Data Quality Plan

Quality Control (QC) of data is a fundamental component of quality management systems and is important for the examination of data to detect errors and take follow-up actions. The general guidelines are described in the CIMO Guide (WMO, 2008a). The aim of a QC system is to verify the data and to prevent the recurrence of errors. These procedures can be applied both, in real time and in non-real time as a delayed action for data quality assurance. 

In the following the SPICE data levels are first described then the quality control procedures used to create the datasets. 

1.
SPICE Data Levels 

1.1 Level 1 data is the time synchronised data collected as the output of each instrument, which is converted into a geophysical measurement (e.g. weight, mass, intensity), with a high temporal resolution, and before any data quality control is applied. For example, a 6 second data interval is recommended for weighing gauges used in the reference system. The data are stored on site and eventually transferred to NCAR and the data analysis team.  

1.2 Level 2a data is the data resulting from the sampling, averaging or some other signal/data processing done to separate signal from noise.   Extracting signal from noise may already have been done, internally, in the firmware of the instrument.   The recommended reporting interval is  1 minute.   This data is not quality controlled, and could be used for quick viewing of instrument status.  It is intended that the data are sent to NCAR on a daily basis and also stored at the origination site. The data may be updated later if missing data are identified. 

1.3 Level 2b data has a low level data quality control applied and basic data quality flags for validity and quality are added.  If there are missing 1 min records, those records are created and filled with a missing indicator.  The data quality applied is that defined by the Data Quality Plan. NCAR creates this dataset. 

1.4 Level 3 data is the analysis ready dataset.  Advanced data quality techniques are applied, and valid but poor quality data is re-constituted.  The data quality methodology applied is dictated by the Data Quality Plan.   If needed, a precipitation algorithm is applied here and the resultant data used to determine the transfer functions.   

2.  Quality Control Procedures

Level 1 and level 2a data are the raw data and therefore not quality controlled. 

2.1 Level 2b data quality control procedures;

1. Elements of data quality control (2a to 2b data): 

a. Missing data should be noted by a -999.0.

b. Time should be UTC (check should be made for this). 

c. Range check for un-physical values.  Request information from instrument manufacturer for the range over which instrument valid. 

d. For the GEONOR, need to examine the level of noise in the wire, and in the case of a three wire GEONOR if data from one of the wires should be eliminated). 

e. Leave diurnal variability in the 2a and 2b data. 

f. Leave false tips in the 2a and 2b data. 

2.2  Level 3 data quality control procedures

At this level more advanced data quality procedures are applied. We propose to use the data quality control procedures outline in the WMO report on the rain intercomparison for SPICE with the modifications described above. In that document, data quality are defined in the following fashion (according to the WMO Manual on the Global Data-processing and Forecasting System, WMO-No. 485 (WMO 1992b), Appendix II-1, Table 1 “Minimum standards for quality control of data - both real time and not real time”, possible errors are described in BUFR table 033020, “Quality control indication of following values” (BUFR ReferenceManual of ECMWF, 2006)), 

• Good #1, (accurate; data with errors less than or equal to a specified value);

• Inconsistent #2, (one or more parameters are inconsistent; the relationship between different elements including gauges and comparisons does not satisfy defined criteria);

• Doubtful #3, (suspect);

• Erroneous #4, (wrong; data with errors exceeding a specific value);

• Missing data #5, (external error or “to be checked” during the event);

• Under maintenance #6, (data missing due to a maintenance action).

 Data check items for the gauge accumulation data:

1) Number of samples per one minute data point- MISSING DATA (FLAG=5); 

a. If an insufficient number of samples is collected to create the one minute data, then FLAG = 5. 

2) Native errors- DOUBTFUL/ERRONEOUS DATA (FLAG=3,4): 

a. Self-diagnosis of an instrument indicates as error.

3) Operational limits - DOUBTFUL/ERRONEOUS DATA (FLAG=3,4);

a. This can be taken from the gauge manufacturer provided information on the operational limits of the instrument. 

4) E-logbook reports - UNDER MAINTENANCE DATA (FLAG=6).

The Automatic Quality Control of ancillary data takes into account (a) the working limits of ancillary sensors –very broad range, should include cold and windy arctic condisions,

(b) the plausible values related to climatic conditions (need climate analysis for the sites) (c) the “external” consistency conditions about the maximum and minimum time variability of the parameters, and (d) the “internal” consistency. The QC procedures for ancillary data check:

1) Operational limits - ERRONEOUS DATA (FLAG=4);

2) Time consistency - DOUBTFUL/ERRONEOUS DATA (FLAG=3):

a) check of the maximum allowed variability of the 1-minute value;

b) check of the minimum required variability of 1-minute values during 1 hour;

3) Internal consistency - INCONSISTENT DATA (FLAG=2).

5. 
Intercomparison Process and Datasets 

5.1  Each Intercomparison Site will collect and prepare its own Site Intercomparison Dataset the will include the data from the instruments under test and the ancillary measurements. The Site Intercomparison Dataset will include Level 1, Level 2, and Level 3 data.

5.2 For each Intercomparison Site, the Level 1, Level 2, and Level 3 data will be collected and processed following guidelines adopted by the SPICE Project Team. 

5.3 The Site Intercomparison Datasets will be made available to SPICE Project Team through a dedicated, protected area of one or more dedicated server(s), identified by the SPICE Project Team. The Intercomparison Hosts/Organizers will upload periodically those datasets as defined by the SPICE Project Team. Each Intercomparison Hosts/Organizers team will only have access to their own data area whereas the SPICE Project Team will have access to all Site Intercomparison Datasets.

5.4 Each Instrument Provider, who is not a host for the experiment will be given access to Level 2a data from its own instruments and a minimum set of ancillary data, consisting of air temperature, relative humidity, and wind speed. The access protocol will be established by the SPICE Project Team.

5.5 The Project Team will exploit any possibility to realize and maintain a Centralized SPICE Database installed on a WMO Server in order to upload (import) Site Intercomparison Datasets, and the Input Documentation. Through a combination of suitable queries and download (export), the Centralized Database will facilitate the preparation of data for the individual and comparative data analysis, assessments and information results.  

6. 
Analysis and Assessment Methodology (AAM)

6.1 The Analysis and Assessment Methodology (AAM) developed by SPICE Project Team will remain the intellectual property of the team. Pre-existing analysis methodologies provided to SPICE by a member(s) of the Project Team and used for the purposes of this Intercomparison will remain the intellectual property of the provider(s).

6.2 The AAMs developed or used by the Project Team as part of SPICE will be in the public domain.

6.3 The application of the AAM for each Site Intercomparison Dataset will result in the Site Analysis and Assessment Results for that site. It is the responsibility of the Intercomparison Organizer/Host project team to conduct this analysis and assessment.

6.4 The application of the AAM for the entire Intercomparison Dataset (Level 4 data)  will result in the Comparative (Inter-Site) Data Analysis and Assessment Results, which will be used to draft the Final Report. It is the responsibility of the SPICE Project Team to designate the team conducting this analysis and assessment.

6.5 The Site Analysis and Assessment Results, together with the Comparative (Inter-Site) Analysis and Assessment Results form the SPICE Analysis and Assessment Results.

Additional topics for discussion :

1. Create a table for each event documenting what instrument is working, what is not, available photos, manual Trykov, snow stick, etc. and put in a metadata file.  

2. Should we propose that a video camera be focussed on each gauge ? 

