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1. INTRODUCTION

This Manual has been produced within the context of the Global Tempegatiungy Profile
Programme (GTSPP). Because the wofkassuring the quality of data handled by the
Programme is shared amongst data centres, it is important to have both consistent and well
documented procedures. This Manual describes the means by which data quality is assessed
and the actions taken as aulkesf the procedures.

The GTSPP handles all temperature and salinity profile data. This includes observations
collected using water samplers, continuous profiling instruments such as CTDs, thermistor
chain data and observations acquired using thermogadiphs. These data will reach data
processing centres of the Programme through thetimal channels of theGlobal
Telecommunication System (GTS) of the World Meteorological Organization (\Wivi@)
delayed mode through the IODE system.

The procedures deribed here are intended to cover only the abogationed data types and
specifically for data sent through ti&TS. However, there are obvious generalizations that

can be made to other data types. Because of this, it is expected that this Manualavdsse

a base on which to build more extensive procedures for the aforementioned data types and to
broaden to other types, as well. Indeed, in some cases, tests of data types that are not strictly
part of this Programme are incorporated into this Mannaplyi because they are of obvious

use and because these data types are often associated with the data of interest to the GTSPP.

Updates to this Manual are carried out as new procedures are recommended to the GTSPP
and as these are accepted by the Progra8teering Group. Readers are encouraged to make
suggestions on both how to improve existing tests, and of new tests that should be
considered. In both cases, it is important to explain how the suggestion improves or expands
upon the existing suite of testSuggestions may be forwarded to any participants of the
GTSPP and these will be directed to the Steering Group. As tests are suggested but before
incorporation, they will be documented in a section of the Manual. This will provide a means
to accumulate gygestions, to disseminate them and solicit comments.

This Manual describes procedures that make extensive use of flags to indicate data quality.
To make full use of this effort, participants of the GTSPP have agreed that data access based
on quality flagswill be available. That is, GTSPP participants will permit the selection of
data from their archives based on quality flags as well as other criteria. These flags are
always included with any data transfers that take place. Because the flags are always
included, and because of the policy regarding changes to data, as described later, a user can
expect the participants to disseminate data at any stage of processing. Furthermore, GTSPP
participants have agreed to retain copies of the data as originallye@@id to make these
available to the user if requested.

The implementation of the tests in this Manual requires interactive software to be written.
The operator is consulted in the setting of flags or possibly in changing data values. In each
case, information is provided to the operator to help them decide what action to take. In the
descriptions of the tests, certain specific items of information and data displays are included.
So, for example, when a station position fails a test of platform speeatkactiart of the
platform is used. The amount of information displayed and the presentation technique is
dependent upon the hardware and software capabilities at the implementation site. For this
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reason, the information to be displayed, and the methodeséptation should be treated as
recommendations.

2. QUALITY FLAGGING

The purpose of this Manual is to set standards for quality control ofimealdata and to
describe exactly the screening process that is employed. By reading this document, users may
as®ss the applicability of the procedures to their requirements and thereby judge whether
they need do further work before using the data.

Attached to every profile is a number indicating the version of the Quality Control Manual
which describes the tests ployed. As the procedures documented by this Manual are
expanded to include others or to refine the older tests, a new version flag will be assigned. It
is recognized that the suite of tests performed will undergo modifications with time. For this
reasontiis necessary to record which version of quality control procedures have been applied
to the data. This version number is associated with updates to this Manual. The version
applied is to be assigned to each profile as it is processed and to be cargattehwith the

data. This document constitutes versialB3l.

Also attached to every profile is a number that indicates which tests have been employed.
This number is constructed as follows. Each test of the Quality Control Manual is assigned an
index number to base 2. The number that describes the suite of tests employed against a
profile is the sum of the index numbers of the tests used. The index number is given with
every test documented in this Manual. This number is then written in base 16. &ptshe d
through 9 represent numbers from 0 through 9, A=10 through to F=15. As an example, if
there are 10 tests, and all are employed, the Test Number is then 3FF.

If a participating Data Centre applies tests other than those described in this Masmaaildt
supply documentation with the data to explain the other tests. The use of other tests is
indicated by a version number for the Manual that has a digit in the hundredths place. So, for
example, a Version of 1.02 indicates that a Data Centre hasthusaests described in
version 1.0 of the QC Manual but have also applied other tests (indicated by the digit 2) of
their own. Each Data Centre may assign this last digit in a fashion suitable to their own
operations.

The second type of flag is used todirate the quality of the data. It is considered
unproductive to attach a flag describing the result of each test performed to every observation
since this may result in numerous flags that generally would not be used. Instead, it is
deemed necessary to akle to assign flags to individual or groups of data values to indicate
the confidence in the value. Participants of the GTSPP have agreed that the following rules
shall apply:

1. Both independent and dependent variables can have a flag assignment.

2. Data aggregations (in the case here these are entire profiles) can also be assigned a
flag. So the word element used later implies aggregations as well.

3. The flags indicating data quality are
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= No quality control has been assigned to this element
= The element appears to be correct
= The element appears to be probably good
= The element appears doubtful
= The element appears erroneous
= The element has been changed
to 8 = Re®rved for future use
= The element is missing

OO WNEFO

The philosophy for flag assignment adopted by this Manual is that it is generally inadvisable
to change data. Changes should only be made when it is clear what the change should be and
that if a change wereot made the data would be unusable. It is expected that subsequent
versions of the Manual will improve on this.

The test descriptions allow for inferring values for those that have failed the test procedures.
The inference of a correct value is done & thscretion of the person doing the quality
control. It should be based on information which is not available to the test procedure but
which the operator has at hand and assists in knowing what the correct value should be.
Values should be changed onlhyhen there is certainty what is the correct value. In the
instance where data values are changed, the original value is also preserved and is available
to users or to other tests if needed.

Finally, because quality assessment is shared over processirgscérir possible that data
flagged as doubtful by one centre will be considered acceptable by another or vice versa.
Flags can be changed by any processing centre as long as a record is kept of what the changes
are.

The use of the flagging scheme desedithere will meet the stated requirements of the
GTSPP. It is recognized that as new testing procedures are developed, it will be necessary to
re-examine data. With version flags preserved with the data, it will be possible to identify
what has been donen@ therefore how best to approach the task of passing data through
newer quality control procedures.

3. INSTRUMENTATION KNOWLEDGE

It is recognized that knowledge of the instrumentation used to make an observation can be
useful in the assessment of the qyadbt the data. Likewise, knowledge of the platform from
which the data were collected can also be used. Where available, this instrumentation
knowledge should be sent with the data to the GTSPP participants. The present version of
this Manual suggests testhat make use of instrumentation knowledge if available. It is
expected that subsequent versions of the Manual will improve on this.

4. TEST MONITORING

All processing centres should monitor the performance of their quality control tests. In this
way, deficencies can be identified and recommendations made to improve procedures. These
recommendations should be sent to the Steering Group designated to maintain this Manual.
They will be discussed and included as appropriate in subsequent versions of the Manual.
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5. PRE- AND POST-PROCESSING

The quality control tests described in the appendix assume a basic scrutiny has been applied
to the data. Explicitly, the data have passed a format checking procedure which ensures that
alphanumeric occurs where expected andlagal characters are present. It does not assume
that values of variables have been checked to see if they are physically possible.

None of the tests described here automatically assigns a quality flag without the approval of
the person doing the qualityssessment. When a value or element fails a test, a
recommendation of the flag to be assigned is made. The person doing the quality assessment
then must decide the appropriate flag to use from a list of recommendations. The tests do
restrict the flags thathay be assigned in that a user is not permitted to assign any flag to a
value or element failing a test.

There is a need to find and remove data duplications. A check for duplicate reports is
necessary to eliminate statistical biases which would arise@upts incorporating the same

data more than once. In searching, the distinction between exact and inexact duplicates
should be kept in mind. An exact duplicate is a report in which all the physical variable
groups (including spaetme coordinates) araléntical to those of a previous report of the
same type from the same platform. An inexact duplicate will have at least one difference.

Annex A contains the algorithm proposed by the Marine Environmental Data Service for the
identification of duplicatest Hiscusses the implementation of the technique for data received

in both realtime and delayed mode. In the context of this Manual, only the discussions of the
handling of reatime data are relevant. The algorithm is based on near coincidences of
position, and time. This means that tests 1.1 to 1.4 and test 2.1 of this Manual must be applied
before duplications are sought. The basic criterion for a possible duplication is based on the
experience of the TOGA Subsurface Data Centre. So, if stations aeetedliwithin 15
minutes or 5 km of each other, they may be duplicates. The identification of the stations of
potential duplicates are then examined as well as the data to resolve whether or not a
duplication exists. Then, other tests of the quality cordrel run on the output of the
duplicates test. In this way, as little as possible is done before duplications are tested for.

There will also be a need for scientific assessment of the data quality. This would involve
subjecting the data to a different séttests by applying knowledge of the characteristics of

the processes from which observations have been collected. It may also be that more data
may be gathered together so that more sophisticated statistical tests can be applied. As such
tests become gerally accepted and an established application procedure developed, they
could be incorporated into the context of this Manual and become part of the regular
screening process conducted by participants of this Programme.

6. QUALITY CONTROL TESTS

The completeset of tests is included in Annex B. Each description has a number of sections
that are always present. A description of the information that each contains follows:

Test Name This is the short name of the test. Each test is numbered for ease of reference
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Prerequisites: This describes what tests are assumed to have applied before and what
preparation of the data set is suggested before application of the test. If will also describe
what information files are required.

Description: This section describeotv the test is implemented and what actions are taken
based on the results of the test.

History: This records any changes that have taken place in the test procedure and the date on
which they were recorded. This section will record the evolution of gtesedure through
the various versions of the Manual.

Rules This section lists the rules that are applied to affect the various tests. Their numbering
is for reference value only since they have been written so that they may be implemented in
any order.

The tests have been grouped according to stages. The first stage is concerned with
determining that the position, the time, and the identification of a profile are sensible. The
second stage is concerned with resolving impossible values for variablesneXihstage
examines the consistency of the incoming data with respect to references such as
climatologies. The next section looks at the internal consistency within the data set.

The grouping of the tests suggests a logical order of implementation thetegmpler, more

basic tests occur before more complicated ones. The order of presentation of tests within a
stage does not imply an order in implementation. In fact, should a value be changed as a
result of a test, the new value should be retested of #tle tests within the stage. Indeed,

since data values can be changed, the implementation of these tests cannot take place in a
strictly sequential fashion.

The tests detailed by this Manual cannot be mutually exclusive in examining the various
propertes and characteristics of the data. As much as possible, each test should focus on a
particular property to test if the data value or profile conforms to expectations. Modifications
to old tests will be incorporated as they refine the focus of the testtddés will be added to
examine properties of data that are not adequately covered by this version.

Each of the tests has been written from the point of view that the data being examined have
not been before. The difference this makes is that qualityaamginments do not check if the

flag has already been set to something other than 0 (meaning no quality control has been
performed). If this is not the case, the rules as written will need modifications to check if the
flag has previously been set. Ifghs the case, and a flag indicates the value was changed, the
user should be informed of the original value of the data before another change is performed.
Then, if the flag is reset, the changed value should be preserved in the history of the station if
the flag is set to be anything else. In other cases, where a flag is changed but the observation
is untouched, it is not necessary to record the old flag, but simply to record that data have
passed through a second organization and the quality testshéoae t

The tests described in stage 5 represent a visual inspection of the data as received and usually
after all other tests have been completed. This stage is necessary to ensure that no
guestionable data values pass through the suite of tests empldlyedtwieing detected. The

testing and flagging procedure of this stage relies upon the experience and knowledge of the
person conducting the test. As experience is gained with the tests contained within this



IOC Manuals and Guides, 22 Rev.
Page6

Manual, the processes used in the visual ingpedf stage 5 will be converted to objective
tests included in other sections of the Manual. However, there will always be a need to
conduct this visual inspection as the final judgment of the validity of the data.

7. IMPLEMENTATION DETAILS

Annex C containsome details of how certain of the tests are implemented in particular
cases. The purpose of their inclusion is to provide further details that may assist others in
understanding the details of a test procedure.
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ANNEX A
DUPLICATES MANAGEMENT SYSTEM

The first step is to prepare the input file for the programme. This ies@vprescan of the
input file to identify the date/time range covered by the data to be processed through the
duplicates management system and loaded into the database.

Once the prescan has identified the date/time range, a retrieval of data from edinoc
vertical profile type databases for that time range is submitted. The data from the databases
and the input file are sort/merged by date/time and the resulting file serves as input to the
duplicates management programme.

This process enables the dupties management system to deal with duplicates in the input
file, and between the input file and the databases. It provides for the identification, for
example, of a CTD observation duplicata@ESAC received earlier and will specify the-de
activation of the TESAC so that requests for temperature and salinity data will not result in
duplicate observations being given to the user.

Potential duplicates are reviewed with respect to a target message. The review is forwarded in
time for a window of de#t. There is no need to go backwards as the target message would
already have been reviewed with respect to a previous target.

The list of potential duplicates is established by examining each message in thie delta
window with respect to the target megsain terms of coincidences of platform
identification, date and time; and both observations occurring in atddittad window (15
minutes and 5 km in the initial implementation of the system).

Once the list of potential duplicates is established vafipect to the target observation and
all observations within the deltavindow forward, more detailed analysis of the list occurs.

The first step is to attempt to remove entries from the list according to two criteria. Each
observation is examined ono®ore relative to the target. If the position is different from the
position of the target by more than deltd5 km) the observation is removed from the list.
This can occur in the case of an identification/time duplicate.

The second check examines thebsurface information for the target and each other
observation on the duplicates list.

At this point it becomes necessary to consider an additional factor, the source of the
observation which is carried in the databases as a variable named STREAM_IDENT.

The STREAM_IDENT identifies the observation source as a GTSPP BATHY, delayed mode
XBT, an observation from the scientific QC stream, etc. It is relatively easy to compare sub
surface profiles from twBATHY messages because a duplicate observatioridhaue the

same depths and temperatures, or very nearly so. However, a comparison of a BATHY trace
to a delayed mode XBT trace is not straight forward.
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This means that the sidurface test can at this time only be carried out automatically on
observationdrom the same or similar streams. Similar streams would include the delayed
mode XBT and scientific QC streams as the-sulface variables are not changed in this
step.

At this time, the concept of reviewable and fwremiewable decisions by the duplicate
checking programme is introduced. Once the duplicates checking programme has produced
an output file containing all data and the database update decision, a post processor is run to
permit review and alteration of "reviewable" decisions by an operatdheApost processor

stage, nofreviewable decisions are accepted and are not referred to the operator.

As implied above, there are "reviewable" and "mewiewable" decisions. The following are

the tests and types of decisions (i.e. reviewable ofrearwable) that are included in the
subsurface checking algorithm. Note that the algorithm must deal with cases of different
profiles attached to the two messages. This would occur for a CTD reporting salinity as well
as temperature when tk&¥'S message icluded only temperature.

If the observations are from na@mmilar streams, the profiles are assumed to be duplicates
and the decision is reviewable.

If for all profiles, the depths and variables are the same, the profiles are assumed to be
duplicates andie decision is nereviewable.

If for all profiles, the depths and variables to some level involving more than n level$wr 80
of the maximum depth range are the same, the profiles are assumed to be duplicates and the
decision is reviewable.

If more than80% of depths and variables are different for all profiles the observation is
assumed not to be a duplicate and is removed from the duplicates list. The decision is non
reviewable.

The goal of this strategy is to refer all grey area decisions to thetap@rathe post
processor phase. As capabilities in duplicate detection improve, attempts will be made to
implement software to reduce the requirements for operator review.

After completion of the final duplicates list, further processing becomes a questio
deciding on the action to be taken with each observation on the final duplicates list. These
decisions are based on a priorization of the STREAM_IDENTSs occurring in the input file
(which now contains the data from the database as well) stream ariaiinet observations
come from the original input stream or the database.

The next group of decisions regarding the duplicates list is to decide the actions necessary in
regard to updating the observations into the database, removing them from the database
altering their "active status”. The principles are as follows:

Duplicates from the same or similar input streams are not entered into the database. If such a
duplicate occurs, then the decision depends on a control parameter set for the run. This
contol parameter specifies either "database priority" or "input stream priority". If the control
parameter specifies "database priority", then the database copy and the duplicate in the input
stream are marked to be "ignored" at database update which leavesidting copy in the
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database. If the control parameter specifies "input stream priority" then the database copy is
marked to be "deleted” from the database and the input stream copy is marked to be
"updated"” into the database which replaces the coplgerdatabase with the input stream

copy.

This facility provides the ability to correct data in the database by reprocessing the data and
then updating back into the database.

If there are duplicates from two different input streams, then the observatiotheshighest
priority in the STREAM_IDENT priority list is chosen to be the active copy. The
observation(s) in the database with the lower priority will be marked to be "flagged inactive"
during the update. The highest priority will be flagged to belatgd" if it is not already in

the database or it will be flagged to be "ignored" in the update if it is already present and is to
be left there.

Thus, all observations in the input stream to the duplicates management system (including the
ones that haveden extracted from the databases following the prescan) are written to an
output file with flags to indicate the appropriate action to be taken at update time. This output
file is passed to the post processor.

The post processor is an interactive progrartimaé presents textual and graphic information

to the operator in a form that allows him or her to judge whether the decision made by the
duplicates management system was appropriate. If the operator disagrees with the decision,
the decision can be altered this stage relative to the observations that were on the final
duplicates list. The final product of the post processor programme is a data file that is ready
for input to the database update system.

Note that in the GTSPP implementation of the dupisamanagement system, there are
several separate databases including a BATHY database, a TESAC database, a bottle
database, an MBT/XBT database, and a CTD database. The processing systems described
here open and deal with all these databases during digsichecking and update phases of

the data management system as if they were in fact one database.
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ANNEX B
QUALITY CONTROL TESTS

This Annex lists the test names with their index number in parentheses after each. They are
grouped by stages, and within §al they are presented in order of application. Tests in
other stages may be applied in any order, but generally Stage 2 tests should be done before
Stage 3 and so on.

Stage 1: Location and Identification Tests
1.1 Platform Identification (1)
1.2 Impossike Date/Time (2)
1.3 Impossible Location (4)
1.4 Position on Land (8)
1.5 Impossible Speed (16)
1.6 Impossible Sounding (32)

Stage 2: Profile Tests
2.1 Global Impossible Parameter Values (64)
2.2 Regional Impossible Parameter Values (128)
2.3 Increasing Dath (256)
2.4 Profile Envelop (512)
2.5 Constant Profile (1024)
2.6 Freezing Point (2048)
2.7 Spike (4096)
2.8 Top and Bottom Spike (8192)
2.9 Gradient (16384)
2.10 Density Inversion (32768)
2.11 Bottom (8388608)
2.12 Temperature Inversion (16777216)

Stage3: Climatology Tests
3.1 Levitus Seasonal Statistics (65536)
3.2 Emery and Dewar Climatology (131072)
3.3 Asheville Climatology (262144)
3.4 Levitus Monthly Climatology (524288)

Stage 4: Profile Consistency Tests
4.1 Waterfall (1048576)

Stage 5: Visual Ispection
5.1 Cruise Track (2097152)
5.2 Profiles (4194304)
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Test Name: 1.1 Platform Identification

Prerequisites A list of known platform identifiers
: Sort the file by identifier
Description:

This test is the very first to be done. It takedata file and compares the station identifiers to
a list of known identifiers. If the incoming identifier is not known, the user can either keep
the station or try to infer the correct identifier.

The test starts by checking the identifier of the Btation in the incoming file against a list

of known identifiers to see if there is an exact match. If there is, the station is checked to
determine if it is the last in the file. If it is, the test is complete. If it is not, the identifier is set
to be tke next in the file and this is checked against the list of known identifiers.

If the identifier was not in the list of known identifiers, the file is checked to determine if
there is another identifier exactly the same in the incoming file. If so,dtliscato a list of
known identifiers and the identifier checked to see if it is the last in the file. If there is only
one of the identifier in the file, it is assumed to be wrong.

The user can choose to infer the correct identifier. If this is not chibeementifier is added
to the list of known identifiers. Then, the identifier is checked to see if it is the last in the file
and processing continues as already described.

If the user chooses to infer the correct identifier, a corrected value maggeduThen a
track chart is displayed of the stations in the file with the supplied identifier.

The user can then choose to accept the inferred identifier. If accepted, the identifier is
changed and then checked to see if it is the last in the filaamhs continue as described
previously. If all choices are rejected the results from the second rule are presented and so on.
If all possible inferences are rejected, the user may choose to preserve the identifier as
already described.

History: None
Rules:

1.1.1 : Setthe ID to be the first identifier in the file
:1.1.2

1.1.2 IF : The identifier exists in the list of known identifiers
THEN :1.1.3
ELSE:1.1.5
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1.1.3 IF: The ID is the last in the file
THEN : Next test
ELSE:1.1.4

1.1.4 : Setthe ID to be the next in the file
:1.1.2

1.1.5 IF : There is more than one identifier in the incoming file
THEN :1.1.6
ELSE:1.1.7

1.1.6 : Notify the user that the ID was added to the list of known iderdifi
: Add the ID to the list of known identifiers
:1.1.3

1.1.7 IF : The user chooses to infer the correct identifier
THEN :1.1.8
ELSE:1.1.6

1.1.8 : Accept the user supplied new identifier
: Display the track chart of the nedentifier;
:1.1.9

1.1.9 IF : The user chooses to accept the inferred identifier
THEN :1.1.11
ELSE:1.1.10

1.1.10 IF : The user chooses to try another inference
THEN :1.1.8
ELSE:1.1.6

1.1.11: Preserve the original identifier : Substitute new identifier
: Set the quality flag on the identifier to be "5", changed
:1.1.3
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Test 1.1: Platform Identification
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Test Name: 1.2 Impossible Date and Time

Prerequisites : Platform Identification Test
. Sort the file chronologically by idefigr

Description:

This tests if the date and time of the observation is sensible. It does so by breaking the test
into a number of parts. So, the year, month, day, hour and minutes are tested separately. Each
part has a capability to infer a correct \@altithe given one fails the testing. The rules for the
inferencing are listed in each part.

The first part tests if the year is in the past. If it is not, the user can flag the year as wrong or
try to infer the correct year. The quality flag on the ysaet appropriately.

The second part tests if the month is a value between 1 and 12 and if the date is not greater
than the present. If any of these fail, the user can choose to flag the month, or to try to infer
the correct value. The quality flag ig $&sed on the user's choice.

The third part tests if the day is a value permitted for the given month and year, if the year or
month have not already been flagged as erroneous, and if the year, month, day are not greater
than the present. If any of thefsal, the user can choose to flag the day, or to try to infer the
correct value. The quality flag is set based on the user's choice. This test allowstiorereal

data by testing data derived from this source has a date that is within 30 days ofehe pres

The fourth part tests if the hour is a value between 0 and 23 and if the time is not greater than
the present. If any of these fail, the user can choose to flag the hour, or to try to infer the
correct value. The quality flag is set based on thesiskoice.

The last part tests if the minutes are a value between 0 and 59 and if the time is not greater
than the present. If any of these fail, the user can choose to flag the minutes, or to try to infer
the correct value. The quality flag is set basedhe user's choice.

PART 1: This part begins by setting the station to be the first in the file. It then checks if the
year is greater than the present year. If not, a marker is tested (this is set if a change has been
made to the year as a result ofiaference). If set, it is cleared, and processing passes to Part
2. If the marker was not set, the quality flag is set to be good and processing goes to Part 2. If
the year is greater than the present year, it is in error. The identifier of the stattamised

to see if it is unique (i.e. there is only one station with this identifier). If not unique, the
identifier, position, date and time of the station under consideration is displayed. As well, the
same information for all of the other stations witle same identifier is also displayed. A
track chart is also displayed. If the identifier is not known, the same information as described
above is displayed for the station under consideration. As well, the same information for
other stations in the sanmeighbourhood is displayed. Then the user can choose to set the
quality flag on the year to be erroneous.

If the user chooses to flag the year as erroneous, the quality flag is set appropriately and
testing proceeds to Part 2. If not, the user can chiodsg to infer the correct year.

The identifier, position, date and time of the station under consideration is displayed. As well,
the same information for all of the other stations inferred to be the same is also displayed.
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The user can choose to accéme inferred value. If so, the original value of the year is
preserved, the value is changed and the quality flag set to be changed. Processing proceeds to
Part 2.

If the user rejects all of the inferences, the year is flagged as erroneous and processing
continues as already described.

PART 2 begins by testing if the month is a value between 1 and 12. If it is, the quality flag

on the year is tested to see if it is set to be erroneous. If not set to be erroneous, the year and
month are tested to determiif they are greater than the present. If not, a marker is tested
(this is set if a change has been made to the month as a result of an inference). If set, it is
cleared, and processing passes to Part 3. If the marker was not set the quality flag on the
month is set to be good and testing continues in Part 3. If the date is greater than the present,
or if the quality flag on the year is set to be erroneous, or if the month is not between 1 and
12, then the identifier is checked.

If not unique, the identiér, position, date and time of the station under consideration is
displayed. As well, the same information for all of the other stations with the same identifier
is also displayed. Also a track chart is displayed. If the identifier is unique, the same
information as described above is displayed for the station under consideration. As well, the
same information for other stations in the same neighbourhood is displayed. Then the user
can choose to set the quality flag on the month to be doubtful.

If the use chooses to flag the month as doubtful, the quality flag is set appropriately and
testing proceeds to Part 3. If not, the user can choose to set the quality flag to be erroneous. If
the user chooses to flag the month as erroneous, the quality flagappsepriately and

testing proceeds to Part 3. If not, the user can choose to try to infer the correct month.

If an inference can be made, the identifier, position, date and time of the station under
consideration is displayed. Along with this is shown tifaek chart of the station. As well,

the same information for all of the other stations inferred to be the same is also displayed.
The user can choose to accept the inferred value. If so, and only the month is inferred to be
different, the original valuef the month is preserved, the value is changed and the quality
flag set to be changed. The new value is then tested to ensure it is not greater than the present
and processing proceeds as already described. If the month and year are inferred to be
different, the original values are preserved, the quality flags on both are set to be changed, the
marker is set and processing passes back to Part 1 to check that the year is not greater than
present and processing proceeds as described before.

If an inferencecannot be made, the quality flag on the month is set to be erroneous and
processing continues with Part 3.

PART 3 begins by testing if the day is valid given the year and month. If it is, the quality flag

on the year and month are tested to see if eitheet to be erroneous. If not set to be
erroneous, the year, month, day is tested to determine if they are greater than the present. If
not, a marker is tested (this is set if a change has been made to the day as a result of an
inference). If set, it isleared, and processing passes to Part 4. If the marker was not set the
quality flag on the day is set to be good and testing continues in Part 4. If the data did arrive
in realtime, the date is checked that it is within 30 days of the present. Iffieisnarker is
checked as already described.
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If the reattime data are older than 30 days, the user can choose to ignore this or proceed to
set a quality flag. If the user chooses to set a flag, or if the date is greater than the present, or
if the qualityflag on the year or month is set to be erroneous, or if the day is not valid then
the identifier is checked.

If the identifier is not unique, the identifier, position, date and time of the station under
consideration is displayed. As well, the same infation for all of the other stations with the

same identifier is also displayed. Along with this is shown the track chart of the stations. If
the identifier is unique, the same information as described above is displayed for the station
under considerationAs well, the same information for other stations in the same
neighbourhood is displayed. Then the user can choose to set the quality flag on the day to be
doubtful.

If the user chooses to flag the day as doubtful, the quality flag is set appropriatédstamg
proceeds to Part 4. If not, the user can choose to set the quality flag to be erroneous. If the
user chooses to flag the day as erroneous, the quality flag is set appropriately and testing
proceeds to Part 4. If not, the user can choose to infeothe correct day.

If an inference can be made, the identifier, position, date and time of the station under
consideration is displayed. Along with this is shown the track chart of the station. As well,
the same information for all of the other stas inferred to be the same is also displayed.

The user can choose to accept the inferred value. If so, and only the day is inferred to be
different, the original value of the day is preserved, the value is changed and the quality flag
set to be changedh& new value is then tested to ensure it is not greater than the present and
processing proceeds as already described. If the day and month are inferred to be different,
the original values are preserved, the quality flags are set to be changed, thessatkand
processing passes back to Part 2 to check that the month and year are not greater than present
and processing proceeds as described before. If the day, month and year are inferred to be
different, the original values are preserved, the quiliitys are set to be changed, the marker

is set and processing passes back to Part 1 to check that the day, month and year are not
greater than present and processing proceeds as described before.

If an inference cannot be made, the quality flag on theislaget to be erroneous and
processing continues with Part 4.

PART 4 begins by testing if the hour is valid, that is between 0 and 23. If it is, the quality
flag on the year, month and day are tested to see if any are set to be erroneous. If not set to be
erroneous, the year, month, day and hour are tested to determine if they are greater than the
present. If not, a marker is tested (this is set if a change has been made to the hour as a result
of an inference). If set, it is cleared, and processing p&s$tat 5. If the marker was not set

the quality flag on the hour is set to be good and testing continues in Part 5.

If the date is greater than the present, or if the quality flag on the year, month or day is set to
be erroneous then the identifier lecked.

If the hour was not between 0 and 23, it is tested to be the value of 24. If not, the identifier is
tested. If the hour was set to 24, the hour is reset to 0, and the day incremented by one.
Months and years may have to be incremented as welh Feequality flags on the day,
month and year are tested as described above.
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If the identifier is not unique, the identifier, position, date and time of the station under
consideration is displayed. As well, the same information for all of the othiemstatith the

same identifier is also displayed. Along with this is shown the track chart of the station. If the
identifier is unique, the same information as described above is displayed for the station
under consideration. As well, the same informatiax bther stations in the same
neighbourhood is displayed. Then the user can choose to set the quality flag on the hour to be
doubtful.

If the user chooses to flag the hour as doubtful, the quality flag is set appropriately and
testing proceeds to Partlbnot, the user can choose to set the quality flag to be erroneous. If
the user chooses to flag the hour as erroneous, the quality flag is set appropriately and testing
proceeds to Part 5. If not, the user can choose to try to infer the correct hour.

If an inference can be made, the identifier, position, date and time of the station under
consideration is displayed. As well, the same information for all of the other stations inferred

to be the same is also displayed. Along with this is shown the trackaththe station. The

user can choose to accept the inferred value. If so, and only the hour is inferred to be
different, the original value of the hour is preserved, the value is changed and the quality flag
set to be changed. The new value is thenddstensure it is not greater than the present and
processing proceeds as already described. If the hour and day are inferred to be different, the
original values are preserved, the quality flags are set to be changed, the marker is set and
processing pass back to Part 3 to check if the day, month and year are greater than present
and processing proceeds as described before. If the hour, day and month are inferred to be
different, the original values are preserved, the quality flags are set to be chihagedrker

is set and processing passes back to Part 2 to check that the month and year are not greater
than present and processing proceeds as described before. If the hour, day, month and year
are inferred to be different, the original values are pveserthe quality flags are set to be
changed, the marker is set and processing passes back to Part 1 to check that the year is not
greater than present and processing proceeds as described before.

If an inference cannot be made, the quality flag on ther I® set to be erroneous and
processing continues with Part 5.

PART 5 begins by testing if the minute is valid, that is between 0 and 59. If it is, the quality
flag on the year, month, day and hour are tested to see if any are set to be erronecsest If not

to be erroneous, the year, month, day, hour and minute are tested to determine if they are
greater than the present. If not, a marker is tested (this is set if a change has been made to the
minute as a result of an inference). If set, it is cleared,the next station is tested. If the
marker was not set the quality flag on the hour is set to be good and a test is made to see if
there is another station.

If the date is greater than the present, or if the quality flag on the year, month, day er minut
is set to be erroneous then the identifier is checked.

If the minute was not between 0 and 59, it is tested to be the value of 60. If not, the identifier

is tested. If the minute was set to 60, the minute is reset to 0, and the hour incremented by
one.Days, months and years may have to be incremented as well. Then the quality flags on
the hour, day, month and year are tested as described above.
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considerationd displayed. As well, the same information for all of the other stations with the

same identifier is also displayed. Along with this is shown the track chart of the station. If the

identifier is unique, the same information as described above is disdiaydide station

under

consideration. As well, the same information for other stations in the same
neighbourhood is displayed. Then the user can choose to set the quality flag on the minute to

be doubtful.

If the user chooses to flag the minute as doupthé quality flag is set appropriately and

testing

proceeds to a next station. If not, the user can choose to set the quality flag to be
erroneous. If the user chooses to flag the minute as erroneous, the quality flag is set

appropriately and testing preeds to the next station. If not, the user can choose to try to

infer the correct minute. At this time there are no rules for inferring the correct minute.
However, the logic has been built into the rules below to permit inclusion of such rules when
they ae available. Since an inference cannot be made, the quality flag is set to be erroneous

and processing continues with a next station.

History: Modified July 1994 to not require a user to flag data older than 30 days as doubtful

or erroneous.

Rules:

Part 1:

1.2.1

1.2.2

1.2.3

1.2.4

1.2.5

1.2.6

1.2.7

: Set the station to be the first in the file
:1.2.2

IF : The observed year is greater than the present year
THEN :1.2.5
ELSE:1.2.3

IF : MARK has been set
THEN : Clear MARK
:1.2.18

ELSE:1.2.4

: Set the qualit flag on the year to be "1", good
:1.2.18

IF : The platform identifier is unique
THEN : 1.2.7
ELSE :1.2.6

: Display the ID, position and date of the ID in question

: Display the same information for any other identifiers with the d8me
: Display the track chart

:1.2.8

: Display the ID, position and date of the ID in question
. Display the same information for any other identifiers in the neighbourhood of the
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ID under consideration
:1.2.8

1.2.8 IF : The user chooses taf the year as erroneous
THEN : 1.2.9
ELSE:1.2.10

1.2.9 : Set the quality flag on the year to be "4", erroneous
:1.2.18

1.2.10 IF : The user chooses to infer a value
THEN : 1.2.12
ELSE: 1.2.11

1.2.11: Notify the user that the quality flaan the year will be set to be erroneous
:1.2.9

1.2.12: Display the ID, position and date of the ID in question
: Display the same information for the other stations with the inferred identifier
: Display the track chart
:1.2.13

1.2.13 IF : The wser accepts an inferred year
THEN : 1.2.15
ELSE:1.2.14

1.2.14 IF : The user chooses to try another inference
THEN : 1.2.10
ELSE: 1.2.9

1.2.15: Preserve the original value of the year
: Change the year to the inferred value
: Set the quality flg on the year to be "5", changed
: Set MARK
:1.2.18

Part 2:

1.2.18 IF : The month is between 1 and 12
THEN :1.2.19
ELSE :1.2.23

1.2.19 IF : The quality flag on the year is set to be erroneous
THEN : 1.2.23
ELSE :1.2.20

1.2.20 IF : The year ad month are greater than the present
THEN : 1.2.23
ELSE :1.2.21
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1.2.211F : MARK is set
THEN : Clear MARK
:1.2.38
ELSE : 1.2.22

1.2.22 : Set the quality flag on the month to be "1" good
:1.2.38

1.2.23 IF : The identifier of the station is unig
THEN : 1.2.25
ELSE: 1.2.24

1.2.24 : Display the ID, position and date of the ID in question
: Display the same information for any other identifiers with the same ID
: Display the track chart
:1.2.26

1.2.25: Display the ID, position and datéthe ID in question
: Display the same information for any other identifiers in the neighbourhood of the
ID under consideration
:1.2.26

1.2.26 IF : The user chooses to flag the month as doubtful
THEN : 1.2.27
ELSE : 1.2.28

1.2.27 : Set the qualitylag on the month to be "3", doubtful
:1.2.38

1.2.28 IF : The user chooses to flag the month as erroneous
THEN : 1.2.29
ELSE : 1.2.30

1.2.29: Set the quality flag on the month to be "4", erroneous
:1.2.38

1.2.30 IF : An inference can be madetbf correct month
THEN : 1.2.32
ELSE:1.2.31

1.2.31: Notify the user that no inferences can be made
: Notify the user that the quality flag on the month will be set to be erroneous
:1.2.29

1.2.32: Display the ID, position and date of the ID egtion
: Display the same information for the other stations with the inferred identifier
: Display the track chart
:1.2.33
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1.2.33 IF : The user accepts the inferred month
THEN :1.2.35
ELSE:1.2.34

1.2.34 IF : The user chooses to try anotheenehce
THEN : 1.2.30
ELSE : Notify the user that the month will be flagged as erroneous
:1.2.29

1.2.35 IF : Only the month should be changed
THEN : 1.2.36
ELSE : 1.2.37

1.2.36 : Preserve the original value of the month
: Change the month to thefémred value
: Set the quality flag on the month to be "5", changed
: Set MARK
:1.2.20

1.2.37 : Preserve the original value of the month
: Change the month to the inferred value
. Set the quality flag on the month to be "5", changed
: Preserve th original value of the year
: Change the year to the inferred value
. Set the quality flag on the year to be "5", changed
: Set MARK
:1.2.2

Part 3:

1.2.38 IF : The day is possible for the given month and year
THEN : 1.2.39
ELSE :1.2.44

1.2.39 IF : Either the quality flag on the month or year is set to be erroneous
THEN : 1.2.44
ELSE : 1.2.40

1.2.40 IF : The year, month, day is greater than the present
THEN : 1.2.44
ELSE: 1.2.42

1.2.41 IF : MARK is set
THEN : Clear MARK
:1.2.62
ELSE : 1.2.43

1.2.42 IF : The year, month, day is older than 30 days from the present
THEN : 1.2.61
ELSE:1.2.41
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1.2.43 : Set the quality flag on the day to be "1", good
:1.2.62

1.2.44 IF : The identifier of the station is not unique
THEN :1.2.46
ELSE : 1.2.46

1.2.45: Display the ID, position and date of the ID in question

: Display the same information for any other identifiers in the neighbourhood of the

ID under consideration
: Display the track chart
:1.2.47

1.2.46 : Display tte ID, position and date of the ID in question
: Display the same information for any other identifiers with the same ID
:1.2.47

1.2.47 IF : The user chooses to flag the day as doubtful
THEN : 1.2.48
ELSE : 1.2.49

1.2.48 : Set the quality flag orhe day to be "3", doubtful
:1.2.62

1.2.49 IF : The user chooses to flag the day as erroneous
THEN : 1.2.50
ELSE :1.2.51

1.2.50: Set the quality flag on the day to be "4", erroneous
:1.2.62

1.2.51:IF : An inference can be made of the corcay
THEN : 1.2.53
ELSE : 1.2.52

1.2.52 : Notify the user that the quality flag on the day will be set to be erroneous
:1.2.50

1.2.53: Display the ID, position and date of the ID in question
: Display the same information for the other stiasi with the inferred identifier
: Display the track chart
:1.2.54

1.2.54 IF : The user accepts the inferred day
THEN : 1.2.56
ELSE : 1.2.55

1.2.551IF : The user chooses to try another inference
THEN : 1.2.51
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ELSE : Notify the user that the dayll be flagged as erroneous
:1.2.50

1.2.56 IF : Only the day should be changed
THEN : 1.2.57
ELSE : 1.2.58

1.2.57 : Preserve the original value of the day
: Change the day to the inferred value
: Set the quality flag on the day to be "5", ched
: Set MARK
:1.2.40

1.2.58 IF : Only the day and month should be changed
THEN : 1.2.59
ELSE : 1.2.60

1.2.59 : Preserve the original value of the day
: Change the day to the inferred value
: Set the quality flag on the day to be "5", changed
: Preserve the original value of the month
: Change the month to the inferred value
. Set the quality flag on the month to be "5", changed
: Set MARK
:1.2.20

1.2.60 : Preserve the original value of the day
: Change the day to the inferred value
: Set the quality flag on the day to be "5", changed
: Preserve the original value of the month
: Change the month to the inferred value
: Set the quality flag on the month to be "5", changed
: Preserve the original value of the year
: Change theaar to the inferred value
. Set the quality flag on the year to be "5", changed
: Set MARK
:1.2.2

1.2.61IF : The user chooses not to flag the day
THEN : 1.2.62
ELSE : 1.2.44

Part 4:
1.2.62 IF : The hour is a number between 0 and 23 inclusive

THEN : 1.2.63
ELSE : 1.2.67



|IOC Manuals and Guides, 22 Rev.
Annex BT pagel5

1.2.63 IF : Any of the year, month or day have a quality flag set to be erroneous
THEN : 1.2.69
ELSE : 1.2.64

1.2.64 IF : The year, month, day, hour is greater than the present
THEN : 1.2.69
ELSE : 1.2.65

1.2.65IF : The MARK is set
THEN : 1.2.88
ELSE :1.2.66

1.2.66 : Set the quality flag on the hour to be "1", good
:1.2.88

1.2.67 IF : The hour is equal to 24
THEN : 1.2.68
ELSE : 1.2.69

1.2.68 : Preserve the original value of the hour
: Set the hour toé0
: Set the quality flag on the hour to be "5", changed
: Preserve the original value of the day
: Set the day to be 1 greater than the original value
: Set the quality flag on the day to be "5", changed
. Increment the value of the month and yiéappropriate
:1.2.63

1.2.69 IF : The identifier of the station is not unique
THEN : 1.2.70
ELSE :1.2.71

1.2.70: Display the ID, position and date of the ID in question
: Display the same information for any other identifiers with the same ID
: Display the track chart
:1.2.72

1.2.71: Display the ID, position and date of the ID in question
: Display the track chart
:1.2.72

1.2.72 IF : The user chooses to flag the hour as doubtful
THEN : 1.2.73
ELSE : 1.2.74

1.2.73: Set the qualit flag on the hour to be "3", doubtful
:1.2.88



IOC Manuals and Guides, 22 Rev.
Annex Bi pagel6

1.2.74 IF : The user chooses to flag the hour as erroneous
THEN : 1.2.75
ELSE : 1.2.76

1.2.75: Set the quality flag on the hour to be "4", erroneous
:1.2.88

1.2.76 IF : An inference can be madéthe correct hour
THEN : 1.2.77
ELSE : 1.2.75

1.2.77 : Display the ID, position and date of the ID in question
: Display the same information for the other stations with the inferred identifier
:1.2.78

1.2.78 IF : The user accepts the inferrediho
THEN : 1.2.80
ELSE : 1.2.79

1.2.79 IF : The user chooses to try another inference
THEN : 1.2.76
ELSE : Notify the user that the hour will be flagged as erroneous
:1.2.75

1.2.80 IF : Only the hour should be changed
THEN : 1.2.81
ELSE : 1.282

1.2.81: Preserve the original value of the hour
: Change the hour to the inferred value
: Set the quality flag on the hour to be "5", changed
: Set MARK
:1.2.64

1.2.82 IF : Only the hour and day should be changed
THEN : 1.2.83
ELSE: 1.2.84

1.2.83: Preserve the original value of the hour
: Change the hour to the inferred value
: Set the quality flag on the hour to be "5", changed
: Preserve the original value of the day
: Change the day to the inferred value
: Set the quality flagmthe day to be "5", changed
: Set MARK
:1.2.40

1.2.84 IF : Only the hour, day and month should be changed
THEN : 1.2.85
ELSE : 1.2.86
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1.2.85: Preserve the original value of the hour
: Change the hour to the inferred value
: Set the qualitylag on the hour to be "5", changed
: Preserve the original value of the day
: Change the day to the inferred value
. Set the quality flag on the day to be "5", changed
: Preserve the original value of the month
: Change the month to the inferreduel
: Set the quality flag on the month to be "5", changed
: Set MARK
:1.2.20

1.2.86 : Preserve the original value of the hour
: Change the hour to the inferred value
: Set the quality flag on the hour to be "5", changed
: Preserve the originaklue of the day
: Change the day to the inferred value
: Set the quality flag on the day to be "5", changed
: Preserve the original value of the month
: Change the month to the inferred value
: Set the quality flag on the month to be "5", changed
: Preserve the original value of the year
: Change the year to the inferred value
: Set the quality flag on the year to be "5", changed
: Set MARK
:1.2.2

Part 5:

1.2.88 IF : The minute is a value between 0 and 59
THEN : 1.2.89
ELSE :1.2.93

1.2.89 IF : Any of the quality flags on the hour, day, month or year is set to be erroneous
THEN : 1.2.95
ELSE : 1.2.90

1.2.90 IF : The year, month, day, hour, minute is greater than the present
THEN : 1.2.95
ELSE:1.2.91

1.2.91 IF : The marker iset
THEN : Test the next station
ELSE:1.2.92

1.2.92: Set the quality flag on the minute to be "1" good
: Test the next station
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1.2.93

1.2.94:

1.2.95

1.2.96:

ID

1.2.97:

1.2.98

1.2.99:

IF : The minute is equal to 60
THEN :1.2.94
ELSE : 1.2.95

Set the minute to be 00
: Incrementhe hour by 1
: Increment the day, month and year as appropriate
:1.2.2

IF : The identifier of the station is unique
THEN : 1.2.97
ELSE : 1.2.96

Display the ID, position and date of the ID in question
: Display the same informatidfor any other identifiers in the neighbourhood of the
under consideration
:1.2.98

Display the ID, position and date of the ID in question

: Display the same information for any other identifiers with the same ID
: Display the trak chart

:1.2.98

IF : The user chooses to flag the minute as doubtful
THEN : 1.2.99
ELSE : 1.2.100

Set the quality flag on the minute to be "3", doubtful
: Test the next station

1.2.100 IF : The user chooses to flag the minuer@smeous

THEN : 1.2.101
ELSE :1.2.102

1.2.101: Set the quality flag on the minute to be "4", erroneous

: Test the next station

1.2.102 IF : An inference can be made of the correct minute

THEN : 1.2.103
ELSE :1.2.101

1.2.103: Display the ID, mition and date of the ID in question

: Display the same information for the other stations with the inferred identifier
: Display the track chart
:1.2.104

1.2.104 IF : The user accepts the inferred minute

THEN : 1.2.106
ELSE : 1.2.105
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1.2.105: Mtify the user that the minute will be flagged as erroneous
:1.2.101

1.2.106 IF : Only the minute should be changed
THEN : 1.2.107
ELSE : 1.2.108

1.2.107: Preserve the original value of the minute
: Change the minute to the inferred value
: Setthe quality flag on the minute to be "5", changed
: Set MARK
:1.2.90

1.2.108 IF : Only the minute and hour should be changed
THEN : 1.2.109
ELSE : 1.2.110

1.2.109: Preserve the original value of the minute
: Change the minute to the inferrealue
: Set the quality flag on the minute to be "5", changed
: Preserve the original value of the hour
: Change the hour to the inferred value
. Set the quality flag on the hour to be "5", changed
: Set MARK
:1.2.64

1.2.110 IF : Only the mirte, hour and day should be changed
THEN :1.2.111
ELSE : 1.2.112

1.2.111: Preserve the original value of the minute
: Change the minute to the inferred value
. Set the quality flag on the minute to be "5", changed
: Preserve the original valwé the hour
: Change the hour to the inferred value
: Set the quality flag on the hour to be "5", changed
: Preserve the original value of the day
: Change the day to the inferred value
: Set the quality flag on the day to be "5", changed
: SetMARK
:1.2.40

1.2.112 IF : Only the minute, hour, day and month should be changed
THEN :1.2.113
ELSE: 1.2.114

1.2.113: Preserve the original value of the minute
: Change the minute to the inferred value
: Set the quality flag on the minutelie "5", changed
: Preserve the original value of the hour
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: Change the hour to the inferred value

. Set the quality flag on the hour to be "5", changed

: Preserve the original value of the day

: Change the day to the inferred value

: Set the gality flag on the day to be "5", changed

: Preserve the original value of the month

: Change the month to the inferred value

: Set the quality flag on the month to be "5", changed
: Set MARK

:1.2.20

1.2.114: Preserve the original value of thauté. Change the minute to the inferred value
: Set the quality flag on the minute to be "5", changed
: Preserve the original value of the hour. Change the hour to the inferred value
: Set the quality flag on the hour to be "5", changed
: Preserve th original value of the day. Change the day to the inferred value
: Set the quality flag on the day to be "5", changed
: Preserve the original value of the month. Change the month to the inferred value
: Set the quality flag on the month to be "5"aonged
: Preserve the original value of the year. Change the year to the inferred value
: Set the quality flag on the year to be "5", changed
: Set MARK
:1.2.2
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Part 5
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Test Name: 1.3 Impossible Location

Prerequisites : Platform Identification Test
: Impossible Date and Time Test
: Sort the file by identifier and date/time

Description:

This tests if the location of the observation is sensibl@oes so by breaking the test into 2
parts. The two parts simply check that the latitude and longitude have possible values.

PART 1 begins by checking if the latitude lies between 90 degrees south and 90 degrees
north inclusive. If it does, processipgsses immediately to Part 2. If not, the identifier of the
station is checked to see if it is known. If the identifier is known, the identifier, latitude,
longitude, date and time of the station under consideration is listed. Also listed is the same
information for all other stations with the same identifier in the incoming file. Processing
then allows the user to flag the latitude as erroneous. If the identifier is not known, the user
may choose to flag the latitude as erroneous.

If the user chooses tdafy the latitude as erroneous, the quality flag is set to be "4", and
processing passes to Part 2.

If the user chooses not to flag the latitude as erroneous, a latitude may be inferred. If the user
chooses not to do this, the quality flag is set to beatl' processing passes to Part 2.

If an inference can be made, the user may do so. If the inference is accepted, the original
value is preserved, the value changed to the new one, the quality flag set to be "5", changed
and processing passes to Part 2.

PART 2 proceeds exactly the same as part 1 except the longitude is examined. In this case,
the longitude must lie between 180 degrees west and 180 degrees east. Note that longitudes
given using a different cordinate system must be converted. After thajitaide is checked

in this way, processing passes to the next station.

History: None

Rules:

Part 1:

1.3.1 IF : The latitude lies between plus or minus 90 degrees
THEN :1.3.13
ELSE :1.3.2

1.3.2 IF : The identifier of the station is known

THEN : 1.33
ELSE:1.34
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1.3.3 : List the identifier, latitude, longitude and date of the station with the suspect latitude
: List the identifiers, latitudes, longitudes and dates of all of the stations with the same
identifier
: Display the track chart
:1.3.4

1.3.4 IF : The user chooses to set the quality flag on the latitude as erroneous
THEN : 1.3.5
ELSE : 1.3.6

1.3.5 : Set the quality flag on the latitude for the suspect station to be "4", erroneous
:1.3.13

1.3.6 IF : The user chooses to infer thetiadie
THEN : 1.3.7
ELSE: 1.3.5

1.3.7 IF : The user chooses to accept an inference
THEN : 1.3.9
ELSE :1.3.8

1.3.8 IF : The user chooses to try to make another inference
THEN : 1.3.6
ELSE : 1.3.5

1.3.9 : Preserve the original value of the latitude
: Replace the original latitude with the inferred value
: Set the quality flag on the latitude to be "5", changed
:1.3.13

Part 2:

1.3.13 IF : The longitude lies between plus or minus 180 degrees
THEN : Test the next station
ELSE : 1.3.14

1.3.14 IF : The identifier of the station is known
THEN : 1.3.15
ELSE : 1.3.16

1.3.15: List the identifier, latitude, longitude and date of the station with the suspect latitude
. List the identifiers, latitudes, longitudes and dates of all of the stationsh&idate
identifier
: Display the track chart
:1.3.16

1.3.16 IF : The user chooses to set the quality flag on the longitude as erroneous
THEN : 1.3.17
ELSE : 1.3.18
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1.3.17 : Set the quality flag on the longitude for the suspect station to be "4"eeusn
: Test the next station

1.3.18 IF : The user chooses to infer the longitude
THEN : 1.3.19
ELSE: 1.3.17

1.3.19 IF : The user chooses to accept an inference
THEN : 1.3.21
ELSE : 1.3.20

1.3.20 IF : The user chooses to try to make another inference
THEN : 1.3.18
ELSE : 1.3.17

1.3.21: Preserve the original value of the longitude
: Replace the original longitude with the inferred value
: Set the quality flag on the longitude to be "5", changed
: Test the next station.
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Test Name: 1.4 Position on Land

Prerequisites : Platform Identification Test
: Impossible Date and Time Test
: Impossible Position Test
. A file of ocean bathymetry
: Sort the file by identifier and date/time

Description:

This testsfithe location of the observation is on land or water. It does so by comparing the
location with a file of known bathymetric values. The user can choose to alter the recorded
sounding, or the location of the station.

The test begins by checking if theitatle or longitude of the station has a quality flag set to

be erroneous. If so, the next station is examined. If the position is not flagged as erroneous,
then the position of the station is checked against a file of the ocean bathymetry to determine
if the location is on land or not. If the station is at sea, it is examined to determine if there is a
sounding and that the attached quality flag is not set to be erroneous. If there is no sounding,
or if the value is flagged as erroneous, processing passs next station.

If the sounding is present and not flagged as erroneous, it is compared with the known water
depth at the location of the station. If they agree, to within 10%, processing passes to the next
station.

If the sounding and position dotnagree, the identifier, date, time, position, sounding, depth
from a bathymetry file and quality flags are displayed for the station under consideration and
other stations in the neighbourhood. Also the track chart is displayed. The user can then
choosed try to infer the correct sounding.

If the user chooses not to infer the sounding, the user can choose to flag the sounding as
doubtful. If accepted, the quality flag is set to be "3" and processing passes to the next
station. If the user chooses nofflerg the sounding as doubtful, it is flagged as erroneous and
processing automatically passes to the next station.

If the user accepts an inferred value, the original value is preserved, the inferred value
replaces the original value, the quality flagtba sounding set to be changed, and processing
passes to the next station.

If the station was determined to be on land, the identifier is examined to see if it is known. If
not, the user can choose to flag the position as doubtful. If this is accegtepiatity flags
on the latitude and longitude are set to be " 3 " and processing proceeds to the next station.

If the user rejects flagging the position as doubtful, the latitude and longitude are flagged as
erroneous and processing proceeds to the tebars.

If the identifier is known, the identifier, date, time, latitude, longitude and quality flags of the
other stations with the same identifier are shown along with the same information for the
suspect station. The user may choose to infer the tqros@tion of the station. If the user
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chooses not to infer the position, they may choose to flag the position as doubtful as
described above.

If the user chooses to accept the inference, the original value(s) of the position is preserved,
the new value(ssubstituted, the quality flag set to be changed, and processing passes to
check once more that the location is at sea. If the user chooses to not accept the inference,
another may be tried. If no other is available or no other to be tried, the usdrocme ¢o

flag the position as doubtful as described before.

History: None
Rules:

1.4.1 IF : The quality flag on the latitude or longitude is set to be erroneous
THEN : Test the next station
ELSE:1.4.2

1.4.2 IF : The station location is at sea
THEN: 1.4.3
ELSE : 1.4.16

1.4.3 IF : There is a sounding value
THEN :1.4.4
ELSE : Test the next station

1.4.4 IF : The value of the sounding is within 10% of the bathymetry at the location
THEN : Test the next station
ELSE:1.4.5

1.4.5 : Display tre identifier, date, time, latitude, longitude, sounding, depth and quality
flags for the station under consideration
: Display the identifier, date, time, latitude, longitude, sounding,
depth and quality flags for other stations in the neighbourhodtedatation under
consideration
:1.4.6

1.4.6 IF : The user chooses to infer the sounding
THEN :1.4.7
ELSE: 1.4.10

1.4.7 IF : The user chooses to accept the inference
THEN : 1.4.9
ELSE:1.4.8

1.4.8 IF : The user chooses to try another choice
THEN : 1.4.6
ELSE : 1.4.10

1.4.9 : Preserve the original value of the sounding
: Replace the sounding with the inferred value
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: Set quality flag on the sounding to be "5", changed
: Test the next station

1.4.10 IF : The user chooses to flag the sougdas doubtful
THEN :1.4.11
ELSE:1.4.12

1.4.11: Set the quality flag on the sounding to be "3", doubtful
: Test the next station

1.4.12: Set the quality flag on the sounding to be "4", erroneous
: Test the next station

1.4.16 IF : The identifierof the station is known
THEN :1.4.17
ELSE : 1.4.22

1.4.17 : Display the identifier, date, time, latitude, longitude, sounding, depth and quality
flags for the station under consideration
: Display the identifier, date, time, latitude, longitude, songddepth and quality
flags for other stations with the same identifier
: Display a track chart
:1.4.18

1.4.18 IF : The user chooses to infer the position
THEN : 1.4.19
ELSE : 1.4.22

1.4.19 IF : The user chooses to accept the inference
THEN : 1.4.21
ELSE : 1.4.20

1.4.20 IF : The user chooses to try another choice
THEN : 1.4.18
ELSE : 1.4.22

1.4.21: Preserve the original value of the position
: Replace the position with the inferred value
: Set quality flag on the position to be "5", changed
:1.42

1.4.22 IF : The user chooses to flag the position as doubtful
THEN : 1.4.23
ELSE: 1.4.24

1.4.23: Set the quality flag on the position to be "3", doubtful
. Test the next station

1.4.24 : Set the quality flag on the position to be "4", errorseou
: Test the next station
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Test 1.4 Position on Land
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Test Name: 1.5 Impossible Speed

Prerequisites : Platform Identification Test
: Impossible Date and Time Test
: Impossible Position Test
. A file of ship identifiers and maximum possible speeds
: Sort the file by identifier and chronologically.

Description:

This tests if the speed of the platform conforms to the characteristics known of the platform.

It makes use of a table of platform idéiets that records the maximum speed possible for
each. Note that it tests the speed between two stations and if a problem is found, it assumes
the problem lies with the station later in time.

The test begins by checking if there is more than one statiothe identifier under
consideration. If not, no testing can be performed. If there is more than one station, the
identifier of the platform is tested to determine if it is known. If it is not, no test of the speed
may be performed and testing passethéonext station. If the identifier is known, the quality

flags on the position, date and time of the station is checked. If any of these flags are set to be
erroneous, processing passes to the next station. If none are set to erroneous, the speed of the
platform between the first two stations is calculated based on the separation in location and
time. This is compared to the maximum allowed speed for the platform. If the speed does not
exceed the maximum, the next station is used to calculate the speedrbstations.

If the speed exceeds the maximum allowed, the identifier, latitude, longitude, date, time and
quality flags for each are displayed for all of the stations with the identifier under
consideration. A track chart is also displayed. The user tm@n choose to examine the
position of the later station of the pair that was used to calculate speed.

If the user chooses to examine the position, they may then choose to infer the correct
position. If this is not selected, the user may choose tdeeajuality flag on the position as
doubtful. If this is accepted, the quality flag is set to be doubtful, a marker set and the next
station tested.

If the user chooses not to flag the position as doubtful, they may choose to flag it as
erroneous. If thiss accepted, the quality flag is set to be erroneous, a marker set and the next
station tested.

If the user chooses to infer a position and then accepts the choice, the original position is
preserved, the new position substituted, the quality flag setdioate the position to be
changed, the marker set to indicate the position was examined and processing passes to
allowing the user to choose if the date and time should be examined.

If the user chooses not to flag the position as erroneous, or ifegheh@ses not to examine

the position, they may then choose to examine the date and time of the station later in time. If
this is not accepted, a marker is tested to see if the position was examined. If it was,
processing passes to the next station.Was not set, a marker is examined to see if the date
and time was checked. If set, processing passes to the next station. If neither marker has been
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set, the quality flags on the latitude, longitude, date and time are all set to be doubtful, the
user infamed of this and processing passes to the next station.

If the user chooses to examine the date and time, then they may choose to infer the date and
time. If they choose not to, they can choose to flag the date and time as doubtful. If so, the
quality flags on the year, month, day, hour and minute are set to be doubtful. Then processing
passes to the next station. If the user chooses not to flag the date and time as doubtful, they
can choose to flag them as erroneous. If so, the quality flags on thenygedh, day, hour

and minute are set to be doubtful. Then processing passes to the next station.

If the user chooses not to flag the date and time as erroneous, processing passes to ask the
user if they wish to examine the position as described before.

The user may choose to infer the date and time and if they choose to accept it, the original
value of the date and time are preserved, the new one substituted, the quality flag set to
changed, and a marker set. Then if the marker indicating the positiairéasy been looked

at, processing passes to the next station. If the marker was not set, processing allows the user
to choose if the position should be examined.

History: None
Rules:

1.5.1 IF: There is more than 1 station with the same identifier
THEN : 1.5.2
ELSE : Test the next station

1.5.2 IF : The identifier is known
THEN :1.5.3
ELSE : Test the next station

1.5.3 IF : Either the latitude or longitude have a quality flag set to be erroneous
THEN : Test the next station
ELSE:1.5.4

1.5.4 IF: The year, month, day, hour or minute have a quality flag set to be erroneous
THEN : Test the next station
ELSE :1.5.5

1.5.5 IF: The speed between the station in question and the next earlier station is less than
or equal to the maximum speed for tiatform
THEN : Test the next station
ELSE :1.5.6

1.5.6 : Display the identifier, latitude, longitude, year, month, day, hour, minute and quality
flags for the later station
: Display the identifier, latitude, longitude, year, month, day, hour, mamdequality
flags for the earlier station
: Display a track chart
:1.5.7
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1.5.7 IF : The user chooses to examine the position
THEN :1.5.8
ELSE : 1.5.20

1.5.8 IF : The user chooses to infer the position of the later station
THEN : 1.5.9
ELSE : 1.5.13

1.5.9 IF : The user chooses to accept the choice
THEN :1.5.11
ELSE: 1.5.10

1.5.10 IF : The user chooses to try again
THEN : 1.5.8
ELSE: 1.5.13

1.5.11 : Preserve the original value of the position
: Change the value of the position according tartferred value
: Set the quality flag on the position to be "5", changed
: Set the position marker
:1.5.12

1.5.12 IF : The date marker is set
THEN : Test the next station
ELSE : 1.5.20

1.5.13 IF : The user chooses to flag the position as doubtful
THEN : 1.5.14
ELSE : 1.5.15

1.5.14 : Set the quality flags on the latitude and longitude to be "3", doubtful
: Test the next station

1.5.15IF : The user chooses to flag the position as erroneous
THEN : 1.5.16
ELSE : 1.5.20

1.5.16 : Set the quality flgs on the latitude and longitude to be "4", erroneous
: Test the next station

1.5.20 IF : The user chooses to examine the date and time of the second station
THEN : 1.5.24
ELSE :1.5.21

1.5.21 IF : The position marker has been set
THEN : Test the nexdtation
ELSE : 1.5.22
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1.5.22 IF : The date marker has been set
THEN : Test the next station
ELSE : 1.5.23

1.5.23: Set the quality flags on the latitude and longitude to be "3", >doubtful
: Set the quality flags on the year, month, day, hour and mioie doubtful
: Test the next station

1.5.24 IF : The user chooses to infer the date and time of the later station
THEN : 1.5.25
ELSE : 1.5.29

1.5.25IF : The user chooses to accept the choice
THEN : 1.5.27
ELSE : 1.5.26

1.5.26 IF : The user choosdo try again
THEN : 1.5.24
ELSE : 1.5.29

1.5.27 : Preserve the original value of the date and time
: Change the value of the date and time according to the inferred value
: Set the quality flag on the date to be "5", changed
: Set the date marker
:1.5.28

1.5.28 IF : The position marker is set
THEN : Test the next station
ELSE:1.5.7

1.5.29 IF : The user chooses to flag the date and time as doubtful
THEN : 1.5.30
ELSE : 1.5.31

1.5.30: Set the quality flags on the year, month, day, hour andtento be doubtful
: Test the next station

1.5.31IF : The user chooses to flag the date and time as erroneous
THEN : 1.5.32
ELSE :1.5.7

1.5.32: Set the quality flags on the year, month, day, hour and minute to be erroneous
. Test the next station
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Test Name: 1.6 Impossible Sounding

Prerequisites : Platform Identification Test
: Impossible Date and Time Test
: Impossible Location Test
: Sort the file bydentifier
: Digital bathymetry file

Description:
This tests if the sounding is sensible given a digital bathymetry.

The test begins by checking if the latitude or longitude of the station has a quality flag set to
be erroneous. If so, the next statisnexamined. If the position is flagged as erroneous, the
station is checked to see if the sounding is present. If present, the quality flag is set to be
unchecked. If the sounding is not present, the next station is tested.

If the position is not flaggeds erroneous, the station is checked to see if the sounding is
present. If not present, the next station is tested. If the sounding is present, it is tested to be
within 10% of the bathymetry. If it is, the quality flag on the sounding is set to be good.

If the sounding does not agree with the bathymetry, the user can choose to set the quality flag
to be doubtful. If this is chosen, the quality flag is set to be doubtful. If the user chooses not
to flag the sounding as doubtful, it is flagged as erroneldosmatter which flag is set,
processing passes to test the next station.

History: None
Rules:

1.6.1 IF : The quality flag on the latitude or longitude is set to be erroneous
THEN : 1.6.2
ELSE :1.6.4

1.6.2 IF : The sounding is present
THEN : 1.6.3
ELSE : Test the next station

1.6.3 : Set the quality flag on the sounding to be unchecked
: Test the next station

1.6.4 IF : The sounding is present
THEN :1.6.5
ELSE : Test the next station

1.6.5 IF : The sounding is within 10% of the bathymetry
THEN: 1.6.6
ELSE : 1.6.7
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1.6.6 : Set the quality flag on the sounding to be good
: Test the next station

1.6.7 IF : The user chooses to flag the sounding as doubtful
THEN : 1.6.8
ELSE: 1.6.9

1.6.8 : Set the quality flag on the sounding to be doubtful
: Test the next station

1.6.9 : Set the quality flag on the sounding to be erroneous
: Test the next station
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Test Name: 2.1 Global Impossible Parameter Values

Prerequisites: All of Stage 1 tests
: The data should be sortedidgntifier. For each unique identifier, the data
should be sorted by increasing observation date and time ignoring any quality
flags.
. All directional values should be converted on input to values between 0 and
360 degrees with north being zero degreebeast being 90 degrees.

Description:

These rules are used to check if observed parameter values are within probable globally
defined limits. It begins by examining the first parameter at the shallowest depth and
proceeds to look at other parameter valaethe same depth before looking at values at the
next depth. The test begins by examining if the parameter value exceeds the maximum
recorded in table 2.1 below. If it does not, the value is tested against the minimum value as is
described below. If itloes exceed the maximum, the identifier for the profile is checked to
see if it is known. If it is unknown, the identifier and value of the parameter at all depths of
the profile are displayed. As well, the same information for the depth being consiu¢hned i
suspect profile at other profiles in the neighborhood are displayed. If the identifier is known,
the identifier and value of the parameter at all depths of the profile and the same information
for the depth being considered in the suspect profiletfuer profiles with the same identifier

in the input file are displayed. In either case, the user can then choose to infer the value or
not. If the user chooses not to infer the value, they may choose to flag the value as doubtful.

If an inference is mag the original value is changed, the original is preserved and the quality
flag set to "changed". Then a marker is tested to see if the value has been tested against the
minimum value. If so, the next parameter value is tested. If not, the test checkduhe
against the permitted minimum as in table 2.1 below.

If the user chooses to flag a value as doubtful, the quality flag is set to be doubtful. If not set
as doubtful, it is set as erroneous. In either case, the marker is then tested as desggbed abo

The test then goes on to test if the same parameter value is less than or equal to the minimum
value recorded in table 2.I. If it is not, the parameter is tested to see if it is the wind direction.

If not, the quality flag is tested to see if it hdeady been set. If so that next parameter is
tested. If not, the quality flag is set to good, and the next parameter tested.

If the value is equal to the minimum, the parameter is examined further to see if it is
recording a direction. If not, the qualitiag is examined and if not set already, it is set to be
good. If already set or when set to good, the next parameter is tested.

If it is a direction, and the value is equal to the minimum, and the data source uses this
minimum to indicate calm conditis, the quality flag is examined if any of these conditions
are not met. If all of the conditions are met, the corresponding speed value is examined. For
example, if wind direction was thgarameter derived from@TS source, and the value was
zero, thewind speed value would be tested. If the speed value is zero, the quality flag is
examined. If not zero, the identifier is examined to see if it is known. If it is unknown, the
identifier, speed and direction at all depths of the profile are displayedieAsthe same
information for the depth being considered in the suspect profile at other profiles in the
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neighbourhood are displayed. If the identifier is known, the identifier, speed and direction at
all depths of the profile and the same information tfee depth being considered in the
suspect profile for other profiles with the same identifier in the input file are displayed. In
either case, the user can then choose to infer either the speed or direction value.

If an inference is made, the originallue is saved and the quality flag set to "changed”. Then
the next parameter is tested.

If the user chooses not to infer a value, they may choose to flag the value as doubtful. If this
IS not accepted, the value is flagged as erroneous. In either casexthparameter is then
tested.

Table 2.1: Global Impossible Parameter Values

Parameter Min Max Units

Air Pressure 850 1060 hectoPascals
Air Pressure Tendency -30 30 hPa/hour

Air Temperature (Dry) -80 40 degreesC
Alkalinity 800 4000 micromoles/It
Ammonia 0 50 micromoles/It
Carbonate alkalinity 800 2300 micromoles/It
Chlorophylta 0 30 milligrams/n?
Chlorophylkb 0 30 milligrams/n?®
Chlorophylkc 0 30 milligrams/n?
Cloud Amount 0 9 oktas (WMO code 2700)
Cloud Code 0 9 code table
Current Direction 0 360 degrees
Current Speed 0 3 m/sec

Depth 0 10000 m

Dissolved Oxygen 0 650  millimoles/n?
Fluorescence -0.5 10 volts
Fluorescence 0 100 percent
Fluorescence 0 30 milligrams/n?
Fluoride 0 0.12 mg/It

Light transmission 0 100 percent
Nitrate 0 50 micromoles/It
Nitrite 0 4 micromoles/It
Particulate carbon 0 1000 mg/It

pH 6.5 9.0 none
Phaeophytin 0 25 milligrams/n?
Phosphate 0 4 micromoles/It
Salinity 0 41 psu

Silicate 0 300 micromoles/It
Sounding 0 10,000 M

Sound velocity 1425 1575 m/sec

Total nitrogen 0 50 millimoles/n?
Total phosphorous 0 20 micromoles/It
Water Temperature -2.0 40 degreesC
Wave Height 0 30 m
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Parameter Min Max Units
Wave Period 0 25 Sec
Weather Code 0 99 code table
Wind Direction 0 360 degrees
Wind Speed 0 60 m/sec
History: 6 Mar, 2000:The parameter Sound velocity was added. Weather code max
was changed to 99
8 Mar, 2002: The maximum value for alkalinity was changed to 4000
Rules:

2.1.1 IF :The parameter value is greater than the maximum value in table 2.1
THEN : 2.1.2
ELSE : Set MAK 2.1.16

2.1.2 IF : The identifier is known
THEN :2.1.3
ELSE:2.1.4

2.1.3 : Display the identifier and parameter values for the profile with the suspect value
: Display the identifiers and parameter values for all other stations with the same
identifier in the incoming file and at the same depth as the suspect value
:2.1.5

2.1.4 : Display the identifier and parameter values for the profile with the suspect value
: Display the identifiers and parameter values for other stations in the incoming file
and in the neighbourhood of the profile in question and at the same depth as the
suspect value
:2.1.5

2.1.5 IF : The user wishes to infer the value
THEN : 2.1.9
ELSE:2.1.6

2.1.6 IF : The user wishes to flag the value as doubtful
THEN : 2.1.7
ELSE :2.1.8

2.1.7 : Set the quality flag on the value to be "3", doubtful
:2.1.12

2.1.8 : Notify the user that the quality flag is set to erroneous
: Set the quality flag on the value to be "4", erroneous
:2.1.12

2.1.9 IF : The user chooses to accaptinference
THEN: 2.1.11
ELSE : 2.1.10
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2.1.10IF : The user chooses to try again
THEN : 2.1.5
ELSE :2.1.6

2.1.11: Preserve the original value
: Reset the parameter value to the new value
: Set the quality flag on the parameter to "5", changed
:2.1.12

2.1.12 IF : A MARK is set indicating that the value has been tested against the maximum
value
THEN : Clear MARK
: Test the next parameter
ELSE : Set MARK to indicate the value has been tested against the maximum
:2.1.16

2.1.16 IF : The parameter value is less than the minimum value in table 2.1
THEN : 2.1.2
ELSE: 2.1.17

2.1.17 IF : The parameter is a direction
THEN : 2.1.20
ELSE :2.1.18

2.1.18 IF : The quality flag is already set
THEN : Clear MARK
: Test the next parameter
ELSE: 2.1.19

2.1.19: Set the quality flag to be good
: Clear MARK
: Test the next parameter

2.1.20 IF : The parameter value equals the minimum value in table 2.1
THEN : 2.1.21
ELSE :2.1.18

2.1.21 IF : The datassource uses the minimum direction value to indicate calm conditions
THEN : 2.1.22
ELSE : 2.1.18

2.1.22 IF : The corresponding parameter value for speed has a value of zero
THEN : 2.1.18
ELSE : 2.1.23

2.1.23 IF : The identifier of the profile is known
THEN : 2.1.25
ELSE : 2.1.24
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2.1.24: Display the identifier, speed and direction for the profile with the suspect value
: Display the identifier, speed and direction for other stations in the incoming file and
in the neighbourhood of the profile question and at the same depth as the suspect
value
:2.1.26

2.1.25: Display the identifier, speed and direction for the profile with the suspect value
: Display the identifier, speed and direction for all other stations with the same
identifier in the incoming file and at the same depth as the suspect value
:2.1.26

2.1.26 IF : The user chooses to infer the speed and/or direction
THEN : 2.1.30
ELSE : 2.1.27

2.1.27 IF : The user chooses to flag the value as doubtful
THEN : 2.1.28
ELSE : 2.129

2.1.28 : Set the quality flag on the value to be "3", doubtful
: Clear MARK
: Test the next parameter

2.1.29 : Notify the user that the quality flag is set to erroneous
: Set the quality flag on the value to be "4", erroneous
: Clear MARK
: Test the next parameter

2.1.30 IF : The user chooses to accept an inference
THEN : 2.1.32
ELSE :2.1.31

2.1.31IF : The user chooses to try again
THEN : 2.1.26
ELSE : 2.1.27

2.1.32: Preserve the original value of speed and/or direction
: Reset thespeed and/or direction to the new value(s)
: Set the quality flag on the speed and/or direction to "5", changed Clear MARK
: Test the next parameter
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Test 2.1 Global Impossible Parameter Values
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Test 2.1 Global Impossible Parameter Values
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Test Name: 2.2 Regional Impossible Parameter Values

Prerequisites :All of Stage 1 tests
: Global Impossible Parameter Values Test.

: The data should be sorted by identifier. For each unique identifier, the data
should be sorted by @gneasing observation date and time ignoring any quality

flags.

. All directional values should be converted opunto values between 0 and
360degrees with north being zero degrees and east being 90 degrees.

Description:

This test allows for anore precise examination of parameter values based on the geographic
region in which the observation was made. To begin, the quality flags on the latitude and
longitude are examined. If either is flagged as erroneous, the data from the next station are
examined. If the position is not erroneous, and the station lies within the boundaries of a
geographic region given in table 2.2, then the parameter value is tested against values given

in the same table. If no test is given, the data at the next statidassed. If the data lie

within a region defined in Table 2.2, the same rules, and logic is used as in the Global

Impossible Parameter Test.

Table 2.2 Regional Impossible Parameter Values

Region Name Location

Mediterranean Sea | 30N,6W; 30N,40E; 40N,35E; AR20E; 50N,15E; 40N,5E; 30N,§
Parameter Min Max Units
Water temperature | 13.0 40.0 degrees
Salinity 0 40 psu
Depth/sounding 0 5200 m
Region Name Location

Red Sea 10N,40E; 20N,50E; 30N,30E; 10N,40E

Parameter Min Max Units
Water temperature | 21.7 40.0 degrees
Salinity 0 40 psu
Depth/sounding 0 3500 m

History: None

Rules:

2.2.1 IF : The latitude or longitude has a quality flag of erroneous
THEN : Test the next station

ELSE:2.2.2

2.2.2 IF : The station lies within a region(s) defined in tah2

THEN :2.2.3

ELSE : Test the next station

2.2.3 : (Execute the rules of the Global Impossible Parameter Test)
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Test 2.2 Impossible Regional Parameter Value
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Test Name: 2.3 Increasing Depth

Prerequisites : All of Stage 1 tests
: Depths are orded from shallowest to deepest in a profile.

Description:

These rules test if the depths of the observations are monotonically increasing. DEPTH1
always refers to the depth being examined, DEPTH2 to another depth at the station. The test
begins by determing if there is more than one depth in the profile. If not, the next profile is
examined. If there is more than one depth, DEPTH1 is set to the first depth and the quality
flag is examined. If this quality flag is set to erroneous, DEPTHL1 is testedetonaa if it is

the deepest in the profile. If it is, the next profile is examined. If it is not, DEPTHL1 is set to
the next depth, and this test of the quality flag repeated. If DEPTH1 is not indicated as
erroneous, DEPTH2 is set to be the next depthladuality flag on it is tested. If it is set as
erroneous, DEPTH2 is tested if it is the deepest. If so, the next profile is examined. If not,
DEPTHZ2 is set to the next depth and the test of the quality flags repeated. If the quality flag is
not set to @oneous, DEPTH2 is tested to be greater than DEPTHL. If it is greater, DEPTH1
is set to DEPTH2. Then, DEPTH2 is tested to determine if it is the deepest in the profile as
described above. If DEPTH2 is not greater than DEPTH1, the user can flag DEPTH2 as
doubtful or erroneous. In either case, DEPTHL is set to DEPTH2 and the process repeats
down the profile until the deepest depth is tested. At this point, the next profile is tested.

History: None
Rules:

2.3.1 IF: There is more than 1 depth in the profile
THEN : 2.3.2
ELSE : Test the next profile

2.3.2 : Set DEPTH1 to be the first depth
:2.3.3

2.3.3 IF : The value of DEPTH1 has a quality flag set to be erroneous
THEN : 2.3.4
ELSE : 2.3.6

2.3.4 IF : DEPTH1 is the deepest depth in the profile
THEN : Test the next profile
ELSE: 2.3.5

2.3.5 : Set DEPTHLI1 to be the next depth in the profile
:2.3.3

2.3.6 : Set DEPTH2 to be the next depth in the profile
:2.3.7
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2.3.7 IF : The value of DEPTHZ2 has a quality flag set to be erroneous
THEN : 2.3.8
ELSE : 2.3.9

2.3.8 IF : DEPTH2 is the deepest depth in the profile
THEN : Test the next profile
ELSE : 2.3.6

2.3.9 IF: DEPTH2 is deeper than DEPTH1
THEN : 2.3.10
ELSE:2.3.11

2.3.10: Change the quality flag on the depth from "0", unchecked, 1t =brrect
: Set DEPTH1 = DEPTH2
:2.3.8

2.3.11 IF : The user chooses to flag DEPTH2 as doubtful
THEN : 2.3.12
ELSE : 2.3.13

2.3.12: Set the quality flag on DEPTH2 to "3", doubtful
: Set DEPTH1 = DEPTH2
:2.3.8

2.3.13: Notify the user that thealue is flagged as erroneous
: Set the quality flag on DEPTH2 to "4", erroneous
: Set DEPTH1 = DEPTH2
:2.3.4
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Test 2.3 Increasing Depth



