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PS43

» PS43 should be going into operations next week.

 Major change to ensemble forecast with En-4DEnVar ‘Ensemble of 4D-
ensemble-vars. Creates an ensemble of initial conditions generated
through their own data assimilation. Better spread and reduced forecast
errors.

* Upgrade to model physics with Global Atmosphere 7.2 configuration,
Improves deep convection, representation of cloud, radiation, warm rain
microphysics and boundary layer processes
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% Difference (GBGNSSTempThin2hour vs.

% Difference (GBGNSSTempThinZhour vs. Control) - Overall 0.08%
Control) - Overall 0.04% RMSE against own analyses for 20180715 00:00-20181015 23:59
RMSE against ECMWF analyses for 20171201 00:00-20180228 23:59
max = 20

max = 20 NH_PMSL anl
5o NH_W250 anl
::’Wégg G :Q: NH_W500 anl
NH_W850 anl NH_W850 anl
kY NH_W10m anl
NH_W10m anl NH_T250 anl
NH_T250 : i anl NH_T500 anl
NH_T500 nilin anl NH_T850 anl
NH_T850 i anl NH_T_2m o anl
NH_T_2m i an: NH_Z250 anl
NH_Z250 an NH_Z500 anl
« Changes to Ground based
NH_Z850 anl TR_W250 : anl
T : : TR_W250 anl TR_W500 0 anl
GNSS temporal thinning in 00
TR_W850 SR anl TR_W10m anl
v TRT250( -~ e anl
Global Lt R i
- TR_T500 . . . . | anl TR_T850 ©c | anl
TR T850 I TR_T_2m anl
= : an SH_PMSL P anl
1 RLL siefoirge anl SHW250 . anl
* anged trom one observation w250 ane e SHW500 AHE anl
SH_W500 e oanl 2HW850 R b pie
. - - - H SH_W850 RERRRAANS SH W10m Ko i
In a 6h assimilation window to 2 o k] R
SH_T250 cieleisieieieias anl SH_T500 ool anl
- - - SH_T500 e | oanl SH_TB50 A anl
hourly thinning. This has s S
" SHT 2m| - - - - anl SH_Z250 S anl
H SH_Z250 e s | oanl SH 7500 P anl
Increased the number of gcmel
. Eufr_vf‘ggg e e :?: Euro_W250 o anl
observations by about 250 %
. Euro W10m anl Euro_W10m anl
- Euro_T250 anl
Euro_T250 - anl Euro_T850 . anl
- Euro_T850 anl Euro_T_2m anl
e Improvement in SH -
Euro_Z500 . anl Euro_RH_2m 5o . anl
Euro_RH_2m anl UK4_T_2m anl
UK4_T_2m M anl UK4_RH_2m | . anl
UK4_RH_2m anl UKIndex_T_2m anl
UKIndex T 2m anl UKIndex_RH_2m anl

UKIndex_RH_2m anl E$E§§§§E§§§§E§§

ifgﬁﬁﬁ%ﬁ@g%ﬁmg% )_'_|—>—>—>—|—>—>—>—+++++

Rttt A F A A e

e e s



= Met Office

Current Stations Assimilated

GLO currently assimilated

e

c TS " i " 77| assimilated
stations as of
26/11/2019
745 stations
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PS43 updates

* On release of PS43 there will also be a few other Ground based GNSS
updates

* In the Global model the METG and METO ACs will be replaced by MTGH
and MTRH.

« A new bias correction will also be included.
« METO will also be replaced in the UKV but still needs to be formalised.
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Current Ground Based GNSS Setup

 Ground based GNSS assimilated in both the Global NWP model and the
convective scale 1.5 km UKV NWP model.

« Use 4D-VAR assimilation in both Global and UKV but only Global is
assimilating more then one ob in the assimilation window.
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Bias Correction

« Use a static bias correction with stats accumulated over a longer time
period, preferably about a year.
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Station list

« We use a white listing method, everything is rejected and then
observations brought back in if they pass quality control.

* Observations rejected if
- height difference between station and model greater then 300m
— O-B is greater then 0.055 m (This needs to be revised more to come)
- Do not have a bias correction
- Not in the list of processing centres
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Where did that cloud come
from?

An interesting operational case that
demonstrated the need for good quality
control.

www.metoffice.gov.uk



= Met Office

Extra Cloud over France - 29th I\/Iarch 2019

09:00 Friday 29/03/2019 (T+00:00) 09:00 Friday 29/03/2019 (T+05 00)

 Substantial difference &%
in the amount of cloud #
over France between
the 6Z T+3 (right) and
the 9Z (left).

* This was identified by
the Chief
Meteorologist and
passed on to R20
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29t March 2019

« R20 did some Ground "ﬂ-w e G
based GNSS denial reruns e 87
at the 7Z cycle.

* The left is with GNSS
observations, right without.

* Lots of medium level cloud
over France, not much
difference over the UK.

GNSS Observatlons " GJN'SS Observations
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Forecast Precipitation

e 127 runs at T+27 show
the precipitation that
was produced in the
forecast over the South
East UK.
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ROBH Data

CHBL Station in Northern France
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== Met Office ROBH Assimilated O-B values

ROBH)assimilated_Obs_06Z . ROBH)assimilated_Obs_07Z ROBH)assimilated_Obs_08Z

ROBH)assimilated_Obs_09Z ROBH)assimilated_Obs_10Z . ROBH)assimilated_Obs_112
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ROBH Removed

» The processing from ROBH was producing bad data particularly in Northern
France.

 The QC threshold was not suitable in this case to remove these
observations.

 ROBH has been temporarily removed from the Station list

* Will need to change the O-B QC threshold. Quick fix will be to reduce the
value.
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* | thought it would be interesting to look further into what happened

* Looked at the model fields of the medium level cloud to see what was
being produced in the model.
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Medium Level Cloud 06Z

ROBH)assimilated_Obs_06Z
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Medium Level Cloud 07Z

ROBH)assimilated_Obs_07Z
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Medium Level Cloud 08Z

ROBH)assimilated_Obs_08Z

ud_area_fraction at 201903290900
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Medium Level Cloud 09Z

ROBH)assimilated_Obs_09Z
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Medium Level Cloud 10Z

ROBH)assimilated_Obs_10Z
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Medium Level Cloud 11Z

ROBH)assimilated_Obs_11Z
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Analysis Increments

» Look to see where the moisture was being
added Al A\

* Took a mean cross section of the total specific
humidity increments between -1.5 and -5 i
(Rotated Polar coordinates) 3

T
!
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Vertical Cross Section 7Z

ALL_assimilated_Obs_07Z

None at -1.5 - -5.0 lat Mean 201903290630
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Vertical Cross Section 8Z
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Vertical Cross Section 9Z
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Vertical Cross Section 10Z

ALL_assimilated_Obs_10Z
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Vertical Cross Section 117
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None at model_level number [1] 201903290930

Level by Level Maps 10Z

Level
40 ~
5.6 km

~~~~~~

Can see the impact of individual
stations.

Clearly see where the medium
level cloud is
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None at model_level number [1] 201903291030

Level by Level Maps 11Z
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11Z cycle only a few ROBH
observations.

Trying to dry out but these obs
continue to indicate moisture
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At the 11Z cycle the other Ground based GNSS observations are working
to remove moisture from this region but the few observations from ROBH
are still indicating higher humidity is required.

* The low observation error of 6 mm for Ground based GNSS means that
the data assimilation will pull strongly to these observations.
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Trials

www.metoffice.gov.uk
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Trials

« Have ran trials trying reduced the O-B quality control threshold from
55mm to 30 mm and 20 mm.

« Have also tried including several new processing centres including GAO1,
NGA1l, WUEL, MTGH, METRH and WUHN.

* No clear picture from these combinations.



% Difference (NewEurope stations and 20 mm Threshold vs. % Difference (NewEurope stations and 20 mm Threshold vs. % Difference (NewEurope stations and 30 mm Threshoid vs. % Difference (NewEurope stations and 30 mm Threshold vs.
Control) - overall 0.03% Contral) - overall 0.1 1} -ovaral 0.0% Control} - overall -0.02%
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Geosmence Australia GAO1

Good coverage over Australia

A couple of stations in New
Zealand also

The data looks good apart
from issue with sporadic
spikes.
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Geoscience Australia GAOL1 STR1

Station: STR1 GLO from 20180830 onwards w
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% Difference (Australia NewEurope stations and 20 mm Threshold vs.
Control) - overall -0.08%
RMSE against ecanal for 20181215 to 20190228
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* Need to look a bit more into these trials to understand them a little more.

* Don’t seem to get a positive impact from adding the extra data in the
Southern Hemisphere but given the lack of data there would expect to
Improve.
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UKV Data Denials

* We have ran some data denial trials with the UKV model.
 Removed various observation types including Ground based GNSS

 Removing Ground based GNSS showed detriment in the forecast
particularly during the summer trial period.
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UKV mi-az62> Precipitation and Cloud EVUK71 MSG High Resolution Visible 18/07/2018 1200 UTC i}
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Good example of GBGNSS helping to get the cloud cover.

Although the stats suggest that cloud was better without, may an be issue with
verification method for cloud
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Plans

« Move to monitoring the FSOI of the individual stations

* Make a decision on the best approach for QC, might opt to use the
generic background check built into the Operational Processing System

(OPS).

« May be starting a project to prepare for the next generation of computer
architecture. This will be a significant change to the code for processing
observation and assimilating them.



