== Met Office

&)
i
M
[®)
o
)
D
O
v
@,
.
D
=

WGNE 2024
Tim Graham




ZMetofice FOrecast system updates
‘GenzHPC

| - |
t

—




Z Met Office GC5 model

Deterministic +0.37% Ensemble CRPS +3.6%
NEMO 4.0.4 & SI3 (replacing CICE) - e it -

AAAAAns anl - AAssrarrArrraanas
NAW250) 4w a e s ol N R e
H : N WS00| 4 aaues anl NOWI00 | & A A aaashaannasass
onvection improvements Somslfeiiiis . - S fAsA s et sty nenl =
N WIOM | 4 aea s ani NAWIOM| 4 a s s aoansesnssam
- . an . . MT2501 . ¢ anl N T30| & o v o o 4 8 A2 aaaaa
N TSO0 | 4 aaass anl NATSOO) A nsaasanannannsm
I-Illo a Cou Inl Ia ISa Ion NI TOSO| & 4 anaawan onl NATES0| s aasadasassanasiwm
NHT2m] 4 a s s a8 aa o0 anl NAT2m| AAAAMAAAAAAAAAA &
N Z2500 a4 e and MEZ250| 4 s A AAAAAAAGAS A
N1 25001 & & anl NE2500| AAaAsdadasaanas o
N 2850 ] A aaas ant e 2850 4 A AAAAALAA M
TRW2S0] 4w awa s anl TRWISO| L aaasanaannansaswm
. TRWS00! s aasasassannss fon TRWIOO| A aasadasanarnnalon
TRWBSO| s aaananansnns anl TRWISO| s aasadabdasasaaalan
TRWIOM] & & a s 0 ¢ 4 0 0 anl TR Wiom R )
TR 7250) . “h e A anl TRI230| s s s sssasassasal
. TRISOO| Aadaan anl TRISOO[ W anaaaddaadansfaon
makes model more stable allowing ml L e T
e L a mt Fd e o TRIIm| AAAAAAAAAAAAAA =
SPRsL| ve e v ey ont aipist Bla R At a d g ey -
H . . SLwaso A0 onl T e B
increase in amplitude of SPT and Siuses v WDNEARA R
S Nev0 v | B SHWES0| A A A Aadssneens o am
ot | R ont S wioml AaAAsAndanas o] o
. . . 1250 REREEE ol -
x a SHYI2NO| s s s nssasnscsas|on
r W I tln uilad | SIS and 911500
HTEolRv v v Y Ve viv e ves ot B A s s arAnanaanas]
ST 2m AAAAAAAGSALM " SHTSSO| AAAAAALGAGssaas]o
. . . SH 7250 . TYYYe . ::, SHT2m| AAAAAAAAAAAAALGL =
S zs00| o+ IR S and SH2250| AAAMAAAAAAAAL AL
INTaton In ensemaoile. =] PEOAA e 200 laaa s aananasas|
Eure PMSL| v . 3 S50 AAAAAGAALL L s | e
Lo _W25%0 as VY oni Euro PMSLI - 4 .« CAAAMLEA
Ewo WBSO| s aaaaas oo anl EUro W2S0| & & & 4 & 4 4 448 44asalwm
furo W10m AT AP ont Euro WESO| A A AAAAAAAALGSS ol o
Euro_ T250) 4 & v onl Turo WIOmM | 4 4 & 4 4 44448244, -l
furo 1850 A A AAAAAALALAAL | am Buro 1250 4 4 4 4 n a ahaasaaal o
Ewro_T_2m . . anl B0 TE50 | &4 AAAAAAAAALGSS po
Bwo Z500] 44 TYYVY anl furn T2m| A ALAAAAAAAAAAAA
EoRH 2m| vveyvyvYVPVYYvevy anl Ewo2500| AAsisannsasnnas
WETom| AA' 4" . ant WAT2m| AAsAsAshdAbAraa >
UKE RH 2m | aa . s " ant Uindex T _2m el
Uindex_T_2m anl og:vﬁ: ~Y Snaes
Uingax_RH 2m ant :..'.‘.'!?’:’.’§§2..12
- et ess
CONTeRONTORENTS bl obeiad el ol 1 s
P rmANPTORNOOANM T S
e P P S v ey o m e
LR S S S L L
TS



= Met Office

GC5 Tropical Cyclones

GC4 Control v. GCS Trial TC Central Pressure Bias Against Observations GC4 Control v. GCS Trial TC 10m Wind Bias Against Observations
0 GC5-UM Trial 08 July - 10 Oct 2022 GES-UIM Trial 08 buly - 10 Oct 2022
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Bi-modal cloud scheme (Kwinten van Weverberg)

Van Weverberg etal., 2021: htps:/dai.org/10.1175/MWR-D-20-0224.1 and htips://dai.org/10.1175/MWR-D-20-0230.1

* based on Smith cloud scheme previously used in mid-latitude
RAL

* replaces Smith scheme in RAL2-M and prognostic PC2
scheme in the tropical version RAL2-T

CASIM multi-moment cloud microphysics scheme (adrian
Hill, Paul Field, Kalli Furtado)

Shipway and Hill, 2012 - htips:/doi.orq/10.5194/acp-18-14253-2018 , Milterberger etall, 2018 - htips://dai.ora/10.5194/acp-18-3119-2018

* Cloud AeroSol Interacting Microphysics

* permits the UM to have single or double moments
microphysical capability

stochastic boundary layer perturbations in mid-latitude
configuration no longer needed (Adrian Lock)

and many more...

No longer need different configurations for tropics
and mid-latitudes!
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https://doi.org/10.5194/acp-18-3119-2018

== Met Office

Traillblazers
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Data Readiness Categories

* Would like to use these to be more agile on delivering new NWP capabilities.

* Need to agree rules about agreeing, recording and marking these in our data.

Application-ready

—

Current NWP systems in our Operational Suites serving all needs

Decision-ready

Analysis-ready

Decision/analysis-ready

Data available to internal (and possibly external?) users
with significant quality assurance, but less than application
ready

—

Experimental data from trials through to Testbeds
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Proposed NWP “trailblazers”

e 300m “London model” ensemble:

* Still need to determine benefits of sub-km modelling.

 5km global trailblazer:
* Move towards km-scale global models in MOGREPS-G.

* Need to learn more about sub-10km global model first.

* Al-based NWP system:

* Currently only a research project.

* Very early days, but things are moving quickly.

Aim for: [

Decision-ready?

Aim for: [

Analysis-ready?

Aim for: [

Analysis-ready?
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GC5-LFRIic update
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What are we doing?

* New dynamical core on cubed
sphere grid

* Physics mostly unchanged
(except mixing ratios and tuning)

» Target to be within 2% of UM
NWP scores by end of this year

« Also no significant remaining
issues that we don't fully
understand
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Where’s the sea-ice gone?

Seems to be linked to
radiation changes

A lot of ongoing work to
understand the differences
in radiative fluxes leading to
this change.
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Climate model challenges
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Summary

» Access to new HPC is imminent allowing us to start upgrading forecast
systems again.

* Plans to implement:

« PS47: GC5 and RAL3
* PS48: Retire deterministic model and implement 10km global ensemble

* PS49: LFRic dynamical core into operational use.

* Trailblazers configurations to allow meteorologists to view output from
new science more quickly

* LFRic development: Good progress on NWP scores but still issues with
2m temperatures and sea-ice loss.
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