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1. Abstract

Software developped at IEO consists of three main and closely related three components dealing
with data analysis, database storing and web access.

This manual describes processing methods, programs, and procedures used for archiving and
quality control of oceanographic datain the form of Medatlas text format, i.e. it coversonly first
of these three parts focused on the data quality control.

2. Introduction

Since 1994 the Marine Department of the Spanish Oceanographic Institute develops system for
archiving and quality control of oceanographic data. The work started in the frame of the
European Marine Science & Technology Programme (MAST) when a consortium of severa
Mediterranean Data Centres began to work on the MEDATLAS project.

Hereisabrief history of the project development:

In the 60’s, the National Data Centres were created with the purpose to save and archive large
data sets coming from different sources.

In 1994, in the frame of the European Marine Science & Technology Programme (MAST) a
consortium of several Mediterranean Data Centres began to work on the MEDATLAS Project
with the aim to create a hydrographic data bank for the Mediterranean Sea. A common protocols
for exchanging data and for quality control was established according to the ICES/IOC
recommendations. In the IEO the QCMED software was developed following the MEDATLAS
protocols.

In December 1998, the MEDAR/MEDATLAS Il concerned action started, with the aims of co-
ordinate the tasks of Rescue and Safeguarding of national data sets of temperature, salinity and
bio-chemical parameters, carry out by the National Oceanographic Data Centres (NODC) or the
Designated National Agencies (DNA) of the IOC/IODE network around the M editerranean Sea.

In order to enlarge the parameter and quality control requirements, a new version of the QCMED
has been developed, named QCDAMAR, according to the MEDAR/MEDATLAS I protocols. In
this version the use of new tools for the input data and visualization modules has been adopted
for more friendly use. All old software modules for MS DOS were rewritten, improved and
migrated to Windows environment. This version of QCDAMAR has been distributed between
international oceanographic community as part of 4-CD’s product “MEDATLAS 2002.
Mediterranean and Black Sea database of temperature, salinity and bio-chemical parameters
climatological atlas’, also prepared in the frame of MAST.

Since 2003 the project was being financed directly by IEO. The software for automatic and visual
oceanographic data quality control suffered many improvements and works nowadays not only
with vertical profiles (mainly CTD and bottles observations) but also with time series of currents
and sealevel observations. New powerful routines for analysis and for graphic visualization were
added. Data presented originally in ASCII format were organized recently in an open source
MySQL database.



As the software is not necessarilly reduced now to its usage only in the Mediterranean region, it
was renamed from QCMEDAR to QCDAMAR, following the abbreviation of “datos marinos’
(marine data) in Spanish .

Both the Medatlas format and the methods used in the procedures of quality control are briefly
described.

3. Format and Procedures

A complete description of main procedures used in the present software can be found in the
following references: “MEDATLAS GROUP 1994, “MEDAR-MEDATLAS PROTOCOLS
1999”, “UNESCO 1993” y “REINIGER R.F. and ROSS C.K., 1968". This section contains only
a brief summary of the Medatlas format and the quality controls as proceeded in the QCDAMAR
software.

3.1 Medatlas For mat

The datafiles are organized by cruises. The structure of the cruise files contains the cruise header
and the profiles. Each profile is composed by a profile header, the data parameters at the
observed levels and afinal-default level. Thisisatypical structure of the format:

cruise header

profile header
data parameters
data parameters
final-default level

profile header
data parameters
data parameters

profile header
data parameters
data parameters

final-default level
The cruise header information is based on the Cruise Summary Report. The information
contained in cruise and profile headers occupy various lines of the text file. The file can be
composed by many cruises with correspondent profles put together.
3.2 Quality Control Procedures

Hereisthelist of quality control procedures implemented in the programs.

= check for duplicates
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duplicate cruises
duplicate profiles
manual validation : ( keep only one)

check stations date and the position

check the date

check the ship velocity: (< 15 knots)

check the sounding: ( reference ETOPOS5, interpolated from the 9 nearest points)
check thelocation: (visualization)

check global header profile: (time position and depth)

manual validation: ( Edit file and change flags)

check data points

check for acceptable data: PRES must be present

check for impossible regional values: value must be between the range given in the files
“v_total.dat and v_region.dat for each parameter and each zone.

check for increasing depth:

check for pressure: reference profile sounding or ETOPO5 bathymetry.
values<sounding 5% or between 0.5 or 2 when using reference statistics.

check for temperature and salinity : reference profiles MEDATLAS climatology. (*)
value must be between the data reference + arange.

data reference = values interpolated from the nearest reference profile at the measured
pressure level.

acceptable range of variation =5, 4 or 3 times of the interpolated standard deviation of
reference at the same level.

(*) if you want to use another climatology (i.e., Brasseur P) or bathymetry the format of the split files must

be perserved.

check for constant profiles: check constant values for each parameter.

global parameter quality flag = 4.

check each pressure: comparing with the bottom or the ETOPOS reference

check for spikes: the algorithms used to detect the spike are:

for the top and bottom pressures: (v2-v1)/(p2-pl)>pic_borne

for the other pressures depends on the type of data: bottles or CTD.

check for density inversion: the algorithm used is (dens(n)-dens(n-1) < EPS (*)

where dens(n) is the potential density anomaly at level n computed from equations of the
State

of seawater. ( ref: FOFONOFF and MILLARD,1983 and MILLERO and POISSON, 1981).
(*) The noise value EPS istaken from the file “v_total.dat”.

global quality check for a profile: one quality flags per parameter in the header profile
each flag value is computed from the corresponding parameter flags at each level.

check parameter distributions and flags:. visualization in colour for the flags.

manual validation: changing the flags and writing the DM history by editing the file.

Time series header control:



Additionally to the quality control procedures for headers mentioned above, in case of time
series some new checks were introduced:

- Control of start date: start date and time (year, month, hour, minute and seconds) in the
header hasto be the same or earlier than the date and time of the first (start) data record.

- Control of end date: end date and time in the header has to be the same or later than the date
and time of the last (end) data record. In case of lacking of the end date in the header, last date of
end record is written instead and the correspondent quality flag is changed to 5.

- Control of end position: if the distance between start and end positions > 1 nautical mile the
flag is changed to 4; in case of no value of final position, it’s changed to the start position value
and its correspondent flag takes value 5.

For cases of movement, i.e. when latitude and logitude are present as parameters of atime serie,
end position in the header is compared to the end time serie record position.

- Control of “SENSOR DEPTH”: if itsvalue is greater than DEPTH the flag = 4.

- Control of “DISTANCE TO THE BOTTOM”: if the sum of “SENSOR DEPTH” +
“DISTANCE TO THE BOTTOM?” differs greatly from“DEPTH” the flag = 4.

- Control of duration: if the duration in the header is less than that calculated from data
records, the flag = 4. If the duration value in the header is absent, real calculated duartion is
written down instead and the flag is changed to 5. Deafault value = -9.

Time series data control:
These checks are mentioned and described in “5.2 Quality Control” of this document.

- Date and time control: all time serie records must be consecutive in time, i.e. each next
record must have date and time equal to that of previous record plus time interval of the serie
data. On the contrary the flag for al parameters of erroneous record is put to 4 and further
anaysisis stopped.

- Pressure/Depth parameter control: if absolute value of the difference between
pressure/depth in each record and “SENSOR DEPTH?” is greater than a value established by the
user, the flag is changed to 3.

- Broad range: if parameter values don’t enter in the established diapason, correspondent flag
is=4.

- Delta check: if absolute value of the difference between consecutive data records of any
parameter is greater than limit established for that difference, theflag = 3.

- Position parameters check: if velocity calculated between consecutive records when
latitude and longitude parameters are present (case of movement) is greater than established
maximum ship velocity (20 knots), the flag is set to 3.

4.1 Software QCDAMAR. Installation & Structure.

4.1 System Requirements

The software has been developed for PC compatible computers. Input data procedures, quality
control and utilities modules are written in Visual Fortran, visualization modules — in Visual
C++.



All Fortran modules work properly under Microsoft Windows 95/98/2000/XP and later;
visualization modulesin C++ are designed to work under Windows 98 and later.

4.2 Installation

QCDAMAR can be downloaded freely from http://indamar.ieo.es/productos/gcdamar_setup.exe.

Installation program (file “qcdamar_setup.exe’) puts al software components into
C\QCDAMAR folder. A group of iconsis created in Start/Programs menu:

-|"‘:| Photo \Watermark, Professional ] Jﬁ Conkrol k
l[f] PicturezWeh P@ Data Input and Conversion #
[ Polvanalyst 4.5 v ) Utiliies >
l[f] Popi_ap Games P@ Wisualization r
[ PowerQuest PartitionMagic Pro 7.0+ ([ QCMEDAR

() PROMT 99 ¥ @] QCMEDAR on the 'Web

{j ProzyChecker v [E] ReadMe

M@ QCMEDAR ) Uninstall QCMEDAR

Programs can be also launched from desktop double-clicking correspondent icons in created
QCMEDAR folder:

) - | D) saseh e b g
._1? ’ earch || olders ¥ 3

o 7 {

| Address | C:\Documents and Settings|Anapei. AMDRET| P atoumi ETDE"\"'E

;~ Check Format E™Input data MF‘IDI: with statistics
. Data cortral (flags) ¥ Map M ocMEDAR
f!Find duplicates 0 Medatlas ko OO & read Me

;Eﬁ Flat outputs F'I-:ut parameters

7 1



http://indamar.ieo.es/productos/qcdamar_setup.exe

4.3 Folders Structure

QC DAMAR
CONFIGURAR INPUT_DATA VISUAL DATA CONTROL UTILITIES
|
CheckFormat.exe
PlotMap.exe CheckFormat.hlp
PlotMan.chm FindDupl.exe
CreateMed.exe g FindDupl.hi
PlotVar.exe pl.nip
CreateMed.hip nut_cphl_medbs.bin
PlotVar.chm _Cpni_t -
PlotSer.exe nut_cphl_medbs.txt
centercodes.cfg PlotSer.chm, PlotClim.exe FlatOutput.exe
roscopcodes.cfg systemdll’s QCDAMAR.exe PlotClim.hip FlatOutput.hlp
countrycodes.cfg CDAMAR I QCflag.exe MedODV.exe
shipcodes.cfg Q P QCflag.hip MedODV.hip
gf3.cfg QCDAMAR.urI topo.bin
regionnames.cfg input_current.txt qedamar_readme.tt, ts_autumn.bin
projectnames.cfg input_from1.txt icons and uninstall ts_spring.bin
full_shipcodes.cf input_from2.dat information files :S_SU_lemeth bin
= s winter.bin
|g Lpsci input_from2.hdr v total.dat
full_shipcodes.cf v_noise.dat
- V_region.dat
V_sensor.dat
V_series.dat




4.4 Program Compilation.

QCDAMAR is distributed freely for scientific community, but if you want to modify some
modules you might need to compile the routines and/or main programs using commercial
compilers. These are the following that were used:

- for Fortran modules:

CVF (Compag Visua Fortran) for Windows 95/98 and Windows NT/2000/XP systems is a
complete development system that includes Microsoft's Visual Studio 6.0 development
environment (same as MS Visua C++, VB,...) with integrated editor, build system, debugger
and many other features.

Starting from 2004 HP finished the development of CVF and recommends moving to another
Intel® Visual Fortran (IVF) for Windows. [VF product specifications are fully compatible with
CVF and it can be used to compile QCDAMAR Fortran modules even without any changesin the
text sources. This compiler integrates with the Microsoft Visual Studio .NET environment for
easy application development (however separate purchase and instalation of Microsoft Visual
C++.NET or Microsoft Visual Studio.NET isrequired for development on |A-32 platforms).

- for C++ modules:

Microsoft Visual Studio was used for compilation.

Both Fortran and C++ modules have been compiled as Win32 applications creating standalone
EXEfiles.

5. QCDAMAR Software. Operation & Sequence

Executable modules (programs) entering in QCDAMAR can be divided into four groups. Their
purpose is different and actually they are located in different subfolders (see Figure “Folders
Structure”).

They can be run separately (recommended) from desktop icons or Start/Programs menu:

) ProxyChecker 3

M OCMEDAR @ Contrel b

.J“_"l Real k |j Data Input and Corversion  #

- Runtime Software ] .":j Iilikies ]

.Jj Ruso de Oro 2000 A visualization @ Map

- Sandra » @ QCMEDAR, Plat parameters
.Jj SearchiReplace » @:[ QCMEDAR on the Web [~=] Plok time series
) Shareaza b [E] Read Me

I Skype ¥ |2l Uninstall QCMEDAR

or called from the menu of the following envelope form that appears on the screen after running
QCMEDAR.exe application:



"] Data InputfConversion  Misualization  Quality contral BEEIEESN Help

Elat ol.itputs | Prepare For graphics IA
Medatlas Si0 @.‘ =
QC MEDAK 2.6 st
(]
23 m [2]
|Flunning |

Here is the description of theses four groups of programs:

5.1 Input Data (folder “input_data”).

In earlier versions of the software we could find here different filters to transcode data from
different data sources to Medatlas format. Because of numerous formats of oceanografic data
existent in the world, we left in this folder only one application “CreateM ed.exe” that makes

easier the process of conversion.

The program has the following interface:
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Reference Infarmation Chooze Data Source

Data Management Centre; iSI - Spain IED ﬂ ' Fram 2 files [data and header
" From 1 file with all infarmation
ﬂ (" For time series [curents, ete.)

Select input data file(z]

Regional Archiving Centre: 1SI -Spain |EQ

Source Laboratory Country Code: i29 - Spain ﬂ A
Serial Humber [5 char.): | Uzer's Parameters  GF3 Selected GF3 Awvailable
Data Type: 1:HEIE! -wfater bottle stations - | Pl PRES | r‘S—“:TS—A
7 T : 44 e |
Originator Cruize Reference [max 32 char.]: Mitratas NTRA % oLLa
Mitritos HTRI SLCP
| Phastor PHOS 5 | |sLEv
Silicatoz SHOW
Ship: 29LU - LURA - SPDI
. r = 5541
Regior: |ALBORAN SEA | Clear | |55F8 =2
Laboratory:  |C.0. & CORUNA (IED) -] = s o
Chief Scientist: |VARELA Manuel ~| =
Project: |RADIALES —J | Edit configuration files J
Axailabiliby Create File in
* Public " Limited (" Confidential MEDATLAS farmat

Help | E xit |

Metadata (header information) are introduced via dialog box. It is possible now to create quickly
cruise files by importing data automatically from one or two previously prepared ASCII
spreadsheets that have very simple format. Only needed parameters can be chosen interactively
and their free form names can be associated with existent GF3 codes.

Create Medatlas file from one input text file:

Thisis an example of the format when both header and data are found in one input text file.

First line contains description of the profile header information. It must start with the word
'Station’ in order the program could detect the end of the previous and the beginning of next
profile.

Second line has corresponding values for the profile header. The sign of degrees must be negative
for south latitude and west longitude. Zeros are automatically added to the left part of string, so
'1' for Time (hours) will be correctly interpreted as'01".

Third line has the words describing the parameters found in the profile. Later, when these "user's
parameters” will appear in the list box of the program dialog, you will be able to associate them
with available GF3 codes. It's alowed to put one word for one parameter.

Next lines have numeric values of data divided by commas or tabulations.

Sample of such input file is shown below:
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Station,Lat (gr),Lat (nin) ,Lonigr) , Loninin) Day,Month,Tear {(full) , Time (hours)  Time (min) Depthiim)
1111,60,11.1,24,13.5,1,4,2001,1,40,200

pressurel nitratosl

0,0.14

Li=9

15,0.1734

z&,0.08

Eo,0.08

7E,1.48

loo0,2.61

Station,Lat (gr),Lat inin) ,Lonigr) , Loninin) Day,Month,Tear (full) , Time (hours)  Time (min) Deptlhiinm)
fEEZ,60,11.1,E4,13.5,2,5,1999, 2,40,200

pressureZ nitratosi

0,0.14

E0,-32

1&50,0.17324

zE&O,.0.0%8

Eoo,o.08

7E0,1.48

lo0o,2.61

Create Medatlas file from two separate text files:

Choose this option if your input data, values and header, are found in two separate text files. The
files have same name, while the extensions of data file may be free (most commonly used are
.DAT, . TXT, PRN), the header file must have .HDR extension.

In the standard Open File dialog you need to select only one file with data as the corresponding
header file will be found automatically.

Thisis an example of the format when the data and header information are found in two separate
files.

Datafile:

Btation Presion Nitratos MNitritos Phosfor Silicatos
00z, 0,0 14,0 1, 0.07,0.94
O0zz,&,-9,-92,-32,-9

oozz, 1l5,0.17,0.02Z_ 0.05,1_0%
00z, Z5,0.08,0.01,0.04,1_03
00z, &E0,0.08,0.0%, 0.08,1_21
00zz,76,1.48,0.1%2,0.058,1_66
oo0zz,100,Z2.61,0.09 008,210
0332,0,0.08,0_ 303, 0.07,0_29
n0z3z,75,-9,-9,-3,-9

1001-2,0,0. 32235,3.,0.9, 1234126
l00l-2,5, 0.13,7.0.6, 0.8
l001-2,15, 0.13,1,0.1, 0.8

First line begins with the word 'Station’ followed by the words describing parameters found in the
profile. Later these expressed in free form "user's parameters’ will appear in the list box of the
program dialog and you will be able to associate them with available GF3 codes. It's allowed to
put only one word for each parameter.

Next lines have numeric values of data separated by commas, spaces or ";". Absent values for
parameters must be equal to '-9'. Each line corresponds to one level and must start with station
number of length 4. The cast is equal to 0 by default. In case of several casts for the same station,
they are introduced preceded by hyphen after the station, p.e. '1001-2' in the example below
means second cast of station 1001.

Data (and header) files are usually produced by export routines of widespread software, like
database managers, spreadsheets, graphic packages, etc.
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Some of data values in the example above are not real. They were changed especially to
demonstrate the program format capabilities shown in the output Medatlasfile.

Header file:

Station,Lat (gr) , Lat (min) ,Lonigr) ,Loninin) Day,Month, Tear (full) , Time (hours) , Tine (min) Depth{m)
0333,-40,230.2,-,10.0,1,1Z,1992 14 ,50,300,
O0Ez,&0,11.1,24,13_5,1,3,E000,1Z, 40,200,

rter

1001-2,39,28.59,2,25.63,10,1,1997,1,3,100,

Ll ]

First line contains description of the profile header information. It starts with the word 'Station'
and is skipped by the program.

Every next line has corresponding values for the profile header. The sign of degrees must be
negative for south latitude and west longitude. Usually zeros are added to the left part of string
automatically, so '1' for Time (hours) will be correctly interpreted as '01'. Station values notation
is the same as in data file. The consecutive order is not important, because the program itself
searches and associates headers and data by their station values.

Example of the output file in Medatlas format:

*IIZ22199700242 TEST Z3DE 0ODON DE EBUEN
100171297 01/023/2000 ALEORAN SEA
9 IMSTITUTO ESPANOL DE OCEANOGERAFIL

CANO LUCAYA Natalio Project=ECOMALAGR-SE

Pegional Archiving= 5T Availability=P

Data Type=HZ4 n= 3 QC=N

Lata Type=HZE n= 2 QC=H

Data Type=HzZZ n= 3 QC=M

Data Type=HZ& n= 3 QCc=H

COMMENT

FRIED193T700E421001Z2 Data Type=HOZ

*DATE=1001123%7 TIME=0103 LAT=MN3% EZ&8.E53 LOMN=EOOZz ZE5.&3 DEPTH= 100 Qc=0000

*NE PAPRAMETERS= & RECORD LINES= 3

*PRES S5EL PRESSEURE, =ea surface=0 decibar=10000 pascals def_ = -233_13
*NTLA NITRATE (NO2-N) CONTENT millimole fm3 def. = 3.33399
*NTRI NITRITE (NOz-N) CONTENT millimole m3 def. = 2.
*PHOS PHOSPHATE (PO4-P) CONTENT millimole m3 def_ = e Tt
*SLCA SILICATE (S8i04-%4i); CONTEMT millimole m3 def_ =5323_323

*GLOBAL PROFILE QUALITY FLAG=0 CGLOBAL PARAMETERS QC FLAGE=00000
*DC HISTORY=

*

*DM HISTORY=

+*

*COMMENT=

*

*ZURFACE ZAMPLES=

+*

*PRES NTEA MNTRI PHOS SLCAE
o.0 0.323%5 3. 0.3 123413 00000 tg
L.0 0.1300 7. 0.6 0.&0 aooo0
150 0.1300 1. 0.1 0.20 ooooo

=999 .:9:9..09930 2 3.9 898993 33 3333535

The piece of the file shown above corresponds to the input information provided in the
screenshots of two source files, data and header, used in this help file. The name of the output
file, S129199700242.sta is composed from Medatlas reference and the station and it has .STA
extension.
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Cruise start and end dates are calculated automatically, as well as data types and their
occurencies.

The appropriate format for default values is chosen taking into account the number of digits
before and after the comma at al levels for each parameter. Columns headers are aligned with
data to make easier their 'readability’.

Create Medatlas file from one input text file that represents time series.

This is an example of the format of the input text file containing the information from current
meter.

First line contains description of the profile header information. It must start with the word
'Station' in order the program could detect the end of the previous and the beginning of next
profile.

Second line has corresponding values for the profile header, i.e. station number, coordinates and
time of the beginning of observations. The sign of degrees must be negative for south latitude and
west longitude. Zeros are automatically added to the left part of string, so '1' for Time (hours) will
be correctly interpreted as'01', but the Y ear must be entered in the form of four digits, p.e. '2004'.
Third line describes the order of input of coordinates and time corresponding to the end of
observations, which are introduced in the following fourth line in the same form as the
information about the beginning of observations.

Fifth line is omitted by the program and describes only the order of input in the sixth line of
sensor depth, its distance to bottom, duration of observations in days, sampling rate in seconds
and magnetic declination in degrees.

Finally the seventh line has the words describing the parameters found in the profile. First four
parameters (year, month number, day within month and time within day in the format HHMMSS)
are always present for time series and must be entered in this order. Later on, after reading the
input text file, when the "user's parameters' appear in the list box of the program dialog, you will
be able to associate them with available GF3 codes. It's alowed to put one word for one
parameter.

Next lines contain numeric values of data divided by commas or tabulations.

Sample of input file for time series (currents, sealevel, etc.):

Ztation, Lat (dege) Lt [min) Lon |d=gc| Looimial Doy, Horth, Pesc (Eulld , Time (houcz| » Tioe imin| »Pepth o]
1111,60,11,1,34,13.3,1,4,2001,1,490,200

Elat |ge  Elat [rdni, Ilobige] ,Eloninin] , Edey, Inonckh, Eyesy |Full]  Eties (houoea) , Etive(sln] , Edepch (m]
811,230,195, 8,5, 3001, 21 55,300

f=nacr_depth n) Piasance_to_bottomim| -bucation (dayal Sanpling Aate(s=c| .megnetic_declinationidegr)
I3, 4% 30,.63,22.2

TEAR NHNTH DATZ TINE HACT EBCT DEFH TEFF P2AL

1337 a k] 11 1Al1lil:2 172 -0, 162 112,00 14.70 37.353

1937 % 11 191481) 56 —0,008 136,00 19947 37355

1397 as 11 2301491+ -051 +0.048 1d04.0 1%.4z I7.&0

1337 a5 11 211315 034 +0, 125 10Z,0 14.43 17.50

1337 % 11 ZZ1516 024 +0,1131 100.,0 14.47 317.494%

traid

The file shown below corresponds to the input information provided in the screenshot above after
clicking the input for time series.
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01s04/2001 010452001 NE ATLANTIC OCEAN
22 C.0. & CORUNA (IEQ)

TARELA Maruel Project=RADTALES
Begional Archiwing= 5T Awajilahility=F
Data Type=D0Ol n= 1 QCc=MH

Data Type=HO2? n= 1l QCc=H

COMMENT

LM=

L=

FERIZ2E0010024211110 Data Type=HOS
*DATE=0104Z2001 TIME=0140 LAT=N&0 11.10 LON=EOZ4 13_.E50 DEPTH= Z00 QCc=0000
*NE PARAMETERZ= 3 RBECORD LINES= L

*TEAR TELAR [Saiacard] def. .= 2333
*MNTH MONTH 5% def. = 93
*DAYH DAY WITHIN MONTH (dd) def.= L]
*TIME TIME WITHIN DAT (hhmm==) def.= 999333
*NSCT CURRENT MNORTH COMPOMNENMT (meter/second) def.= 35_ 333
*EWCT CURRENT EAZT COMPONENT (meterfsaecond) def.= 99_ 2323
*DEFH DEPTH BELOW 2EAL STTRFACE (meter) def.= -92952_13
*TEMPF ZEL TEMPERATURE (Celsius degree) def.= 299_33
*P3AL PRACTICAL SALINITY (P.E.T.) def.= 93_33

*GLOEBAL PROFILE QUALITY FLAG=0 GLOBAL PAPAMETERS QC FLAGS=000000000
*DC HISTORY=

*

*DM HISTORY=
+*

*COMMENT=

*ADDITIONAL INFORMATION - TIME SERIES

+*EDATE=0Z052001 ETIME=Zz155 ELAT=N&0 z1.10 ELON=EO34 13.50 EDEPTH= 300 QC=0000

*SENZ0R DEPTH= 32 (metre) LISTANCE TO EBOTTOM= 44 (metre) QC=00
*DURATION= 20 iday) QCc=0
*SAMPLING RATE= &0 (=zecond) MACGMNETIC DECLINATION=ZZ.Z [(degrees)

*SURFACE ZSAMPLEE=

*

TTEAR MNTH DAYX TIME NECT ETICT DEFH TEMP PSAL

1237 o5 13 181212 0.174 -0_162 112.0 14.50 37_.53 000000000
1237 oL 13 1913213 0.05s -0.003 1lo0s.0 14.47 27.55 000000000
1237 oL 12 EF01414 O0.051 0.04& 104.0 14.4Z2 27_60 000000000
19237 oL 12 F11E515 0.0324 0_1F7e 102.0 14.45 27_52 000000000
1237 o5 13 221616 0O.024 0.113 100.0 14.67 37_44 000000000
2933 23 99 39599323 33 D533 95 2333 -333_.3 33,33 595 293 3333333353

Cruise start and end dates are calculated automatically, as well as data types and their
occurencies.

The appropriate format for default values is chosen taking into account the number of digits
before and after the comma at all levels for each parameter. Columns headers are aligned with
datato make easier their 'readability’.

Before creating output files you enter metadata information in the form:
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Reference Information Chooze Data Source

Data Management Centre:; !§|'._5 pain 1E0 -| " From 2 files [data and header
" Fram 1 file with all infarmation

Select input data filez)

Aisgensl Cieiig Reniis ES' -5pain IED Ll [+ For time series [curents, ete.)
Source Laboratory Country Code: !29 - Spain Ll “ariahle Azsociation
Serial Numnber [5 char. ]: 12345 User's Parameters  GF3 Selected GF3 Awvailable
Data Tope: |FI'I_EI -CTD ghations - | YEAR "VEAR PEES A
) ; £ (]
Originator Cruize Reference [max 32 char]: MHTH iMNTH ——1 |LATD
o Dv's DA LATk
TEST TIME TIME » | |HCDT
MSCT IMSCT HCSP
Ship: 291U - LURA »|| | [EWET EWCT WLSP
i, = DEPH |DEPH YERR
Regior: ALBORAN SEA 1| | |teme TEMP Clegr | |DOX2
Laboratory:  |C.0. & CORUNA [IED) =] | [ |FAL e = R
Chief Scientist: i"-.-".-'l'-.FEEL.-'f-. b ariel :_| =
Project: |EEDM'&'L&'G'&"95 L! Edit canfiguration files
Avwailability = Create File in
" Public Lirni " Confidential MEDATLAS format

Help | E xit |

The content of configuration files is displayed in combo boxes on the left side of the main
program dialog.

You can choose needed value, introduce text or edit correspondent .CFG files located in
‘c:\gcmedar\configurar' directory. WordPad supplied with Windows is used by the program, but
you can always use any text editor of your choice.

GF3 parameters codes | LCentres | Projects |
Rozcop codes | Laborataries | Ship=z |
Begions | Countries | Scientizts |

When editing, you can move most frequently used items (lines) to the beginning of a .CFG file,
because they will appear first (earlier) in the correspondent combo boxes of the main dialogue
window. Adding of new lines in these files avoids unnecessary typing when you introduce cruise
header information.

Some configuration files are called by other modules of QCMEDAR, so please, be careful when
editing and preserve the original format of al .CFG files.

List of GF3 codes of the parameters found in the file 'gf3.cfg’ of 'c:\qcmedar\configurar' directory
isdisplayed in the box “Available” after reading input data files.

The box “Selected” displays GF3 codes selected and moved from 'GF3 Availabl€' list box.
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Directional buttons << and >> move parameter(s) from right/central list box (GF3
available/selected) to central/right (GF3 selected/available). You can choose parameters by
clicking them. Multiple selection is supported.

Chosen parameters in ‘GF3 Selected’ box are associated with the correspondent parameters
names in 'User's Parameters box. The user gives these names in free form (words) in the input
datafile.

The format of “gf3.cfg” file:

#HPRES - SEA PRESSURE, sea surface=8 {decibar=10808060 pascals) =33
YEAR - YEAR {uyyy) Da1
HHTH - MOMTH {mm) Da1
DAYX - DAY WITHIN HOMTH (dd) Da1
TIME - TIME WITHIH DAY (hhmmss) Da1
HSCT - CURREHT HORTH COHMPOHEHT (meter/second) Da1
EWCT - CURREHT EAST COMPOMHEHT (meter/second) Da1
DEPH - DEPTH BELOW SEA SURFACE (meter} Da1
TEMP - SEA TEMPERATURE {Celsius degree) *® %%
PSAL - PRACTICAL SALIHITY (P.5.U.3) *® %%
LATD - LATITUDE DEGREES {degree) Da1
LATH - LATITUDE HIHUTES {(minute) Da1
HCDT - DIRECTION REL. TRUE HORTH {degree) Da1
HCSP - HORIZONTAL CURRENT SPEED (meter/second) Da1
UCSP - UERTICAL CURREHT SPEED {millimeter/second) Da1
UERR - UELOCITY ERROR (meter/second) Da1
DOX2 - DISSOLVED OXYGEH {micromolefkg) H21
SLCW - SILICATE {SiD4-5i) COHTENT {micromole/kqg) HZ6
HTAW — HITRATF (fHN3A-HY CNHTEHT fmicromnle kNl H?h

GF3 codes in the first column are displayed in 'GF3 available' list box of the program main
dialogue. Information from the second and third columns is written in profiles headers. ROSCOP
codes in the fourth column are used in calculating of occurence of different parameters. Put ***
when ROSCOP code for the parameter is not yet defined or unknown.

Don't edit and don't move the first line (#PRES - ...). Don't change aso *** in case of TEMP,
PSAL and SSAL, because ROSCOP code for these parameters (HO9 or H10) is chosen from
'‘Data Type' combo box.

Button “Clear” clears all three list boxes. The left and right list boxes will be filled again after
selecting and reading by the program of input datafile(s).

Push the button “Create Filein MEDATLAS format” only after all parameters are associated and
the necessary input information on the |eft pane of the dialog is provided.

When the exporting routine finishes the message 'Task complete' is displayed. In case of two
input files the number of profiles headers is equal to the number of profiles processed when all
'stations' values in the header file were successfully found in the correspondent data file. Output
file has .STA extension.

Information introduced in other boxesis also necessary to fill cruise and profile headers.

Inthe “Data Type” box HO9 for bottles and H10 for CTD are used in most of cases.

“Originator cruise name/reference” - p.e. ECOMALAQ500.

“Select input data file(s)” button displays standard file dialog to open an existing text file for
transcoding in MEDATLAS format.

The “Serial Number” is apart of Medatlas reference of the cruise.

“Ship” and “Region” are not editable combo boxes. However you can add new values via editing
correspondent configuration files.
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5.2 Data Quality Control (folder “control”).

Thisis the most important group of QCDAMAR modules necessary to perform quality control of
oceanographic data presented in Medatlas format.

The objective of the data quality control is to ensure the data set consistency within a single data
set and within a collection of data sets. The complete quality control consists of the automatic
checking where the data are not modified and only the quality flags are changed, and of the
visualizations that help to the data manager to validate data by modifying some flags (if
necessary) and writing manually any incidents in the “DM HISTORY” part of header of
Medatlas format.

In this folder we find CheckFormat, FindDupl, QCFlag and PlotClim programs.

- Check Format (file“ CheckFormat.exe”)

The main purpose of CheckFormat is to help to detect errors in the MEDATLAS files before
performing full QC checking. Profiles are checked for valid date, time, coordinates, number and
QC status of datatypes. Searching for duplicated profiles identifiersis performed, ship velocity is
controlled, distance and time between profiles (within one mile, one hour) is checked.

Input files keep intact after this checking but some new files with different extensions (.err, .srt,
.agc) can be created.

Select Input File To Proceed
Checking - O ptional tools after checking
Help |
LCheck Farmat ” Sort profiles by date
Wiew Errors |

Autamatic Correction |
" 4

_Edit Input File | v  Eliminate columns

with no data E it

Additional helpful functions are included:
» sorting profiles by date and time written in their headers;
During this action profiles of the input file are written to the hard drive as temporary binary files,

then sorted and finally put together and written down in a new text file that resides in the same
directory and has the same name as the input one but with the .SRT extension.
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j) Mumber of profiles processed= 83

Cutput file "alboran,srt" was created,

After this operation output file becomes input file for analysis that will be reflected in the label
with input file name.
It's recommended to perform Check Format before sorting.

e automatic correction with the option of eliminating parameters in the files that have no data,
i.e. when the columns contain only default values.

If cruise header is present, different datatypes, as well as their occurencies and QC status are
found. Output formats for data, column titles and default values are composed taking into account
the number of digits before and after decimal points.

As an option, you may check the box “Eliminate columns with no data’ if you want during the
process of automatic correction to eliminate from the profiles columns that have no data, i.e.
when the parameter has only default values (p.e. 99.999) at al levels.

New created file has .AQC extension and same name as the input file.

l

\i) Mumber of profiles processed= 83

Cutput file "alboran,age” was created,

After this operation output file becomes input file for analysis that will be reflected in the label
with input file name.
It's recommended to perform Check Format before Automatic Correction.

- Find Duplicated Cruises and Profiles (file “FindDupl.exe”)

This program searches for duplicated cruises and profiles identifiersin selected one or many files
in MEDATLAS format. Existing file(s) are opened using the standard open file dialog. Multiple
selection is possible using CTRL or SHIFT keys and LEFT mouse button.

In case of multiple selection input text files are merged into one temporary file '1tmp.tmp' created
in the same directory.
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Find Duplicated Profiles and Criises

P

|Select Input File(z] To Proceed -

...........

Eind Duplicates

‘ iew [nput File I Help |

Wiew duplicates ‘ E =it

Start and end dates, ship velocities, positions (within one mile, hour) are also controlled.
When finished the message like following will inform you about the results:

a-s “complete

L Total number of PROFILES processed = 82
‘:!l) Duplicated profile identifiers = 0
Positions within 1 mile, 1 hour =0
Yelocities bebween stations = 15 knots =0

Total number of CRUISE HEADERS processed = 1
Duplicated cruise identifiers =0
Cruises with same dates for beginning and end = 0

Clicking on “View duplicates” WordPad is launched to view detected errors (if any) in the newly
created text file that has same name as the input one but with .ERR extension.

- Quality Control Of Oceanographic Data (file “QCFlag.exe”)
This program performs full quality control of oceanographic data presented in MEDATLAS

format. It's strongly recommended to analyze input file by CheckFormat and FindDupl programs
before running QCflag.

\Ge quality control of oceanographic data "'“E@

Select Input File Ta Proceed -

Wiew 1 Optional tests for water obzervations
| bottem sounding Edit contral walues

Input File Cutput File 5
i = v pressure statistics

Errors Ruri OC H Help ‘ Exit

Thefollowing test are performed automatically when running QCflag:
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- Water observations
check for valid date and time
check for valid coordinates

check the bottom sounding (compare with pre-existing statistics) - optional test.

During this test the depths from ETOPO5 are used (5'X5' values grouped in squaresof 1 x 1
degree with 169 points each). The depths of Mediterranean and Black Sea are stored in
"c:\gcmedar\control\topo.bin" binary file. Statistic depth in our point is calculated too.

search for title PRES in column headers of a profile

check for impossible regional values. The ranges of the parameters and data for spikes control
are taken from the text files"v_region.dat" and v_total.dat". Y ou can edit these files very
carefully keeping the format unchanged.

search descending order of pressure valuesin aprofile

check pressure values (compare with sounding and pre-existing statistics)
check if the parameter is constant on the vertical

spikes control

density inversion test

-Time Series

Apart of general headers control for valid date, time, etc., identical to water observations, some

additional tests are performed in case of time series:
beginning date in the header must be prior or equal to the date of the first measured data value
end date must be greater than the beginning date, as well asit can't prior to the last measured
datavaue. If end date is absent, the date of |ast measured data is assigned to the end date and
theflagischanged to "5".
duration in days given in the header is compared to its rea value calculated from observations
sensor depth in the header is compared with measured data pressures (PRES) or depths below
sea surface (DEPH). Maximum allowed differenceis read from editable text file "v_sensor.dat"
value of the sum of sensor depth and distance to bottom minus 10% of this sum can't be greater
than depth
the values of maximum, minimum and delta, necessary for impossible regional values test of
time series, are contained now in the file"v_series.dat”
checking for descending time order is performed

time continuity check is applied to each data measurement. Time shift between data values is
compared with sampling rate

If optional test for “bottom sounding” is checked, test is performed by comparing the bottom
sounding value with -+20% of max and min values of ETOPO depths chosen from 9 nearest
ETOPO points.

If optional test for “pressure statistics’ is checked, test for pressure is performed during full QC.
Pressure values at al levels are compared with sounding (if recorded) or with statistical depth
value from ETOPO.

Detailed description of testing procedures implemented in QCflag can be found in Medar-
Medatlas Project Protocol.

Y ou can edit configuration text files located in ‘c:\qcdamar\control' directory.
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Water Obszervations
w_reqion. dat | - Reqional range of main parameters
_f__tu:utal.dat I - Limitz far ather parameters
._v__r'l_ai_siila_t_l - Stability control values
Time Series
v_zenes.dat | - Limits for ime senes
v_genzor.dat . - Maw difference fram zensar depth

WordPad supplied with Windows is used by the program, but you can always use any text editor
of your choice. Editing sometimes is necessary in order to adjust the ranges depending of the
parameters variability in your working region.

Please, be carefiting and preserve the original format of all .DAT files, keeping the line order and
positions unchanged

Input observed data in MEDATLAS format are usually located in the C\QCMEDAR\DATA
directory. Thereis no restriction for the input file extensions in any option.

The output files with the same names and QC extension are found in the same directory. The files
with the list of errors (if there any) have the ERR extension and the same names as the input files.
The ETOPOS data are interpolated and should be used for primary rough control of sounding.

The files "v_region.dat”, v_total.dat" and "v_noise.dat” contain limit control values for water
observations, while in the files "v_series.dat" and "v_sensor.dat" there are limit check values for
the case of time series.

Below you can see some screenshots of these files.

v_total.dat:

GF3 MaK MIN BORNE SPIKE
DOXY 650 0 50 50
DOXL 10 0 0.2 0.3
DOX2 650 0 50 50
MTR.L 56 0 07 07
HTAW o9 0 2 2
MNTRI 10 0 0.5 0.5
HNTIW 100 0 2 2
NTREZ 100 ] 10 10
AMCH 10 u 1 1

V_region.dat:
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The hydrological regime of a particular area of study can be characterized by a great variability.
To enhance the performance of quality control of imposible regional values for this area the user
can introduce in thefile ‘v_region.dat’ individual limits for parameters for that area. In the figure
above each line corresponds to one specific known oceanographic region or any region defined
by the user. P.e. the first line in our screenshot above (ANT) corresponds to Antarctics region,
defined by the user, while the sixth line (DF2) correponds to the known region “Gulf Of Lions’
in the Mediterranian Sea.

V_noise.dat:
200 - two layers limit in dbars/meters
.05 - noise lewvel for upper layer
.03 - noise layer for lower layer
V_series.dat:
CFE Mh¥ HIN DELTL
TEARL bedu ki | 1s00 1 - YILAR (YSFYI
HHTH 12 L 1 - EOHTH (i)
LN i1 1 1 - DAY OITHIN H{HTH (eledh
TIME 246050 D0JJO0DD OL6d6D0 - TINE WITHIN DAY {hbdaa =)
HSCT 5 ] 3 - CURRENT HORTH CoMFOMEHT fmeter) mecand|
EGCT 5 n] 3 - SUVRRENT E&AT CONPCHENT (s meaand|
HCLT 350 ] 360 - DIRECTICH REL. TRUE WORTH (e e e
HCEP -] o] 3 - HCRIZOMTAL CUEBRENT SPEED (meke ) mecand|
TCHP 100 ] iD - YERTICAL CURREMT SFEED (i Ll e css/ secomnd|
¥YERR 1 o] 0.1 - VELOCITY ERRGE (metec) =ecand|
TEHP 30 i0 g - 3IL TEMNPERATIRE (Celaius dayras)
FoAL 30 n] z — PRACTICAL SALINITY (Pom. U]
PRES 11000 ] 100 - 9EL PPESSORE, saa suefase=0 (deribar=10100 padcala)
V_sensor.dat:
jin] - Hax difference of FRES or DEPH parametsr fram sen=or depth in che h=ader

Pl=m=m b= par=ful wheno editaing thia wvslue=, puttinog it £fir=st 1o th= firat lins=,

In case of a big amount of data to analyze the process can become lengthy and the progress
dialogue can help to watch the program execution:
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Perfo rnilngﬂ'. i

Wait, please. h @
OEOONnESn

a's ¢ complete i

1 } Tokal number of PROFILES processed = &3

When you run data tests the input file is kept unchanged, the resulting file with new flag values
has .CLI extension, detected errors are always written into .ERR file.

The flags indicating data quality are those currently used in the GTSPP real time quality control
and recommended in the MAST/IOC Manual (p310):

0 =no QC performed on the element (NULL isequivalentto 0

here)
1 = QC performed; element correct
2 = QC performed; element inconsistent with statistics but no
obvious anomaly)

3 = QC performed; element doubtful (= questionable)

4 = QC performed; element bad (= erroneous = wrong)

5 = the value was changed (=interpolated) after QC

6 -8 = reserved

9 = missing value
Each numerica value must have a quality flag.

- Plotting of Observed and Climatological Profiles (file “PlotClim.exe”)

PotClim produces graphics of vertical distribution of parameters together with statistical
climatological profiles and their standard deviation.
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Vertical Distribution Of Parameters

Use BACK and FWD menuw tems to draw different profiles in a file

|Flunning |

“SELECT” button opens an existing file in Medatlas format using the standard open file dial og.
At the same time the program reads this file and creates temporary unformatted file used to
display graphics of the profiles.

“DRAW” - draws first graphic when the input Medatlas file is selected and prepared for drawing.
Useit also after REWIND command.

<== BACK, FWD ==>, REWIND buttos are used to draw previous profile, next profile or to
move to the beginning of thefile.

The “CASCADE” command rearranges the application's open windows into an overlapping,
cascaded pattern.

The “TILE” command rearranges the application's open windows into adjacent, non-overlapping
windows.

Climatological profiles for temperature and salinity are taken by the application from previousely
prepared ‘ts autumn.bin’, ‘ts spring.bin’, ‘ts summer.bin’ and ‘ts winter.bin’ binary files and
correspond to mean seasonal values in squares of 1 x 1 degree. Statistical data for other available
parameters are taken from the file 'nut_cphl _medbs.bin' and correspond to mean annual valuesin
squares of 5 x 5 degrees. You can view the content of last binary file in its text anaog
'nut_cphl_medbs.txt'. All these files reside in 'c:\qcmedar\control\' directory.

Hereis an example of cascaded windows with the graphics of parameters.
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Blue curves correspond to observed parameters, while green lines show climatological or mean
statistical profiles, the symbols on green lines are annual statistical values at standard levels.
Dashed green lines show standard deviations for statistical profiles.

Climatological profiles are not drawn when the statistical profile for the profile location is not
found (case of fluorescence in the screen shot below).

QC flags having values 2, 3 and 4 will be displayed on the blue line with different symbols and
colours for each flag value.

5.3 Utilities (folder “utilities’).
This folder contains two programs to export data presented in Medatlas format into other text
files necessary for further analysis or for import into MedODV software.
- Export Medatlas Format Files (file “FlatOutput.exe™)
This program exports oceanographic data presented in MEDATLAS format to different column-

type ASCII files that can be used by other analysis or visualization software, such as Excel,
Grapher, Surfer, etc.
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Select Input File[z) To Proceed -

To Esport ||

A . E wpart
I List of Cruises =

7 L keraniel|l (0 2

ot Eruises| Profiles Data | Esit |

Click the button “...” to open an existing file(s) in Medatlas format using the standard open file
dialog. Multiple selection is possible using CTRL or SHIFT keys and LEFT mouse button.

In case of multiple selection, text files will be merged and the user is asked for the name of the
resulting file that will be created in the same directory asinput files.

On the left we can check squares to specify needed export files:
- List of Cruises

Output .LCR file with the following abbreviated information will be created:
cruise reference

originator cruise name

ship code and name

country code

institution

chief scientist

project name

start date, end date

availability code (P/L/C)

first datatype

number of profilesfor thistype
QC for the type (Y/N)

TIZZZENATI0L  ETFII-DR IR BEMATE™ MiFoe-EC L | Y kT T FROMN i Tois eomueceellial Hasade

- List of Profiles

Output .CRD file with following information will be created:
profile identifiers

latitude, longitude

date, time

bottom depth in meters

data type (p.e. HO9 or H10)

number of measured parameters

number of observations records

global quality flag value

global quality flags for the parameters
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gc flags of latitude, longitude, date and time, depth go after their values.
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Output .LVA file for water observations with the following information will be created:
» profileidentifier
» datafor al parameters at all levels

* QCflagsfor the parameters at al levels

Output .LVA format for time series would be a little different. This is an example of

for current observations:
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All columnsin all output files are separated by tabs.
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- Export from Medatlasto MedODV format (file“MedODV .exe")

This program converts oceanographic data from Medatlas format to specialy formatted
spreadsheet ASCII format, suitable for importing into Ocean Data View (ODV) software. The
output files of thisformat can be used also with other tools, p.e. Excel.
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format specifications of TAB-separated spreadsheet file are given in ODV help documentation.
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program for the interactive
exploration and graphical display of oceanographic profile data (bottle, CTD, XBT, etc.). The


http://www.awi-bremerhaven.de/GEO/ODV

S elect Fiefs) |i Help | About |

Chooze parameters sounce
{* from zelected files(z]

Fill List Bow
" from the file gf3.cfg U
Select Parameters
Ayailable Selected
b %'
44
Clear |
Ewxpart Data to O0Y || E xit |
il

The program has simple interface similar to other components of QCDAMAR.

“Select File(s)” button opens an existing file(s) using the standard open file dialog. Multiple
selection of files is realized with standard Windows methods, p.e. keeping pushed CTRL or
SHIFT button and clicking files with LEFT mouse button. In case of multiple selection, Medatlas
text files are merged into one text file with the name "1tmp.tmp' used as input for export routine
and created in the same directory as input files.

“Fill List Box” starts the routine of filling left list box with the list of parameters available in the
chosen Medatlas file(s) or with the list of all known parameters from the text file 'gf 3.cfg'.
Buttons “>>" and “<<” move the parameter(s) of interest from the left list box (available) to the
right (selected) and vice versa

“Clear” button clears both left and right list boxes. Proved to be useful in combination with 'Fill
List Box' button when you want to change quickly the list of selected parameters.

Parameters are chosen by clicking them. Multiple selection is always possible.

“Export Data to ODV” button performs the exporting. Output file has the same name as input,
but the extension is changed to ‘txt'. In case of several input files, you are always asked to give
the output file name using standard Save File dialog.

The process is finished when the message like thisis displayed:

Mumber of profiles processed = &3

\ir) Mumber of selected parameters = 3
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5.4 Visualization (folder “visual).

To help with data quality control and make it more flexible and reliable a visualization module
were implemented. Three programs PlotMap, PlotVar and PlotSer reside in this folder. Data
exported by FlatOutput utility are used as input for these programs. Recently the possibilities of
the PlotMap an PlotVar modules were greatly expanded as these two programs were incorporated
in SelAV1 software working with oceanographic datain MySQL database format.

- Plot data series (file PlotSer.exe)

This program displays on the screen severa types of graphics of time series. It's especially
helpful for “visual” analysis of the results of automatic quality control of currents. Thus both
components and vectors of currents can be displayed together. When vertical and horizontal
component are present, the speed and direction necessary to plot vectors of currents are
calculated. And on the other side, when we have only vectors, the visualization of componentsis
possible.
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Ina“single” type of graphic we can see any parameter aone or in the common scal e together
with those chosen by clicking correspondent buttons having parameters names on the rightmost
column.
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On the other hand “multiwindow” type of plot presents chosen parameters together with

individually scaled graphics.
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Ina“multiserie” type of plot we can observe changesin time of any parameter in different time
series. Next plot shows changes of the current north-south component with depth.
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“Superposed” window is very useful to see changes of any chosen parameter in the same scale:
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The program has great options of zoom and scroll synchronizing. Next plot shows “zoomed in”
graphic of the east-west component of current to see better details of the itsfirst values.
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Asyou may see the horizontal scroll bar has appeared automatically in this case.

6. SUMMARY

The QCDAMAR makes possible to ar chive and exchange data in the same format and with the
same quality control level. Afterwards the data will be suitable for sending to any National
Data Center.

Later the data from different sources can be integrated into a large data set for using in future
investigations and for developing long time series and products as climatologies, temporal and
Space variability.

Because QCDAMAR does not change the data values and preserves the DC and DM history in
the headers, the Quality Control can be repeated at any time from the beginning.

If you find some errors please report them to IEO. Comments about improvement of the sofware,
bugs, usability or something else will be welcome.
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