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Executive Summary

This document defines the initial version of the Common Data Model (CDM) developed within the
Copernicus Climate Change Service (C3S) Access to Global Land and Marine Observations Database
(C3S 311a Lot 2) service. This has been developed in consultation across the four C3S 311a (Collection
and Processing of In Situ Observations) Lots and ECMWEF.

Tab separated versions of the code tables defining the data model can be found at:

https://github.com/glamod/common_data_model/tree/master/tables/

Version | Release date | Release notes
1 31/08/2017 | Initial version of the common data model

1.01 12/09/2017 | 'sub_region’ table updated

1.02 13/10/2017 | Updates to a number of tables to fix broken references

1.03 16/11/2017 | Code tables updated and place holders swapped for data
in preparation for use with test data delivery service

1.04 29/11/2017 | Observations_table updated to add extra columns for
linking to sources and original units. conversion_method
updated with values and additional column.

1.05 04/12/2017 | observation_code_table and conversion_method updated.

1.06 23/08/2018 | encoding of precision in observation_code_table
changed. Additional column added to sub_region
to give 3 character country code.

1.07 09/11/2018 | changes following autumn 2018 governance call.
Uncertainty and QC simplified, additions to code tables.

1.08 25/11/2018 | correction to observations table following
recent changes and addition of new variables

1.09 21/01/2019 | Correction to snow depth in conversion method

1.10 25/07/2019 | Update following July governance call

1.11 29/01/2020 | Update following last call

1.12 29/01/2020 | Update following 29th Jan 2020 call (draft)

1.13 19/02/2020 | Minor update to tables for database compatibility

1.14 23/07/2020 | Minor update to code tables

1.15 02/10/2020 | Addition of optional tables for header and observation tables.
Additional entries in code tables
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1 Introduction

1.1 Purpose of this document

This document defines the current version of the Common Data Model (CDM)?, initially developed
within the Copernicus Climate Change Service (C3S) Access to Global Land and Marine Observations
Database (C3S 311a Lot 2) service. The CDM has subsequently been further developed in consultation
across the four C3S 311a (Collection and Processing of In Situ Observations) Lots, C3S 311c Lot 2, and
with ECMWE..

1.2 Scope

The defined common data model is intended for use with in situ observations of various types includ-
ing surface, columnar and profile measurement techniques. Instantaneous (or point) observations and
temporal aggregations (e.g. daily and monthly min / max temperatures, accumulated precipitation
etc.) are supported. Similarly, column average data and profiling data are supported. Whilst initially
intended for use with observations of Essential Climate Variables (ECVs; e.g. GCOS, 2016), the data
model is not restricted to the consideration of ECVs. Following the ECMWF Observations DataBase
(ODB) type data model, the observed variable is reported alongside the observed value.

Comprehensive metadata is supported through the use of configuration tables, recording information
on:

Source level metadata: e.g. original source of data, source data centre, citation information etc.

Station level metadata: e.g. location, operating institute, parameters reported etc.

Profile level metadata: Additional information for profile data, e.g. unwinder type, type of bal-
loon or expendable bathythermograph (XBT) etc.

¢ Sensor level metadata: e.g. calibration history and status, sensor type / serial number etc.

Comprehensive quality control and uncertainty information can be recorded using linked Entity-Attribute-
Value (EAV) tables.

1.3 Structure of this document

Section 2 of this document provides background information on the data model and existing data
models and standards that have been used as drivers for the in situ C3S CDM. Section 3 describes
the governance mechanism for the CDM in recognition that the data model will change and evolve as

1As noted in the ITT: A common data model is different from a file format, which defines how information is encoded in a
file. The purpose of a data modelis to provide a well-defined data structure that can be used to represent data records from
a variety of sources, in such a way that the information contained in those records can be unambiguously accessed using a
common set of tools. Development of a common data model for observations involves specification of data attributes and
their symbolic names, including, for example, identifiers for different instruments, observed parameters, geolocation and
timing, etc. A governance structure is required to manage such specifications, ensure consistency with standards where
they exist, and to ensure a controlled evolution of the data model.
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the requirements of the users and the C3S Climate Data Store develop. Section 4 describes the core
components and tables of the data model. The appendix includes the individual table definitions and
preliminary versions of the code tables. The code tables listed are provisional and will be expanded as
the service develops.

2 Background and existing standards

2.1 Observational sources and requirements of the data model

Across the C3S 311 in situ services access will be provided to observations from surface terrestrial and
marine environments, columnar products, such as total column ozone, and upper air datain a common
data model. The observations included range from point observations made from moving platforms
to daily and monthly statistics at fixed locations. The parameters reported include, inter alia: air tem-
perature; humidity; wind speed; pressure; cloud cover information; present weather; atmospheric
composition. The statistics include, inter alia: daily min, max and mean air temperature; accumulated
precipitation over 3 or 24 hours; mean wind speed over the preceding 10 minutes. The full range of
parameters and statistics to be reported will evolve as the service is developed. As new parameters
are recovered from newly digitised sources and the reprocessed climate archives the list of parameters
will need to expand.

Both surface level (terrestrial and marine) and upper air data are currently being processed by C3S.
The surface level data include observations made at standard and non-standard heights. The upper
air data include multiple observations, starting at the surface and at increasing heights through the
atmosphere as a function of pressure or geopotential height. Columnar averages are also provided
from a range of instrument types. As a result of this heterogeneity, the data model needs to include
the flexibility to record the height and the units used for reporting the height of measurement with
every observation. Similarly, some reporting stations or platforms (such as ships, buoys and weather
balloons), and hence observations, will move in the horizontal plane, and the horizontal coordinates
need to be reported with each observation. To avoid ambiguity, the coordinate reference system (CRS)
should be provided with each location reported.

The period covered by the data ranges from the 1700s to present with the period of record varying by
both observational technique and ECV. Over this period there have been many changes to the instru-
ments and practices used to record the various parameters. The choice of instruments and practices
will influence the quality of the observations and a change in instrumentation, or location, may intro-
duce inhomogeneities into the record. To mitigate this risk comprehensive observational metadata are
required. Similarly, information on adjustments and conversions, such as Fahrenheit to Kelvin or Beau-
fort force to m/s, applied to the data need to be recorded. The full range of observational practices
and instruments used requires that the data model be extendable to accommodate new metadata as
required.

The observations to be included are sourced from a variety of existing datasets, such as the Interna-

tional Comprehensive Ocean and Atmosphere Data Set (ICOADS; e.g. Freeman et al., 2017), and newly
digitised sources arising from C3S 311a Lot 1. In defining the data model, the provenance and lineage
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of the data sources need to be preserved. Similarly, usage rights and citation information need to
be preserved and provided to users alongside the observational data. This is a common requirement
across all in situ Lots within the service.

In order to meet the above requirements a data model based on the original version of the ECMWF
Observations DataBase (ODB) model has been developed, with the use of linked tables providing in-
formation on the observational and provenance metadata. The ODB type model allows for extension
to new parameters through the use of a parameterized observation list (see next section). The linked
tables will define a core set of parameters under 4 different categories (station, source, profile and
sensor), flexibility are provided through the specification of optional elements and associated decode
tables.

2.2 ECMWEF Observations DataBase (ODB)

The data model developed and used in the ECMWF Observations DataBase (ODB) software allows the
representation of environmental data from many sources, including in situ observations and weather
reports, satellite data and model output. As noted in Hersbach et al. (2015), in the ODB implemen-
tation a distinction is made between weather reports and observations and this same distinction is
made within the CDM and this document. A weather report, such as a ship weather report or a ra-
diosonde ascent, may contain multiple observations of one or more parameters. In the case of a ship
weather report observations of the air temperature and humidity, sea level pressure, sea surface tem-
perature, wind speed and direction are typically made and recorded in a single report. In the case of a
radiosonde report observations of the temperature will be made at a range of levels from the surface
to the burst point of the balloon. To enable flexibility and scalability with the ODB data model the
different elements making up a weather report are split into header elements, recording information
common across a weather report, and observational (or body) elements specific to a single observa-
tion.

In the original version of ODB, e.g. Saarinen (2004), these elements were split between a header
table, containing the header elements, and a linked body table containing the observations or body
elements. Within the body table the name of the parameter being observed, or its numerical code,
is recorded in one column and the observed value within a second column. Other columns, recording
information such as QC results, are permissible. This data model allows the efficient expansion of the
data model to new variables, without the need to change the underlying structure, by the addition of
the new variable to the enumerated list defining the reportable variables. Within the latest version
of ODB (ODB-2; e.g. Hersbach et al., 2015) the header and body tables have been combined into a
single flat table, with the header rows repeated, to enable efficient archival within the ECMWF MARS
system. A simplified schematic of the ODB-2 structure is shown in Table 1.

Within the CDM defined in this document we have opted for the original ODB type data model, with the
reports split into header and observational records stored within separate tables. These are described
fully within Section 3 of this document. When these tables are stored in a relational database, or
similar structure, performing a join on the tables should result in ODB-2 compatible records.
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Table 1: Simplified example of records in ODB type data
model, with observations from reports 1 and 2 spanning
multiple records. For simplicity, the z coordinate has been
omitted but profile data would be represented with each
layer / height as a separate record

header information observation information
recordreport obs date location parameter value units
id id id
1 1 1 2012-01-01 POINT(-40 40) airtemper- 300.0 K
12:00+0.0 ature
2 1 2 2012-01-01 POINT(-40 40) sea level 1013.0 hPa
12:00+0.0 pressure
3 2 3 2012-01-01 POINT(-40.1 air temper- 300.3 K
18:00+0.0  40.2) ature
4 2 4 2012-01-01 POINT(-40.1 sea level 1013.2 hPa
18:00+0.0  40.2) pressure
End of table

2.3 BUFR and WIGOS Metadata Standard

There has been a large body of work and significant effort invested in defining data models and pa-
rameterising the data and metadata for encoding the data into those data models. Within the scope
of the CDM and the C3S 311a service, the WMO Binary Universal Form for the Representation of me-
teorological data (BUFR) (e.g. WMO, 2015a) and the WMO Integrated Observing System Metadata
Standard (WMDS) (e.g. WMO, 2015b) are key background material. Since the original specification
of this CDM both the BUFR and WIMDS specifications and code tables have been updated. The latest
versions can be found at https://codes.wmo.int.

The BUFR format (WMO 2015a) is a flexible and efficient table driven format for reporting weather
observations on the WMO Global Telecommunications System (GTS) in binary. The tables defined as
part of the BUFR format include many of the parameters that will be included in the CDM. For exam-
ple, Common code table C6 (WMO 2015a) includes all the measurement units reportable in BUFR (and
other WMO codes). Similarly, code tables are defined for reporting instrument types and methods,
station types etc. Where possible, these code tables have been referenced and used in preference
to defining new code tables. BUFR tables from Version 27 of Master Table 0 have been used in this
version of this document.

In recognition of the increasing importance of observational metadata the WMDS is currently under
development and phased implementation (WMO, 2015b). The WMDS extends the 15019115 meta-
data standard, with additional mandatory elements describing both the station level and discovery
metadata as well as specific information on the instrumentation used and processing steps. As part of
the process simplified versions of BUFR and other tables have been included in the WMDS standard.
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As with BUFR these tables have been referenced, where appropriate, in preference to defining new
code tables.

3 Governance of the Common Data Model

A working group manages the governance of the common data model. This group operates remotely
via email and regular teleconferences. Proposals to add new entries to the code tables or make
changes to the structure of the common data model are made via email to email address:

c3s_311a_CDM_governance@surfacetemperatures.org.

Emails to this address will be distributed to all members of the working group. roposals sent to the
above email address are assessed monthly, with discussion via email and teleconference as required.
Accepted changes are implemented at the beginning of the following month or with at least 2 weeks
notice.

The working group is self nominating and must contain at least one member from each in situ Lot
to act as a primary point of contact for that Lot and to represent their requirements on the working
group. The working group also contains at least one representative from ECMWEF, or a nominated rep-
resentative from another organisation, to represent the needs of the wider C3S community. Additional
members are welcomed. In the case of disagreement over proposed changes, each Lot will have one
vote irrespective of the number of members in the working group. In the case of a hung vote ECMWEF,
or their representative, will have the deciding vote.

4 Common Data Model

As noted above, the CDM is based on the original ODB data model, with meteorological reports split
into header and observational records stored in separate tables, header_table and observations_table
respectively. In support of these two primary tables, four auxiliary tables have been defined to enable
the comprehensive reporting of metadata at different levels:

e Source level metadata (source_configuration table). This level contains detailed information on
the source dataset, including: information on the product; whether any processing has been
applied; the original data centre the data were sourced from; citation information; the data
licence for the product; how to cite the data source etc.

o Station level metadata (station_configuration table). This level contains detailed information on
the station reporting the data including: station operator; the type of station; station / AWS
model type; location; operating territory; reporting frequency etc.

C3S_311A Lot2_ NUIM_2017SC1 - Initial specification for CDM Page 14 of 176
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e Profile level metadata (profile_configuration table). This level contains detailed metadata for
atmospheric and oceanic profiles, including: profile type; type of launcher; direction of profile;
balloon / XBT type etc.

¢ Instrument (or sensor) level metadata (sensor_configuration table). This level contains detailed
information on the sensor used to make a particular observation, including: calibration status;
sampling strategy; observing method; sensor housing and ventilation; instrument model and
serial number etc.

These tables are defined in the following section and contain elements that are mandatory across all
report types. Additional optional elements are provided through Entity-Attribute-Value based tables
linked to the configuration tables. Two additional tables have been defined to include the reporting
of comprehensive uncertainty estimates and quality control flags. A simplified schematic of the 12
tables forming the core of the CDM is shown in Figure 1 - a more complete schematic can be found at
https://github.com/glamod/common_data_model/blob/master/cdm_full.pdf.

Within the tables in the following sections the following syntax has been used:

e numeric  Any numeric value (integer or floating point).
e int An integer value.
e varchar A variable length character string.

e timestamp A timestamp with time zone, e.g. “2017-07-01 00:00:0.0+00".

e [] An array of the indicated type.

o * An optional element.

* (pk) The indicated elements marked as (pk) within a table form the unique ID for the
record.

Unless indicated otherwise all elements listed are mandatory but may be encoded as missing (e.g NA,
NULL or format specific equivalent) if not available. Optional elements are indicated by *. Whilst
arrays have been indicated for the elements containing multiple values this does not preclude other
implementations. Within the table definitions references to external tables are indicated in the exter-
nal_table column. These references are composed of two parts separated by a colon (:). The first part
indicates the table, the second the element within the table. For example, station_configuration:primary_id
indicates a reference to the primary_id element in the station_configuration table.

C3S_311A Lot2_ NUIM_2017SC1 - Initial specification for CDM Page 15 of 176
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4.1 Header table

Table 2: header_table definition

element_name kind external_table description
report_id varchar (pk) Unique ID for report (unique
ID given by combination of
report_id and observation_id)
region int region:region Region (WMO region
/ Ocean basin)
sub_region int sub_region:sub_region Country / regional sea
application_area int[] application_area:a WMO application area(s)
pplication_area
observing_programme  int[] observing_programme: Observing programme,
observing_programme e.g. VOS
report_type int report_type:type e.g. SYNOP, TEMP, CLIMAT, etc
station_name varchar e.g. GRUAN station name,
ship name, site name etc
station_type int station_type:type Type of station, e.g. land
station, sea station etc
platform_type int platform_type:type Structure upon which sensor
is mounted, e.g. ship,
drifting buoy, tower etc
platform_sub_type int platform_sub_typ Sub-type for platform,
e:sub_type e.g. 3m discuss buoy
primary_station_id varchar station_configurati Primary station identi-

on:primary_id

fier, e.g. WIGOS ID

station_record_number

int station_configuratio
n:record_number

Together with pri-
mary_station_id this forms
a link to the station con-
figuration table.

primary_station_ int id_scheme:scheme Scheme used for station ID
id_scheme
longitude numeric Longitude of station, -
180.0 to 180.0 (or other as
defined by station_crs)
latitude numeric Latitude of station, -90
to 90 (or other as de-
fined by station_crs)
location_accuracy numeric Accuracy to which station lo-
cation recorded (radius in km)
location_method int location_method:method Method by which loca-

tion determined
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Table 2 header_table (cont.)

element_name kind external_table description
location_quality int location_quality:quality Quality flag for sta-
tion location
crs int crs:crs Coordinate reference scheme
for station location
station_speed numeric Station speed over ground
if mobile (m/s)
station_course numeric Station course over ground
if mobile (degree true)
station_heading numeric Station heading if mobile
height_of_station_ab numeric Height of station above
ove_local_ground local ground (m)
height_of_station_a numeric Height of station above
bove_sea_level mean sea level (m), negative
values for below sea level.
height_of_station_abov numeric Accuracy to which height
e _sea_level_accuracy of station known (m)
sea_level_datum int sea_level_datum:datum Datum used for sea level
report_meaning_o int meaning_of_time_ Report time - beginning, mid-
f _timestamp stamp:meaning dle or end of reporting period
report_timestamp timestamp e.g. 1991-01-01 12:00:0.0+0
with time-
zone
report_duration int duration:duration Report duration
report_time_accuracy numeric Precision to which time
was recorded (s)
report_time_quality int time_quality:quality Quality flag for re-
port_timestamp
report_time_reference int time_reference:reference Reference Time (e.g. refer-
enced to time server, atomic
clock, radio clock etc)
profile_id varchar profile_configurati Information on profile (at-
on:profile_id mospheric / oceanographic)
configuration. Set to Record
ID for profile data or miss-
ing (NULL) otherwise.
events_at_station int[]* events_at_station:event  e.g. ship hove to, crop
burning etc.
report_quality int quality_flag:flag Overall quality of report
duplicate_status int duplicate_status:status E.g. no duplicates, best dupli-

cate, duplicate, not checked.
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Table 2 header_table (cont.)

element_name

kind external_table

description

duplicates

varchar[]* header_table:report_id

Array of report_id’s
for duplicates

record_timestamp timestamp Timestamp of revision
with time- for this record
zone
history varchar Sequence of processing steps.
Free text with timestamp
1 : history 1; timestamp
2 : history 2 etc.
processing_level int report_processin Level of processing ap-
g level:level plied to this report
processing_codes int[]* report_processing Processing applied
_codes:code to this report
source_id varchar source_configurati Original source of data,
on:source_id link to external table
source_record_id varchar Record ID in source data,

e.g. ID of event from
GRUAN meta database

Table 3: header_optional definition

End of table

element_name

kind external_table description

report_id varchar header_table:report_id Link to report for which
this entry corresponds

kind int kind:kind Enumerated data type
(numeric, int, etc)

field varchar header_fields:field_id Field that this entry
corresponds to

value varchar Kind inherited from field

comments varchar Any additional comments.

End of table

4.2 Observations table

Table 4: observations_table definition

element_name

kind external_table

description

observation_id

varchar (pk)

unique ID for observation

C3S_311A Lot2_ NUIM_2017SC1 - Initial specification for CDM
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Table 4 observations_table (cont.)

element_name kind external_table description
report_id varchar header_table:report_id Link to header information
data_policy_licence int data_policy_lice WMOessential, WMOad-
nce:policy ditional, WMOother
date_time timestamp timestamp for observation
with time-
zone
date_time_meaning int meaning_of_time_ beginning, middle, end
stamp:meaning
observation_duration int duration:duration Duration/period over which
observation was made
longitude numeric Longitude of the observed
value, -180 to 180 (or other
as defined by CRS). This may
or may not be the same
as the report location.
latitude numeric Latitude of the observed
value, -90 to 90 (or other
as defined by CRS)
crs int crs:crs Coordinate reference scheme
use to encode location
z_coordinate numeric z coordinate of observation
reference_z_coordinate numeric z coordinate of refer-
ence observation
z_coordinate_type int z_coordinate_type:type Type of z coordinate
observation_height_ab  numeric Height of sensor above local
ove_station_surface ground or sea surface. Posi-
tive values for above surface
(e.g. sondes), negative for
below (e.g. xbt). For visual
observations, height of the
visual observing platform.
observed_variable int observed_variab The variable being ob-
le:variable served / measured
secondary_variable int secondary_varia Secondary variable re-
ble:variable quired to understand ob-
servation, e.g. chemical
constituent. Set to NA /
missing if not applicable.
observation_value numeric The observed value
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Table 4 observations_table (cont.)

element_name kind external_table description
value_significance int observation_value_sig e.g. min, max, mean, sum
nificance:significance
secondary_value int secondary_variable:value value for the secondary
variable. Set to NA or
missing if not applicable.
units int units:units Units for the ob-
served variable
code_table int observation_code_t Encode / decode table for
able:code_table variable (if encoded)
conversion_flag int conversion_flag:flag Flag indicating whether
original, converted or both
values are available.
location_method int location_method:method Method of determin-
ing location,
location_precision numeric Precision to which location
is reported (radius km)
z_coordinate_method int z_coordinate_met Method of determin-
hod:method ing z coordinate
bbox_min_longitude numeric Bounding box for observation,
valid range given by CRS
bbox_max_longitude numeric Bounding box for observation,
valid range given by CRS
bbox_min_latitude numeric Bounding box for observation,
valid range given by CRS
bbox_max_latitude numeric Bounding box for observation,
valid range given by CRS
spatial_represen int spatial_representativen Spatial representative-
tativeness ess:representativeness ness of observation
quality_flag int quality_flag:flag Quality flag for observation
numerical_precision numeric Reporting precision of
observation in units given
by ‘units’ variable. E.g. 0.1
= reported to nearest tenth,
0.5 to nearest half etc.
sensor _id varchar sensor_configurati Link to sensor_configuration
on:sensor_id table.
reference_sensor_id varchar sensor_configurati Link to sensor_configuration
on:sensor_id table for reference sensor.
sensor_automat int automation_status Automated, manual, mixed

ion_status

:automation

or visual observation
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Table 4 observations_table (cont.)

element_name kind external_table description
exposure_of_sensor int instrument_exposure Whether the exposure of the
_quality:exposure instrument will impact on the
quality of the measurement
original_precision numeric Original reporting precision in
units given by ‘original_units’
original_units int units:units Original units
original_code_table int observation_code_t Encode / decode table for
able:code_table variable (if encoded)
original_value numeric Original value as reported
or recorded in log book.
conversion_method int conversion_meth Link to table describing
od:method conversion process
processing_code int[]* processing_code:code e.g. TRC (temperature
radiation corrections) etc.
Encoded in table.
processing_level int processing_level:level Level of processing ap-
plied to observation.
adjustment_id varchar adjustment:adju Total adjustment applied
stment_id to observation reported
in observation value (ob-
servation_value = orig-
inal + adjustment)
traceability int traceability:traceability Whether observation can
be traced to interna-
tional standards.
advanced_qgc int data_present:flag Flag indicating whether ad-
vanced qc data are available
advanced_uncertainty int data_present:flag Flag indicating whether
uncertainty estimates
are available
advanced_homo int data_present:flag Flag indicating whether
genisation advanced homogenisation
information is available
advanced_assimila int data_present:flag Flag indicating whether
tion_feedback assimilation feedback
is available
source_id varchar source_configurati Original source of data,

on:source_id

link to external table

C3S_311A Lot2_ NUIM_2017SC1 - Initial specification for CDM
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Table 5: observations_optional definition

element_name kind external_table description
report_id varchar observations_table Link to observation for which
:observation_id this entry corresponds
kind int kind:kind Enumerated data type
(numeric, int, etc)
field varchar header_fields:field_id Field that this entry
corresponds to
value varchar Kind inherited from field
comments varchar Any additional comments.
End of table
4.3 Station configuration
Table 6: station_configuration definition
element_name type external_table description
primary_id varchar (pk) Primary (e.g. WMO)
ID for station
primary_id_scheme int id_scheme:scheme Scheme used for primary ID
record_number int (pk) Record number for this
station entry
secondary_id varchar[]* Secondary (e.g. local)
ID for station
secondary_id_scheme int[]* id_scheme:scheme Scheme used for secondary ID
station_name varchar Name of station (e.g. Tateno)
station_abbreviation varchar Abbreviation of station
name (e.g. TAT)
alternative_name varchar[]* Alternative name for station
station_crs int crs:crs coordinate reference
system used to report
stations location
longitude numeric Report position for sta-
tion if stationary or NULL
if mobile. If more than
one estimate record best
here and additional values
using optional fields.
latitude numeric Report position for station if

stationary or NULL if mobile
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Table 6 station_configuration (cont.)

element_name type external_table description
local_gravity numeric Local gravity at station
location (units ms-2)
start_date timestamp Date that the station
first started reporting in
this configuration
end_date timestamp Last data the station reported
in this configuration
station_type int station_type:type Type of reporting station
platform_type int platform_type:type Generic type of ob-
serving platform
platform_sub_type int platform_sub_typ Specific type of ob-
e:sub_type serving platform
operating_institute varchar organisation:orga Institute operating the
nisation_id station (e.g. National
Oceanography Centre)
operating_territory int sub_region:sub_region Sub-region where station
is located or country of
registry for mobile station
city varchar Nearest city / town to
station location
contact varchar([] contact:contact_id Contact for station
role int[] role:role Role of contact
observing_frequency int observing_frequen Typical frequency of ob-
cy:frequency servations for this station
(reports per day). If irregular
use reporting_time.
reporting_time int[] Reporting hour(s) if
non-standard / irreg-
ular hours used
telecommunicati int[] communication_m Method used to re-
on_method ethod:method port observations
station_automation int automation_status Whether station is auto-
:automation mated, manual or mixed
measuring_syste varchar(] Station / AWS model type
m_model
measuring_system_id varchar(] ID or serial number of
measuring system
observed_variables int([] observed_variab array indicating which

le:variable

variables are observed
by this station
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Table 6 station_configuration (cont.)

element_name

type

external_table

description

comment

varchar

Any other comments
/ footnotes

optional_data

int

data_present:flag

Flag indicating availability
of additional data

bbox_min_longitude

numeric

Bounding box for observation
from this station, valid
range given by CRS

bbox_max_longitude

numeric

Bounding box for observation
from this station, valid
range given by CRS

bbox_min_latitude

numeric

Bounding box for observation
from this station, valid
range given by CRS

bbox_max_latitude

numeric

Bounding box for observation
from this station, valid
range given by CR

metadata_contact

varchar(]

contact:contact_id con-
tact for responsible for
maintaing this record

metadata_contact_role

int[]

role:role

role of metadata_contact

End of table

Table 7: station_configuration_optional definition

element_name kind external_table description

station_primary_id varchar station_configurati  Link to station for which
on:primary_id this entry corresponds

record_number int station_configuratio Link to station for which
n:record_number this entry corresponds

kind int kind:kind Enumerated data type

(numeric, int, etc)

field varchar station_configuratio Field that this entry
n_fields:field_id corresponds to

value varchar Kind inherited from field

comments varchar Any additional comments.

4.4 Profile configuration

C3S_311A Lot2_ NUIM_2017SC1 - Initial specification for CDM
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Table 8: profile_configuration definition

element_name kind external_table description
profile_id varchar (pk) Unique ID for this profile entry
profile_type int profile_type:type Type of profile (e.g. at-
mospheric or oceanic)
standard_time int standard_time:time e.g. Standard / scheduled
time for launch or report,
e.g. 00, 06, 12, 18 UTC
actual_time timestamp Actual report / launch time
profile_number numeric e.g. Balloon Number
comments varchar Any additional com-
ments / footnotes
optional_data int data_present:flag Flag indicating whether

there is additional meta-
data available

End of table

Table 9: profile_configuration_optional definition

element_name kind external_table description
profile_id varchar profile_configurati  Link to profile for which
on:profile_id this entry corresponds
kind int kind:kind Enumerated data type
(numeric, int, etc)
field varchar profile_configuratio Field that this entry
n_fields:field_id corresponds to
value varchar Kind inherited from field
comments varchar Any additional comments.
End of table
4.5 Source configuration
Table 10: source_configuration definition
element_name type external_table description
source_id varchar (pk) Unique record ID for dataset
product_id varchar ID for product
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Table 10 source_configuration (cont.)

element_name type external_table description
product_name varchar Name of source, e.g. In-
ternational Comprehensive
Ocean Atmosphere Data Set,
RS92 GRUAN Data Product
product_code varchar Abbreviations / product code,
e.g. ICOADS, RS92-GDP
product_version varchar Version number for dataset,
e.g. Release 3.0.0
product_level int product_level:level Level of product
product_uri varchar URI for product, either to
original source or to CDS
description varchar Description of dataset
/ comments
product_references varchar(] References describ-
ing the dataset
product_citation varchar(] Citation to use when us-
ing this product
product_status int product_status:status  Status of product, draft,
pre-release, release
source_format int source_format:format Original format for data
source_format_version varchar Version of original
data format
source_file varchar Filename for data from source
source_file_checksum  varchar Checksum of source datafile
data_centre varchar organisation:orga Data centre or organisation
nisation_id from which data sourced
data_centre_url varchar URL for data centre
data_policy_licence int data_policy_lice Data policy / licence
nce:policy
contact varchar([] contact:contact_id contact for data source with
role specified by role element
contact_role int[] role:role role of contact
history varchar History of source
comments varchar Additional comments
/ footnotes
timestamp timestamp Date record created / created
with time-
zone
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Table 10 source_configuration

(cont.)

element_name type external_table

description

maintenance_and_u int update_frequenc
pdate_frequency y:frequency

Frequency with which
modifications and deletions
are made to the data after
it is first produced

optional_data int data_present:flag

Flag indicating availability
of additional data

bbox_min_longitude numeric

Bounding box for observa-
tions contained in this source,
valid range given by CRS

bbox_max_longitude numeric

Bounding box for observa-
tions contained in this source,
valid range given by CRS

bbox_min_latitude numeric

Bounding box for observa-
tions contained in this source,
valid range given by CRS

bbox_max_latitude numeric

Bounding box for observa-
tions contained in this source,
valid range given by CRS

metadata_contact varchar(] contact:contact_id

contact for responsible for
maintaing this record

metadata_contact_role int[] role:role

role of metadata_contact

End of table

Table 11: source_configuration_optional definition

element_name kind external_table description

source_id varchar source_configurati  Link to source for which
on:source_id this entry corresponds

kind int kind:kind Enumerated data type

(numeric, int, etc)

field varchar source_configuratio Field that this entry
n_fields:field_id corresponds to

value varchar Kind inherited from field

comments varchar Any additional comments.

4.6 Sensor configuration
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Table 12: sensor_configuration definition

element_name type external_table description
sensor_id varchar (pk) Unique ID for this instrument
observing_method int observing_meth Method (instrumental,
od:method estimated / visual, computed)
by which observation made
sampling_strategy int sampling_strate Sampling strategy used
gy:strategy by instrument
calibration_status int calibration_status:status Whether the sensor is in
/ out of calibration
calibration_date timestamp Date of last calibration
comments varchar additional comments for sen-
sor not reportable elsewhere
date_start timestamp start date for period of validity
assoiciated with this entry
date_end timestamp end date for period of validity
assoiciated with this entry
optional_data int data_present:flag Flag indicating if addi-
tional data available
End of table
Table 13: sensor_configuration_optional definition
element_name kind external_table description
sensor_id varchar sensor_configurati  Link to sensor for which
on:sensor_id this entry corresponds
kind int kind:kind Enumerated data type
(numeric, int, etc)
field varchar sensor_configuratio Field that this entry
n_fields:field_id corresponds to
value varchar Kind inherited from field
comments varchar Any additional comments.
End of table

4.7 Quality control flags

A single QC flag is provided in the observations table for the observed value. Additional flags can be
provided using the gc_table and by setting the advanced_qc flag to true in the observations_table.
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Table 14: gc_table definition

element_name kind external_table

description

report_id varchar header_table:report_id

Link to report this entry is for

observation_id varchar observations_table
:0bservation_id

Link to observation this entry
is for. Set to NULL / NA if

entry for report level QC

gc_method int gc_method:method Link to table describing QC
method used to set this flag
qc_flag int quality_flag:flag E.g. 0=good, 1 =in-

consistent etc

4.8 Uncertainty budget

End of table

A single standard uncertainty value is provided for each observed value in the observations table. Ad-
ditional values can be provided using the uncertainty _table and by setting the advanced_uncertainty

to true in the observations_table.

Table 15: uncertainty_table definition

element_name kind external_table description

observation_id varchar  observations_table Link to observation
:0observation_id this entry is for

uncertainty_type int uncertainty_type.type Type of uncertainty de-

scribed by this entry

uncertainty_method int

uncertainty_met

Method used to estimate

hod:method this uncertainty
uncertainty_value numeric Expected error standard
deviation due to specified
uncerainty source
uncertainty_units int units:units The units used to report

the uncertainty. This may
be different to the re-
porting units (e.g. %)

4.9 Homogenisation data
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Table 16: homogenisation_table definition

element_name kind external_table description

observation_id varchar  observations_table Link to observation
:observation_id this entry is for

homogenisation_method int homogenisation_m  Method used to ho-
ethod:method mogenise data

homogenisation_ numeric Value applied to homogenise

adjustment data (homogenised_value

= original (+-/*) homogeni-
sation_adjustment)

homogenisation int homogenisation_op Operator (+-/*) used to
_operator erator:operator apply adjustment
homogenisation_order int Order in which the adjust-

ments are applied. Set to NA
or missing if not applicable
End of table

5 References

Freeman E., S. D. Woodruff, S. J. Worley, S. J. Lubker, E. C. Kent, W. E. Angel, D. I. Berry , P. Brohan,
R. Eastman, L. Gates, W. Gloeden, Z. Ji, J. Lawrimore, N. A. Rayner, G. Rosenhagen, S. R. Smith,
2017: ICOADS Release 3.0: A Major Update to the Historical Marine Climate Record, International
Journal of Climatology, 37, 2211 - 2232. doi:10.1002/joc.4775

GCOS, 2016: The Global Observing System for Climate: Implementation Needs. GCOS-200 / GOOS-
214, WMO, Geneva, 342pp.

Hersbach, H., P. Poliand D. Dee, 2015: The observation feedback archive for ICOADS and ISPD datasets.
ERA Report Series No. 18, ECMWEF, Reading, UK,
31pp.

Saarinen, S., 2004: ODB User guide (draft 1st edition), ECMWEF, Reading, UK, 289pp.

WMO, 2015a: Manual On Codes (WMO-No 306), Volume |.2, Part B - Binary Codes, WMO, Geneva.

WMOQ, 2015b: Manual on the WMO Integrated Global Observing System: Annex VIl to the Technical
Regulations (WMO-No 1160), WMO, Geneva.

C3S_311A Lot2_ NUIM_2017SC1 - Initial specification for CDM Page 31 of 176



Copernicus Climate Change Service

6 Appendix

6.1 Table definitions
6.1.1 Data tables

Table 17: adjustment definition

element_name kind external_table description
adjustment_id  varchar (pk) unique ID for adjust-
ment record
observation_id varchar link to observation that
this entry is for
value numeric adjustment value
reference varchar reference describ-
ing adjustment
End of table

Table 18: contact definition

element_name kind external_table description
contact_id varchar (pk) primary key
title varchar Title of contact (e.g.
Mr, Mrs, Dr. etc)
name varchar Name of contact
organisation varchar organisation:orga Link to organisation that
nisation_id contact is associated with
telephone varchar telephone number for contacr
email varchar email address for contact
url varchar website for contact
End of table
Table 19: header_table definition
element_name kind external_table description
report_id varchar (pk) Unique ID for report (unique

ID given by combination of
report_id and observation_id)

region int region:region Region (WMO region
/ Ocean basin)
sub_region int sub_region:sub_region Country / regional sea

Continued on next page
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Table 19 header_table (cont.)

element_name kind external_table description
application_area int[] application_area:a WMO application area(s)
pplication_area
observing_programme  int[] observing_programme: Observing programme,
observing_programme e.g. VOS
report_type int report_type:type e.g. SYNOP, TEMP, CLIMAT, etc
station_name varchar e.g. GRUAN station name,
ship name, site name etc
station_type int station_type:type Type of station, e.g. land
station, sea station etc
platform_type int platform_type:type Structure upon which sensor
is mounted, e.g. ship,
drifting buoy, tower etc
platform_sub_type int platform_sub_typ Sub-type for platform,
e:sub_type e.g. 3m discuss buoy
primary_station_id varchar station_configurati Primary station identi-

on:primary_id

fier, e.g. WIGOS ID

station_record_number

int station_configuratio
n:record_number

Together with pri-
mary_station_id this forms
a link to the station con-
figuration table.

primary_station_ int id_scheme:scheme Scheme used for station ID
id_scheme
longitude numeric Longitude of station, -

180.0 to 180.0 (or other as

defined by station_crs)
latitude numeric Latitude of station, -90

to 90 (or other as de-

fined by station_crs)
location_accuracy numeric Accuracy to which station lo-

cation recorded (radius in km)
location_method int location_method:method Method by which loca-

tion determined
location_quality int location_quality:quality Quality flag for sta-

tion location
crs int crs:crs Coordinate reference scheme

for station location
station_speed numeric Station speed over ground

if mobile (m/s)
station_course numeric Station course over ground

if mobile (degree true)
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Table 19 header_table (cont.)

element_name kind external_table description
station_heading numeric Station heading if mobile
height_of_station_ab numeric Height of station above
ove_local_ground local ground (m)
height_of_station_a numeric Height of station above
bove_sea_level mean sea level (m), negative
values for below sea level.
height_of_station_abov numeric Accuracy to which height
e_sea_level_accuracy of station known (m)
sea_level_datum int sea_level_datum:datum Datum used for sea level
report_meaning_o int meaning_of_time_ Report time - beginning, mid-
f _timestamp stamp:meaning dle or end of reporting period
report_timestamp timestamp e.g. 1991-01-01 12:00:0.0+0
with time-
zone
report_duration int duration:duration Report duration
report_time_accuracy numeric Precision to which time
was recorded (s)
report_time_quality int time_quality:quality Quality flag for re-
port_timestamp
report_time_reference int time_reference:reference Reference Time (e.g. refer-
enced to time server, atomic
clock, radio clock etc)
profile_id varchar profile_configurati Information on profile (at-
on:profile_id mospheric / oceanographic)
configuration. Set to Record
ID for profile data or miss-
ing (NULL) otherwise.
events_at_station int[]* events_at_station:event  e.g. ship hove to, crop
burning etc.
report_quality int quality_flag:flag Overall quality of report
duplicate_status int duplicate_status:status E.g. no duplicates, best dupli-
cate, duplicate, not checked.
duplicates varchar[]* header_table:report_id Array of report_id’s
for duplicates
record_timestamp timestamp Timestamp of revision
with time- for this record
zone
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Table 19 header_table (cont.)

element_name kind external_table description
history varchar Sequence of processing steps.
Free text with timestamp
1: history 1; timestamp
2 : history 2 etc.
processing_level int report_processin Level of processing ap-
g_level:level plied to this report
processing_codes int[]* report_processing Processing applied
_codes:code to this report
source_id varchar source_configurati Original source of data,
on:source_id link to external table
source_record_id varchar Record ID in source data,

e.g. ID of event from
GRUAN meta database

Table 20: header_optional definition

End of table

element_name kind external_table description
report_id varchar header_table:report_id Link to report for which
this entry corresponds
kind int kind:kind Enumerated data type
(numeric, int, etc)
field varchar header_fields:field_id Field that this entry
corresponds to
value varchar Kind inherited from field
comments varchar Any additional comments.
End of table
Table 21: homogenisation_table definition
element_name kind external_table description
observation_id varchar  observations_table Link to observation
:0bservation_id this entry is for
homogenisation_method int homogenisation_m  Method used to ho-
ethod:method mogenise data
homogenisation_ numeric Value applied to homogenise

adjustment

data (homogenised_value
= original (+-/*) homogeni-
sation_adjustment)
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Table 21 homogenisation_table (cont.)

element_name kind external_table description
homogenisation int homogenisation_op Operator (+-/*) used to
_operator erator:operator apply adjustment
homogenisation_order int Order in which the adjust-

ments are applied. Set to NA
or missing if not applicable

Table 22: observations_table definition

End of table

element_name kind external_table description
observation_id varchar (pk) unique ID for observation
report_id varchar header_table:report_id Link to header information
data_policy_licence int data_policy_lice WMOessential, WMOad-
nce:policy ditional, WMOother
date_time timestamp timestamp for observation
with time-
zone
date_time_meaning int meaning_of_time_ beginning, middle, end
stamp:meaning
observation_duration int duration:duration Duration/period over which
observation was made
longitude numeric Longitude of the observed
value, -180 to 180 (or other
as defined by CRS). This may
or may not be the same
as the report location.
latitude numeric Latitude of the observed
value, -90 to 90 (or other
as defined by CRS)
crs int crs:crs Coordinate reference scheme
use to encode location
z_coordinate numeric z coordinate of observation
reference_z_coordinate numeric z coordinate of refer-
ence observation
z_coordinate_type int z_coordinate_type:type Type of z coordinate
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Table 22 observations_table (cont.)

element_name kind external_table description
observation_height_ ab  numeric Height of sensor above local
ove_station_surface ground or sea surface. Posi-

tive values for above surface
(e.g. sondes), negative for
below (e.g. xbt). For visual
observations, height of the
visual observing platform.

observed_variable int observed_variab The variable being ob-
le:variable served / measured

secondary_variable int secondary_varia Secondary variable re-
ble:variable quired to understand ob-

servation, e.g. chemical
constituent. Set to NA /
missing if not applicable.

observation_value numeric The observed value

value_significance int observation_value_sig e.g. min, max, mean, sum
nificance:significance

secondary_value int secondary_variable:value value for the secondary

variable. Set to NA or
missing if not applicable.

units int units:units Units for the ob-
served variable
code_table int observation_code_t Encode / decode table for
able:code_table variable (if encoded)
conversion_flag int conversion_flag:flag Flag indicating whether

original, converted or both
values are available.

location_method int location_method:method Method of determin-

ing location,
location_precision numeric Precision to which location

is reported (radius km)
z_coordinate_method int z_coordinate_met Method of determin-

hod:method ing z coordinate

bbox_min_longitude numeric Bounding box for observation,

valid range given by CRS
bbox_max_longitude numeric Bounding box for observation,

valid range given by CRS
bbox_min_latitude numeric Bounding box for observation,

valid range given by CRS

Continued on next page
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Table 22 observations_table (cont.)

element_name kind external_table description
bbox_max_latitude numeric Bounding box for observation,
valid range given by CRS
spatial_represen int spatial_representativen Spatial representative-
tativeness ess:representativeness ness of observation
quality_flag int quality_flag:flag Quality flag for observation
numerical_precision numeric Reporting precision of
observation in units given
by ‘units’ variable. E.g. 0.1
= reported to nearest tenth,
0.5 to nearest half etc.
sensor_id varchar sensor_configurati Link to sensor_configuration
on:sensor_id table.
reference_sensor_id varchar sensor_configurati Link to sensor_configuration
on:sensor_id table for reference sensor.
sensor_automat int automation_status Automated, manual, mixed
ion_status :automation or visual observation
exposure_of_sensor int instrument_exposure Whether the exposure of the
_quality:exposure instrument will impact on the
quality of the measurement
original_precision numeric Original reporting precision in
units given by ‘original_units’
original_units int units:units Original units
original_code_table int observation_code_t Encode / decode table for
able:code_table variable (if encoded)
original_value numeric Original value as reported
or recorded in log book.
conversion_method int conversion_meth Link to table describing
od:method conversion process
processing_code int[]* processing_code:code e.g. TRC (temperature
radiation corrections) etc.
Encoded in table.
processing_level int processing_level:level Level of processing ap-
plied to observation.
adjustment_id varchar adjustment:adju Total adjustment applied

stment_id

to observation reported
in observation value (ob-
servation_value = orig-
inal + adjustment)
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Table 22 observations_table (cont.)

element_name kind external_table description
traceability int traceability:traceability Whether observation can
be traced to interna-
tional standards.
advanced_qc int data_present:flag Flag indicating whether ad-
vanced qc data are available
advanced_uncertainty int data_present:flag Flag indicating whether
uncertainty estimates
are available
advanced_homo int data_present:flag Flag indicating whether
genisation advanced homogenisation
information is available
advanced_assimila int data_present:flag Flag indicating whether
tion_feedback assimilation feedback
is available
source_id varchar source_configurati Original source of data,

on:source_id

link to external table

End of table

Table 23: observations_optional definition

element_name

kind external_table

description

report_id varchar observations_table Link to observation for which
:observation_id this entry corresponds
kind int kind:kind Enumerated data type
(numeric, int, etc)
field varchar header_fields:field_id Field that this entry
corresponds to
value varchar Kind inherited from field
comments varchar Any additional comments.
End of table
Table 24: organisation definition
element_name kind external_table description
organisation_id varchar (pk) unique ID for organisation
parent_organisation varchar organisation:orga Link to parent organisation
nisation_id (or NA/NULL or none)
name varchar Name of organisation
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Table 24 organisation (cont.)

element_name kind external_table description
abbreviation varchar Abbreviated name
(or NA/NULL)
address varchar Road / building name
city varchar City
admin_area varchar County or admin region
region int region:region WMO Region
country int sub_region:sub_region Country
postal_code varchar Postal / zip code
telephone varchar Primary telephone num-
ber of organisation
url varchar Link to organisation website
email varchar Primary email con-

tact for website

End of table

Table 25: profile_configuration definition

element_name kind external_table description
profile_id varchar (pk) Unique ID for this profile entry
profile_type int profile_type:type Type of profile (e.g. at-
mospheric or oceanic)
standard_time int standard_time:time e.g. Standard / scheduled
time for launch or report,
e.g. 00, 06, 12, 18 UTC
actual_time timestamp Actual report / launch time
profile_number numeric e.g. Balloon Number
comments varchar Any additional com-
ments / footnotes
optional_data int data_present:flag Flag indicating whether

there is additional meta-
data available

End of table

Table 26: profile_configuration_optional definition

element_name kind

external_table

description

profile_id

varchar

profile_configurati
on:profile_id

Link to profile for which
this entry corresponds
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Table 26 profile_configuration_optional (cont.)

element_name kind external_table description
kind int kind:kind Enumerated data type
(numeric, int, etc)
field varchar profile_configuratio Field that this entry
n_fields:field_id corresponds to
value varchar Kind inherited from field
comments varchar Any additional comments.

End of table

Table 27: qc_table definition

element_name kind external_table

description

report_id varchar header_table:report_id

Link to report this entry is for

observation_id varchar observations_table
:0observation_id

Link to observation this entry
is for. Set to NULL / NA if
entry for report level QC

gc_method int gc_method:method Link to table describing QC
method used to set this flag
qc_flag int quality_flag:flag E.g. 0=good, 1=in-

consistent etc

End of table

Table 28: sensor_configuration definition

element_name type external_table description
sensor_id varchar (pk) Unique ID for this instrument
observing_method int observing_meth Method (instrumental,
od:method estimated / visual, computed)
by which observation made
sampling_strategy int sampling_strate Sampling strategy used

gy:strategy

by instrument

calibration_status int calibration_status:status Whether the sensor is in

/ out of calibration

calibration_date timestamp

Date of last calibration

comments varchar additional comments for sen-
sor not reportable elsewhere

date_start timestamp start date for period of validity
assoiciated with this entry

date_end timestamp end date for period of validity

assoiciated with this entry
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Table 28 sensor_configuration (cont.)
element_name type external_table description
optional_data int data_present:flag Flag indicating if addi-

tional data available

End of table

Table 29: sensor_configuration_optional definition

element_name

kind external_table

description

sensor_id varchar sensor_configurati  Link to sensor for which
on:sensor_id this entry corresponds
kind int kind:kind Enumerated data type
(numeric, int, etc)
field varchar sensor_configuratio Field that this entry
n_fields:field_id corresponds to
value varchar Kind inherited from field
comments varchar Any additional comments.
End of table
Table 30: source_configuration definition
element_name type external_table description
source_id varchar (pk) Unique record ID for dataset
product_id varchar ID for product
product_name varchar Name of source, e.g. In-
ternational Comprehensive
Ocean Atmosphere Data Set,
RS92 GRUAN Data Product
product_code varchar Abbreviations / product code,
e.g. ICOADS, RS92-GDP
product_version varchar Version number for dataset,
e.g. Release 3.0.0
product_level int product_level:level Level of product
product_uri varchar URI for product, either to
original source or to CDS
description varchar Description of dataset
/ comments
product_references varchar(] References describ-
ing the dataset
product_citation varchar(] Citation to use when us-

ing this product
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Table 30 source_configuration (cont.)

element_name type external_table description
product_status int product_status:status Status of product, draft,
pre-release, release
source_format int source_format:format Original format for data
source_format_version varchar Version of original
data format
source_file varchar Filename for data from source
source_file_checksum  varchar Checksum of source datafile
data_centre varchar organisation:orga Data centre or organisation
nisation_id from which data sourced
data_centre_url varchar URL for data centre
data_policy_licence int data_policy_lice Data policy / licence
nce:policy
contact varchar(] contact:contact_id contact for data source with
role specified by role element
contact_role int[] role:role role of contact
history varchar History of source
comments varchar Additional comments
/ footnotes
timestamp timestamp Date record created / created
with time-
zone
maintenance_and_u int update_frequenc Frequency with which
pdate_frequency y:frequency modifications and deletions
are made to the data after
it is first produced
optional_data int data_present:flag Flag indicating availability
of additional data
bbox_min_longitude numeric Bounding box for observa-
tions contained in this source,
valid range given by CRS
bbox_max_longitude numeric Bounding box for observa-
tions contained in this source,
valid range given by CRS
bbox_min_latitude numeric Bounding box for observa-
tions contained in this source,
valid range given by CRS
bbox_max_latitude numeric Bounding box for observa-

tions contained in this source,
valid range given by CRS
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Table 30 source_configuration (cont.)
element_name type external_table description
metadata_contact varchar(] contact:contact_id contact for responsible for
maintaing this record
metadata_contact_role int[] role:role role of metadata_contact

End of table

Table 31: source_configuration_optional definition

element_name kind external_table description
source_id varchar source_configurati  Link to source for which
on:source_id this entry corresponds
kind int kind:kind Enumerated data type
(numeric, int, etc)
field varchar source_configuratio Field that this entry
n_fields:field_id corresponds to
value varchar Kind inherited from field
comments varchar Any additional comments.
End of table
Table 32: station_configuration definition
element_name type external_table description
primary_id varchar (pk) Primary (e.g. WMO)
ID for station
primary_id_scheme int id_scheme:scheme Scheme used for primary ID
record_number int (pk) Record number for this
station entry
secondary_id varchar[]* Secondary (e.g. local)
ID for station
secondary_id_scheme int[]* id_scheme:scheme Scheme used for secondary ID
station_name varchar Name of station (e.g. Tateno)
station_abbreviation varchar Abbreviation of station
name (e.g. TAT)
alternative_name varchar[]* Alternative name for station
station_crs int crs:crs coordinate reference

system used to report
stations location

C3S_311A Lot2_ NUIM_2017SC1 - Initial specification for CDM

Continued on next page

Page 44 of 176



Copernicus Climate Change Service

Table 32 station_configuration (cont.)

element_name

type

external_table

description

longitude

numeric

Report position for sta-
tion if stationary or NULL
if mobile. If more than
one estimate record best
here and additional values
using optional fields.

latitude

numeric

Report position for station if
stationary or NULL if mobile

local_gravity

numeric

Local gravity at station
location (units ms-2)

start_date

timestamp

Date that the station
first started reporting in
this configuration

end_date

timestamp

Last data the station reported
in this configuration

station_type

int

station_type:type

Type of reporting station

platform_type

int

platform_type:type

Generic type of ob-
serving platform

platform_sub_type

int

platform_sub_typ
e:sub_type

Specific type of ob-
serving platform

operating_institute

varchar

organisation:orga
nisation_id

Institute operating the
station (e.g. National
Oceanography Centre)

operating_territory

int

sub_region:sub_region

Sub-region where station
is located or country of
registry for mobile station

city

varchar

Nearest city / town to
station location

contact

varchar(]

contact:contact_id

Contact for station

role

int[]

role:role

Role of contact

observing_frequency

int

observing_frequen
cy:frequency

Typical frequency of ob-
servations for this station
(reports per day). If irregular
use reporting_time.

reporting_time

int[]

Reporting hour(s) if
non-standard / irreg-
ular hours used

telecommunicati
on_method

int[]

communication_m
ethod:method

Method used to re-
port observations
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Table 32 station_configuration (cont.)

element_name type external_table description
station_automation int automation_status Whether station is auto-
:automation mated, manual or mixed
measuring_syste varchar(] Station / AWS model type
m_model
measuring_system_id varchar(] ID or serial number of
measuring system
observed_variables int[] observed_variab array indicating which
le:variable variables are observed
by this station
comment varchar Any other comments
/ footnotes
optional_data int data_present:flag Flag indicating availability
of additional data
bbox_min_longitude numeric Bounding box for observation
from this station, valid
range given by CRS
bbox_max_longitude numeric Bounding box for observation
from this station, valid
range given by CRS
bbox_min_latitude numeric Bounding box for observation
from this station, valid
range given by CRS
bbox_max_latitude numeric Bounding box for observation
from this station, valid
range given by CR
metadata_contact varchar(] contact:contact_id con-
tact for responsible for
maintaing this record
metadata_contact_role int[] role:role role of metadata_contact

End of table

Table 33: station_configuration_optional definition

element_name kind external_table description
station_primary_id varchar station_configurati  Link to station for which
on:primary_id this entry corresponds
record_number int station_configuratio Link to station for which
n:record_number this entry corresponds
kind int kind:kind Enumerated data type

(numeric, int, etc)
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Table 33 station_configuration_optional (cont.)

element_name kind external_table description
field varchar station_configuratio Field that this entry
n_fields:field_id corresponds to
value varchar Kind inherited from field
comments varchar Any additional comments.
End of table
Table 34: uncertainty_table definition
element_name kind external_table description
observation_id varchar  observations_table Link to observation
:observation_id this entry is for
uncertainty_type int uncertainty_type.type Type of uncertainty de-
scribed by this entry
uncertainty_method int uncertainty_met Method used to estimate
hod:method this uncertainty
uncertainty_value numeric Expected error standard
deviation due to specified
uncerainty source
uncertainty_units int units:units The units used to report

the uncertainty. This may
be different to the re-
porting units (e.g. %)
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6.1.2 Code tables

Table 35: application_area definition (WIGOS 2-01)

element_name  kind external_table description
application_area int(pk) Unique ID for code entry
description varchar Description of appli-
cation area
End of table

Table 36: automation_status definition

element_name kind external_table description
automation int(pk) Unique ID for entry
description varchar description of automation

status (e.g. automatic
observations, manual
observation etc)

End of table

Table 37: calibration_status definition (WIGOS 5-08)

element_name kind external_table description
status int(pk) unique ID for entry
description varchar Description of calibration

status (e.g. No changes
- in calibration etc)
End of table

Table 38: communication_method definition (Various
sources (WMO047, WIGOS, BUFR))

elemet_name kind external_table description

method int(pk) Primary key / unique
ID for entry

description varchar Decoded value / text

description of commu-
nication method
End of table
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Table 39: conversion_flag definition

element_name kind external_table description
flag int(pk) primary key
description varchar Description of whether the

original value has been
converted or decoded and
is stored in the observed
variable element

End of table
Table 40: conversion_method definition
element_name kind external_table description
method int(pk) unique ID for entry (to-
gether with variable)
variable int(pk) observed_variab The variable to which this
le:variable conversion method applies
description varchar text description of con-
version method
implementation varchar details of implementation
reference varchar reference / doi of document

giving more details on
conversion method

End of table
Table 41: crs definition (BUFR 0 01 150)
element_name kind external_table description
crs int(pk) primary key
description varchar Decoded value / de-

scription of coordinate
reference system
End of table

Table 42: data_policy_licence definition (WIGOS 9-02)

element_name kind external_table description
policy int (pk) Primary key for table
name varchar short name of data policy

Continued on next page
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Table 42 data_policy_licence (cont.)

element_name kind external_table description

description varchar Description of data licence,
usage rights and restrictions

End of table
Table 43: data_present definition

element_name kind external_table description

flag int(pk) Primary key for table

description varchar Decoded value indicating

presence of additional data

End of table

Table 44: duplicate_status definition (Simplified version of
duplicate status flags from IMMA (ICOADS))

element_name kind external_table description
status int(pk) Primary key for table
description varchar Decoded value / description

of duplicate status (e.g.
unique, best duplicate etc)

End of table
Table 45: duration definition

element_name kind external_table description
duration int(pk) Primary key
description varchar Text description of duration
period int Duration converted

to seconds

End of table

Table 46: events_at_station definition (WIGOS 4-04)

element_name kind external_table description
event int(pk) primary key for table
description varchar Decoded value / description

of events at the time of
report / observation
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Table 47: header_fields definition

element_name kind external_table description

field_id varchar primary key

field_name varchar Name of field described
by this entry

type int kind:kind The variable type used

to store information on
the indicated field
description varchar Description of the in-
dicated field
End of table

Table 48: homogenisation_method definition

element_name kind external_table description
method int (pk) Primary key for table
description varchar Description of method
reference varchar DOl or reference for method
End of table
Table 49: homogenisation_operator definition
element_name kind external_table description
operator int (pk) Primary key for table
symbol varchar symbol representation
of operator, e.g. +
description varchar text representation of
operator, e.g. add
End of table
Table 50: id_scheme definition
element_name kind external_table description
scheme int(pk) Primary key for table
description varchar Decoded value / descrip-

tion of ID scheme used to
report the station ID
End of table
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Table 51: instrument_exposure_quality definition (WIGOS

5-15)
element_name kind external_table description
exposure int(pk) primary key for table
description varchar decoded value / de-
scription of instrument
exposure quality
End of table
Table 52: kind definition
element_name kind external_table description
kind int(pk) primary key
description varchar kind of data (int, numeric etc)
End of table

Table 53: location_method definition (based on WIGOS 11-
01 and BUFR 0 02 148)

element_name kind external_table description
method int(pk) primary key for table
description varchar decoded value / descrip-

tion of method by which
the station location has
been determined

End of table
Table 54: location_quality definition
element_name kind external_table description
quality int (pk) primary key for table
description varchar decoded value / description

of the quality of the location
this indicator is for
End of table
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Table 55: meaning_of_time_stamp definition (Based on sim-
plified version of WIGOS 11-03)

element_name kind external_table description
meaning int(pk) primary key
name varchar abbreviation / simple name
for meaning of time stamp
description varchar definition of meaning
of time stamp

End of table

Table 56: method_of estimating_uncertainty definition

element_name kind external_table description
method int(pk) primary key for table
description varchar decoded value / description

of how the uncertainty
has been determined
reference varchar Reference or DOI de-
scribing method
End of table

Table 57: observation_code_table definition

element_name kind external_table description

code_table int (pk) Primary key for table

code_table_scheme varchar External scheme used for
code table (e.g. BUFR)

code_table_id varchar ID used to identify table

within scheme (e.g. F XX
YYY for BUFR tables)

code_table_name varchar Name of code table
value int (pk) coded value
description varchar decoded value / mean-
ing of decoded value
End of table
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Table 58: observation_value_significance definition (based

on BUFR 0 08 023)

element_name kind

external_table description

significance int (pk)

Primary key for table

description varchar

decoded value / description
of indicated significance (e.g.
min over specified period)

End of table

Table 59: observations_fields definition

element_name kind

external_table description

field_id varchar primary key
field_name varchar Name of field described
by this entry
type int The variable type used
to store information on
the indicated field
description varchar Description of the in-
dicated field
End of table

Table 60: observed_variable definition

element_name kind

external_table description

variable int(pk)

primary key for table

parameter_group varchar

parameter group (e.g.
temperature, pressure) that
this variable belongs to

domain varchar Observation domain (at-
mospheric, oceanic etc)
that this variable is typ-
ically reported for

sub_domain varchar Sub-domain (e.g. upper
air, surface etc)

name varchar common name for variable

units varchar ASCII abbreviation of units

description varchar Description / defini-

tion of variable

End of table
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Table 61: observing_frequency definition (WMOQO47 - 0602)

element_name kind external_table description
frequency int(pk) primary key for table
description varchar decoded value / description

of reporting frequency
(e.g. once per day)

End of table
Table 62: observing_method definition
element_name kind external_table description
method int (pk) primary key for table
description varchar decoded value indicat-

ing method of observing
(e.g. measured, estimat-
ing or computed)

End of table

Table 63: observing_programme definition (WIGOS 2-02)

element_name kind external_table description
observing_programme int(pk) primary key for table
abbreviation varchar Commonly used abbrevi-

ation for observing pro-
gramme (e.g. VOS)
description varchar Description or name of
obsserving programme (e.g.
Voluntary Observing Ships)
sponsor varchar primary sponsor of observing
programme (e.g. JCOMM)
End of table

Table 64: platform_sub_type definition (based on WMO47,
ICOADS, BUFR 0 02 149)

element_name kind external_table description
sub_type int (pk) primary key for table
platform_type int platform_type:type platform type to which

this sub-type belongs
Continued on next page
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Table 64 platform_sub_type (cont.)

element_name kind external_table description

abbreviation varchar abbreviation used to indicate
this platform sub-type

description varchar description of observ-

ing platform sub-type
(e.g. Container ship)
End of table

Table 65: platform_type definition (IMMA (ICOADS) and
BUFR 003 001 (0-31))

element_name kind external_table description
type int (pk) primary key for table
description varchar Description of class of
observing platform
End of table

Table 66: processing_code definition

element_name kind external_table description
code int (pk) primary key for table
abbreviation varchar abbreviation for pro-
cessing code
description varchar description / meaning
of processing code
End of table

Table 67: processing_level definition (WIGOS 7-06)

element_name kind external_table description
level int (pk) primary key for table
name varchar Name commonly used to
indicate level of processing
description varchar Description of pro-
cessing level

End of table
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Table 68: product_level definition

element_name kind external_table description

level int (pk) primary key for table

description varchar Meaning of product level
End of table

Table 69: product_status definition

element_name kind external_table description

status int(pk) primary key for table

abbreviation varchar abbreviation used to in-

dicate product status

description varchar Meaning of product status

End of table

Table 70: profile_configuration_codes definition

element_name kind external_table description
field_id varchar (pk) profile_configuratio Link to field code is for
n_fields:field_id
field_name varchar Name of field
code_value int (pk) Coded value. Together with
field_id forms primary key
abbreviation varchar Abbreviation used for
coded value
description varchar Decoded value / mean-
ing of code
start_date timestamp Start of validity period
for indicated code
end_date timestamp End of validity period
for indicated code
End of table
Table 71: profile_configuration_fields definition
element_name kind external_table description
field_id varchar (pk) primary key
field_name varchar Name of field described

by this entry
Continued on next page
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Table 71 profile_configuration_fields (cont.)

element_name kind external_table description
type int kind:kind The variable type used
to store information on
the indicated field
description varchar Description of the in-
dicated field
End of table

Table 72: profile_type definition

element_name kind external_table description
type int (pk) primary key for table
description varchar type of profile measure-

ments (atmospheric,
oceanographic etc)

End of table
Table 73: gc_method definition
element_name kind external_table description
method int (pk) Primary key for table
description varchar Description of method
originator varchar Originator (person / institute)
of QC scheme / method
reference varchar DOI or reference for method
domain varchar Domain (land, air, sea) to which
check applies
quality_check_type varchar Description of type of QC

check, e.g. metadata,
format, completeness etc

End of table
Table 74: quality_flag definition (BUFR 0 33 020)
element_name kind external_table description
flag int (pk) primary key for table
description varchar meaning of quality flag
End of table
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Table 75: region definition (WIGOS 3-01)

element_name kind external_table description
region int(pk) primary key for table
WMO _region int WMO region that this
corresponds to
description varchar Definition of region
End of table

Table 76: report_processing_codes definition

element_name kind external_table description
code int (pk) primary key for table
abbreviation varchar abbreviation used to indi-
cate processing code
description varchar definition of processing code
End of table
Table 77: report_processing_level definition
element_name kind external_table description
level int(pk) primary key for table
abbreviation varchar abbreviation used to indi-
cate processing level
description varchar definition of processing level
End of table
Table 78: report_type definition
element_name kind external_table description
type int(pk) primary key for table
abbreviation varchar abbreviation used to indicate
report type (e.g. SHIP)
description varchar description of report type,

e.g. routine weather re-
port made by ship
End of table
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Table 79: role definition (ISOTC211/19115 CIRoleCode)

element_name kind

external_table description

role int(pk) primary key for table
entry varchar short name for role
description varchar definition of role

End of table

Table 80: sampling_strategy definition (WIGOS 6-03)

element_name kind external_table description

strategy int (pk) primary key for table

name varchar name or abbreviation used to
indicate sampling strategy

description varchar definition of sam-

pling strategy

End of table

Table 81: sea_level _datum definition (BUFR 0 01 151)

element_name kind

external_table description

datum int(pk) primary key for table
description varchar Long name of sea
level dataum
End of table

Table 82: secondary_variable definition

element_name kind external_table description

variable int(pk)

part of primary key - indicator
for secondary variable name

variable_name varchar

name / description of
secondary variable

value int(pk)

coded value for sec-
ondary variable

symbol varchar

abbreviation or symbol used
to represent decoded value,
e.g. chemical symbol for
atmospheric constituent

description varchar

Name or description of
decoded value

End of table
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Table 83: sensor_configuration_codes definition

element_name kind external_table description
field_id varchar (pk) sensor_configuratio Link to field code is for
n_fields:field_id

field_name varchar Name of field

parameter varchar Which parameter this
entry is valid for

code_value int (pk) Coded value. Together with
field_id forms primary key

abbreviation varchar Abbreviation used for
coded value

description varchar Decoded value / mean-
ing of code

End of table

Table 84: sensor_configuration_fields definition

element_name kind external_table description
field_id varchar (pk) primary key
field_name varchar Name of field described
by this entry
parameter varchar Which parameter this
entry if relevant for
type int kind:kind The variable type used
to store information on
the indicated field
description varchar Description of the in-
dicated field
End of table

Table 85: source_configuration_codes definition

element_name kind external_table description
field_id varchar (pk) source_configuratio Link to field code is for
n_fields:field_id
field_name varchar Name of field
code_value int (pk) Coded value. Together with
field_id forms primary key
abbreviation varchar Abbreviation used for

coded value
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Table 85 source_configuration_codes (cont.)

element_name kind

external_table description

description

varchar

Decoded value / mean-
ing of code

End of table

Table 86: source_configuration_fields definition

element_name kind external_table description

field_id varchar (pk) primary key

field_name varchar Name of field described
by this entry

type int kind:kind The variable type used
to store information on
the indicated field

description varchar Description of the in-
dicated field

End of table

Table 87: source_format definition

element_name kind

external_table description

format

int(pk) primary key for table

description

varchar description of data for-

mat, e.g. NetCDF

End of table

Table 88: spatial_representativeness definition (WIGOS 1-

05)
element_name kind external_table description
representativeness int (pk) primary key for ta-
ble. coded value
description varchar meaning / definition of

decoded value
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Table 89: standard_time definition

element_name kind external_table description

time int(pk) primary key for table,
encoded value

description varchar decoded observing time,
e.g. 12 UTC

End of table

Table 90: station_configuration_codes definition

element_name kind external_table description
field_id varchar (pk) station_configuratio Link to field code is for
n_fields:field_id
field_name varchar Name of field
code_value int (pk) Coded value. Together with
field_id forms primary key
abbreviation varchar Abbreviation used for
coded value
description varchar Decoded value / mean-
ing of code
End of table
Table 91: station_configuration_fields definition
element_name kind external_table description
field_id varchar (pk) primary key
field_name varchar Name of field described
by this entry
type int kind:kind The variable type used

to store information on
the indicated field
description varchar Description of the in-
dicated field
End of table

Table 92: station_type definition (WIGOS 3-04)

element_name kind external_table description

type int (pk) primary key for ta-
ble, coded value
Continued on next page
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Table 92 station_type (cont.)

element_name kind external_table description
description varchar decoded station type
End of table

Table 93: sub_region definition

element_name kind external_table description

sub_region int(pk) primary key

type varchar type of sub region, e.g.
country, regional sea etc

code varchar abbreviation or char-
acter code

alpha_3 code varchar ISO 3 character abbre-
viation of country

name varchar decoded value

End of table
Table 94: time_quality definition

element_name kind external_table description

quality int(pk) primary key, coded value

description varchar decoded value express-

ing quality of time /
date information

End of table

Table 95: time_reference definition (WIGOS: 7-10)

element_name kind external_table description
reference int(pk) primary key, coded value
description varchar decoded base time to
which times referenced
End of table
Table 96: traceability definition (WIGOS 8-05)
element_name kind external_table description
traceability int(pk) primary key, coded value

Continued on next page
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Table 96 traceability (cont.)

element_name kind external_table description
description varchar definition of traceabil-
ity of measurement
End of table

Table 97: uncertainty_method definition

element_name kind external_table description
method int (pk) Primary key for table
description varchar Description of method
reference varchar DOI or reference for method
End of table
Table 98: uncertainty_type definition
element_name kind external_table description
uncertainty_type int (pk) Primary key
name varchar short name describing
uncertainty type (e.g.
random uncertainty)
description varchar description of uncertainty
type (e.g. uncertainty in
measurement / value due
uncorrelated random errors )
reference varchar documentation / reference
for uncertainty definition
End of table
Table 99: units definition
element_name kind external_table description
units int(pk) primary key
name varchar name of units
abbreviation varchar conventional abbrevi-
ation in ASCII
base_units varchar definition in base units
End of table
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Table 100: update_frequency definition

element_name kind external_table description
frequency int (pk) primary key
description varchar Description of up-
date frequency
End of table

Table 101: z_coordinate_method definition

element_name kind external_table description
method int (pk) primary key, coded value
description varchar description of method used
to determine z location
End of table
Table 102: z_coordinate_type definition
element_name kind external_table description
type int(pk) primary key, coded value
description varchar description of units /
type of z coordinate
End of table
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6.2 Code tables

Table 103: application_area codes

application_area description

1

Global numerical weather pre-
diction (GNWP)

High-resolution numerical weather
prediction (HRNWP)

Nowcasting and very short range
forecasting (NVSRF)

Seasonal and inter-annual forecasting (SIAF)

General weather forecasting

Aeronautical meteorology

Ocean applications

Agricultural meteorology

O N Ul &

Hydrology

Climate monitoring (as undertaken through
the Global Climate Observing System, GCOS)

11

Climate applications

12

Space weather

13

Cryosphere applications

14

Energy sector

15

Transportation sector

16

Health sector

17

Terrestrial ecology

18

Operational air quality forecasting

19

Atmospheric composition forecasting

20

Atmospheric composition mon-
itoring and analysis

21

Large urban complexes

End of table

Table 104: automation_status codes

automation description

0 Automatic observation.

1 Automatic, always supplemented
by manual input.

2 Automatic, occasionally supple-

mented by manual input.

Continued on next page
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Table 104 automation_status (cont.)

automation description

3 Automatic, supplemented by
manual observations.

4 Manual observation.

5 Unknown.

6 Visual observation.

End of table

Table 105: calibration_status codes

status description

0 No changes - in calibration.

1 No changes - out of calibration.

2 No changes - calibration unknown.
3 Recalibrated - in calibration.

End of table

Table 106: communication_method codes

method description

Cellular (unspecified)

Meteosat DCP

Iridium (unspecified)

GOES DCP

VSAT (unspecified)

Landline telephone

Radio modem

E-mail (unspecified)

OIN[OUNPA W NIFLIO

Voice (ship). The observation is sent
to a NMS through the telephone
network. The communication may
use Inmarsat, Iridium, Vsat, VHF

Email (ship). The observation is sent
to a NMS through an email. The WMO
message is attached to this email.
The satellite communication provider
may be Inmarsat, Iridium, Vsat

Continued on next page
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Table 106 communication_method (cont.)

method description

10

Web (ship). The observation is sent
through the Web (example: TurboWeb).
The satellite communication provider
may be Inmarsat, Iridium, Vsat

11

Inmarsat-C (FM13, SAC41). Standard
procedure used to report observations
(FM13 messages) from conventional VOS
for many years. Collect call system: the
NMS which receives the observations
pays the communication costs

12

Inmarsat-C (FM13, other SAC). FM13
messages are sent to a dedicated SAC (other
than SAC41) established at one, or more
LES. In general, communications are paid

by the country who recruited the ship

13

Inmarsat-C (EUHC). Text messages containing
compressed data (E-SURFMAR format) are
sent ashore through Inmarsat-C to a
dedicated SAC and LES. Communications are
paid by the country who recruited the ship

14

Inmarsat-C (SEAS). SEAS binary mes-
sages sent through Inmarsat-C Data
Mode to a dedicated SAC and LES.
Communications are paid by NOAA/NWS

15

Automated Identification System (di-
rect or through satellite)

16

Argos system

17

Cellular (Dial-up). Dial-up communication us-
ing terrestrial wireless networks (GSM, GPRS)

18

Cellular (SMS). SMS sent through terrestrial
wireless networks (GSM, GPRS)

19

Globalstar communication system

20

GMS (DCP). Data Collecting Platform of
Geostationary Meteorological Satellites

21

Iridium (SBD). Short Burst Data service
of Iridium communication system

22

Iridium (Email). Email sent through
Iridium (e.g. Easymail)

23

Iridium (Dial-up). Dial-up commu-
nication using Iridium

Continued on next page
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Table 106 communication_method (cont.)

method description

24

Inmarsat-C (Data Mode). Data Mode
service of Inmarsat-C used by S-AWS.
See above for SEAS which also uses
this service for conventional VOS

25

Inmarsat-C (Email). Email sent
through Inmarsat-C

26

Orbcomm communication system

27

Vsat (Email). Email sent through Vsat

28

Vsat (Dial-up). Dial-up commu-
nication using Vsat

29

Delayed Mode only

30

Other (specify in footnote).

End of table

Table 107: conversion_flag codes

flag

description

Both original (non Sl) and converted
(SI) values available, see conver-
sion_method for details.

Only original value in non-SI units
available, no conversion has been
performed. See original_value field.

Original value in Sl units available,
no conversion required.

Value coded - see code_table for details.

End of table
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Table 109: crs codes

crs

description

AW N FRLO

Ellipsoidal datum using International
Reference Meridian maintained by
the International Earth Rotation and
Reference System Services (IERS)

End of table

Table 110: data_policy_licence codes

policy name

description

0

Open

Data in public domain and freely
available (no cost and unrestricted).

WMO essential

WMO Essential Data: free and un-
restricted international exchange
of basic data and products.

WMO additional

WMO Additional Data: free and unrestricted
access to data and products exchanged under
the auspices of WMO to the research and
education communities for non-commercial
activities. A more precise definition of the
data policy may be additionally supplied
within the metadata. In all cases it shall be
the responsibility of the data consumer to
ensure that they understand the data policy
specified by the data provider — which may
necessitate dialogue with the data publisher
for confirmation of terms and conditions.

Continued on next page
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Table 110 data_policy_licence (cont.)

policy name description

3 WMO other Data identified for global distribution via
WMO infrastructure (GTS / WIS) that is not
covered by WMO Resolution 25 neither
WMO Resolution 40 e.g. aviation OPMET
data. Data marked with “WMOOther” data
policy shall be treated like “WMOAdditional”
where a more precise definition of the
data policy may be additionally supplied
within the metadata. In all cases it shall be
the responsibility of the data consumer to
ensure that they understand the data policy
specified by the data provider — which may
necessitate dialogue with the data publisher
for confirmation of terms and conditions.

4 Restricted data The use of this data are restricted and cannot
be used without permission or granted
licence from the original data provider

5 Attribution CC BY Creative Commons (CC) Licence:Attribution.
You are free to Share, copy and redistribute
the material in any medium or format
Adapt, remix, transform, and build upon
the material for any purpose, even
commercially.Under the following terms:You
must give appropriate credit, provide a link
to the license, and indicate if changes were
made. You may do so in any reasonable
manner, but not in any way that suggests
the licensor endorses you or your use.You
may not apply legal terms or technological
measures that legally restrict others
from doing anything the license per-
mits.(https://creativecommons.org/licenses/by/4.0/)

Continued on next page
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Table 110 data_policy_licence (cont.)

policy name

description

6 ShareAlike CC BY-SA

Creative Commons (CC) Licence: ShareAlike,
You are free to Share, copy and redistribute
the material in any medium or format
Adapt,remix, transform, and build upon

the material for any purpose, even
commercially.Under the following terms:You
must give appropriate credit, provide a link
to the license, and indicate if changes were
made. You may do so in any reasonable
manner, but not in any way that suggests
the licensor endorses you or your use.If
you remix, transform, or build upon

the material, you must distribute your
contributions under the same license as the
original.(https://creativecommons.org/licenses/by-
sa/4.0/)

7 Attribution-NoDerivs
CC BY-ND

Creative Commons (CC) Licence: Attribution-
NoDerivatives. You are free to Share,

copy and redistribute the material in any
medium or format for any purpose, even
commercially. You must give appropriate
credit, provide a link to the license, and
indicate if changes were made. You may
do so in any reasonable manner, but not in
any way that suggests the licensor endorses
you or your use. If you remix, transform,
or build upon the material, you may not
distribute the modified material.You may
not apply legal terms or technological
measures that legally restrict others

from doing anything the license permit.
(https://creativecommons.org/licenses/by-
nd/4.0/)

Continued on next page
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Table 110 data_policy_licence (cont.)

policy name

description

8 Attribution-NonCommercial
CC BY-NC

Creative Commons (CC) Licence:Attribution-
NonCommercial.You are free to Share,
copy and redistribute the material in any
medium or format Adapt, remix, transform,
and build upon the material.Under the
following terms:You must give appropriate
credit, provide a link to the license, and
indicate if changes were made. You may
do so in any reasonable manner, but

not in any way that suggests the licensor
endorses you or your use.You may not use
the material for commercial purposes.You
may not apply legal terms or technological
measures that legally restrict others

from doing anything the license permits.
(https://creativecommons.org/licenses/by-
nc/4.0/)

9 Attribution-
NonCommercial-ShareAlike
CC BY-NC-SA

Creative Commons (CC) Licence:
Attribution-NonCommercial-ShareAlike.

You are free to Share,copy and redistribute
the material in any medium or format
Adapt, remix, transform, and build upon the
material.Under the following terms: You
must give appropriate credit, provide a link
to the license, and indicate if changes were
made. You may do so in any reasonable
manner, but not in any way that suggests
the licensor endorses you or your use.You
may not use the material for commercial
purposes.If you remix, transform, or build
upon the material, you must distribute your
contributions under the same license as the
original.You may not apply legal terms or
technological measures that legally restrict
others from doing anything the license
permits.(https://creativecommons.org/licenses/by-
nc-sa/4.0/)

Continued on next page
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Table 110 data_policy_licence (cont.)

policy name description

10 Attribution- Creative Commons (CC) Licence: Attribution-
NonCommercial-NoDerivs NonCommercial-NoDerivs. CC BY-NC-ND.You
CC BY-NC-ND are free to Share, copy and redistribute the

material in any medium or format.Under the
following terms: You must give appropriate
credit, provide a link to the license, and
indicate if changes were made. You may do
so in any reasonable manner, but not in any
way that suggests the licensor endorses you
or your use.You may not use the material
for commercial purposes.If you remix,
transform, or build upon the material, you
may not distribute the modified material.You
may not apply legal terms or technological
measures that legally restrict others from
doing anything the license permits

11 Other Specified by the data provider

12 Mixed data policy Source contains more than one data policy

End of table

Table 111: data_present codes

flag description

0 Indicated data is not available
1 Indicated data available
End of table

Table 112: duplicate_status codes

status description

0 Unique observation, no known duplicates
1 Best duplicate

2 Duplicate

3 Worst duplicate

4 Unchecked

End of table
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Table 113: duration codes

duration description period

0 instantaneous 0

1 2 seconds 2

2 5 seconds 5

3 10 seconds 10

4 30 seconds 30

5 1 minute 60

6 2 minutes 120

7 5 minutes 300

8 10 minutes 600

9 1 hour 3600

10 3 hours 10800

11 6 hours 21600

12 12 hours 43200

13 1 day 86400

14 monthly NA

15 mixed frequency NA

16 pentad 432000

17 weekly 604800
End of table

Table 114: events_at_station codes

event description

Grass-cutting

Snow clearing

Tree removal

Construction activity

Road work

Biomass burning

Dust storm

Storm damage

O ONO| NP WN|E

Wind storm

=
o

Flood

[EEN
[EEN

Fire

[EY
N

Earthquake

[EY
w

Land slide

=
S

Storm surge or tsunami

=
u

Lightning

=
(e)]

Vandalism

Continued on next page
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Table 114 events_at_station (cont.)

event description

End of table

Table 115: header_fields codes

field_id field_name kind description
1 Pl Website 2 URL (e.g. Internet path for SHADOZ archive)
2 data repro- 2 "Yes” if data reprocessed
cessed flag
3 reference model 2 Model ID where applicable
4 ozone reference 1 Daily value of total column ozone amount
total ozone (in DU) defined as the "best representative
value”. Typically in the order of DS, ZS and FM
5 ozone reference 3 The mean time of observations
utc mean
6 utc begin 3 The starting time of observations
7 utc end 3 The ending time of observations
8 utc mean 3 The mean time of observations
End of table
Table 116: homogenisation_method codes
method description reference
1 Post-processing radia- Dirksen et al 2014
tion correction
2 Post-processing adjust- Dirksen et al 2014
ment due to intercom-
parison with GRUAN
3 Post-processing adjustment  Nash et al. 2010
due to intercomparison with
WMO/CIMO 2010 dataset
4 Radiosonde HARMo- Madonna et al. 2019
nization (RHARM)
11 RASE v1.72 approach Haimberger et al. 2020 (ERAS -1978)
12 RISE v1.51 approach Haimberger et al. 2020 (ERA5 1979-)
13 RASE v1.8 approach (TBD)
14 RISE v1.8 approach (TBD)
15 RASE v2.0 approach (TBD)
16 RISE v2.0 approach (TBD)

C3S_311A Lot2_ NUIM_2017SC1 - Initial specification for CDM
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Table 117: homogenisation_operator codes

operator symbol description

1

+ add

- minus

* multiply

2
3
4

/ divide

End of table

Table 118: id_scheme codes

scheme

description

WIGOS ID

GRUAN ID

IMO Number

National ID

WMO buoy / station number

Ship / platform callsign

Generic ID (e.g. SHIP, PLAT etc)

Station name

OO N U WNFLIO

ICOADS other

ICOADS unknown

[EnY
o

ICOADS composite

|
=

Oceangraphic platform / cruise number

=
N

Other buoy number (e.g. Argo)

=
w

C3S 311a Lot 2 Internal

End of table

Table 119: instrument_exposure_quality codes

exposure

description

1

Class 1 - Exposure of instrument allows
reference level measurements

Class 2 - Exposure of instrument has small
or infrequent influence on measurement

Class 3 - Exposure of instrument
leads to increased uncertainty or
occasional invalid measurements

Class 4 - Exposure of instruemnt leads to high
uncertainty or regular invalid measurements

Continued on next page
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Table 119 instrument_exposure_quality (cont.)

exposure description

5 Class 5 - Exposure of instrument
leads to invalid measurements
End of table

Table 120: kind codes

kind description

0 int

1 numeric

2 varchar

3 timestamp with timezone

End of table

Table 121: location_method codes

method description

Argos

ARGOS DOPPLER
ARGOS Kalman
Argos-3

Argos-4

From map
GALILEO

GOES DCP

GPS

INMARSAT
Iridium

Iridium and GPS
IRIDIUM DOPPLER
LORAN
Meteosat DCP
Orbcomm
Surveyed

OO (N[O U WN|IFL|O

=
o

=
=

[EEN
N

[EEN
w

[EEN
B

[EEN
(2]

=
(o)}

End of table
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Table 122: location_quality codes

quality description

0 Good - location consistent with other
reports from this station
1 Doubtful
2 Bad - Track check failed
3 Unchecked
End of table

Table 123: meaning_of_time_stamp codes

meaning name description

1 beginning Date / time specified indicates the
start of the period over which the
observation was made.

2 end Date / time specified indicates the
end of the period over which the
observation was made.

3 middle Date / time specified indicates the
middle of the period over which
the observation was made.

End of table

Table 124: method_of_estimating_uncertainty codes

method description reference
0 NA NA

End of table
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Table 126: observation_value_significance codes

significance description

Maximum value over indicated period

Minimum value over indicated period

Mean value over indicated period

Median value over indicated period

Modal value over indicated period

Mean absolute error over indicated period

AN WNRFRLIO

Best estimate of standard deviation (N-1) of
observed parameter over indicated period

Standard deviation (N) of observed
parameter over indicated period

Harmonic mean of observed param-
eter over indicated period

Root mean square vector error of observed
parameter over indicated period

10

root mean square of observed pa-
rameter over indicated period

11

Vector mean of observed param-
eter over indicated period

12

Instantaneous value of observed parameter

13

Accumulation over specified period

14

Not applicable

15

Daytime ensemble mean

16

Nighttime ensemble mean

100

Maximum difference between ob-
served and reference (obs - ref)
values over indicated period

101

Minimum difference between ob-
served and reference (obs - ref)
values over indicated period

102

Mean difference between observed
and reference (obs - ref) values
over indicated period

103

Median difference between ob-
served and reference (obs - ref)
values over indicated period

104

Modal difference between ob-
served and reference (obs - ref)
values over indicated period

Continued on next page
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Table 126 observation_value_significance (cont.)

significance

description

105

Mean absolute error of differences
between observed and reference (obs
- ref) values over indicated period

106

Best estimate of standard deviation (N-1) of
differences between observed and reference
(obs - ref) values over indicated period

107

Standard deviation (N) of differences
between observed and reference (obs
- ref) values over indicated period

108

Harmonic mean of differences between
observed and reference (obs - ref)
values over indicated period

109

Root mean square vector error of differences
between observed and reference (obs
- ref) values over indicated period

110

root mean square of differences between
observed and reference (obs - ref)
values over indicated period

111

Vector mean of differences between
observed and reference (obs - ref)
values over indicated period

112

Instantaneous difference between observed
and reference (obs - ref) value

113

Accumulated difference between
observed and reference (obs - ref)
values over specified period

115

Daytime ensemble mean difference between
observed and reference (obs - ref) values

116

Nighttime ensemble mean differ-
ence between observed and ref-
erence (obs - ref) values

End of table
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Table 129: observing_frequency codes

frequency description

0 One observation per day (24 hour intervals).
1 Two observations per day (12 hour intervals).
2 Four observations per day (6 hour intervals).
3 Eight observations per day (3 hour intervals).
4 Hourly observations.
5 Irregular observations.
End of table
Table 130: observing_method codes
method description
0 Measured
1 Estimated
2 Computed
End of table
Table 131: observing_programme codes
observing_pr abbreviation description sponsor
ogramme
1 AMDAR Global Aircraft WMO/GOS
Meteorological
DAta Relay
2 EPA Environmental NA
Protection Agency
3 EUMETNET Grouping of Eu- WMO/GOS
ropean National
Meteorologi-
cal Services
4 WMO/GAW World Meteoro- NA
logical Organiza-
tion/Global Atmo-
spheric Watch
5 GCOS Global Climate NA
Observing System
6 GCW Global Cryosphere NA

Watch

Continued on next page
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Table 131 observing_programme (cont.)

observing_pr
ogramme

abbreviation

description

sponsor

7

GOOS

Global Ocean Ob-
serving System

NA

IPA

International
Permafrost As-
sociation

NA

JCOMM

Joint Technical
Commission for
Oceanography
and Marine Me-
teorology

WMO/GOS

10

WMO/GOS

World Meteo-
rological Orga-
nization/Global
Observing System

NA

11

GTOS

Global Terrestrial
Observing System

NA

12

IAGOS

In-service Aircraft
for a Global Ob-
serving System

NA

13

WHYCOS

World Hydrologi-
cal Cycle Observ-
ing System

NA

14

WMO/CLW

World Meteoro-
logical Office/Cli-
mate and Water
Department

NA

15

ADNET

Asian dust and
aerosol lidar ob-
servation network

GALION ; WMO/GAW

16

Aeronet

AErosol RObotic
NETwork

NASA?

17

ANTON

Antarctic Observ-
ing Network

WMO/GOS

18

ASAP

Automated Ship-
board Aerolog-
ical Program

WMO/GOS

19

BSRN

Baseline Surface
Radiation Network

WMO/GAW & GCOS
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Table 131 observing_programme (cont.)

observing_pr
ogramme

abbreviation

description

sponsor

20

CASTNET

Clean Air Sta-
tus and Trends
Network

(National - USA)

21

CIS-LiNet

Lidar network for
monitoring at-
mosphere over
CIS regions

GALION ; WMO/GAW

22

CLN

CREST Lidar
Network

GALION ; WMO/GAW

23

DART

Deep-ocean As-
sessment and
Reporting of
Tsunamis

NOAA Centre for Tsunamis Research

24

E-AMDAR

European - Aircraft
Meteorological
DAta Relay

EUMETNET ; WMO/GOS

25

E-ASAP

European - Au-
tomated Ship-
board Aerolog-
ical Program

EUMETNET ; WMO/GOS

26

E-GVAP

European - GNSS
water vapour
programme

EUMETNET ; WMO/GOS

27

E-PROFILE

European - wind
profiles from radar

EUMETNET ; WMO/GOS

28

E-SURFMAR

European - Surface
Marine Opera-
tional Service

EUMETNET ; WMO/GOS

29

EARLINET

European Aerosol
Research Lidar
Network

GALION ; WMO/GAW

30

GALION

GAW Aerosol
Lidar Observa-
tion Network

WMO/GAW

31

GAW-PFR

GAW-Precision
Filter Radiometers

WMO/GAW

32

German AOD

Network

German Aerosol
Optical Depth
Network

WMO/GAW
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Table 131 observing_programme (cont.)

observing_pr abbreviation description sponsor

ogramme

33 GLOSS Global Sea Level JCOMM ; WMO/GOS
Observing System

34 GRUAN GCOS Reference GCOS
Upper Air Network

35 GSN GCOS Surface GCOS
Network

36 GTN-G Global Terrestrial GCOS
Network - Glaciers

37 GTN-H Global Terres- WMO/CLW ; GCOS ; GTOS
trial Network -
Hydrology

38 GTN-P Global Terres- IPA ; GCOS ; GTOS
trial Network -
Permafrost

39 GUAN GCOS Upper GCOS
Air Network

40 IAGOS-MOZAIC Measurement of IAGOS
Ozone and Water
Vapour on Airbus
in-service Aircraft

41 LALINET Latin America Li- GALION; WMO/GAW
dar Network

42 MPLNET Micro Pulse Li- GALION; WMO/GAW
dar Network

43 NDACC Network for the GALION; WMO/GAW
Detection of At-
mospheric Com-
position Change

44 OPERA European Weather EUMETNET; (WMO/GOS)
Radar Project

45 PIRATA Prediction and Re- GOOS; WMO/GOS
search Moored Ar-
ray in the Atlantic

46 PolarAOD Polar Aerosol Op- WMO/GAW

tical Depth Mea-
surement Net-
work Project
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Table 131 observing_programme (cont.)

observing_pr abbreviation description sponsor

ogramme

47 RAMA Research Moored  NOAA
Array for African-
Asian-Australian
Monsoon Analysis
and Prediction

48 RBCN Regional Basic WMO/GOS
Climatological
Network

49 RBON Regional Basic Ob- WMO/GOS
serving Network

50 RBSN Regional Basic WMO/GOS
Synoptic Network

51 TAO Tropical At- NOAA; GCOS
mosphere and
Ocean Array

52 SKYNET Aerosol -cloud- WMO/GAW
radiation interac-
tion in the atmo-
sphere project

53 SibRad NA WMO/GAW

54 SOOP Ship of Op- JCOMM ; WMO/GOS
portunity

55 U.S. 100S United States In- (National - USA)
tegrated Ocean
Observing System

56 VOS Voluntary Ob- JCOMM ; WMO/GOS
serving Fleet

57 VOSCLIM Voluntary Observ-  JCOMM ; WMO/GOS
ing Fleet (VOS)
Climate Project

58 WRAP Worldwide Recur- JCOMM ; WMO/GOS

ring ASAP Project

End of table

Table 132: platform_sub_type codes

sub_type platform_type abbreviation description
0 2 BA Barge
1 2 BC Bulk Carrier
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Table 132 platform_sub_type (cont.)

sub_type platform_type abbreviation description

2 2 CA Cable ship

3 2 CG Coast Guard Ship

4 2 CS Container Ship

5 2 DR Dredger

6 2 FE Passenger ferries

7 2 FP Floating production and storage units

8 2 FV Other Fishing Vessel

9 2 GC General Cargo

10 2 GT Gas Tanker

11 2 IC Icebreaking vessel

12 2 IF Inshore Fishing Vessel

13 2 LC Livestock carrier

14 2 LT Liquid Tanker

15 2 Lv Light Vessel

16 2 Ml Mobile installation including mo-
bile offshore drill ships, jack-up
rigs and semi-submersibles

17 2 MS Military Ship

18 2 oT Other

19 2 MW Ocean Weather Ship

20 2 Pl Pipe layer

21 2 PS Passenger ships and cruise liners

22 2 RF Ro/Ro Ferry

23 2 RR Ro/Ro Cargo

24 2 RS Refrigerated cargo ships in-
cluding banana ships

25 2 RV Research Vessel

26 2 SA Large sailing vessels

27 2 sV Support Vessel

28 2 TR Trawler

29 2 TU Tug

30 2 VC Vehicle carriers

31 2 YA Yacht / Pleasure Craft

32 2 HP Hospital ship

33 2 MD MARID (U.K. Fisheries)

34 2 RC North sea traders

35 2 TS Training ship

36 2 WH Whaler

63 0 Synoptic network

64 7 Local Network

Continued on next page
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Table 132 platform_sub_type (cont.)

sub_type platform_type abbreviation description

65 2 Ocean Weather Ship (on station)

66 2 Ocean Weather Ship (off station)

67 43 Other

68 43 Coastal-Marine Automated Network
(C-MAN) (NDBC operated)

69 5 Unspecified drifting buoy

70 5 Standard Lagrangian drifter (Global
Drifter Programme)

71 5 Standard FGGE type drifting buoy (non-
Lagrangian meteorological drifting buoy)

72 5 Wind measuring FGGE type drift-
ing buoy (non-Lagrangian mete-
orological drifting buoy)

73 6 Ice drifter

74 5 SVPG Standard Lagrangian drifter with GPS

75 5 SVP-HR drifter with high-resolution
temperature or thermistor string

76 37 Unspecified subsurface float

77 36 SOFAR

78 36 ALACE

79 36 MARVOR

80 36 RAFOS

81 36 PROVOR

82 36 SOLO

83 36 APEX

84 4 Unspecified moored buoy

85 4 Nomad

86 4 3-metre discus

87 4 10-12-metre discus

88 4 ODAS 30 series

89 4 ATLAS (e.g. TAO area)

90 4 TRITON buoy

91 4 FLEX mooring (e.g. TIP area)

92 4 Omnidirectional waverider

93 4 Directional waverider

94 36 Subsurface ARGO float

95 36 PALACE

96 36 NEMO

97 36 NINJA

98 6 Ice buoy/float (POPS or ITP)

Continued on next page

C3S_311A Lot2_ NUIM_2017SC1 - Initial specification for CDM Page 127 of 176



Copernicus Climate Change Service

Table 132 platform_sub_type (cont.)

sub_type platform_type abbreviation description

99 4 Mooring oceanographic

100 4 Mooring meteorological

101 4 Mooring multidisciplinary (OceanSITES)
102 4 Mooring tide gauge or tsunami buoy
103 6 Ice beacon

104 6 Ice mass balance buoy

End of table

Table 133: platform_type codes

type description

0 Land station (synoptic network)

1 Shallow water station (fixed
to sea / lake floor)

2 Ship

3 Rig / platform

4 Moored buoy

5 Drifting buoy (of drifter)

6 Ice buoy

7 Land station (local network)

8 Land vehicle

9 Autonomous marine vehicle

32 Ice station

33 Lightship

34 Mechanical / digital / micro

bathythermograph (MBT)

35 Oceanographic station data (bottle and
low resolution CTD / XCTD data)

36 Profiling float

37 Subsurface float (moving)

38 Tide gauge

39 Underwater platform

40 Undulating oceanographic recorder

41 Aircraft

42 Autonomous pinneped bathythermograph

43 Coastal / Island

44 Expendable bathythermograph (XBT)

45 Glider

46 High-resolution Conductivity-Temperature-
Depth (CTD) / Expendable CTD(XCTD)
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Table 134: processing_code codes

index processing_code abbreviation description

1 non_pressure_levels is the data source code for non-pressure
levels in the sounding. These include
levels whose vertical coordinate is only
identified by height as well as surface levels
without either pressure or height.

2 pressure_levels is the data source code for pres-
sure levels in the sounding

End of table

Table 135: processing_level codes

level name description

0 Unknown NA

1 Raw NA

2 Level O Analogue/digital electric signals

3 Level | Level | data (Primary Data): in general,

are instrument readings expressed in
appropriate physical units, and referred to
Earth geographical coordinates. They require
conversion to the normal meteorological
variables (identified in Part I, Chapter

1). Level | data themselves are in many
cases obtained from the processing of
electrical signals such as voltages, referred
to as raw data. Examples of these data
are satellite radiances and water-vapour
pressure, positions of constant-level
balloons, etc. but not raw telemetry
signals. Level | data still require conversion
to the meteorological parameters
specified in the data requirements.

4 Level Il Level Il Data (Meteorological parameters).
They may be obtained directly from many
kinds of simple instruments, or derived from
Level | data. For example, a sensor cannot
measure visibility, which is a Level Il quantity;
instead, sensors measure the extinction
coefficient, which is a Level | quantity.

Continued on next page
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Table 135 processing_level (cont.)

level name description

5 Level llI Level Il (Initial state parameters) are
internally consistent data sets, generally
in gridpoint form obtained from level Il
data by applying established initialization
procedures. NOTE: Data exchanged
internationally are level Il or level Il data.
6 Level IV NA

End of table

Table 136: product_level codes

level description
0 NA

End of table

Table 137: product_status codes

status description extended_description
0 NA NA

End of table
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Table 139: profile_configuration_fields codes

field_id field_name type description

0 include descent 0 See profile_configuration_codes

1 processing code 0 See profile_configuration_codes

2 unwinder type 2 NA

3 burstpoint altitude 1 NA

4 burstpoint 1 NA
pressure

5 filling weight 1 NA

6 gross weight 1 NA

7 payload 1 NA

8 unwinder length 1 NA

9 ascent rate 1 Rate of ascent / descent for profile (+ve

values indicate ascent, -ve descent)(m/s)

B002016 radiosonde con- 0 See profile_configuration_codes
figuration

B002003 type of measuring O See profile_configuration_codes
equipment used

B002011 radiosonde sound- O See profile_configuration_codes
ing system

B002013 solar and in- 0 See profile_configuration_codes
frared radiation
correction

B002014 tracking technique 0 See profile_configuration_codes

B002015 radiosonde com- 0 See profile_configuration_codes
pleteness

B002017 humidity correc- 0 See profile_configuration_codes
tion algorithm

B002066 radiosondeground O See profile_configuration_codes
receiving system

B002080 balloon man- 0 See profile_configuration_codes
ufacturer

B002081 balloon type 0 See profile_configuration_codes

B002083 type of bal- 0 See profile_configuration_codes
loon shelter

B002084 type of gas used 0 See profile_configuration_codes
in balloon

B002095 type of pres- 0 See profile_configuration_codes
sure sensor

B002191 geopotential 0 See profile_configuration_codes

height calculation

Continued on next page
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Table 139 profile_configuration_fields (cont.)

field_id field_name type description
B003011 method of depth 0 See profile_configuration_codes
calculation
B022056 profile direction 0 See profile_configuration_codes
B022067 instrument type 0 See profile_configuration_codes
for water tempera-
ture salinity profile
B022068 water temper- 0 See profile_configuration_codes
ature profile
recorder type
B022178 XBT launchertype 0 See profile_configuration_codes
B035035 reason for ter- 0 See profile_configuration_codes
mination
End of table

Table 140: profile_type codes

type

description

0

Atmospheric

Oceanographic

Soil

1
2
3

Snow

End of table

Table 141: qc_method codes

method description reference
TBD TBD TBD TBD TBD TBD
End of table

Table 142: quality_flag codes

flag description

0 Passed

1 Failed

2 Not checked

3 Missing

4 Observed value updated and changed

(manual correction)

Continued on next page
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Table 142 quality_flag (cont.)
flag description

5 Observed value updated and changed
(automatic correction)

End of table

Table 143: region codes

region WMO_region description

0 NA Reserved

1 1 Africa

2 2 Asia

3 3 South America

4 4 North America, Central America, Caribbean
5 5 South-West Pacific

6 6 Europe

7 7 Antarctica

End of table

Table 144: report_processing_codes codes

code abbreviation description
0 TBD TBD

End of table

Table 145: report_processing_level codes

level abbreviation description

0 TBD TBD
End of table

Table 146: report_type codes

type abbreviation description

0 Sub daily Hourly observations

1 Radiosonde Radiosonde profile

2 Monthly Monthly summary statistics

3 Daily Daily summary statistics

4 METAR Meteorological aerodrome report

Continued on next page
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Table 146 report_type (cont.)

type abbreviation description
5 Monthly radiosonde Monthly radiosonde profile summary
6 Radiosonde difference Difference between (quasi-)coincident
/ multi-rig radiosonde instruments
End of table
Table 147: role codes
role description
0 author the individual or organization whose name

should appear first in the citation for the
resource (for names that come after the
first use co-author). while it is possible to
have an author and principle investigator be
the same individual or organization, author
is not the same as nor synonymous with
principle investigator. applicable mainly
to documents, reports, memos, etc.

1 custodian the individual or organization that has
accountability and responsibility for
the data and ensures appropriate care
and maintenance of the resource.

2 distributor the organization that is responsible for pro-
viding the PARR required access to the data.
3 originator the name of the individual or organization

who is responsible for the data at the
point when the data was first created.
applicable for data sets that are an
aggregation of two or more data sets or
if the data set is the first instance of the
signal having been converted into data.

4 owner the individual or organization that
has ownership of the resource.
5 pointOfContact the individual or organization who is

responsible for the initial triage of and
answering questions related to the resource.

Continued on next page
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Table 147 role (cont.)

role description

6 principallnvestigator

the individual or individuals who are
the lead researchers for a grant (i.e.
head of the laboratory, research group
leader, etc.). if there are co-principal
investigators then this field will repeat
for each principle investigator. while it is
possible to have a principal investigator
and author be the same individual or
organization, principal investigator is not
the same nor synonymous with author.

7 processor

the name of the individual or organization
who has processed the data in a manner
such that the resource has been modified.

8 publisher

the individual or organization who
prepares and issues the resource.

9 resourceProvider

the individual or organization that supplies
or allocates the resource for another entity.

10 sponsor

the individual or organization who is
providing sponsorship for the resource.

11 user

the individuals or organizations who are
the intended consumers of the resource.

12 coAuthor

the individual(s) or organization(s) who
name(s) should appear after the first name
in a citation for the resource (use author
to denote the first name in the citation).
while it is possible to have a co-author and
principal investigator/collaborator be the
same individual or organization, co-author
is no the same as nor synonymous with
principle investigator or collaborator

13 collaborator

party who assists with the generation of the
resource other than the principal investigator

14 contributor

the individuals or organizations whose
contributions deserve recognition in

the citation. contributor is mutually
exclusive from author, co-author, principal
investigator, and collaborator. use ISO
MD _Identification credit field to identify
individual or organizations that should

be given acknowledgement only.

Continued on next page
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Table 147 role (cont.)

role description

15 editor

the individual who has made a corrective
or editorial change to the resource as
part of a systematic revision process.

16 funder

the individual or organization which
has provided all or part of the finances
associated with the resource.

17 mediator

a class of entity that mediates access
to the resource and for whom the
resource is intended or useful

18 rightsHolder

the individual or organization who has
ownership of the legal right to the resource.

19 stakeholder

an individual or organization who has an
interest in the resource and/or is affected
by or affects the actions of the resource

End of table

Table 148: sampling_strategy codes

strategy name

description

1 Continuous

Sampling is done continuously, but not
necessarily at regular time intervals.
Sampling is integrating, i.e., none of
the medium escapes observations.

2 Discrete

Sampling is done at regular time intervals
for certain sampling periods that are
smaller than the time interval. Sampling
is not integrating, i.e., parts of the
medium escape observation.

3 Event

Sampling is done at irregular time intervals.

End of table

Table 149: sea_level _datum codes

datum description

0

Earth Gravitational Model 1996

1

Baltic height system 1977

End of table
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Table 154: source_configuration_fields codes

field_id field_name kind description
0 delayed mode 0 NA
format
1 metadata source 0 NA
2 metadata source 0 NA
format
3 observation 0 NA

source type

4 real time format 0O NA
5 source format 0 NA
6 source deck 0 NA
7 source id 0 NA
10 product original 1 NA
time resolution
End of table

Table 155: source_format codes

format description

0 ASCIl (comma separated values)
1 IMMA

2 WMO BUFR

3 WMO TAC

4 CF-compliant NetCDF

End of table

Table 156: spatial_representativeness codes

representativeness

description

0

Nil reason - None of the codes in the
table is applicable in the context of
the observed quantity or unknown,
or not available information.

Microscale - An area or volume
less than 100 m horizontal extent
(for example, evaporation)

Toposcale, local scale - An area or volume
of 100 m to 3 km horizontal extent (for
example, air pollution, tornadoes)

Continued on next page
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Table 156 spatial_representativeness (cont.)

representativeness description

3 Mesoscale - An area or volume of 3 km
to 100 km horizontal extent (for example,
thunderstorms, sea and mountain breezes)

4 Large scale- An area or volume of 100 km
to 3000 km horizontal extent (for example,
fronts, various cyclones, cloud clusters)

5 Planetary scale - An area or volume of
more than 3000 km horizontal extent (for
example, long upper tropospheric waves)

6 Drainage area - An area (also known as
‘catchment’) having a common outlet
for its surface runoff, in km2

End of table

Table 157: standard_time codes

time description

0 00 UTC
1 06 UTC
2 12 UTC
3 18 UTC

End of table
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Table 159: station_configuration_fields codes

field_id field_name

kind description

0 AWS Entry and 0 See station_configuration_codes
Display Software
1 AWS Entry and 0 See station_configuration_codes
Display Soft-
ware Version
2 AWS Model 0 See station_configuration_codes
3 AWS Model 0 See station_configuration_codes
Version
4 AWS Software 0 See station_configuration_codes
5 AWS Software 0 See station_configuration_codes
version
6 Cargo height 1 Height of cargo above deck (m)
7 Distance of bridge 1 (m)
from bow
8 Draught 1 (m)
9 Drogue type 0 See station_configuration_codes
10 Freeboard 1 NA
11 Lagrangian drifter 0O See station_configuration_codes
drogue status
12 Length overall of 1 NA
the ship, ignoring
bulbous bow
13 LogBook software 0 See station_configuration_codes
and version
14 Maximum oper- 1 NA
ating speed on
normal service
15 Moulded breadth 1 NA
16 Other instruments 0 See station_configuration_codes
17 Station status 0 See station_configuration_codes
18 Type of mete- 0 See station_configuration_codes
orological re-
porting ship
19 Surface cover 0 See station_configuration_codes
20 Surface cover 0 See station_configuration_codes
scheme
21 Topography 0 See station_configuration_codes
22 Topography 0 See station_configuration_codes
scheme

Continued on next page
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Table 159 station_configuration_fields (cont.)

field_id field_name

kind description

23 Soil type 0 See station_configuration_codes

24 Land use 0 See station_configuration_codes

25 Alternate lon- 1 NA
gitude

26 Alternate latitude 1 NA

27 Distance fromroad 1 Distance from nearest road (in km)

28 Distance from 1 Distance from nearest water body (in km)
water body

29 Alternative el- 1 Alternative elevation above sea level (m)
evation

End of table

Table 160: station_type codes

type description

1 Land station
2 Sea station
3 Aircraft

4 Satellite

5

Underwater platform

End of table
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Table 162: time_quality codes

quality description

0 Timestamp valid, time reported
to nearest second

1 Timestamp valid, time reported
to nearest minute

2 Timestamp valid, time reported
to nearest hour

3 Time missing, date valid. Re-
port set to local midday

4 Day missing

5 Invalid date / time

End of table

Table 163: time_reference codes

reference description

0 Unknown

1 Time server

2 Radio clock

3 Manual comparison
End of table

Table 164: traceability codes

traceability description

0 Unknown
1 Traceable to international standards
2 Traceable to other standards

End of table

Table 165: uncertainty_method codes

method description reference

1 Post-processing radia- Dirksen et al 2014
tion correction

2 Post-processing adjust- Dirksen et al 2014

ment due to intercom-
parison with GRUAN

Continued on next page
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Table 165 uncertainty_method (cont.)

method description reference

3 Post-processing adjustment  Nash et al. 2010
due to intercomparison with
WMO/CIMO 2010 dataset

4 Radiosonde HARMo- Madonna et al. 2019
nization (RHARM)

5 Post assimilation ob- Desroziers et al. (2005),
servation error esti- DC3S311c_Lot2.2.2.1

mate from obs-an and
obs-bg departures

End of table
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Table 167: units codes

units name abbreviation base_units
001 metre m NULL

002  kilogram kg NULL

003 second S NULL

004  ampere NULL

005  kelvin K NULL

006 mole mol NULL

007 candela cd NULL

021 radian rad NULL

022  steradian sr NULL

030  hertz Hz s-1

031 newton N kg m s-2

032  pascal Pa kg m-1s-2
033 joule J kg m2 s-2
034  watt w kg m2 s-3
035 coulomb C As

036 volt \Y kg m2 s-3 A-1
037 farad F kg-1 m-2 s4 A2
038 ohm Ohm kg m2 s-3 A-2
039 siemens S kg-1 m-2 s3 A2
040  weber Wb kg m2 s-2 A-1
041 tesla T kg s-2 A-1
042  henry H kg m2s-2 A-2
060  degree Celsius deg C K+273.15
070  lumen Im cd sr

071  lux Ix cd sr m-2
080  becquerel Bq s-1

081 grey Gy m2 s-2

082 sievert Sv m2 s-2

110  degree (angle) deg NULL

111 minute (angle) ! NULL

112 second (angle) " NULL

120  litre lorL NULL

130  minute (time) min NULL

131  hour h NULL

132  day d NULL

150 tonne t NULL

160  electron eV EV

161 atomic unit u

170  astronomic AU ASU
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Table 167 units (cont.)

units name abbreviation  base_units

171 parsec pc NULL

200  nautical NULL

201  knot kt NULL

210  decibel dB NULL

220  hectare ha NULL

230  week NULL

231 vyear a NULL

300 percent % NULL

301  partsperthousand 0/00 NULL

310 eighths of cloud okta NULL

320 degrees true deg NULL

321  degrees per deg/s NULL
second

350 degrees Celsius C NULL

351  degrees Celsius C/m NULL
per metre

352  degrees Celsius m m
per 100 metres

360 Dobson Unit DU NULL

430 month mon NULL

441  persecond (same /s NULL
as hertz)

442  per second s-2 NULL
squared

501  knots per 1000 m KT/KM
metres

510 foot ft NULL

511 inch in NULL

520 decipascals per dPa/s NULL
second (microbar
per second)

521  centibars per cb/s NULL
second

522  centibars per h h
12 hours

523  dekapascal daPa NULL

530 hectopascal hPa NULL

531  hectopascals s-1 HPAL/S
per second

Continued on next page
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Table 167 units (cont.)

units name abbreviation base_units

532  hectopascals h-1 HPAL/HR
per hour

533  hectopascals h h
per 3 hours

535  nanobar = nbar NULL
hPa 10-6

620  grams per kilo- g/kg NULL
gram

621  grams per kilo- g kg-1s-1 NULL
gram per second

622  kilograms per kg/kg NULL
kilogram

623  kilograms per kilo- kg kg-1s-1 NULL
gram per second

624  kilograms per kg m-2 NULL
square metre

630  acceleration due g NULL
to gravity

631 geopotential gpm NULL
metre

710  millimetre mm NULL

711  millimetres per mm/s NULL
second

712 millimetres mm/h NULL
per hour

713  millimetrestothe mm6 m-3 NULL
sixth power per
cubic metre

715  centimetre cm NULL

716  centimetres cm/s NULL
per second

717  centimetres cm/h NULL
per hour

720  decimetre dm NULL

731 metres per second m/s NULL

732  metres per sec- ms-1/m NULL
ond per metre

733 metres per second m s-1/km NULL
per 1000 metres

734  square metres m2 NULL
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Table 167 units (cont.)

units name abbreviation  base_units

735  square metres m2/s NULL
per second

740  kilometre km NULL

741  kilometres km/h NULL
per hour

742  kilometres per day km/d NULL

743 per metre m-1 NULL

750  becquerels Bq/I NULL
per litre

751  becquerels per Bg m-2 NULL
square metre

752  becquerels per Bg m-3 NULL
cubic metre

753  millisievert mSv NULL

760  metres per sec- m s-2 NULL
ond squared

761  square me- m2s NULL
tres second

762  square metres per m2s-2 NULL
second squared

763  square metres per m2rad-1s NULL
radian second

764  square metres m2/Hz NULL
per hertz

765  cubic metres m3 NULL

766  cubic metres m3/s NULL
per second

767  cubic metres per m3 m-3 NULL
cubic metre

768  metres to the NULL
fourth power

769  metres to the m2/3 s-1 NULL
two thirds power
per second

772  logarithm per log (m-1) NULL
metre

773  logarithm per log (m-2) NULL
square metre

775  kilograms per kg/m NULL

metre
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Table 167 units (cont.)

units name abbreviation  base_units

776  kilograms per kg m-2 s-1 NULL
square metre
per second

777  kilograms per kg m-3 NULL
cubic metre

778  per square kilo- kg-2 s-1 NULL
gram per second

779 seconds per metre s/m NULL

785  kelvin metres Kms-1 NULL
per second

786  kelvins per metre  K/m NULL

787  kelvin square me- Km2kg-1s-1  NULL
tres per kilogram
per second

788  moles per mole mol/mol NULL

790 radians per metre  rad/m NULL

795 newtons per N m-2 NULL
square metre

800 pascals per second Pa/s NULL

801  kilopascal kPa NULL

805 joules per square Jm-2 NULL
metre

806  joules perkilogram J/kg NULL

810  watts per metre W m-1sr-1 NULL
per steradian

811  watts per square W m-2 NULL
metre

812  watts per square W m-2 sr-1 NULL
metre per
steradian

813  watts per square W m-2sr-1cm NULL
metre per stera-
dian centimetre

814  watts per square Wm-2sr-1m  NULL
metre per stera-
dian metre

815  watts per cu- W m-3 sr-1 NULL
bic metre per
steradian

820 siemens per metre S/m NULL

Continued on next page
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Table 167 units (cont.)

units name abbreviation  base_units
825  square degrees deg2 NULL
830 becquerel seconds Bgsm-3 NULL
per cubic metre
835 decibels per metre dB/m NULL
836  decibels per dB/deg NULL
degree
841  pHunit pH unit NULL
842 N units N units NULL
843  Nephelometric NTU NULL
turbidity units
End of table

Table 168: update_frequency codes

frequency description

0 Irregular
1 Daily

2 Weekly
3 Monthly
4 Annual

End of table

Table 169: z_coordinate_method codes

method description

0 Value from chart

End of table

Table 170: z_coordinate_type codes

type description

0 height (m) above sea level

End of table
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