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I ntroduction:

Thisreport summarizes the quality of surfacemeteorological data mllected bythe
research vessl Discovery (identifier: GLNE) Multilm et automated data ll ection
system during seven WOCE cruises beginning 6February 1993and ending 18November
1996. The pre-quality controlled data were provided to the Florida State University Data
Asembly Center (DAC) in eledronic format by D. Martin Gould of the British
Oceanographic Data Center (BODC) and were anverted to standard DAC netCDF
format. The data aethen processed using an automated screening rogram, which adds
quality control flags to the data, highlighting pdential problems. Finally, the Data
Quality Evaluator (DQE) reviews the data and current flags, whereby flags are alded,
removed, a modified according to the judgement of the DQE and aher DAC personrel.
Detail s of the WOCE quality control procedures can be foundin Smith et al. (1996. The
data quality control report summarizes the flags for the Discovery Multilm et data,
including those added by the BODC, the preprocessor, and the DQE.

Satistical Information:

The Discovery Multilm et data ae expeded to include observations taken every minute
for the following variables on al WOCE cruises:

Time (TIME)
Latitude (LAT)
Longtude (LON)
Earth Relative Wind Direction (DIR)
Earth Relative Wind Speed (SPD)
SeaTemperature (TS)
Atmospheric Presaure (P)
Air Temperature (T)
Wet Bulb Temperature (TW)
Downwelling Longwvave Radiation (RAD)
Downwelli ng Shortwave Radiation (RAD2)

Phaotosyntheticadly Available Radiation ~ (RAD3)

Detail s of the cruises are listed in Table 1 and include auise dates, number of reards,
number of values, number of flags, andtotal percentage of dataflagged. A total of
4,172,772 dlues are evaluated with 134,50%|ags added bythe BODC, the preprocessor,
and the DQE resulting in atotal of 3.22% of the values being flagged.



Table 1; Statisticd Cruise Information

CTC Dates Number of Number of Number of Number

Rerds Values Flags Flagged
| 08A/0C; 02/06/93- 03/18/93 57,183 686,196 8,630 1.26

IS01 /03; S 04/03
IS1 /04 03/23/93- 05/02/93 56,189 681,816 5,124 0.75
IS1 /07 02/19/94 - 03/30/94 56,160 673,920 39,389 5.84
UNKNOWN 08/01/94 - 08/22/94 25,140 301,680 1,597 0.53
IS1 /08 01/07/95- 02/21/95 64,050 768,600 28,140 3.66
UNKNOWN 02/25/95- 03/08/95 15,420 185,040 6,908 3.73
AR_12 /07 09/28/96- 11/18/96 72,960 875,520 44,721 5.11
ummary:

The Multimet data from the Discovery provesto be of excellent quality. No maor
problems were foundin the data. The distribution d flags for each variable is detailed in
Table2. The BODC Q-flag was asseessd bythe BODC to any data that was thougtt to

be questionable by the BODC.

Table 2: Number of Flags and Percentage Flagged for Each Variable

Total Per centage
Variable B D G H J K L Q R S Number of | of Variable
Flags Flagged
TIME 0 0.00
LAT 61 543 604 0.17
LON 61 543 604 0.17
DIR 163 5,186 89 5,438 156
SPD 4,632 720 191 512 60 6,115 176
TS 719 1,671 231 225 4 2,850 0.82
p 28 597 127 2 754 0.22
T 7,320 812 2 2,190 10 37 10,371 2.98
TW 7,320 1,841 2 9,163 264
RAD 24 101 37 162 0.05
1,555 1,555 0.45
RAD2 ' !
RAD3 95,2% 1,597 96,893 27.86
TOt;I 'l;lll;glsber 102,202 14,640 3,203 30 24 5,213 122 7,758 1,086 231 134,509
Per centage of
All Variables 245 0.35 0.08 0.00* 0.00* 0.12 0.00* 0.19 0.03 0.01 3.22
Flagged
* Percentage<0.01
The Q Flag:

The Discovery Multimet data came to the DAC arealy quality controlled bythe BODC.
The BODC susped data flag was converted to a Q-flag (questionable) under our flagging
system. The Q-flag was assessed to data the BODC foundto be susped.

The RFlag:
The R-flag represents values that were interpolated by the BODC and are mnsidered to
be of good qulity by the DAC.



D-Flags:

A total of 14,640D-flagswere assesd to T and TW for failingthe T>TW test. The wet
bulb and air temperatures for these periods were recording very close to the same
temperatures, which would indicae that the reservoir for the psychrometer had run dy.

B-Flags:

The vessl traversed into the extremely cold waters of the Antarctic Circle. Dueto the
high salinity of the ocean in that region dweto brinergjedion, it is passble for the sea
temperature to adually fall afew degrees below freezang withou solidifying. These
negative seatemperature values, thoughrealistic a only adegreeor so below freezing
received the B-flag.

Earth relative wind spead was assessed atotal of 4,632B-flags. These flagged data
values were recorded wind speeds in excessof 200m/s, even upto 1000m/s.

There were numerous B-flags assessed to RAD2 and RAD 3 by the preprocessor
througho five of the seven cruises, representing radiation values lessthan 0 W/m?2.
These physicdly urredistic negative radiation values are likely the result of the
instrument not being tuned to low radiation values.

G-Flags:

The G-Flags assessed to the data by the preprocessor highlight values that are greaer
than four standard deviations from the dimatologicd mean (daSilva @ a. 1999. The G-
flag isonly found oneath relative wind speed, sea temperature, and air temperature in
thisdataset. However, the mgjority of the G-flagging for these variables occurred onthe
secondcruise (IS1 /04). On thiscruise, the vessl traversed the south padfic seas,
south of the 40°south latitude line. Inthisregion d the globe, littl eisknown of the
climatology, asthe datais garse. Consequently, the G-flagged values may be realistic,
thoughextreme observations.

H-Flags:

The H-flag is used at times of abnamally large dhangesin valuesin arelatively short
amourt of time, causing adiscontinuity in the data. For example, on 24March 1993 air
temperature dropped ~4°C in ore minute. Presaure, on 290ctober 1996has a normal
variability of ~0.1 mb/minute. However it demonstrated an abrupt change of ~0.5mb in
one minute. An H-flag was placed at the beginning and end of these discontinuiti es.

J-Flags:

There were 24 J-flags assesed bythe DQE to RAD on 1March 1995. The Jlags were
ases%d to values of downwelli nglongwave radiationin excessof 500W/m2, upto 2000
W/mz.

K-Flag:
Earth relative wind spead and drection bah demonstrated stair stepping - afeature
sometimes foundin cdculated eath relative winds that edho ship movement, often due to



errorsin true wind cdculation and/or flow distortion. Since platform speed, course, and
heading were not provided with the data, determination d these problems are
inconclusive. However, the datathougtt to have problems were flagged as suspect with
the K-flag.

The seatemperature whil e the ship was gill i n pat at the beginning d the IS)1 /08
cruise was flagged with the K-flag as it was abou 4-5°C higher than the sea temperature
onceit left port.

There was a suspected ventil ation problem asociated with the ar temperature and wet
bulb temperature. Again, there was not enoughsuppating meteorological datato
confirm this assumption and therefore the susped data was flagged with the K-flag. A
filter may aso be nealed for air temperature on a number of cruises.

There were 108K flags and 2S flags assessed to the temperature by the DQE. The
temperature data that were flagged demonstrated charaderistics resembling those
asciated with a ventilation problem. There was not enoughsupporting meteorologicd
datato identify this as a definite problem. Therefore, the user shoud nde that other
temperature data demonstrating these dharaderistics that were left unflagged could be
experiencing a ventilation problem. Verification from the BODC of a potential problem
will be investigated.

Soikes:

| solated spikes occurred in most of the variables throughou the data. Spikes are a
relatively common accurrence with automated data, caused by various fadors (i.e.
eledrical interference). Theseindividual points were assgned the S-flag.

Other Flags and Missing Data:

Not only was there alad of meteorological variables, bu severa of them were plagued
with sporadic gapsin the data. This made flagging dfficult for the DQE, as there were

not enoughmeteorologicd suppating datato flag pdentia problems. Flagging bythe

DQE was garse, also because the data had alrealy been quality controlled by those that
provided it and have the most knowledge of the data's limitations.

On the fourth cruise, the mgjority of the datawas missng. Also, the last day of each
cruise (except the first and fourth one) all the data were missng except for the paosition
data. Inthe caewhere dl datawere missng aher than the position dhta, the file was
removed and will not bereleased pubdicly (2 May 1993, 30March 1994, 1August 1994,
2 August 1994, 3August 1994, 4August 1994, 21February 1995, 8March 1995, 18
November 1996.

Final Comments:
The DQE cautions that some wind data and temperature datamay bein need of a
smoaother, as they become noisy at some partsin the data set.
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