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Lakes Database
Dear colleagues,

We would like to thank you for your participation in 2010 WISE SoE (EWN-2) Lake Quality data delivery. During the quality checking of the data delivered by member states concerning logical rules, outliers, potential outliers and datatype errors, some of these data have been flagged as they were not fulfilling some of the above criteria. Below, you can find those criteria in detail and by each table, and check respectively the flagged data that concerns you.

In any case you can check the specifications of each field by using the updated version of Data Dictionary information, which you can find it here: http://dd.eionet.europa.eu/dataset.jsp?mode=view&ds_id=2866
A. TABLE: Waterbase_lakes_v11_Nutrients

	Field
	Rule

	CountryCode


NationalStationID


Year


AggregationPeriod

Determinand_Nutrients
	- These are key fields: must have a unique value (no duplicates allowed) and must not be left blank


1. Logical rules for data validation: 

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
	Basic Validation Rule

	201
	Mean >= Minimum

	202
	Mean <= Maximum

	203
	Median >= Minimum

	204
	Median <= Maximum

	205
	Minimum <= Maximum


	Validation Rule Number
	Combined Validation Rule

	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

	231
	IF NoOfSubsites > 1 THEN MethodSubsitesSpatialAggreg is not Null

	232
	IF Determinand_Nutrients = Secchi Depth THEN All measurement values <= TotalDepth


2a. Outliers Checks:

The Outliers checks were 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:

	Value
	Outlier Type Definition

	401
	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
	Measurements are probably taken from a highly polluted locations but information was not confirmed

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

	405
	Any of the SechiDepth measurement values is higher than the respective station's MaximumDepth value in the Stations table


2b. Potential Outliers Checks:
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

	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


3. Chemical rules violation tests

Following chemical rules were defined between Mean concentrations of certain related determinands from the same monitoring station, year and aggregation period:

310 – COD * 1.01 > BOD5

320 – Total Phosphorus * 1.01 >= Orthophosphate


330 – Total Nitrogen * 1.05 >= Kjeldahl Nitrogen + Nitrate + Nitrite

340 – Kjeldahl Nitrogen * 1.05 >= Organic Nitrogen + Total Ammonium

350 – Total Oxidised Nitrogen * 1.05 >= Nitrate + Nitrite

The 1.01 and 1.05 tolerance was applied in order to avoid situations when records are detected only due to value differences caused by rounding.

Due to the fact that the concentration values in the tested records are results of aggregation and it is possible that the individual measurements participating in the aggregation could be taken for different determinands in different times and/or by different methods, thus the discrepancies in concentrations are justified because the particular records are not comparable, following additional testing steps were taken to filter out incomparable records.

1 – comparison of Number of Samples

2 – comparison of Aggregation Length and Aggregation Months values

3 – comparison of Limit of Detection and Limit of Quantification values

4 – considering clarifications and approvals of chemical rules violations that were provided by data reporters

A special QA field (QA_CRviolations) has been added to the data table. Information of the rules violated in the respective records (all records of each of the determinands from both sides of formula) are kept there as a coma separated list of those rules numbers (the numbers are the same as in the table above).

Records that were detected by the first step of the test but have been found incomparable in any of the further steps are also flagged with the code of the test but “0” is replaced by the number of the step as used above (e.g 311, 324, 332). Such records are then treated as not violating the chemical rules.
4. 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; …]
5. Measurement value tests:

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:

101 – the Mean value is missing

102 – 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
B. TABLE: Waterbase_lakes_v11_Hazsubs (Hazardous Substances)

	Field
	Rule

	CountryCode


NationalStationID


Year *

Determinand_HazSubs
	- These are key fields: must have a unique value (no duplicates allowed) and must not be left blank 




1.  Logical rules for data validation: 

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
	Basic Validation Rule

	201
	Mean >= Minimum

	202
	Mean <= Maximum

	203
	Median >= Minimum

	204
	Median <= Maximum

	205
	Minimum <= Maximum


	Validation Rule Number
	Combined Validation Rule

	206
	IF Minimum > 0 THEN StandardDeviation < Maximum

	207
	IF Minimum < Maximum THEN StandardDeviation > 0

	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

	231
	IF NoOfSubsites > 1 THEN MethodSubsitesSpatialAggreg is not Null


2. 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; …]

3. Measurement value tests:

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:

101 – the Mean value is missing

102 – 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
C. TABLE: Waterbase_lakes_v11_Stations

	Field
	Rule

	CountryCode


NationalStationID
	- These are key fields: must have a unique value (no duplicates allowed) and must not be left blank


1. Stations Tests:
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:

	Value
	Problem or Error Description

	501
	station coordinates fall outside the respective country boundary

	502
	one or both station coordinates are missing

	503
	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

	521
	Lake Area is suspicious or illogical

	522
	Lake Depth is suspicious or illogical

	599
	station is not defined in the station table


2. 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; …]

3. Measurement value tests:

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:

101 – the Mean value is missing

102 – 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
D. TABLE: Waterbase_lakes_v11_SuppDet (Supportive Determinands)
	Field
	Rule

	CountryCode


NationalStationID


Year


Determinand_Supportive
	- These are key fields: must have a unique value (no duplicates allowed) and must not be left blank


1. Outliers Checks:

The Outliers checks were 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:

	Value
	Outlier Type Definition

	401
	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
	Measurements are probably taken from a highly polluted locations but information was not confirmed

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

	405
	Any of the SechiDepth measurement values is higher than the respective station's MaximumDepth value in the Stations table


2. 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; …]

3. Measurement value tests:

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:

101 – the Mean value is missing

102 – 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
Critical QA Issues

The most important validation questions (critical QA issues) are specified below for each rule category. Replying on these is needed to achieve 3 smileys.
1. QA_MVissues

101 – the Mean value is missing

102 – 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

2. QA_station_issues
501 – station coordinates fall outside the respective country boundary

502 – one or both station coordinates are missing

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

512 – station coordinates fall outside the respective River Basin District

599 – station is not defined in the station table

3. QA_outlier
401 – 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

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

4. QA_LRviolations
201 – Mean >= Minimum

202 – Mean <= Maximum

203 – Median >= Minimum

204 – Median <= Maximum
205 – Minimum <= Maximum
