EWN1-Rivers: Data validation rules 
All critical QA problems are exported in xls files. Critical QA problems are considered unsolved problems from year 2000 onward with following QA problems:
	QA field
	value
	description

	QA_MVissues
	101
	the main measurement value is missing

	QA_MVissues
	102
	the main measurement value is negative and negative values are not allowed or possible in this particular case (e.g. concentration of chemical determinand)

	QA_LRviolations
	201
	Mean >= Minimum

	QA_LRviolations
	202
	Mean <= Maximum

	QA_LRviolations
	210
	All measurement values >= 0 (exceptions: Alkalinity, Temperature)

	QA_outlier
	401, 411
	Standard potential outlier - value is either higher/lower than limit value or is suspiciously high/low comparing to the rest of the time series or value change between two consecutive values is suspiciously abrupt or is marked as an outlier by a content e

	QA_outlier
	402, 412
	Measurements are probably taken from a highly polluted locations but information was not confirmed

	QA_outlier
	403, 413
	The whole country delivery is considered as problematic because it contains too many quality issues

	QA_station_issues
	501
	station coordinates fall outside the respective country boundary

	QA_station_issues
	502
	one or both station coordinates are missing

	QA_station_issues
	503
	more stations with the same coordinates (if it might indicate an error)

	QA_station_issues
	599
	station is not defined in the station table


NutrientsRivers_Agg
	Field
	Rule

	CountryCode

NationalStationID

Year *
AggregationPeriod
Determinand_Nutrients

	- These are key fields: must have a unique value (no duplicates allowed) and no field should be left blank
* Year must not be greater than current year

	NumberOfSamples

LimitOfDetection

LimitOfQuantification

Mean *

Minimum *

Maximum *

Median *

StandardDeviation *

SampleDepth


	- Values have to be greater or equal 0

- at least Mean must have value (otherwise record is useless)

* for Determinand “Temperature” values can be < 0

	Determinand_Nutrients
Unit_Nutrients
	- Determinand names and units should be from standard subset, which can be found in latest version of data dictionary:

BasicQuality -  http://dd.eionet.europa.eu/dataelements/48911


	AggregationPeriod
	- Aggregation periods for rivers data should be from standard subset: Annual, Spring, Summer, Autumn, Winter or GrowingSeason. Details about each are in the latest version of data dictionary: http://dd.eionet.europa.eu/dataelements/48850 



	AggregationLength  
	- AggregationLength should be in range from 1 to 12




Measurement value issues:

Mean values in all three tables containing the determinand concentrations are subject of this test. Detected issues are then stored as a code in a special QA field (QA_MVissues) as follows:

	Validation Rule Number
	Critical issue
	Validation Rule

	101
	Yes
	the Mean value is missing

	102
	Yes
	the Mean value is negative and negative values are not allowed or possible

	103
	
	the Mean value is equal 0 and 0 values are not allowed or possible


Logical rules violations:

The Violation checks were performed on data according to basic validation rules. The following table explains and contains the matching between the rules applied and the numbers we found in the column QA_LRviolations:

	Validation Rule Number
	Critical issue
	Validation Rule

	201
	Yes
	Mean >= Minimum

	202
	Yes
	Mean <= Maximum

	203
	
	Median >= Minimum

	204
	
	Median <= Maximum

	205
	
	Minimum <= Maximum

	206
	
	IF Minimum > 0 THEN StandardDeviation < Maximum

	207
	
	IF Minimum < Maximum THEN StandardDeviation > 0

	210
	
	All measurement values >= 0 (exceptions: Alkalinity, Temperature)

	211
	
	IF NumberOfSamples = 1 THEN (Mean = Minimum = Maximum = Median)

	212
	
	IF NumberOfSamples = 1 THEN (StandardDeviation = 0)

	213
	
	IF NumberOfSamples = 0 THEN all measurement values are Null

	217
	
	NumberOfSamplesBelowLOQ <= NumberOfSamples


Potential outliers check:

If data values are greater than “Potentially High Average Value” there could be an error:

	Determinand_Nutrients
	Potentially High Average Value

	BOD5
	100

	BOD7
	100

	COD
	100

	CODMn
	100

	CODCr
	100

	Chlorophyll a
	100

	Dissolved Oxygen
	20

	Kjeldahl Nitrogen
	100

	Nitrate
	100

	Nitrite
	1

	Non-ionised Ammonia
	2

	Total Organic Nitrogen
	100

	Orthophosphate
	10

	Oxygen Saturation
	200

	pH
	In range 1 to 14

	Total Ammonium
	10

	Total Inorganic Nitrogen
	100

	Total Nitrogen
	100

	Total Organic Carbon
	40

	Total Oxidised Nitrogen
	100

	Total Phosphorus
	10


The Outliers checks were also performed on data according to statistical methods (Q-Test, Z-Test etc.), in order to detect erroneous values for each determinand for the lakes quality data. The following table explains and contains the matching between the rules applied and the numbers we found in the column QA_Outlier:

	Validation Rule Number
	Critical issue
	Outlier Type Definition

	401, 411
	Yes
	standard potential outlier - value is either higher/lower than limit value or is suspiciously high/low comparing to the rest of the time series or value change between two consecutive values is suspiciously abrupt or is marked as an outlier by a content expert

	402, 412
	Yes
	Measurements are probably taken from a highly polluted locations but information was not confirmed

	403, 413
	Yes
	the whole country delivery is considered as problematic because it contains too many quality issues


Station issues:

Spatial and Logical checks were performed on data according to the geographical position of the stations reported as well as the physical characteristics of each station and the corresponding lake they belong. The following table explains and contains the matching between the rules applied and the numbers we found in the column QA_station_issues:

	Validation Rule Number
	Critical issue
	Problem or Error Description

	501
	Yes
	station coordinates fall outside the respective country boundary

	502
	Yes
	one or both station coordinates are missing

	503
	Yes
	more stations with the same coordinates (if it might indicate an error)

	511
	
	Water Category value is incompatible with this particular dataset

	512
	
	station coordinates fall outside the respective River Basin District

	513
	
	Catchment Area is suspicious or illogical

	599
	Yes
	station is not defined in the station table


Data definition compliance tests:

All dataset values have to follow specifications defined in the respective Data dictionary. Values, which are of a different data type than requested (e.g. string instead of numeric) or which are not available in a set of allowable values, have been either removed or, if possible, replaced by a correct value. The original, incorrect value has been stored in a special QA field (QA_DDviolations) in the following format:

Name_of_field: Erroneous_Value; [Name_of_field: Erroneous_Value; …]

HazSubstRivers_Disagg
	Field
	Rule

	CountryCode

NationalStationID

Year *

Month *

Day *

DeterminandHazSubsName / CASNumber


	- These are key fields: must have a unique value (no duplicates allowed) and no field should be left blank
* Year must not be greater than current year

* Month must be in 1-12 range

* Day must be in 1-31 range



	LimitOfDetection

LimitOfQuantification

Concentration

SampleDepth


	- Values have to be greater or equal 0

- Concentration must have value (otherwise record is useless)



	CASNumber
	- CASNumber have to be from the standard subset which can be found here:
http://dd.eionet.europa.eu/dataelements/48913


	Unit_HazSubs
	- each determinand has its own unit, appropriate units for each determinand can be found here:

http://dd.eionet.europa.eu/dataelements/48239


	LOD_LOQ_Flag
	2 allowable values: <, [
http://dd.eionet.europa.eu/dataelements/50755



HazSubstRivers_Agg

	Field
	Rule

	CountryCode

NationalStationID

Year
DeterminandHazSubsName
	- These are key fields: must have a unique value (no duplicates allowed) and no field should be left blank
* Year must not be greater than current year



	LimitOfDetection

LimitOfQuantification

Mean

Minimum

Maximum

Median

StandardDeviation

SampleDepth


	- Values have to be greater or equal 0

- at least Mean must have value (otherwise record is useless)



	CASNumber
	- CASNumber have to be from the standard subset which can be found here:
http://dd.eionet.europa.eu/dataelements/48913


	Unit_HazSubs
	- each determinand has its own unit, appropriate units for each determinand can be found here:

http://dd.eionet.europa.eu/dataelements/48239



Measurement value issues:

Mean values in all three tables containing the determinand concentrations are subject of this test. Detected issues are then stored as a code in a special QA field (QA_MVissues) as follows:

	Validation Rule Number
	Critical issue
	Validation Rule

	101
	Yes
	the Mean value is missing

	102
	Yes
	the Mean value is negative and negative values are not allowed or possible

	103
	
	the Mean value is equal 0 and 0 values are not allowed or possible


Logical rules violations:

The Violation checks were performed on data according to basic validation rules. The following table explains and contains the matching between the rules applied and the numbers we found in the column QA_LRviolations:

	Validation Rule Number
	Critical issue
	Validation Rule

	201
	Yes
	Mean >= Minimum

	202
	Yes
	Mean <= Maximum

	203
	
	Median >= Minimum

	204
	
	Median <= Maximum

	205
	
	Minimum <= Maximum

	206
	
	IF Minimum > 0 THEN StandardDeviation < Maximum

	207
	
	IF Minimum < Maximum THEN StandardDeviation > 0

	210
	Yes
	All measurement values >= 0 (exceptions: Alkalinity, Temperature)

	211
	
	IF NumberOfSamples = 1 THEN (Mean = Minimum = Maximum = Median)

	212
	
	IF NumberOfSamples = 1 THEN (StandardDeviation = 0)

	213
	
	IF NumberOfSamples = 0 THEN all measurement values are Null

	217
	
	NumberOfSamplesBelowLOQ <= NumberOfSamples


Station issues:

Spatial and Logical checks were performed on data according to the geographical position of the stations reported as well as the physical characteristics of each station and the corresponding lake they belong. The following table explains and contains the matching between the rules applied and the numbers we found in the column QA_station_issues:

	Validation Rule Number
	Critical issue
	Problem or Error Description

	501
	Yes
	station coordinates fall outside the respective country boundary

	502
	Yes
	one or both station coordinates are missing

	503
	Yes
	more stations with the same coordinates (if it might indicate an error)

	511
	
	Water Category value is incompatible with this particular dataset

	512
	
	station coordinates fall outside the respective River Basin District

	513
	
	Catchment Area is suspicious or illogical

	599
	Yes
	station is not defined in the station table


Data definition compliance tests:

All dataset values have to follow specifications defined in the respective Data dictionary. Values, which are of a different data type than requested (e.g. string instead of numeric) or which are not available in a set of allowable values, have been either removed or, if possible, replaced by a correct value. The original, incorrect value has been stored in a special QA field (QA_DDviolations) in the following format:

Name_of_field: Erroneous_Value; [Name_of_field: Erroneous_Value; …]

HazSubstRivers_SuppDet

	Field
	Rule

	CountryCode

NationalStationID

Year *

Month *

Day *

Determinand_Supportive

	- These are key fields: must have a unique value (no duplicates allowed) and no field should be left blank
* Year must not be greater than current year

* Month must be in 1-12 range

* Day must be in 1-31 range



	Value

	- Values have to be greater or equal 0

- Value must have value (otherwise record is useless)
* Temperature can be < 0

	Determinand_Supportive

	- have to be from the standard subset which can be found here:
http://dd.eionet.europa.eu/dataelements/48528


	Unit_Determinand_Supportive


	- each determinand has its own unit, appropriate units for each determinand can be found here:

http://dd.eionet.europa.eu/dataelements/48529



Measurement value issues:

Mean values in all three tables containing the determinand concentrations are subject of this test. Detected issues are then stored as a code in a special QA field (QA_MVissues) as follows:

	Validation Rule Number
	Critical issue
	Validation Rule

	101
	Yes
	the Mean value is missing

	102
	Yes
	the Mean value is negative and negative values are not allowed or possible

	103
	
	the Mean value is equal 0 and 0 values are not allowed or possible


Potential outliers check:

If data values are greater than “Potentially High Average Value” there could be an error:

	Determinand_Nutrients
	Potentially High Average Value

	BOD5
	100

	BOD7
	100

	COD
	100

	CODMn
	100

	CODCr
	100

	Chlorophyll a
	100

	Dissolved Oxygen
	20

	Kjeldahl Nitrogen
	100

	Nitrate
	100

	Nitrite
	1

	Non-ionised Ammonia
	2

	Total Organic Nitrogen
	100

	Orthophosphate
	10

	Oxygen Saturation
	200

	pH
	In range 1 to 14

	Total Ammonium
	10

	Total Inorganic Nitrogen
	100

	Total Nitrogen
	100

	Total Organic Carbon
	40

	Total Oxidised Nitrogen
	100

	Total Phosphorus
	10


The Outliers checks were also performed on data according to statistical methods (Q-Test, Z-Test etc.), in order to detect erroneous values for each determinand for the lakes quality data. The following table explains and contains the matching between the rules applied and the numbers we found in the column QA_Outlier:

	Validation Rule Number
	Critical issue
	Outlier Type Definition

	401, 411
	Yes
	standard potential outlier - value is either higher/lower than limit value or is suspiciously high/low comparing to the rest of the time series or value change between two consecutive values is suspiciously abrupt or is marked as an outlier by a content expert

	402, 412
	Yes
	Measurements are probably taken from a highly polluted locations but information was not confirmed

	403, 413
	Yes
	the whole country delivery is considered as problematic because it contains too many quality issues


Station issues:

Spatial and Logical checks were performed on data according to the geographical position of the stations reported as well as the physical characteristics of each station and the corresponding lake they belong. The following table explains and contains the matching between the rules applied and the numbers we found in the column QA_station_issues:

	Validation Rule Number
	Critical issue
	Problem or Error Description

	501
	Yes
	station coordinates fall outside the respective country boundary

	502
	Yes
	one or both station coordinates are missing

	503
	Yes
	more stations with the same coordinates (if it might indicate an error)

	511
	
	Water Category value is incompatible with this particular dataset

	512
	
	station coordinates fall outside the respective River Basin District

	513
	
	Catchment Area is suspicious or illogical

	599
	Yes
	station is not defined in the station table


Data definition compliance tests:

All dataset values have to follow specifications defined in the respective Data dictionary. Values, which are of a different data type than requested (e.g. string instead of numeric) or which are not available in a set of allowable values, have been either removed or, if possible, replaced by a correct value. The original, incorrect value has been stored in a special QA field (QA_DDviolations) in the following format:

Name_of_field: Erroneous_Value; [Name_of_field: Erroneous_Value; …]

StationsRivers

	Field
	Rule

	CountryCode

NationalStationID
	- These are key fields: must have a unique value (no duplicates allowed) and no field should be left blank

	Longitude

Latitude
	- Stations coordinates must not be left blank

- must be unique (only 1 station on 1 location)

- must be within country borders

	RBDCode

RBDName
	- RBD codes and names should be from list of standard codes:

http://dd.eionet.europa.eu/dataelements/48250


	Altitude
	- unit is meters [m]

- Should be in range from 0 to 5000

	LengthFromSource
	- unit is kilometers [km]

- Should be in range from 1 to 3000


Station issues:

Spatial and Logical checks were performed on data according to the geographical position of the stations reported as well as the physical characteristics of each station and the corresponding lake they belong. The following table explains and contains the matching between the rules applied and the numbers we found in the column QA_station_issues:

	Validation Rule Number
	Critical issue
	Problem or Error Description

	501
	Yes
	station coordinates fall outside the respective country boundary

	502
	Yes
	one or both station coordinates are missing

	503
	Yes
	more stations with the same coordinates (if it might indicate an error)

	511
	
	Water Category value is incompatible with this particular dataset

	512
	
	station coordinates fall outside the respective River Basin District

	513
	
	Catchment Area is suspicious or illogical

	599
	Yes
	station is not defined in the station table


Data definition compliance tests:

All dataset values have to follow specifications defined in the respective Data dictionary. Values, which are of a different data type than requested (e.g. string instead of numeric) or which are not available in a set of allowable values, have been either removed or, if possible, replaced by a correct value. The original, incorrect value has been stored in a special QA field (QA_DDviolations) in the following format:

Name_of_field: Erroneous_Value; [Name_of_field: Erroneous_Value; …]

PressuresRivers
	Field
	Rule

	CountryCode

NationalStationID
	- These are key fields: must have a unique value (no duplicates allowed) and no field should be left blank


Station issues:

Spatial and Logical checks were performed on data according to the geographical position of the stations reported as well as the physical characteristics of each station and the corresponding lake they belong. The following table explains and contains the matching between the rules applied and the numbers we found in the column QA_station_issues:

	Validation Rule Number
	Critical issue
	Problem or Error Description

	501
	Yes
	station coordinates fall outside the respective country boundary

	502
	Yes
	one or both station coordinates are missing

	503
	Yes
	more stations with the same coordinates (if it might indicate an error)

	511
	
	Water Category value is incompatible with this particular dataset

	512
	
	station coordinates fall outside the respective River Basin District

	513
	
	Catchment Area is suspicious or illogical

	599
	Yes
	station is not defined in the station table


Data definition compliance tests:

All dataset values have to follow specifications defined in the respective Data dictionary. Values, which are of a different data type than requested (e.g. string instead of numeric) or which are not available in a set of allowable values, have been either removed or, if possible, replaced by a correct value. The original, incorrect value has been stored in a special QA field (QA_DDviolations) in the following format:

Name_of_field: Erroneous_Value; [Name_of_field: Erroneous_Value; …]

[image: image1.png]



