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WDQMS:

—  WIGOS monitoring function
—  WIGOS evaluation function
- WIGOS incident management function

S—WIGOS Monitoring Centres will provide
quality monitoring information on a daily basis in the form of quality monitoring reports. These
reports are the basis of the WIGOS monitoring function and provide input to the WIGOS
evaluation function. The evaluation function sheuld-extracts the relevant information from the

quality monitoring reports together with metadata about the observing stations, from the
Observing Systems Capability Analysis and Review (OSCAR)/Surface tool, ferthe-surfacetand

stations—ef-GOS;—and from the WMO Information System (WIS), and generates routine
performance reports. Then, the WIGOS incident management function will-takes up the issues
that the evaluation function raised as incidents, and follows up the necessary action with the

data supplier to resolve the issue. Figure 1 shows the interoperability of WDQMS.
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Figure 1. Interoperability of WDQMS

The WMO Technical Regulations and their Annexes, including the Rolling Review of
Requirements (RRR) process, provide the governance of WDQMS-CWMO, 20415820153

observations via WIS provide the input to the WIGOS monitoring function. To run the incident
management function, RWCs will-need to be-in-closely collaboratiere with Members, which, in
most cases, are responsible for incident rectification.
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The inputs, tasks and outputs of the three main functions of WDQMS are further described
below.

1.1 WIGOS monitoring function
For practical implementation of WDQMS to GOS, the monitoring function is undertaken by
WIGOS Monitoring Centres (for example, Global NWP Centres).

1.2 WIGOS evaluation function

The evaluation function ensures that a universally applicable model can be applied to WDQMS.

- Trends in network performance over a suitable period (for observations of GOS, monthly
rolling averages are proposed).

Additionally, the evaluation function uses the quality monitoring reports, which include issues
WIGOS Monitoring Centre features and other contextual information (such as geo-political,
environmental, expectation of typical performance and exceptional circumstances), to
determine if the observational issues identified should be formally raised as incidents with
observational data providers. These observational data providers are usually, but not
exclusively, National Meteorological and Hydrological Services (NMHSs).
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NFPs}, if a target was missed over a certain

period of time. If possible, linking into national alerting systems might be beneficial for
reducing duplication in alerting at national and regional levels.

1.3 WIGOS incident management function

If the issues considered by the evaluation function merit being raised as incidents, then the
incident management function will undertake this. Clear communication of incidents with the
suppliers of observational data, and also with users of the data to ensure they take suitable
precautions with the source, is key to the success of the incident management function. The
evaluation function monitors the status and successfulness of incident rectification. In most
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Performance figures in terms of quantities (for example, number of observations provided

Performance figures in terms of timeliness indicating the delay of data during data
transmission between the observation time at the site of a Member and the reception of
the data by the users via the Global Telecommunication System (GTS)/WIS (in the NMHS
database);

Quality indicators of the observed variables, which provide a measure of accuracy (for
example, measurement uncertainty, usually in the form of bias (calculated as a measure
of trueness and thereby being an estimate of systematic error), standard deviation
(calculated as a measure of precision and thereby being an estimate of random error) and
number (or percentage) of incidental gross errors);

Quality indicators for metadata, which are essential for interpretation and use of the data
(timestamp, station positions and station elevation) and other information, and which are
necessary for appropriate data management and usage;

Results of data quality control processes, including error and consistency checking ef
across various_meteorological bulletins—i s i
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— Data availability: total number of meteorological bulletins fFAS/BUFRY-received during a
defined period (for example, 24 hours) compared to the required number of bulletins as

determined b

database of this message received via GTS/WIS. The nominal observation time of a
SYNOP message is typically HH+00. Hence, the timeliness of a SYNOP message is
calculated by computing the delay between the reception time of the observations’
database time stamp of the WIGOS Monitoring Centres and HH+00.

—  AeeuraeyQuality: combining trueness and precision as outlined in the International
Organization for Standardization (ISO) standard ISO 5725 (see Annex 43), mainly derived
from “observation minus background” (O-B) NWP results from Global NWP Centres for
observations. For some parameters such as precipitation, Global NWP Centre forecast
skills might not be good enough to allow usage of forecasts as reference in the procedure
for determining observation accuracy. Hence, different approaches to determine accuracy
may have to be considered for particular parameters of GOS networks. For example, large
errors in pressure observations derived from O-B NWP results might be caused by
incorrectly reported station metadata (station position, station or barometer height) that
are either edited in OSCAR/Surface or encoded in BUFR bulletins. In this case, the RWC
GTS/WIS to check and update station metadata information in OSCAR/Surface or in BUFR
bulletins. i i j i

Further issues and incidents might be identified during the quality monitoring and evaluation
process. This should result in the initiation of the incident management procedure (IMP) in the
same way as for the three main categories. Issues may include:

— Suspicious values of particular variables (consistency check) according to the daily
monitoring reports provided by the WIGOS Monitoring Centres.

— Discrepancies in the total number of TAC and BUFR bulletins compared to the number of

—  Encoding issues mainly in BUFR messages (due to wrong use of descriptors, missing
descriptors, incorrect TAC to BUFR conversions, etc.), although, in many cases, encoding
issues cannot be explicitly identified and highlighted by the WIGOS Monitoring Centres
during the automated quality monitoring process. Hence, RWCs have to consider that low
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performances in availability might be caused by encoding errors and thus must be able to
access an observations database to check bulletins distributed via GTS/WIS.

23.2 Performance targets

To identify underperforming stations, targets for the three main categories described above
have to be agreed. Station performances will be compared to these targets. Whenever a
station shows non-compliance with one of the three categories, an IMP should be initiated as
described in Chapter 45.

The WDQMS performance targets take into account the following:

- WMO global NWP application area requirements as indicated in the OSCAR/Requirements
database

- OSCAR/Surface, which is the WMO official repository of metadata on surface-based
WIGOS observations

- WIS, which is the single coordinated global infrastructure responsible for
telecommunications and data management functions

- Other national and regional requirements

- Constraints of Members, in particular NWP centre data assimilation cut-off times and
remote data communications issues leading to time delays in data submission (for
example, due to the use of satellite transmission windows)

schedules defined in WIS. As OSCAR/Surface is the WMO official repository of metadata on
surface-based WIGOS observations, a direct link to WIS should be established, to ensure that
OSCAR/Surface provides information on the general capability of measuring a particular
parameter at a site and Member commitment to ingest corresponding bulletins to WIS/GTS.
For example, it might be the case that a station measures air pressure hourly but is committed

monitoring would not show appropriate results.

All targets regarding timeliness refer to the time delay between the nominal observation time
and its reception time at user databases. Targets relate to the percentage of data received, not
expected. This means that if, for a particular station, no bulletins were ingested to WIS/GTS,
the data availability performance will drop for this station;.—+ i
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monitoring and evaluation functions, including outliers or apparently wrong encodings. The
to the required standards; it thus needs to identify all types of issues and incidents. If
continuously occurring large outliers were neglected in the monitoring and evaluation
functions, RWCs would never initiate an incident rectification process within the incident
management function and thus the situation would not improve over time. As a consequence,
outliers (caused by gross errors) should not be filtered out prior to calculation of bias and

Targets within these guidelines mainly use “threshold” requirements. However, in the evolution
of WDQMS and the tasks for RWCs, “breakthrough” requirements and “goals” might be
introduced as descriptors. The general definitions of these terms according to WMO RRR are

23.3 Web tools and automated daily quality monitoring reports

WIGOS Monitoring Centres should produce and make available automated data availability and
quality monitoring reports on a daily basis. The format for monitoring reporting of

data availability, timeliness of data and aeeuraeyqualit
observations (for example, derived from observation minus first guess/background fields (O-B
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RWCs should use these web tools to fulfil their task of daily quality monitoring and evaluation,
and to be in a position to identify issues and raise them as incidents if the issues persist. The
webtools _e-furtherassistRWEsin-theirdaily—guatity—menitoring;—the i

and-provide daily£ and monthly summaries, based on the files produced by the WIGO
Monitoring Centres (for example, the quantity or volume of land-based observations reported

on WIS/GTS compared to the required (and thus expected), the

Member [Japan]. or te—display—only those stations that exceed targets on data availability,
timeliness or me Reertainty i Aot " vactar di

RWCs should be able to access the entries in the OSCAR/Surface metadata database
(https://oscar.wmo.int/surface). Although it is not the task of RWCs to check and correct
station metadata in OSCAR/Surface, during the quality monitoring and evaluation process, it
might turn out that amendments in the entries of OSCAR/Surface metadata database will be
required. This is particularly the case regarding barometer or station heights and station

OSCAR/Surface or in BUFR encoding and to monitor the successful incident rectification. A
detailed background and understanding of the defined observing schedule of the monitored
stations are essential to operate an effective WDQMS.

34. DATA QUALITY MONITORING AND EVALUATION

34.1 Resources
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tions_of eeuntries
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(c) _Monitoring reports_of a Global NWP Centre might_not contain any_information about a

__________________
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1. Review the available WDQOMS web-tool outputs (maps and_graphics) and other_quality
monitoring reports to identify stations that show any non-compliance concerning data
availability, timeliness, ertain j iati ,

(b) The total number of reports is significantly lower than the expected number of
observations as defined in the observing schedule in WIS and OSCAR/Surface

example, derived from O-B results from Global NWP Centres) exceed the WMO
threshold requirements concerning a particular variable or variables (category:
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incidents, follow up on actions and correct problems.
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45.1 Responsibilities

The success of an IMP depends on clear identification of roles and responsibilities. These are
defined below for each of the six IMP steps illustrated in Figure 3.

It is essential to have clearly defined contacts for each

incident/progress simultaneously. Responsibility for solving the incident raised by the RWC, by
issuing an incident ticket, lies entirely with i i i

significantly affect users. Ar-The_IMS is designed for routine operations, not for catastrophic
events.

45.2 Steps

use
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eountries—Members under its responsibility will be upleaded—and-maintained on—anappropriate
Sleimas iy ; ganizations—invelved the IMS

webtool.

incidents tickets summaryies;—preferablyautematicatty for their affiliated Members.—Fhe-ticket

45.2.1 Issue identification (A)

Issue identification is part of the evaluation function because it is a result of the daily
monitoring activity of a-stationZs performances. Generally, RWCs will be responsible for

of an issue.

When an NMHS, a WIGOS Monitoring Centre or a Global NWP Centre identifies an issue on

gheertairty—quality by showing high O-B results, the RWC should be informed. SreeaAn issue
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e Issue: keyword of the issue

management process (part B of the ticket).
45.2.2 Issue raised as incident (incident process initiation) (B)

RWCs will be responsible for initiating the incident management process. Once an issue
(part A) has been deemed serious enough to be raised as an incident (for example, if the
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W\
hiahliahtad a dding o—n

resolved (or has disappeared) without further action taken by the RWC,—this—shalt-be

particular eeurtryMember are-missing on WIS/GTS),—data—users—shewld-be-informedaboutthe

closing the_issue. If there is a significant incident (for example, SYNOP data of all stations of a

45.2.3 Receipt confirmation (C)

cause of the incident and to find a solution. Annex 32 shows some incident—frequent issues,

potential sources and corresponding actions to be taken. To make the RWC aware that the
eountryMember has taken over the task of following up the incident i i i

45.2.4 Action proposal (D)




INFCOM-3/Doc. 8.1(2), ANNEX 2, BRAFF1APPROVED, p. 20

45.2.5 Incident status (E)

The WDQMS NFP will regularly provide the RWC with summarized updates on the status of the

—  Any significant action that has been taken and which should be recorded (for example,
“incident ticket passed on to another department” or” cause of problem identified”)

— Activities undertaken to resolve the incident, by whom and when - essentially a work log
of the actions undertaken during the lifetime of the ticket by adding date/time,
organization and name of who is taking action, as well as the resulting status after each
action

One of the most likely known problems that might be identified at the beginning of RWC
operations is that stations do not provide any data to WIS/GTS although they are listed as
being operational and affiliated to GOS in OSCAR/Surface (so-called “silent stations”).

It also might be the case that actions taken so far have been unsuccessful because the
close the for%gr_iﬁci_dgrrtzicket and initia?e_a_ rTeTN_i;ch-ent process (part B) wit_h_a_dﬁe_rent
incident description-ID.

45.2.6 Incident rectification (F)

RWC will check whether the incident ticket can be closed or has to be kept open due to

ongoing non-compliance and underperformance compared to the WDQMS performance targets.
In the case of ongoing non-compliance, the RWC will ask the WDQMS NFP to take further
actions, ;
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45.2.7 Incident escalation procedure

e For metadata issues (e.g., in_relation to barometer, station_heights), the WDQMS NFEPs
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56. QUALITY PERFORMANCE REPORTS

=

. Total number of observations per station received in the month compared to the total
number required, according to the observing schedule outlined in OSCAR/Surface.
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. Monthly average timeliness (delay between nominal observation time and reception time
at a WIGOS Monitoring Centre’s database) per station as well as the number of reports
that have been received with a significant delay according to the targets. Furthermore,
the overall network performance for timeliness will be provided on a monthly basis._The
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The content of the quality performance reports might evolve after feedback from Members
using the reports.
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ANNEX 21. PRIORITY LEVELS OF ISSUES

1. Surface land stations

The issues described in Table 1 shall be identified in most daily monitoring reports of the
different WMO Integrated Global Observing System (WIGOS) Monitoring Centres, not in the
daily monitoring reports of one particular WIGOS Monitoring Centre only.

Note: The timeline_for |ssumg an incident_ticket for NRT NWP_monitoring is r [Japan] 5 days

Table 1. Issues with surface land stations

Data availability One station showed data outages occasionally Low

(issues/incidents Several/all stations of one Natieral-MeteorologicalandHydrelegical

mightbe identified in Sew&ee—éNMH—S);lee-u-n-t-Fy Member [Japan] showed data outages Medium
Traditional

Alphanumeric Code
(TAC) and/or Binary
Universal Form for the
Representation of
meteorological data
(BUFR) data)

Timeliness (SYNOP Data of one station seemed to arrive delayed (later than 100 min)

data should be occasionally sinrce-5-dage Leil
available for users Data of several/all stations of one MMHS/eountryMember seemed to |\ o
within 50 min after arrive delayed (later than 100 min) occasionally sirce-5-dage

the nominal AII data of one station seemed to arrive delayed (later than 100 min) High

observation tillle)
All data ofseveral/all stations ofone NMH—S;‘_eeunt-FyMember seemed to hiat

Aeedraey/measurerre | Daily averages of quantitative measures of perform ance Low
atuReertairty-Quality | characteristics (based on observation minus background (O-B) results
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(issues/incidents from numerical weather prediction (NWP)) of one station exceeded the
might be identified for | target occasionally siree-5-d-age-(regarding bias [trueness], standard
several parameters, | deviation [precision] or number of gross errors)

for example pressure, [ Daily averages of quantitative measures of performance
temperature, wind characteristics (based on NWP O-B results) of several/all stations of
and humidity) one NMHS/eeuntryMember exceeded the target occasionally siree-5-¢ | Medium
age-(regarding bias [trueness], standard deviation [precision] or
number of gross errors)

All daily averages of quantitative measures of performance
characteristics (based on NWP O-B results) of one station exceeded

High

[precision] or number of gross errors)

All daily averages of quantitative measures of performance
characteristics (based on NWP O-B results) of several/all stations of
one NMHS/eeuntryMember exceeded the target siree-5-d-= - Very high
(regarding bias [trueness], standard deviation [precision] or number
of gross errors)

Quality One station showed suspicious values in reports occasionally inthe Low
(issues/incidents fast-5+4

might bg identi_figd Several/all stations of one NMHS/eeunrtryMember showed suspicious Medium
concerning suspicious | values in reports occasionally inthedast-5-+¢

values in reports, for [ All data of one station showed suspicious values in reports over Hi
example negative several days finthetast5-6) el

temperatures or snOW ' A data of several/all stations of one NMMHS/courtryMember showed

) Ite ; - Very high
during the summer) | syspicious values in reports over several days yhig

Station Metadata =~ [ S =t o S R e e e e s e

2. Upper-air (radiosonde) land stations

The issues described in Table 2 shall be identified in most daily monitoring reports of the
different WIGOS Monitoring Centres, not in daily monitoring reports of one particular WIGOS
Monitoring Centre only.

Table 2. Issues with upper-air (radiosonde) land stations

TABLE: Table shaded header with lines

(Data av/ailal?jility A One station showed data outages occasionally in-thetast5-d-[Japan]| Low
issues/incidents might -
be identified in TAC Several/all stat_|ons of.one NMHS/eeunrtryMember showed data Medium
and/or BUFR data) outages occasionally inthetast5-¢
One_station reported a sounding with a completeness issue Low.
Several/all stations of one Member reported_a sounding with a |[Medium,
completeness issue
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Timeliness (data of an
entire sounding should
be available to users
within 100 min after the
nominal observation
time)

(issues/incidents might
be identified for several
parameters, for
example pressure,
temperature, wind and
humidity)

The total number of reports of one station is significantly lower than | High
the expected number of soundings as defined in OSCAR/Surface
The total number of reports of several/all stations_of one Member [[Mery high
are significantly lower than the expected number of soundings as
defined in OSCAR/Surface
One station did not provide any data siree-5-dage High
Several/all stations of one NMHS/eeurtryMember did not provide .
any dat{c\ sinee-5d-age ’
Data of the entire sounding of one station seemed to arrive delayed Low
(later than 100 min) occasionally inthedtast5-¢
Data of the entire soundings of several/all stations of one
NMHS/eeuntryMember seemed to arrive delayed (later than Medium
100 min) occasionally inthetast5-¢
All data of the entire sounding of one station seemed to arrive High
delayed (later than 100 min) inthetast5-¢
All data of the entire soundings of several/all stations of one
NMHS/eeuntryMember seemed to arrive delayed (later than Very high
100 min) inthedast-S-d
Daily averages of quantitative measures of performance
characteristics (based on O-B results from NWP) of one station L

g . . : ow
exceeded the target occasionally siree-5-d—=ge (regarding bias
[trueness], standard deviation [precision] or number of gross errors)
Daily averages of quantitative measures of performance
characteristics (based on NWP O-B results) of several/all stations of
one NMHS/eeuntryMember exceeded the target occasionally siree | Medium
5-dage-(regarding bias [trueness], standard deviation [precision] or
number of gross errors)
All daily averages of quantitative measures of performance
characteristics (based on NWP O-B results) of one station exceeded Hiah
the target sinree-5-dage-(regarding bias [trueness], standard 9
deviation [precision] or number of gross errors)

All daily averages of quantitative measures of performance
characteristics (based on NWP O-B results) of several/all stations of
(regarding bias [trueness], standard deviation [precigicTn]_o_r number
of gross errors)

Very high

Quality (issues/incidents
might be identified
concerning suspicious
values in the reports,
for example negative
temperatures or snow
during the summer)

One station showed suspicious values in the soundings occasionally

Low

Several/all stations of one NMMHS/ceurtrrMember showed suspicious
values in soundings occasionally inthetast5-¢

Medium

All data of one station showed suspicious values in soundings siree

5dage

High

Very high

Station Metadata

One station_reporteddata butis notexpectedto send reportsduringthe period
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ANNEX 32. FREQUENT ISSUES, POTENTIAL CAUSES OF INCIDENTS
AND CORRESPONDING ACTIONS TO BE TAKEN

The figure below shows frequent issues arising in the WMO Integrated Global Observing
System Data Quality Monitoring System (WDQMS), their potential sources and corresponding
actions to be taken by data providers (usually National Meteorological and Hydrological
Services/operators).

ELEMENT: Picture inline
Element Image: Figure_4_en.pdf

END ELEMENT

WDQMS frequent issues, potential sources and corresponding actions to be taken
(BUFR = Binary Universal Form for the Representation of meteorological data; GOS =
Telecommunication System; NWP = numerical_;vga_tﬁe_r_p;e_d_ic_tit_)n; O-B = observation

minus background; OSCAR = Observing Systems Capability Analysis and Review

Tool; TAC = Traditional Alphanumeric Code)

ANNEX 43. ACCURACY, TRUENESS AND PRECISION

1. Introduction

It is important to base underlying guidance material on accepted scientific knowledge and
related general principles and definitions to establish community-wide accepted standards and
best practices for observation monitoring. It is of particular importance here to use
well-established mathematical, especially statistical, concepts and related terminology. The
terms “accuracy”, "measurement uncertainty”, “trueness”, “precision” and a few more are
often used when describing the quality of observations or measurements. Thus, it is important
to precisely define the meaning and usage of these terms. A commonly shared understanding
of the underlying terminology allows effective and efficient WMO-wide collaboration on quality
monitoring, evaluation and incident management. General principles and definitions are
described in this annex, and some terminology is brought into the specific context of
monitoring routine meteorological observations with the help of numerical weather prediction
(NWP) forecasts.

2. Definitions and interrelationships among types of errors

“accuracy” refers to “trueness” and “precision”. Thereby the following hold: “trueness” refers
to the closeness of agreement between the arithmetic mean of a large number of test results



INFCOM-3/Doc. 8.1(2), ANNEX 2, BRAFFLAPPROVED, p. 35

and the true or accepted reference value and “precision” refers to the closeness of agreement
between test results.

While the terms “accuracy”, “trueness” and “precision” describe performance characteristics of
a measurement or a set of measurements, the terms “total error”, “systematic error” and
“random error” describe the underlying related types of error in mathematical/statistical
language. Finally, the terms “"measurement uncertainty”, “bias” and “standard deviation” are
the related quantitative expressions of performance characteristics.

Measurements and observations are usually not free of errors. Measurements can be
considered an estimate of the true state of a parameter. However, truth is usually unknown.
And when measuring or observing, measurement or observational errors occur. The difference
between the measured or observed value and the true but unknown value is often called the
total error. This total error consists of two parts: the systematic error and the random error.
The systematic error is an offset, and remains constant in magnitude and sign when repeating
measurements. The random error varies when measurements are repeated, that is, the
magnitude and sign of the random error fluctuates. Systematic error and random error usually
cannot be determined precisely because truth and total error are usually unknown. Therefore,
the errors have to be estimated in practice. The error estimates are generally referred to as
performance characteristics. Trueness is an estimate of systematic error and precision
estimates the random error.

Quantitative expressions of the performance characteristics are defined as follows.

“Bias” is the quantitative measure of trueness. To calculate the bias, for a repeated
measurements of the same parameter, the difference between measured value and a
reference value is initially determined. In a second step, the bias is calculated as the average
of these differences. The reference value can be another independent very precise
measurement or another estimate of truth. In operational meteorology, short-term numerical
weather forecasts can serve as independent estimates of the true atmospheric state.

“Standard deviation” is the quantitative expression of precision. Both bias and standard
deviation contribute to the overall measurement uncertainty, which is a quantitative
expression of accuracy.

Note: The aforementioned description of interrelationships among types of errors, performance characteristics and
quantitative expressions of performance characteristics is based on a related text available at
https://sisu.ut.ee/measurement/7-precision-trueness-accuracy, which is an online course on Estimation of
Measurement Uncertainty in Chemical Analysis, by Mr Ivo Leito from University of Tartu, Estonia.

3. Numerical weather prediction short-term forecasts as reference in the
procedure for measuring accuracy, trueness and precision

To assess the quality (accuracy) of observations, a comparison of the observation “to be
assessed” and a “reference” has to be made. Ideally, the truth would be used as reference.
However, truth is unknown and it is therefore necessary to search for very good estimates of
the truth. This can be other observations or modelling results. At special observatories (that is,
only in a few places), it is affordable to compare observations against other independent
observations from different observing systems. This can be achieved by using two sensors that
are the same or by using slightly different sensors for the same physical parameter.

However, for large and widespread operational observing networks, a cheaper reference is
needed. Currently, the only omnipresent references are NWP model forecasts of the physical
parameters of interest. Therefore, instead of comparing observations against other
observations, using other references should be considered (for example, comparing
observations against forecasted fields of the observed variables). This was demonstrated in an
article by Hollingsworth et al. (1985). That article describes how the predictive skill of NWP
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models improved from 1975 to 1985, and it concludes that “it is therefore reasonable to
suppose that in areas with even moderate data coverage the accuracy of the analysis should
be comparable with the accuracy of the observations”. More specifically, it states that “the
6-hour prediction error is comparable with the observation error”. Based on this finding, it is
reasonable to use short-term numerical forecasts as reference for observation quality
(accuracy) monitoring. Such short-term forecasts are used as background information in
assimilation procedures and then often referred to as “first guesses”. The article by
Hollingsworth et al. (1985) explains that the “observation minus first guess” or “observation
minus background” differences have a simple statistical structure. It argues that “large
variations of the statistics from station to station, or large biases, are indicative of problems in
the data or in the assimilation system”. The effect of weather/synoptic variations that would
generally prevent a direct comparison of the data quality of different observing sites can now
be removed by subtracting the “forecasted weather”.

Other global modelling centres have also implemented similar observation data and
assimilation system monitoring tools. An article by Baker (1992) describes quality control for
the Navy Operational Atmospheric Database; that by DiMiego (1988) outlines the National
Meteorological Center Regional Analysis System in the United States of America; and that by
Ingleby (1992) explains The New Meteorological Office Quality Control System of the Met
Office in the United Kingdom of Great Britain and Northern Ireland.

The following should be taken into account for day to day monitoring of observation accuracy
by means of comparison against NWP forecasts:

—  Modelled temperature and wind fields in the free atmosphere taken from very short-range
forecasts are accurate enough and can be used as reference for observations. Routine
ongoing (such as daily) monitoring of, for example, radiosonde temperature and wind
data against the corresponding model data taken from short-term forecasts (called “first
guess” in data assimilation terminology) can at least help to spot drifts or jumps in the
quality of observations.

— Representativeness of model forecasts for other parameters (such as humidity and
precipitation) or for certain parameters near the surface (at the border between the
atmosphere and ground/sea/ice) is limited. For such parameters, monitoring against NWP
model results has to be conducted with care. Nevertheless, it is possible to identify sensor
drifts or sudden jumps in “observation minus first guess/background fields” (identification
of systematic errors).

—  Quality figures from models have to be considered with care, especially for observations
from mountainous and partly maritime regions. The representativeness of model forecasts
is much smaller in such places.

The advantage of the above approach of using NWP outputs as a reference for quality
(accuracy) monitoring of observations is that it allows relatively cheap detection of long-lasting
drifts or sudden and significant jumps in sensor readings (poor data quality).
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