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Near real time RCS-UKC4
ensemble capability configuration
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upgrades:

- UM 13.0 — Regional
Atmosphere & Land
RAL3.3 + #504.6

- JULES 7.0 + RFM
(Rivers)

- NEMO 4.0.4 — CO8 config

- WAVEWATCH Il 7.12

- ERSEM
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with waves
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Use hindcast to calculate return levels in
individual variables needed for NWP
applications

Berthou et al. (in prep) Km-scale regional coupled system in the Northwest European shelf for weather and

climate applications: RCS-UKC4 GMD
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Why coupling at km-scale around the UK?

Towards Earth system modelling:
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== Met Office Explicit tides and terrain-following coordinates in regional
ocean for the Northwest European shelf
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The Northwest continental shelf is a shallow oceanic region.
Tides play a major role in vertical mixing on the shelf.
The Channel is permanently mixed by tidal currents.
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== Met Office Capturing local feedbacks

Significant wave height during storm Antony
6201012

e The operational wave
1= ensemble in grey
forced by global winds
[-p iR ol doesn’t get the
TN modulation of the
& e sowrompon wave height by tidal
o e W&
s AT e currents. The
TN captures this much
better.
Tides modulate both
2023-07-31 2023-08-01 2023-08-02 2023-08-03 2023-08-04 2023-08-05 waves and wind
Time
Impact of wave modulation by tidal currents in the English Channel. (Renault et al. 2022).

Vivian Fraser-Leonhardt

Berthou et al. (in prep): km-scale regional coupled system in the Northwest European shelf for weather and climate
applications, RCS-UKC4



== Met Office | Ensuring Regional Atmosphere has good surface fluxes over
the ocean
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= Met Office

What is the impact of coupling a shelf-enabled ocean to UKCP-local projections?




== Met Office | New science emerging from Regional Environmental Prediction

Surface temperature modulation

by the regional coupled system in summer 1990 GB land air temperature modulation by the regional coupled system
Difference dominated by the effects of explicit tidal mixing °C (4 years of data) o
in the regional ocean Ocean stratification
- 0.1 | Ocean | season extends into
] stratification autumn in the future
0.0 ; | seasonlength
Stronger stratification
011 in the future means
tidal mixing has
_0.2 larger cooling in the
9 future
a
-0.3 )
I Dampening of the
o4 _ climate change
' | | signal by the
coupled system
~0-5 7 — 1990-1993 ' over land from July
[ 2065 - 2088 to October.
* In summer, shallow regions are stratified, tidal mixing Jan Apr l oct

reduces stratification => cools down the SST
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What is the current coastal risks associated with meteotsunamis?
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18-19 June 2022 case study:
High-frequency sea surface
disturbances linked with small-scale
pressure disturbances
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Please see Nefeli Makrygianni’s
poster today

Makrygianni et al. (mfprep) Km-scale regional systems coupled at
or meteotsunamis prediction, NHESS
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How do marine heatwaves feedback on British weather?
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REP & Regional marine heatwaves (MHW)

June 2023:

UK monthly mean temperature
broken by 0.9°C

Marine heatwave contributed to 0.6°C

— 1982 to 2022
2023

— 2024

— 1982-2012 clim
[ cat |

15.0 - cat Il

cat Il
10th_gQth

Local marine heatwaves
amplify margin by which
land record are broken

The May 2024 MHW was
less intense, but impacted
land temperatures similarly:
models indicate marine
heatwave impact on land
depends on boundary layer
height ratio between land
and sea: a sunny land is
less impacted by a MHW

Jan Feb  Mar Apr May Jun Jul

Berthou et al. (2024)
Berthou & extremes team report on May 2024

Nov Dec than cloudy land
May 2024

UK monthly mean temperature
broken by 1.0°C

Marine heatwave contributed to 0.5°C


https://www.nature.com/articles/s43247-024-01413-8
https://www.metoffice.gov.uk/binaries/content/assets/metofficegovuk/pdf/research/climate-science/attribution/rapidattributionsummary_may2024_v2.pdf

= Met Office ‘Storm Babet’s coastal hazards exacerbated by marine heatwave ‘
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How does wave activity impact phytoplankton blooms?




== Met Office | Wave activity impact on phytoplankton activity
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Wave energy (reanalysis) before and during storms Ali & Bronagh

Late summer wave activity favours late phytoplankton
blooms on shelf

Chlorophyll satellite observations before and after storms Ali & Bronagh
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Regional Environmental Prediction

[ Process understanding J

Can afforestation help mitigate climate change impacts in the UK? (Buechel et al. 2024)

Marine heatwaves around the UK and how they feedback on the weather (Berthou et al. 2024, ..

What is the impact of coupling a shelf-enabled ocean to UKCP-local projections?

What is the current coastal risks associated with meteotsunamis?

What would be the impact of large-scale roll out of offshore wind farms on the environment?
What kind of carbon dioxide removal options are most efficient at the national scale?
What is the likelihood of multi-hazard coastal events in the UK?

What is the impact of extreme atmospheric events on marine ecosystems?
What is the impact of climate change on air quality?

/ Coupled system developments \

UKC4 paper (Berthou et al, in prep)
* New atmosphere (LFRic)
* More domains (add sea ice)

[
»

* More coupling terms

* River improvements / more land complexity
* Wind farms

* Moving coastline

\ « Switch carbon cycle on (add UKCA) /

* Coupled data assimilation

)

Weather

Climate

River flow & nutrient forecas&
for ocean input (2026)
Meteotsunami forecasts

(2026)

Ensemble forecasting with
physical coupled system

(2030) Y.

Event-based attribution

UKCP physical coupled \
system timeslices (now)

storm catalogue or CMIP6
downscaling

Regional coupled

reanalysis (?)

UKESM downscaling (?) /
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