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Introduction
Within the SeaDataNet initiative a quality flag scale has been defined, which is tuned for oceanography. Data is processed to highlight outliers both in positioning and in data itself through spike detection or range checking.  Anomalous values are not removed while flagged to highlight their inconsistency. The flagging system adopted by SeaDataNet is based on a list of 10 possible states as for example erroneous values, interpolated value, or missing value. All data sets are thus provided with comparable quality indicators, so that the user can assess their value for their purposes and can incorporate data quality parameters into their modelling and monitoring systems. 

Analysis has been undertaken to verify whether the SeaDataNet quality flag system can be applied for geological and geophysical data. 

Assessment of SeaDataNet Quality Control Flags for Geo-Seas 

SeaDataNet followed the practice common to many oceanographic data centres where individual measurements are tagged by single-byte codes that provide additional information for that measurement. Generally, but not exclusively, these flags represent concepts that describe the quality of that measurement.

The flag set adopted by SeaDataNet (http://vocab.ndg.nerc.ac.uk/list/L201/current/) represents the following data qualifying concepts:

	SeaDataNet Flag
	Concept Label
	Concept Definition

	0
	no quality control
	No quality control procedures have been applied to the data value. This is the initial status for all data values entering the working archive.

	1
	good value
	Good quality data value that is not part of any identified malfunction and has been verified as consistent with real phenomena during the quality control process.

	2
	probably good value
	Data value that is probably consistent with real phenomena but this is unconfirmed or data value forming part of a malfunction that is considered too small to affect the overall quality of the data object of which it is a part.

	3
	probably bad value
	Data value recognised as unusual during quality control that forms part of a feature that is probably inconsistent with real phenomena.

	4
	bad value
	An obviously erroneous data value.

	5
	changed value
	Data value adjusted during quality control.  Best practice strongly recommends that the value before the change be preserved in the data or its accompanying metadata.

	6
	value below detection
	The level of the measured phenomenon was too small to be quantified by the technique employed to measure it. The accompanying value is the detection limit for the technique or zero if that value is unknown.

	7
	value in excess
	The level of the measured phenomenon was too large to be quantified by the technique employed to measure it.  The accompanying value is the measurement limit for the technique.

	8
	interpolated value
	This value has been derived by interpolation from other values in the data object.

	9
	missing value
	The data value is missing. Any accompanying value will be a magic number representing absent data.

	A
	value phenomenon uncertain
	There is uncertainty in the description of the measured phenomenon associated with the value such as chemical species or biological entity.


The flag values 0-4 and ‘A’ are measurement quality concepts.  The first five describe the quality of the measurement itself, whereas ‘A’ describes the quality of metadata intimately associated with the measurement.  The remaining flags are not indicators of measurement quality. Flags 5, 8 and 9 are provenance indicators indicating whether or not a measurement was made and aspects of its processing history.  Flags ‘6’ and ‘7’ are concepts that semantically extend the numeric value of the measurement. This semantic examination of the concepts shows them to be generic, with none of them specific to the oceanographic domain.  Consequently, it is concluded that the SeaDataNet data flag set is as applicable to individual geological measurement values as it is to individual oceanographic measurement values.

However, there are important data types in Geo-Seas where the concept of flagging individual data values is inappropriate. Whilst a chemical profile along a core is analogous to an oceanographic CTD profile with a relatively small number of points that may be individually flagged, a digital seismic profile image is not.  Flagging individual pixels of such an image is clearly both impractical and pointless because it delivers nothing of value to the image user, whose primary objective is assessment of the possibility of identifying geological features from a seismic section. This is highly dependent on the acquisition parameters, appropriate planning of the seismic experiment, a correct match between the signal recording should and the target under study and elimination of noise.

Consequently, a mechanism is required to convey the quality of the whole data object rather than individual data points. This has been addressed by building a dataset quality indicator into the Common Data Index extension based on the SensorML and Observations and Measurements standard.  Whilst this has primarily been developed for the seismic line data object, it is applicable to other data objects. 

The XML snippet below shows an encoding for overall data object in the Sensor Web Enablement namespace, based on the SeaDataNet measurement quality vocabulary.  

<swe:field name="OverallQuality">

<swe:Category>
<swe:codeSpace xlink:href="http://vocab.ndg.nerc.ac.uk/term/L201/current/1" /> 
<swe:value>good data value</swe:value>

</swe:Category>

Whilst, this approach is viable using the direct measurement quality concepts (flags 0-4) from the SeaDataNet set, there is a risk of totally inappropriate concepts (e.g. ‘interpolated value’) being associated with data object overall quality in documents accepted by any form of validation.  Consequently, a separate vocabulary (L311) for data object quality under Geo-Seas governance has been set up closely based on a subset of the SeaDataNet concepts.

	Data Object Quality Flag
	Equivalent SeaDataNet Measurement Quality Concept Label
	Data Object Quality Concept Label
	Data Object Quality Concept Abbreviation
	Data Object Quality Concept Definition

	0
	no quality control
	no quality control
	unknown
	No quality assessment of the data object has been done. This is the initial status for all objects entering the working archive.

	1
	good value
	good data object
	good
	The data object is fully fit for purpose. For seismic sections, many signals are shown with negligible noises.

	2
	probably good value
	fair data object
	fair
	Useful information may be obtained from the data object. For seismic sections, noise is present but does not obliterate the signals.

	3
	probably bad value
	poor data object
	poor
	The data object is unfit for its primary purpose. For seismic sections very little geological information may be derived due to incorrect acquisition parameter settings, unsuitable geology or noise that obliterates the signal.

	4
	bad value
	unusable
	bad
	The data object is totally unfit for any purpose. For seismic sections, no geological information can be extracted.
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