Malcom Baldrige AWS Data Quality ControlReportJesse Enloe and Shawn R. SmithWorld Ocean Circulation Experiment (WOCE)Surface Meteorological Data Assembly CenterCenter for Ocean-Atmospheric Prediction StudiesFlorida State UniversityJune 28, 2001Report WOCEMET 99-08Version 3.0

Addendum:Members of the WOCE Hydrographic Project Office (WHPO) and WOCEMET met at the13th Data Products Committee (DPC) meeting in College Station, TX to discussreconciliation of the WOCE cruise line designators. This was done in anticipation of thefuture release of version 3 of the WOCE global data set, and resulted in changes toseveral WOCE cruise line designations.On December 21, 2000, WOCEMET changed the WOCE designator for the cruiseIR_04_/04 to the updated form,IR_03_/04.On June 28, 2001, WOCEMET discovered that all information from July is not a part ofthe data for the Malcom Baldrige. Please disregard all information pertaining to July asit is not relevant.

Introduction:This report summarizes the quality of surface meteorological data collected by theresearch vessel Malcom Baldrige (identifier: WTER) automated weather system (AWS)during three WOCE cruises beginning 21 March 1995 and ending 25 October 1995. Thedata were provided to the Florida State University Data Assembly Center (DAC) inelectronic format by D. Shields at NOAA Corps. Conversion to the FSU internal formatrequired data averaging and time matching detailed in the Appendix. The data were thenprocessed using an automated screening program, which adds quality control flags to thedata, highlighting potential problems. Finally, the Data Quality Evaluator (DQE)reviewed the data and current flags, whereby flags were added, removed, or modifiedaccording to the judgement of the DQE and other DAC personnel. Details of the WOCEquality control procedures can be found in Smith et al. (1996). The data quality controlreport summarizes the flags for the Malcom AWS surface meteorological data, includingthose added by both the preprocessor and the DQE.Statistical Information:The Malcom Baldrige AWS data are expected to include observations taken every minuteon all three WOCE cruises. Values for the following variables were collected:TimeTIMELatitude (GPS)LATLongitude (GPS)LONLatitude (Trim)LAT2Longitude (Trim)LON2Platform Heading (ashtk)PL_HDPlatform Heading (gyrocompass)PL_HD2Platform Course (GPS)PL_CRSPlatform Speed (GPS)PL_SPDPlatform Speed (EDO Log)PL_SPD2Platform Relative Wind Direction (R.M. Young)PL_WDIRPlatform Relative Wind Speed (R.M. Young)PL_WSPDPlatform Relative Wind Direction (Bendix)PL_WDIR2Platform Relative Wind Speed (Bendix)PL_WSPD2Earth Relative Wind Direction (R.M. Young)DIREarth Relative Wind Speed (R.M. Young)SPDEarth Relative Wind Direction (Bendix)DIR2Earth Relative Wind Speed (Bendix)SPD2Sea Temperature (thermosalinograph)TSSea Temperature (seachest)TS2Sea Temperature (WAHL)TS3Atmospheric PressurePAir TemperatureTRelative HumidityRH

Details of the cruises are listed in Table 1 and include cruise dates, number of records,number of values, number of flags, and total percentage of data flagged. A total of2,285,300 values were evaluated with 108,823 flags added by the preprocessor and theDQE for a total of 4.76% of the values being flagged. Note that the four earth relativewind parameters were found to be of poor quality and are not included in the statisticalresults. These values will not be released with the data for this cruise (discussion below).Table 1: Statistical Cruise InformationCTCDatesNumber ofRecordsNumberof ValuesNumberof FlagsPercentageFlaggedIR_03_/01;ISS02_/05;ISS01_/09IR_01W/03; IR_04_/04IR_04_/0603/21/95 Ð 04/22/9505/31/95 Ð 06/30/9509/22/95 Ð 10/25/9526,16640,97747,122523,320819,540942,4408,59143,16457,0681.645.276.06Summary:Though only 4.76% of the values were flagged, the overall quality of the meteorologicaldata collected from the Malcom Baldrige proved to be poor. After reevaluation of thefour calculated true wind variables it was determined that they should not be included inthe public release. Table 2 details the distribution of flags among the remainingvariables.Table 2: Number of Flags and Percentage Flagged for Each VariableVariableBFGIJKLSTotalNumber ofFlagsPercentageof VariableFlaggedTIMELATLONLAT2LON2PL_HDPL_HD2PL_CRSPL_SPDPL_SPD2PL_WDIRPL_WSPDPL_WDIR2PL_WSPD2TSTS2TS3PTRH22121141617812213,58113,581421717,48917,48977921139825,51416,978696913253123161214813221209091003420312317,50517,49013,58813,5901061,5371,8791525,53817,0340.000.080.080.000.000.300.00 0.00*0.01 0.00*15.3215.3111.8911.890.091.351.640.0122.3514.91TotalNumber ofFlags2423197427,20477,804138481108,823Percentageof All ValuesFlagged0.00*0.00*0.140.00*1.193.400.010.024.76*Percentage < 0.01

Deleted Data:True Winds:The Malcom Baldrige provided two sets of calculated true wind values, one set calculatedusing wind data from the R.M. Young wind vane and the other from the Bendix windvane. The quality of these winds proved to be less than mediocre, demonstrating suchproblems as acceleration spikes and echoes of ship movement. Correct true winds showno signal of ship motion. The true winds were recalculated by DAC personnel using thedata provided by the Malcom Baldrige, employing a tested code. A detailed descriptionof the true wind calculation procedures can be found in Smith et al. (1999). The DACfound the same problems in the recalculated winds as in the provided wind data. Thiswould suggest a problem with the input data, possibly a units conversion problem. Atpresent, the true winds data will not be released, as the problem is still being investigated,but there is potential for a future release date upon resolution of the problem.Major Problems:Temperature and Relative Humidity:The quality of the air temperature (T) and the relative humidity (RH) data arequestionable at best. Viewing the data as a time series using the Visual Data AssessmentTool (VIDAT) shows evidence of ship motion induced changes in both of the variables.The obvious anomalies caused by ship motion received the cautionary flag (K), the spikeflag (S), and, in extreme cases where the data should be completely disregarded, the Jflag. Some of the other anomalies were left unflagged because of insufficientmeteorological backing due to the lack of trust in the true winds data. In these cases,there was not enough evidence to say whether the data should be flagged. The DQEattempted to relate the problem to platform relative wind, ship speed, and ventilationproblems but a specific cause was not determined. It is possible that data left unflaggedare also questionable and should be used with caution.Platform Relative Winds:On the last cruise, beginning 25 September the first set of platform relative winds(PL_WDIR and PL_WSPD) became highly questionable. Both PL_WDIR andPL_WSPD were stuck at zero, sporadically jumping to various values and returningimmediately to zero. These data values were highly suspect and appropriately flaggedwith the K flag. The problem, likely an instrumental error, was fixed on 8 October.The Bendix platform relative winds (PL_WDIR2 and PL_WSPD2) from the IR_01W/03cruise were missing from 10 June through 17 June. When the winds started reportingagain, on the eighteenth, the data were extremely noisy and very unrealistic. The dataremained as such for the rest of the cruise and were all flagged unusable (J) by the DQE.These data were missing all together in the last cruise.

Other Problems:GPS Latitude and Longitude:The GPS Latitude and Longitude (LAT and LON) proved not to be as accurate as theTrimble Latitude and Longitude (LAT2 and LON2), as they demonstrated a higheramount of variability. While still close to port at the beginnings of the second and fourthcruises, the ship was too close to land for its position to be resolved in the land mask usedby the preprocessor; thus, LAT and LON were assessed L flags. The L flag is to bringattention to a position value over land. In other areas, the preprocessor applied F flags toLAT and LON, indicating unrealistic platform velocity as determined by position data.Typically, the DAC only releases one set of navigation data. In this case we chose theTrimble Latitude and Longitude position data for release to the public, because of itsslightly higher data quality. If for a particular minute, the Trimble position data wasmissing and the GPS existed, the GPS value stood proxy for the position data for thatminute ( 25 March 1995 at 04:52 and on 06 October 1995 from 17:29-23:58). The GPSdata is available upon request. For public release, the Trimble Latitude and Longitudewere renamed LAT and LON respectively.Platform Heading:The ashtk platform heading (PL_HD) was considerably noisy as compared to thegyrocompass platform heading (PL_HD2). There were a total of 362 spike flags (S)applied to PL_HD by the DQE for values radically different from the general trend.Seventeen K flags were also assessed to the data to indicate suspect data. If the userchooses to use PL_HD, a smoother is recommended.Sea Temperature:At the beginning of the second cruise, the vessel began recording data before itsdeparture from port. The measurements of sea temperature were that of the water in theharbor and therefore drastically different from that of the temperatures at sea, once theship departed. The sea temperature values taken at port were all flagged with the K flag.On the vessel’s fourth cruise, it traveled south of the 40-degree south latitude line. Whiletravelling through this region of the globe the seachest and WAHL sea temperaturerecorded values greater than four standard deviations from the climatological mean (seeda Silva et al. 1994). These values received the G flag from the preprocessor. Thisregion, plagued with harsh conditions, is rarely traveled, and therefore the climatology isnot well known. The data values flagged G indicate extreme temperatures, but arebelieved to be realistic and of good quality.Atmospheric Pressure:Atmospheric Pressure received 645 K flags on 15 July for values that echoed shipmotion. Reasons for this occurring on only one day could not be determined.Worthy of Mention:A possible brown out took place on 14 July. All instruments except the sea temperatureinstruments experienced a radical change in the data for a period of about fifteen minutes.

All meteorological variables affected by this event where flagged as suspect (K). Due tolimited power resources on a vessel, over taxation of power resources can cause errors inelectronic measurements of meteorological variables.A particular event took place in the morning hours of 1 June. A series of oscillationsoccurred in atmospheric pressure and air temperature. It is believed that the vesseltraveled just behind, and parallel to, a passing front where it passed through a series ofconvective bands separated by areas of down drafts. The event is bounded on thetemperature and pressure data at the beginning and end with an interesting feature flag(I).Final Comments:There are suspicious temperature and relative humidity data that were not flagged by theDQE. However, in many cases, there was little information to help decipher if theseevents were legitimate occurrences. The DQE strongly cautions use of these variables, asmuch of the data left unflagged may still be questionable.If the user should choose to employ use of the PL_HD data, a smoother is suggested, dueto its excessive noisiness.Isolated spikes occurred in most of the variables throughout the data. Spikes are arelatively common occurrence in automated data, caused by such factors as electricalinterference and ship accelerations. These individual points were assigned the S flag.Though only 4.76% of the total values were flagged, the over all quality of themeteorological data is average.Appendix:The different variablesÕ raw ship data were recorded and stored in separate files. Therewas a wide spectrum of time intervals amongst the data, ranging from 15 seconds to oneminute. All ship data with time intervals less than one minute were converted to oneminute averages in their respected files Ð scalar values (e.g., air temperature, seatemperature, and atmospheric pressure) linearly averaged and vector values (e.g.,platform course, earth and ship relative winds) vector averaged.The next step was time matching. The position data (i.e., the Trimble latitude andlongitude) values were used as the time template to which the other data values werematched. Meaning, for every minute average a value existed for the position data, thecorresponding variables (i.e., temperature, pressure, etc.) were matched to that minute. Ifboth position data were missing for a particular minute, that minute was not included inthe data set for any variable. In the case of a duplicate time stamp, the first of the twovalues was used and the second dismissed

References:Smith, S.R., C. Harvey, and D.M. Legler, 1996: Handbook of Quality Control Procedures and Methods for Surface Meteorology Data. WOCE Report No. 141/96, Report WOCEMET 96-1, Center for Ocean-Atmospheric Prediction Studies, Florida State University, Tallahassee FL 32306-2840Smith, S.R., M.A. Bourassa, and R.J. Sharp, 1999: Establishing More Truth in True Winds. J. Atmos. Oceanic Technol., in press.da Silva, A.M., C.C. Young and S. Levitus, 1994: Atlas of Surface Marine Data 1994, Volume 1: Algorithms and Procedures. NOAA Atlas Series.