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Summary and purpose of the document

This document provides information on the VOS data quality monitoring
conducted by the Regional Specialized Meteorological Centre (RSMC)
operated by the United Kingdom Met Office in Exeter.

ACTION PROPOSED

The Team will review the information contained in this report, and comment and make
decisions or recommendations as appropriate. See part A for the details of recommended actions.

Appendices: Met Office on-line monthly VOS suspect list for Jan 2011

Criteria for monthly monitoring of marine surface observations
Timeliness of VOS observations received at the Met Office, Jan 2011
Met Office on-line time of receipt statistics for individual ships, Jan 2011

Scheme for ranking VOS ships by quantity and quality of reports
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-A - DRAFT TEXT FOR INCLUSION IN THE FINAL REPORT
9.1.1 - Regional Specialized Meteorological Centre (RSMC) Exeter VOS monitoring report

9.1.1.1 Ms Sarah North reported on the activities of the Regional Specialized Meteorological Centre
(RSMC) Exeter, acting as CBS Lead Centre for monitoring the quality of surface marine observations.
It routinely produces monthly and biannual quality reports as well as providing essential feedback to
VOS operators regarding the quality of the data delivered by VOS ships.

9.1.1.2 The Met Office (RSMC Exeter) continues to compile lists of ships that have produced suspect
observations each month, which are sent to the WMO Secretariat. They are also available via the Met
Office web site*. The Team agreed that the monitoring criteria are set at the correct levels as shown
in Appendix B.

9.1.1.3 The Met Office also produces monthly lists of monitoring statistics for all VOS. To maintain up
to date lists of ships, the Met Office advised that it was using the latest data downloaded from the
online E-SURFMAR metadata database, as well as the latest WMO Pub47 data. In addition it uses
the masked call sign data available from the JCOMMOPS FTP site?.

9.1.1.4 It was noted that the SHIP masking scheme implemented by JMA in 2007 was still preventing
the Met Office from monitoring data from individual Japanese and some US ships. Although the Met
Office continues to collect data with real call-signs from JMA’s FTP server, it is unable to route the
data to its meteorological database due to problems with guaranteeing data security.

9.1.1.5 It was noted that the lists of VOS monitoring statistics available on the Met Office monitoring
web-site had been modified during 2009 to replace masked call-signs with real call-signs for those
ships with unique masked call-signs, and the ship names and country identifiers were also included
(this was an action from SOT-5).

9.1.1.6 Timeliness information for VOS reports received at the Met Office is also made available from
the observation monitoring web site® in graphical format. This information showed that the majority of
ship reports continue to be received promptly, with over 50% received within 15 minutes and 90%
within 60 minutes of the observation time. Timeliness information for individual ships is also available
from the website.

9.1.1.7 The Team noted that the Met Office had made its annual VOS ranking scheme results
available on their website for all VOS (an action from SOT-5). The scheme ranks the VOS ships in
terms of the timeliness, quantity and quality of their reports. This has been used to assess the annual
performance of UK VOS and for determining which individual ships should be presented with awards.
Details of the scheme are shown in Appendix E. VOS operators were invited to consider the value of
the proposed performance ranking system and to advise the Met Office if they considered that the
parameters used were appropriate (action; VOS operators; end 2011). VOS operators were also
invited to consider performance rankings when issuing awards to their individual VOS fleets (action;
VOS operators; ongoing).

9.1.1.8 The full report by the RSMC, Exeter, is provided in Annex VI.

1 : http://research.metoffice.gov.uk/research/nwp/observations/monitoring/index.html
2 : ftp:/Imask2real:vosmask@ftp.jcommops.org/mask2real.csv
3 : http://research.metoffice.gov.uk/research/nwp/observations/monitoring/marine/TOR/index.html


http://research.metoffice.gov.uk/research/nwp/observations/monitoring/index.html
ftp://mask2real:vosmask@ftp.jcommops.org/mask2real.csv
http://research.metoffice.gov.uk/research/nwp/observations/monitoring/marine/TOR/index.html
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BACKGROUND INFORMATION
Monitoring the quality and timeliness of VOS observations

The Met Office (RSMC Exeter), as WMO-designated lead centre for monitoring the quality of
surface marine meteorological data (observations from ships, buoys and other in situ marine
platforms), compares observations from individual platforms with the Met Office’s global model
background 6-hour forecast fields for each variable. Platforms for which the observed values
differ from the background by a significant amount are flagged as suspect.

Monthly lists of suspect platforms are sent to the WMO Secretariat and also exchanged among
the 4 lead monitoring centres (Met Office, JIMA, NCEP and ECMWF), and other centres, for
comparison. Generally there is considerable agreement between the different centres, both in
terms of suspect platforms and mean and standard deviation of differences from the background
fields. The Met Office monthly suspect lists are available via the Met Office web site*. A recent
example of our on-line VOS suspect list for January 2011 is shown in Appendix A. Monthly QC
plots are also available from the website for each ship that is listed as suspect.

(N.B. The link* to the Met Office web site will be replaced during 2011 and the new URL will be
circulated to users via the JCOMMOPS mailing lists - it will probably be under
http://www.metoffice.gov.uk/research/weather.)

Originally only mean sea level pressure was monitored, but wind speed, wind direction, sea
surface temperature, air temperature and relative humidity have been added to the information
being exchanged on a monthly basis. The current monthly monitoring criteria for the 6 variables
are shown in Appendix B. The meeting is invited to confirm that the monitoring criteria continue to
be set at the correct levels.

The Met Office also produces monthly lists of monitoring statistics for the VOS fleets recruited by
certain countries. To maintain up to date lists of the VOS fleets for each country concerned, the
Met Office uses WMO Pub 47 and the meta-data available from the E-SURFMAR web-site.
However, to ensure that recently recruited VOS vessels are included, the Met Office also
receives monthly fleet updates from a number of countries.

Masked call sign data available from the JCOMMOPS Mask vs Real database is also taken into
account when preparing the lists of VOS monitoring statistics. The statistics available on the Met
Office web site were modified during 2009 to replace masked call-signs with real call-signs for
those ships with unique masked call-signs (the ship names and country identifiers were also
included). This was an action from SOT-5.

National focal points are notified when the latest VOS monthly monitoring reports and suspect
lists become available on the Met Office website by means of an email sent by the Met Office to
the SOT, VOS and PMO mailing lists, which are maintained by JCOMMOPS. It is important
therefore that focal points wishing to receive this monitoring information check that their
JCOMMOPS mailing list information is kept up to date. However, the monthly monitoring
statistics continue to be emailed directly to major VOS operating countries, and as mentioned in
reports to previous SOT meetings, any other national focal points who may wish to receive
directly emailed copies of the monthly monitoring lists or ‘suspect’ ship lists should advise the
Met Office of their email address.

Every 6 months more detailed monitoring reports, for all platforms, are produced and made
available to the WMO Secretariat via the Met Office web site. The statistics relating to suspect
VOS operated by specific members are extracted from the report and distributed by the

4 : http://research.metoffice.gov.uk/research/nwp/observations/monitoring/index.html


http://www.metoffice.gov.uk/research/weather
http://research.metoffice.gov.uk/research/nwp/observations/monitoring/index.html
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Secretariat to national focal points for the members concerned, under a covering letter requesting
that remedial action be taken to correct the problems. The Team is invited to note that the Met
Office intends to discontinue producing the individual time-series plots for each suspect platform,
due to the time-consuming nature of this work and doubts as to the usefulness of these time-
series for correcting problems, especially considering the monthly information available
(mentioned above). The general overview and statistics are deemed to be more useful on this
time-scale, and these will continue to be produced and be available from the Met Office web site.

Timeliness statistics for VOS reports received at the Met Office are available from our web site®
where monthly timeliness data for individual VOS is available as well as tables and graphs
showing the relative timeliness of national VOS fleets. A graphical example for January 2011
data is shown in Appendix C, where it can be seen from the upper graph that the majority of ship
reports were received promptly, with more than 50% received within 15 minutes and about 90%
received within 60 minutes of the observation time. The timeliness has improved markedly in the
past two years, probably due to increased automation. The cut-off time for operational NWP
global data assimilation is typically 90-150 minutes after the analysis times of 00, 06, 12 and 18
UTC, so more than 90% of global VOS data should be received in time to be assimilated. An
example of timeliness information for individual call-signs during January 2011 is shown in
Appendix D.

Since SOT-5, the Met Office has started producing annual lists of all VOS ships, ranked in order
of importance to the numerical weather prediction (NWP) system, and made them available from
the Met Office web-site®. The ships are ranked in terms of their quantity, quality and timeliness of
reports, largely to assist in presenting awards to the best performing ships (initially in the UK
VOS fleet). The method and latest results for the UK fleet are shown in Appendix E.

As mentioned at SOT-5, the Met Office's role as CBS Lead Centre for monitoring marine data is
incomplete, with Japanese ships not being monitored individually, due to JMA’s adoption of the
‘SHIP’ masking scheme. The Met Office continues to collect the original data from JMA’s FTP
server, but this data is not routed into our meteorological database due to issues concerning its
security. Consequently, to ensure that the VOS can continue to be monitored efficiently, the Met
Office (RSMC Exeter) would prefer that all countries adopt a masking method with a unique
masked identifier for each ship, until the new ENCODE masking scheme is rolled out.

5 : http://research.metoffice.gov.uk/research/nwp/observations/monitoring/marine/TOR/index.html
6 : http://research.metoffice.gov.uk/research/nwp/observations/monitoring/marine/VOSranking/index.html


http://research.metoffice.gov.uk/research/nwp/observations/monitoring/marine/TOR/index.html
http://research.metoffice.gov.uk/research/nwp/observations/monitoring/marine/VOSranking/index.html
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APPENDIX A

MET OFFICE ON-LINE MONTHLY VOS SUSPECT LIST FOR JAN 2011

SEARCH Met Office

» Home = Research » MWP » Observations » Observation Monitoring = Surface Marine Monitoring »= YOS MME = Pub47
Suspects

NWP | Climate | Seasonal forecasting | Atmospheric processes | Oceanography | Projects | The stratosphere

Pub47 VOS Suspects for Jan 2011

Toview the suspect threshold for each variable and statistic, hover your cursor over the relevant column. Please
note that the bias and standard deviation statistics listed below exclude observations having gross errors.

Cbservation Processing
Cbservation Types

PRESSURE (hPa) :

CTRY CALL ) uality Control
PODE SHIP NAME gy TOTAL GE[%) BIAS  SD Graph Obsenvation Monitoring
CA  GRIFFON CGDS 541 9 . 07 QC plot m
DE JPOTUCANA ABRWA 2 0 46 29 QC plot
DE  SANTA CLARA DAIT 74 0 48 0.8 C plot News releases
EU  CELTIC VOYAGER (AWS) BATEUD 45 43 1u5 21 QC plot B contact
GBE  CSCL Long Beach VRCZ7 32 0 59 12 QC plot
GB  Eridge ZCBHT 35 0 9.1 15 QC plot Contact us
RU  BORIS SYROMYATNIKOV UCUF 51 /2470 QC plot
RU  ELENA SHATROVA UITR 28 0 610 23 QC plot
RU  OLEG NAIDENOY ucuc u 0 51 19 QC plot
US  CARNIVAL SENSATION CAFMB 25 0 54 23 C plot
US  HOOD ISLAND CALU4 0 43 16 QC plot
US  INDIANA HAREOR WiN3191 28 3% BB 49 C plot

TEMPERATURE (deg C)
CTRY CALL ,
T SHIP NAME gy TOTAL GE(%) BIAS  SD Graph
AU NORTHWEST SANDERLING VINVZ 24 42 0o 09 QC plot
CA  ARCTIC VCLM 70 0 46 14 QC plot
NO  FF JAN MAYEN LAHV 70 0 45 42 QC plot
RU  BORIS SYROMYATNIKOV UCUF il 0 59 44 C plot
US  AURORA WYMEsET 154 0 54 26 QC plot
US  INDIANA HARECOR WiN31a1 28 11 97 5.0 QC plot
US  KOTA JAYA VRWM2 22 0 47 55 QC plot
US  VALDEZ STAR WCOTET4 7l 7 71 28 C plot

WIND SPEED (m s-1)

CTRY CALL ,
CODE SHIP NAME SIGN TOTAL GE (%) BIAS sD Graph
GBE  Chiguita Deutschland CEKDE H 0 ) QC plot
ML APOLLOGRACHT PCSV 44 M 04 23 C plot
US  BERLIAN EKUATOR HPYK 28 71 51 54 QC plot
U5 INDIANA HARECR WxN3191 28 0 -0 44 QC plot
US  KNORR (AWS) NWSD029 120 0 38 21 QC plot
IS  OCEANUS (AWS) NWS0028 67 0 £10 16 C plot

WIND DIRECTION (deg)
‘:(T}EE SHIP NAME CALL' 'oTAL GE(%) BIAS SO Graph
AU FLORENCE 5 493 781 QC plot
GE  British Ruby 28K12 21 0 318 590 C plot
GE  Chiguita Deutschland CEKDE Al 0 380 9717 QC plot
GE  RubyPrincess ZCDY2 215 2 246 1050 QC plot
GE Wren Arrow CRIDT ks 0 139 863 QC plot
NL  APOLLOGRACHT PCSY 35 43 0.1 1185 C plot
ML POLAR STREAM DDER2 37 0 34 527 QC plot
Nz TASMAN CHALLENGER (ANTIGUA VIBE4 2 0 147 034 C olot

AND BARB
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APPENDIX B

CRITERIA FOR MONTHLY MONITORING OF MARINE SURFACE OBSERVATIONS

Monitoring procedures

Period :One calendar month.

Data monitored Reports from each unique identifier for ships,
Ffixed buoys and platforms.

Standard of comparison :Background field from Exeter global model.

Observation times cAll hours

Elements monitored :Mean sea level pressure (hPa).

:Wind speed (ms™).

:Wind direction (degrees).

tAir temperature (°C).

:Relative Humidity (%).

:Sea surface temperature (°C).
Parameters monitored

NOBS :Number of observations received, excluding duplicates.
%GE :Percentage of observations with gross errors.
%REJ :Percentage of observations flagged, excluding
those with gross errors.
SD :Standard deviation of difference of observations from
background values, excluding those with gross errors.
BIAS :Mean difference of observations from

background values, excluding those with gross errors
(N.B. a positive bias indicates the wind
observation is veered to the background).

RMS :Root Mean Square difference of observations from
background values, excluding those with gross errors.

GROSS ERROR LIMIT 15 hPa (pressure)
125 ms™ (vector wind)
:15 °C (air temperature)
-50% (relative humidity)
10 °C (sea surface temperature)
SELECTION CRITERIA :NOBS >= 20 , and one or more of the following:
1.Bias >= 4 hPa (pressure)
>= 5 ms (wind speed)
>= 30 degrees (direction)
>= 4 °C (air temperature)
>= 15% (relative humidity)
>= 3 °C €]
2.SD >= 6 hPa (pressure)
>= 80 degrees (direction)
>= 6 °C (air temperature)
>= 25% (relative humidity)
>= 5 °C (SsT)
3.PGE >= 25

N.B. Observations of wind direction are only included in the wind direction
statistics if the observed or background wind speed is greater than 5 ms™
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APPENDIX C

TIMELINESS OF VOS OBSERVATIONS RECEIVED AT THE MET OFFICE, JAN 2011

All VYOS Ships - January 2011
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APPENDIX D

MET OFFICE ON-LINE TIME OF RECEIPT STATISTICS FOR INDIVIDUAL SHIPS, JAN 2011

SEARCH Met Office ﬁl

-

» Home » Research » NWP » Observations = Observation Monitoring »= Surface Marine » VOSToR Stats = SHIP

NWP | Climate | Seasonal forecasting | Atmospheric processes | Oceanography | Projects | The stratosphere

Pub47 Time of Receipt Statistics by SHIP for January
Observation Processing
N ~ ] ) ] Average Observation Types
CTRY CALLSIGN Observations N<30 N<60 N<120 K360 ‘0 i Jality Conrol
TEWAADS 45 3 4 42 1 H3 Observation Monitoring
TEWAADT 3 320 82 K<) 0 130 m
TEWAADD 2 2 2 2 0 185
TEWAALR 21 16 21 21 0 19.2 News releases
TBWAALY 48 39 4 4 1 432
ML PCAM AALSMEERGRACHT 7 B B 7 0 181 Contact us
ML PCCL ACHTERGRACHT 3h 3w/ 336 0 182
ML  PCDE ADMIRALENGRACHT 26 24 25 26 0 152
ML PHMH AFRICABDRG 19 17 17 17 0 294
ML PJIKV AGULHAS STREAM 1 0 0 0 1 1142.0
ML PCEU ALEXANDERGRACHT 40 3B/ O3B 39 0 185
ML PHIN AMAZONEBORG 65 A3 B GBS 0 126
ML PHET AMERICABORG 20 15 18 20 0 152
ML  PCPR AMSTELGRACHT 5l 43 51 5l 0 130
NL  PCGQ AMJELIERSGRACHT 39 28 36 37 0 295
ML PCQL ANKERGRACHT 50 3| 47 49 1 40.8
ML PJJI ANTILLA 4 4 4 4 0 18
ML PCSV APOLLOGRACHT a7 47 47 47 0 108
ML PCTG ARCHANGELGRACHT 35 31 3 35 0 148
ML PHHD ARMEBORG ] g 8 8 1 6.2
ML PCUI ARTISGRACHT 53 44 43 49 0 301
ML PHIW ASIABDRG kT 25 3 37 0 197
ML CEKE3 ASIATIC 17 15 17 17 0 157
ML PHNG ATLANTICBORG 3 18 30 31 0 38.7
ML PCWX ATLASGRACHT 45 42 42 43 2 435
ML PFPT AVATAQ kT 28 31 32 3 79.0
ML PENR BENGUELA STREAM 117 114 117 117 0 134
ML LAIKS Berge Pacific 17 7013 15 0 521
ML LATDZ BERGE STAHL K<) 28 32 32 1 414
ML ABIHE BUZZARD BAY 5l 45 50 50 0 204
ML PJRH COLD STREAM G0 59 53 59 0 133
ML ABIP4 COMOROS STREAM 41 32 38 40 0 245
ML PHEM CORAL FAVIA K<) 31 3 K] 0 165
NL PDIB CORAL MEANDRA 40 28 3B 3B 1 BY.S
ML  ELWCS  CORAL PALMATA 52 ¥ 50 52 0 261
ML ELXGS  CORAL PAVOMNA 32 32082 32 0 12.0
ML PCFT CORAL RIGIDA 46 41 45 45 0 221
ML  PBOF Damgracht 27 23 23 24 1 421
ML PDNN DAMIELLA 7 7 7T 7 0 12.0
NL  PBLD Diamantgracht 35 120 289 3 0 50.6
ML  PBSZ Dolfiingracht 11 g 9 9 2 1409
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APPENDIX E

SCHEME FOR RANKING VOS SHIPS BY QUANTITY AND QUALITY OF REPORTS
Ranking Method

Statistics for each ship are accumulated for the year and these are used to rank the ships in terms
of number of reports received, quality of the data and timeliness of the reports throughout the year.

The variables considered are:

Pressure (P)

Wind speed (Spd)

Wind direction (Dir)
Temperature (T)

Relative humidity (RH)

Visibility (Vis)

Sea Surface Temperature (SST)

- these are the variables reported by SHIPs that are assimilated operationally at the Met Office.

Number of reports score

The set of numbers of reports received (Nobs) is ‘capped' to limit the influence of any very high
numbers from automatic stations, then a score is calculated for the number of observations (obs)
received:

Firstly the values in Nobs are inversed to give low (good) scores to ships with high numbers of obs
and vice-versa, Nobs = MAX(Nobs) - Nobs

Secondly, so that ships with below average numbers have scores greater than 1.0, and vice-versa,
we set NumObsScore = Nobs / MEAN(Nobs)

Quality score

Quality scores for each variable are calculated, based on the following observation-minus-
background (O-B) statistics:

MeanScore = (Absolute value of mean O-B) / VariableLimit

SDScore = (Standard Deviation of O-B) / VariableLimit

[where the following VariableLimit values are used, based on the Met Office reject list thresholds:
P =2.0 hPa, Spd = 3.0 m/s, Dir =40 degrees, T = 3.0 C, RH =15.0 %, Log(Vis) =1.0, SST =3.0
C]and GEScore = (Number of Gross Errors) / (Mean number of Gross Errors)

(N.B. For ships with 100% gross errors, the Mean and SD scores are set to the worst in the set.)
All scores are capped at 2.0, then a "quality-score" is created for each variable:

QualityScore = (MeanScore + SDScore + GEScore) / 3

Time of receipt score

Time of receipt (TOR) scores are produced from yearly totals for the following ToR categories:
reports received within 30 minutes of the report time, 30-60 minutes, 60-120 minutes, 120-360
minutes and after 360 minutes.

Each ship is given a score that is the sum of the following numbers of points for each category
multiplied by the number of observations in that category:

points_30 = 0.0, points_60 = 30.0, points_120 = 75.0, points_360 = 225.0, points_after = 345.0
(These scores are just the values of the mid points of the ranges minus the mid-point of the first
range (15 minutes) to make the best score zero; and 'points_after' has just been set to 360 minus
15 as the range is unbounded.)

The ToR scores are then divided by the scores the ships would have received had all of their
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observations been received between 60 and 120 minutes, i.e. we are suggesting that observations
should really have been received within two hours and that reports received later than that are less
useful to NWP. The ToR scores are also capped at 2.0.

Combined score

The NumObs, Quality and ToR scores are combined with weights of 0.4, 0.4 and 0.2,
respectively, for each variable.

For ships that do not report certain variables the scores are set to the worst score for that variable
(usually 2.0).

Then the scores for each variable are combined using the following weightings:
P=2.0,Spd=1.0,Dir=06,T=1.0,RH=0.6,Vis=04,SST=1.0.

These weightings are estimates of the relative importance of each variable to the NWP models
(their values may need some further tuning).

Wariable Weights Score Weights

Time of
Receipt
1.0

Pressure
20

Relative
Humidity
06

Tempersture
1.0

Wyinc
Direction
06

N.B. The above ranking scheme is only intended to give an indication of the relative performance
of individual observing ships and marine platforms. It is primarily aimed at usefulness for NWP and
therefore only takes into account observations that have been received in near real time. It takes
no account of delayed mode observations collected for climate studies (for which timeliness is
largely irrelevant).
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Annual VOS ranking scheme —results for UK ships for 2010
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