </swe:SimpleDataRecord>!
          </swe:elementType>!
          <swe:encoding>!
            <swe:TextBlock decimalSeparator="." 
tokenSeparator="," blockSeparator=";"/>!
          </swe:encoding>!
 
<swe:values>2012-07-22T19:10:00.000+02:00,WU_AW_01
1,3.71163,1_OK;</swe:values>!
        </swe:DataArray>!
      </om:result>!
    </om:Observation>!
. . . . . !

Page 1 of 2/Users/ASD/Desktop/sos-getobs.xml
Saved: 11/26/13 11:26:48 AM Printed For: Anusuriya Devaraju

<om:ObservationCollection xmlns:om="http://www.opengis.net/om/1.0" xmlns:gml="http://www.opengis.net/gml" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xmlns:swe="http://www.opengis.net/swe/1.0.1" xmlns:xlink="http://www.w3.org/1999/xlink" xmlns:sa="http://www.opengis.net/sampling/1.0" gml:id="oc_0" xsi:schemaLocation="http://www.opengis.net/om/1.0 http://schemas.opengis.net/om/1.0.0/om.xsd http://www.opengis.net/sampling/1.0 http://schemas.opengis.net/sampling/1.0.0/sampling.xsd">1
  <gml:metaDataProperty>2
    <swe:DataArray>3
! ...4
      <swe:elementType name="Components">5
        <swe:SimpleDataRecord>6
          <swe:field name="Id"/>7
          <swe:field name="GenericQualifier"/>8
          <swe:field name="SpecificQualifier"/>9
        </swe:SimpleDataRecord>10
      </swe:elementType>11
      <swe:encoding>12
        <swe:TextBlock decimalSeparator="." tokenSeparator="," blockSeparator=";"/>13
      </swe:encoding>14
      <swe:values>13,baddata,autosampler;22,baddata,badquality;24,baddata,frozen;15,baddata,irregular;18,baddata,isolatedspike;6,baddata,max;5,baddata,min;19,baddata,outoforder;4,gapfilled,extrapolated;3,gapfilled,interpolated;11,ok,autosampler;20,ok,goodquality;21,ok,moderatequality;2,ok,ok;12,suspicious,autosampler;23,suspicious,frozen;17,suspicious,max;16,suspicious,min;14,suspicious,missing;10,unevaluated,autosampler;1,unevaluated,unevaluated</swe:values>15
    </swe:DataArray>16
  </gml:metaDataProperty>17
  <gml:metaDataProperty>18
    <swe:DataArray>19
! ...20
      <swe:elementType name="Components">21
        <swe:SimpleDataRecord>22
          <swe:field name="Id"/>23
          <swe:field name="ProcessingStatus"/>24
        </swe:SimpleDataRecord>25
      </swe:elementType>26
      <swe:encoding>27
        <swe:TextBlock decimalSeparator="." tokenSeparator="," blockSeparator=";"/>28
      </swe:encoding>29
      <swe:values>1,1;2,2a;3,2b;4,2c;5,3</swe:values>30
    </swe:DataArray>31
  </gml:metaDataProperty>32
  <om:member>33
    <om:Observation gml:id="ot_749712098">34
      <om:samplingTime>35
! ...36
      </om:samplingTime>37
      <om:procedure xlink:href="WU_GW_001"/>38
      <om:observedProperty>39
        <swe:CompositePhenomenon gml:id="cpid0" dimension="2">40
          <gml:name>resultComponents</gml:name>41
          <swe:component xlink:href="urn:ogc:data:time:iso8601"/>42
          <swe:component xlink:href="GroundWaterLevel"/>43
          <swe:component xlink:href="GroundWaterLevelQualityFlag"/>44
        </swe:CompositePhenomenon>45

Quality Flags 

Data Processing Status 

Observation Values 

Each value is accompanied with a reference 
combining quality flag id and data processing 
status id 
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1. Data Importing & Processing 
2. Storage 

5. A
dm

inistration 

3. Standardized 
Access 

4.	  Publica>on	  

  4. Client Applications 
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TERENO	  Data	  Portal	   INSPECT	  Data	  Inspec>on	  Tool	  

Sample	  Data	  	  
Management	  Tool	  

  4. Client Applications 



M
itg

lie
d 

de
r H

el
m

ho
ltz

-G
em

ei
ns

ch
af

t 

27 

Presentation Outline 

1 •  Introduction to TERENO Data Infrastructure 

2 •  Motivation & Challenges 

3 •  Quality Assessment (or Quality Control) Framework 

3 •  Conclusions 
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TERENO Data Assessment Framework 

1. Data Workflows 2. Data Model 3. Data Service 

4. Client Applications 

Data Assessment 
Framework 
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A Long Way To Go… 
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1.  Facilitates data quality assessment by means of provenance 
information (data origin and derivation), e.g., offline records of 
sensor maintenance and operation 

2.  User feedback on data usability 

30 

What’s Next? 
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