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2 Met Office _ Whatdowedo?

SWAT Analysis site Weather Assessment Team

+ SWAT - is a team made up of cross discipline operational subject matter experts.

* They are responsible for carrying out Quality Assurance on any potential new record or extreme
observation that is of regional or national significance and assessing any issues that may be raised.

Purpose: To validate or dismiss any potential new record/extreme observation recorded within
the Met Office Network in a timely manner.

___ Whyisthisimportant?
We need to ensure all our observations are reliable, plausible and accurate. Media, and

other stakeholder interest, has grown significantly over the last 5 years. This requires our
quality assurance process to be enacted as soon as these instances are alerted.

There are approximately 300 Land Synoptic sites and 150 Voluntary Climate sites reporting hourly and
daily values into the Met Office databases.

* Key observations are used in real time and delayed mode by:
» Forecasting models
* Press Office
» Social Media (internal & external)
* Media Services
* Business Services
* Media Channel Presenters
« Met Office products (either sold to customers or viewed on a national media platforms).
* Acedemia
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Before the Weather event

2

Quality Control Team receives guidance ~ 3-4 days in advance of any
extreme weather event where potential records could be reached.

QC team On Alert.

\

?;?

When there is an impending high-profile weather event that is
likely to cause higher-than-normal national media interest, SWAT
Chair meets with Chief Forecaster & Head of Media Services to
discuss approach.

OFFICIAL

Parameters covered by SWAT

National and Regional records
Temperature (max / min)
Rainfall

Wind max gust

Snow depth, MSL Pressure & Sunshine
(to a lesser extent)
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The Process

During the Weather event

/

C¥

Real Time Monitoring (RTM) Quality Control team
monitor hourly +/or minute data (depending on the
element) during the weather event.

~

J

\

-

fad

SurfaceNet data trend view using Grafana/STORM
(applications for viewing live minute data) to check if
the value is plausible.

~

)

~

Yellow Warning = 2 hourly | Updates issued to internal

Amber Warning = 1 hourly — & external customers /
Red Warning = 1 hourly users via SharePoint.

\

)
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Minute data trace (Grafana) for Air
Temperature at Charterhall Weather Station

Real Time Weather updates

Temperatures

All data in the links are based on
the digital records in MIDAS

All times in the records are in

. GMT

Link to all Records &

exc
from weather data output can be
found at: Site Exclusions list

at: Weather Warnings Archive
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Step 1
SWAT Meeting

» called ASAP after an extreme
has been identified

* All standard checks carried out
and discussed

» Observation verified as possible
or

 (Observation dismissed as
erroneous:

+ SWAT document completed
and all evidence filed

« Statement issued to data users
* Faults rectified.

)

Step 2
Site Visit required

Regional Network Officer (RNO)
carries out site visit ASAP.
Instrument field verification
carried out.

Exposure assessed following
WMO Guidelines (CIMO)

RNO completes SWAT
document.

Sensor recovered and sent to
QA Lab for Calibration.

)

SWAT Members

Senior Operational Meteorologist, Chair

Climate & Pollen Observations Manager

Land Observations Manager

Operational Meteorologist, Secretary

Regional Network Officer representative

Step 3
SWAT Meeting

RNO & QA Lab report findings back
to SWAT.
SWAT examine findings and discuss
validity of observation.
Observation either verified or
dismissed.
Statement issued to data users:
* Press Office & Media Services
* National Climate Information
Centre (NCIC)
* Weather Impacts and Advice
Guidance unit (WIA)
SWAT Chair completes SWAT
document containing all relevant
verification details and evidence for
archive.

Local Regional Network Officer

OBQM Data Analyst
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=2 Net Office Standard Checks carried out

Near real time and standard quality monitoring of initial data.

\
Closer inspection of 1-minute data, checking for error flags or any other irregularities with the
data.

b

Asset check in ServiceNow.

b

Check calibration dates of the sensor.

b

Check for any relevant current INCs

b

Check Site Condition Reports and latest inspections.

b

Check the minute data for the period is complete in the MIDAS Minute Data database.

\
Check latest Site photographs relating to the exposure, condition of the instrument and
installation.

OFFICIAL



OFFICIAL

Worked example
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Summer 2022 UK Heatwave - -Témperat“re

atwave.
« Extreme Weather Warning UK he 1 on Tuesda —

: 0 r1s€ —
issued affecting large area of | and 11ke1v tRed weather Warnn.gr LO
central England from 00:00 |y ="Fwhat does extreme heat alert
Mon 18t July — 23:59 Tues T - 211d Vet . mean - |

th e \ et Office wea ther f
19t July. tlIcr grecast
UK braced for record tempera==== i

| ‘\ | T
» Real Time Monitoring QC =~ Llha=d=" . UK‘S hottest L‘__/W :
Team alerted that extreme | UK heatWaVeo d d _ ingerous' .
temperatures were expected | corac eakin -
| tures 1 (& ,. 8 (
and records may be broken. | ever tempﬂa h. ‘\ a
in y ; t t IS &L irairm rom sou rr]n
« Constant monitoring of data | hOW h()t Wl‘l 1t ge ?ﬁotivea?ﬁzrfﬁasso the
. ,‘1 an Af hinh nressure with
using Grafana/Storm. about the
 High media interest. e ——— mlu_ll - J
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New Provisional UK & England high temperature record

On 19t July 2022, 40.3°C was
recorded at Conlnngy Z Met Office  Highest daily maximum temperatures
(Lincolnshire), setting a new UK and

England temperature record by a

margin of 1.6°C, and muiltiple
stations across England also 40.3°C 37.1°C 34.8°C

. o
exceedlng 40 C Coningsby Hawarden Charterhall

Th|S heatwave marked a milestone in (Lincolnshire) (Clwyd) (Scottish Borders)
UK climate history, with temperatures
over 40°C being recorded for the first
time in the UK.
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Standard Checks carried out
Forecast data provides the context and locations of | [MESEEEER j = iy S TR e gﬁﬂmm“msmefg“'ﬁﬂ s |
expected extremes accompanied by the UK's first | 520 2 | TRy 7 @ e o rJd

red extreme Heat Warning stretching from London
up to Central England. Coningsby being located
within the extreme warning area and the forecast

higher thickness values for the period. X
: . ST
The value of 40.3°C recorded at Coningsby has significant m™ T
support among not only near neighbours but generally within the A % ccacio BB
a|rmaSS. hester Sr@m EI % EI
No recent /historical issues have been identified with the data EpE ENE . B x
. . . . - . E Eg E’ @
prior to the event, with the site maintaining a high QC record. Fod b=
erhampton @'ce“er Erborough E NOMEI
. ) Bir@%@ EX £
Value passed automated Quality Control checks, along with ‘ o] ]
. g . . . . E'HE @ E Ca@dge ﬂ?l
manual verification from both the Real Time Monitoring and =
Climate QC teams. e = ﬁmg
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Inspection of 1-minute data and trend
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Standard Checks carried out
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Quality Assurance Laboratory
Met Office FitzRoy Road Exeter EX13PB United Kingdom
Tel: +44(0)1392 885501  Fax: +44(0)1392 885853

Met Office
Certificate of Calibration for an
Electrical Resistance Thermometer

Met Ref: 21810 Type: ERT, Mk4A Troe Temp. (*C) | Resistarce (2)
Serial No: 118869/19 Asset No: SM100731 -30 88.227
Cert. No: TE105/21  Calibrated by: SW -20 92.165
Date of Test: 14/04/2021 0 100.011
Cal. Due: 13/04/2029 +30 111.691

+40 115.560

For the Chief Executive, Met Office.

N.B. Please read the notes overleaf.

1. All standards and measuring equipment used for this calibration are traceable
to the realisation of the units of measurement as made by the National

Physical Laboratory.

2. The uncertainty of measurement of the test equipment used is calculated

not to exceed +0.02°C.

3. The reported uncertainty is an expanded uncertainty calculated using a
coverage factor of k=2 which gives a level of confidence of approximately 95%.
4. The uncertainty quoted refers to the measured values only, with no account
taken of the instrument’s ability to maintain its calibration.

5. The instrument may be unreliable after the re-calibration expiry date.

6. This card should remain with and accompany the instrument at all times.
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N MAX~ Annotate Suspect Data

Annatate Eroneous

Coningsby Automatic Weather Station - temperature_air_1_minute_meal

lemperature_sir_1_minuie_mean - opesational

A
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Site Visit by RNO on 20t July (next day)

« Field verification carried out using an ice bath. Both the duty air
temperature sensor (SM100731) and standby sensor (SM100736)
passed site verification.

* Instruments were found to be clean, free from damage and
installed correctly.

* CIMO Assessment for Temperature and Humidity calculated as
Class 3 — due to proximity of potential heat sources (Concrete
pathways)

* CIMO ‘Commission for Instruments and Methods of
Observation’ is the sitting classification as described in WMO
No8

Exposure Comments:

The grass had previously been weed killed under the screen but is

showing signs of recovery — tufts of grass are present. The grass in

the rest of the enclosure was very dry due to a prolonged period of
hot dry weather. This is representative of the surrounding area.
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QA Lab report

= Met Office

Physical Condition Calibration

The ERT (SM100731) was returned to the QA Lab on The ERT was immersed in a stirred

Monday 26t on arrival it was visually inspected for any calibration bath and tested against one of
defects and the electrical insulation between the individual our SPRT probes at the standard 5

wires and the probe case was tested. The probe was found calibration points (-30°, -20°C, 0°C, +30°C

to be in excellent (nearly new) condition and the electrical and +40°C). The results were compared to
insulation test results were >9.0GQ (an ERT passes the results found before the unit was
inspection if the insulation value is above 100MQ). deployed in 2021 and are shown in the table
Temperature standard rompmare | o | e | e
An Isotech 670SQ SPRT, sn:368 was used to carry out the 0.001°C) (14/04/2021) (26/07/2022)

. . . . . -30.000 88.227 88.228 +0.001
recalibration. It was checked against our ITS-90 fixed point oo R e s
Gallium Standard prior to the calibration and an offset of 57000 TIEE TIEE 5500
+0.002°C was found, this is well within our calibration 30.000 111691 111690 0001
uncertainties which are +/-0.02°C at 95% confidence levels. 40.000 115.560 115558 20.002

*Note a change of 0.001Q) is approximately equivalent to a change of 0.004°C
Conclusion
The probe was found to be in excellent condition and is showing a negligible change in calibration since April 2021.
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== Met Office £ 403°C at ConingsbY.

— s temperatur owing 2

s new record-high irmed by the Met Office, foll

: been conf _
h“‘rgﬂis‘héanalys'\s and quality control.

Step 3

SWAT Meeting

« RNO & QA Lab report finding
to SWAT.

«  SWAT examine findings and d
validity of observation.

* Observation either verified or
dismissed. :

« If verified — Statement issued to: in Li . 1 g st soeny ey e o f 8

. af frankal struciures bring seme relatively cooler air ta parts of Noethern Iresland
and the Swlh-West Englmd n the k!

* Press Office & Media Services . R

« National Climate Information
Centre (NCIC)

« Weather Impacts and Advice

Guidance unit (WIA) SWAT document is released

* SWAT Chair completes SWAT internally for verification by Senior
document containing all relevant
Management Team.

verification details and evidence for

a daily maximum temperature of 40.3C was recorded at

confirmed by Met Office

megsurement.

archive. Once verified, sent to Library &

Archive Team to be published on
External Website for public access.
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Issues SWAT can uncover

A LAl ANLONLA

Birds Tree / Hedge Insects Lightning Rabbits, Acc. Damage, Weedkiller Vandalism Livestock Leaves Frost or
Growth Strike Moles strimmer Interfer. Ground
(o ]
On site Theft Electrical,  Snow  Break, excess. Metadata Ins Drift Spray, Flood Construction Vehicles
Hardware Power Drift / Melt wear [/ Config Error e TR TRl i U sE iR e
or wiring

Climate (QC2)

HO Time Series

Installation Site Collection

_ Maintenance Processing
Batch Testing

I
Instrument Installation & H— B Data Processing
Housing H | E

Grass Misread /  ObSeNVing  oommg hardware Processing Observing

[ in translation Practice :
Maintenance  Cuttings | transcription  App Error or provider Errors Process

Exposure Observer
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