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}\/ 1. Motivations & outlines of AROBASE

Assemble a fine-scale modelling system including atmosphere physics & chemistry +
ocean (sea-ice, biogeochemistry) + waves + land surfaces (solil, vegetation, towns, snow,
lakes, hydrology)

ATMOSPHERE
physics + chemistry

LAND SURFACES:

* lakes, hydrology

* SOW

Prepare couplings for the : A system for NWP
new generation of the 0’ XN _ _
regional climate system + free ocean - AROBASE must bet ’”si”’t,etq n

* sea-ice e same environment as vieteo-
model CNRM-RCSM * biogeochemistry France NWP systems
- based on AROME to reach
the kilometre scale A research and collaborative numerical tools

to better understand and represent the
exchange processes at km-scale

with possibility to deploy on various regions depending on interests
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)l/ 1. Motivations & outlines of AROBASE

ATMOSPHERE
physics + chemistry pollution
air quality

LAND SURFACES:

drought * soil, :fEQEtatio
« towns
i r * lakes, hydrolog

* snow

drift

New opportunities of improvements for downstream
applications from more integrated and consistent forecasts
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}Q/ 1. Motivations & outlines of AROBASE

Use more largely existing observations of the different
‘ components and prepare the arrival of new observations for
evaluation

ATMOSPHERE
physics + chemistry

LAND SURFACES:
» soil, vegetatio
+ towns

* lakes, hydrolog : WIND VELOCITY (/5) UHF £8A
* Snow b

0. - N 10. 15 20.
fr T T T T T T T T T

-

. freeocean
* sea-ice
« biogeochemistry
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)V/ 1. Motivations & outlines of AROBASE

‘ Ensure that the assembled system complies with new

computing methods inside component models (or that
replace them) and manage the evolutions for new HPC
architectures

ATMOSPHERE i B SLAA TR =
physics + chemistry _ ““‘ \" :' g

LAND SURFACES:

» soil, vegetatio

» towns

* lakes, hydrolog
* sShow

0] ~v‘ N
+ free ocean

* sea-ice
« biogeochemistry
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}\/ 2. Assemble a research numerical tool

Assemble Earth System components to represent key
processes and interactions:

* atmosphere (physics + chemistry): AROME
[+ chemistry/aerosols library from ACCALMIE],

* land surfaces: SURFEX (ISBA: soil/vegetation,
TEB: town, Flake: lakes, snow) + hydrology (river
routing) CTRIP [ + chem emissions ACCALMIE],

* ocean (blue, white, green): NEMO (+SI® +PISCES)

* waves: MFWAM

90N

60N
Criteria for models choice: =
* modularity (possibility to interchange models)
 transportability (different domains)
* internal expertise(s) or close collaborations

e continuum for our coupled systems: NWP - cos
AROBASE/research -~ CNRM-RCSM (-ESM) =

30N

L B B e e e L Ly B B B B H B B S |
180 150W 120W 90W 60W  30W 0 30E 60E 90E 120E 150E 180

L[ [T m

0 -500 -1500 -2500 -3500 -4500 -5500 -6500

global bathymetry (ORCA12)
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}\/ 2. Assemble a research numerical tool

AROME:

Model for kilometric-scale Numerical Weather

Prediction at Météo-France
Used as Convection-Permitting Regional
Climate Model (CP-RCM)

Coupled to SURFEX

sge
TI I I ng orographic friction
Snow processes : Ry )
Bulk to detailed .wg.‘;
SNow process

models

<. Aerosols:
chemical emission
. aerosals, dust,

Four main tiles :
Sea

Lakes

Natural surfaces (Nature)
Town

Radiation and
turbulent fluxes
at the surface

L

Mean
Operator

seaflux

Atmospheric forcing:
state at first level +
IR/solar incident fluxes

Atmospheric
model

interface

Surface model
(grid and topography
= atm)

ISBA

The SURFEX model
Masson et al. 2013

And its uses in AROME
Seity et al. 2011

4+ ' 1
-*— ----- Nam:al& <=~
-"""-x* cu[tnfmd =

b '1“ A+ SU ~'\,‘ _w_é:r‘fﬁ"



http://doi.org/10.5194/gmd-6-929-2013
https://doi.org/10.1175/2010MWR3425.1
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)ﬁ/ 2. Assemble a research numerical tool

AROME:

Model for kilometric-scale Numerical Weather
Prediction at Météo-France

Used as Convection-Permitting Regional

Climate Model (CP-RCM) ATM
Coupled to SURFEX

. . . A A| SURFEX 4 P
with an interface with the OASIS coupler ;
available @ A [115] OAsis [ . @
AROME and SURFEX will include a inline A R o
library of aerosols and chemistry processes 5
developed in the joined ACCALMIE project (PI: '""""'""'""""}',‘,;gg;;;,;;(_g;\g,g;,';b;;,;é',i,‘,;;,‘,;;;;
V. Guidard, Q. Libois - CNRM) (collab. CNRM-LOPS-LAERO-LACY-CECI/CERFACS)

Voldoire et al. 2017


http://doi.org/10.5194/gmd-10-4207-2017
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)ﬁ/ 2. Assemble a research numerical tool

CTRIP:
for the simulation of rivers routing
coupled to ISBA and NEMO through the SURFEX/OASIS
interface

Available with a new global resolution of 1/12°, to test in
regional + addition of anthropic effects (irrigation/dams)

CTRIP-D12
Munier and Decharme 2022
CTRIP
Decharme et al. 2019

Dams modeling
Sadki et al. 2023

lrrigetion, drimling waver


https://doi.org/10.1029/2018MS001545
https://doi.org/10.5194/gmd-16-427-2023
https://doi.org/10.5194/essd-14-2239-2022
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NEMO:

Model of operational oceanography in Europe;
Widely used in the research community (processes and climate);
Includes an interface with the OASIS coupler for exchanges with
atmosphere, rivers and waves;

Several regional configurations deployed and coupled

NEMO ORCAO025
(1/4°) grid

NEMOMED12

NEATL36 (« IBI »)

-600  -1500 -2500 -3500 -4500 -5500 -6500



o9
)\/ 2. Assemble a research numerical tool

pour le 12/07/19 18UTC (Echeance/reseau modele:42h)

I T T
MFWAM: / N \.34Q\i;:%;\\g‘:\\\‘:\;\:HINRHHHHQ
Model for marine forecast at Météo-France with a R N NNN N N
significant and specific place in the forecast e izt
Tak Ny o
chain; <l
An internal code expertise with regular |

exchanges with ECMWF for the code evolutions; v
Possibility to reach the kilometric resolution for 2

3

regional domains as proposed for AROBASE

Work steps for including MFWAM coupling:

Wave-Age Stress dependent
Parameterization “WASP” (Bouin et al. sub)

Insertion of OASIS interface in MFWAM for
W-A and W-O exchanges

P

0.1

0.08

0.06

0.04

0.02

4°E 6°E 8°E 10°E 12°E 0

14 oct 2016 00UTC: Charnock parameter map and as a function of 10m-wind speed
(AROME forecast, WASP, initial start : 13 oct 2016 00UTC) — Sauvage et al. 2020

T

0

25



https://doi.org/10.5194/gmd-2023-58
https://doi.org/10.5194/acp-20-1675-2020

UNIVERSITE DE LA REUNION

0 u CNRS - METEO FRANCE fF
1&/ 2. Assemble a research numerical tool /)\3 LACY

|dealised Tropical Cyclone test cases @LACY Wind at 10m (mis) -00:00.00
Horizontal resolution : 4 km
e 90/70 levels [
versus Dt=90s/4s
MesoNH TEI for 72h : 14j / 240j
SURFEX
ECUME J0"E 35°E
| 3 e TC environment (horizontally uniform): mean state
around TC CILIDA (2018 in SOOQI)
OASIS e SST=28.34°C
| | * Holland wind bogus: vmax=56m/s ; radius (vmax)=19km
NEMO 1/12°/ 4 km « Parametrisations in both atmospheric models:
40/ 32 levels * Microphysics: ICE3
versus CROCO Dt=3605/300's Radiation: RRTM

e Turbulent: TKE (CBR)

Coupled systems for idealised TC studies Surface air-sea scheme: ECUME
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Idealised Tropical Cyclone test cases @LACY

UNIVERSITE DE LA REUNION
CNRS - METEO FRANCE

Ok

J UMR 8105

Pmin (hPa, top) and Vmax (m/s, bottom) for MesoNH (left) and AROME (right)

a) MESONH/CROCO : MSLP [hPa] ) AROME/NEMO : MSLP [hPa]

minMSLP [hRa]

i e e ey Woaai i
',...—.'_ "
V
¥
v
-" ¥
L
¥
2
1
. k
\
¥
/
T
\i
mINMSLP [nifa]

20

fmd A\ ancpl (SSTEIK)

L " =l S - !
e N v w40 - % - e

- Taa N MmN -
n q v S I e 1.
M
- (g
T 1 T T

Time [Hours]

b) MESONH/CROCO : Vmax [m/s]

Time fHours]

d) AROME/NEMO : Vmax [m/s]

Vmax [mys)
2 Q

TC more intense in AROME (non coupled and coupled)
TC much less intense in the coupled runs, in both models, with even a

T T T 1 T 1 T 1 T T 1
12 24 36 48 B0 rr 12 M k) 48 a0 2

Timie [Hours] Time (Hours]

decaying TC after 24h in MesoNH

Stronger cooling with CROCO

o (a) OA-Reference MESONH/CROCO
=16

SST differences between t=+72h and t0 (shading)

and TC trajectory (dashed line)

i (c) OA-Reference AROME/NEMO
=10

=17
. =18 0o

=18 —0.8
Méso-NH/CROCO -20 1 AROME/NEMO iip

(u=-117 1 =122 | .
Min=-721 |Min= - 5.95 [ &

y u T T T =22 T T T T T
53 ™ 55 56 57 58 58 53 5 55 56 57 58 50 or
s (e) OA-Reférence AROME/CROCO

- =1.0

-17 =48

=18

-19 54

AROME/CROCO

21 H=-118
| Min=-17.30

53 54 55 56 57 58 50

A SST[*C]
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}!/ 3. Which coupling(s) for km-scale NWP?

AROBASE is designed as a humerical prediction system, and thus must be inserted in the production tools, the
dedicated analyse methods and uses, in line with AROME.

Benefits of gradual complexity induced by couplings will be examined specifically for numerical prediction taking into
account the operational constraints:

« Evaluation of coupling benefits on forecasts: skill scores & case studies; several kind of forecasts; advantages for
the production chain / sequence

* Estimate of costs: numerical costs; running time : constraints on models and coupling methods, costs of pre-/post-
treatment, transferts to (new) users, costs of maintenance...

« full »

Current NWP syst:
atmosphere
'
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lﬁ/ 3. Which coupling(s) for km-scale NWP?

AROBASE is designed as a humerical prediction system, and thus must be inserted in the production tools, the
dedicated analyse methods and uses, in line with AROME.

Benefits of gradual complexity induced by couplings will be examined specifically for numerical prediction taking into
account the operational constraints:

« Evaluation of coupling benefits on forecasts: skill scores & case studies; several kind of forecasts; advantages for
the production chain / sequence

* Estimate of costs: numerical costs; running time : constraints on models and coupling methods, costs of pre-/post-
treatment, transfers to (new) users, costs of maintenance...

> 1st phase: Atmosphere — ocean — waves:

AROME FR AROME-OM AROBASE NWP demonstrator
constant SST Inline 1D model 3D interactive
OI+OSTIA restoring | (IC=GLO12)
waves %] interactive
sea turbulent fluxes | iterative following state of the art
parameterization without wave effect with wave parameters into
account

> 2nd phase: + Chem + Hydrology: to conclude on the advantage of one component (or bloc) coupling in presence of the others
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}x/ 3. Which coupling(s) for km-scale NWP?

Impact of 3D ocean coupling for tropical cyclone forecast:

Skill scores of AROME Indian-Ocean forecast (7 cyclones, 31 forecast runs)
uncoupled (SST cst), coupled with a 1D model (OML) or NEMO (CPL)

+ ocean starts from global ocean forecast (psy4) or the previous CPL forecast (cyO)

CPLpsy4

CPLcyO ‘ a
OMLpsy4 \‘.‘ \-"':,”
OMLcyO
SST cst Y

0 6 12 18 24 30 36 42 48 54 60 66 72

Time (h)

22.51

20.0 1

17.57

15.0 1

125

10.0{

b) Standard deviation

0 6 12 18 24 30 36 42 48 54 60 66 72

Time (h)

\ UN\VEHS\TE DE LA REUN\ON \

J MR 8105

Corale et al. 2023


https://doi.org/10.1029/2022EA002584
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}\/ 3. Which coupling(s) for km-scale NWP?

AROME-NEMO coupling over Metropolitan France:

used for OA coupled ensemble forecasts

Atmospheric initial conditions

Extraction of perturbations
from the ensemble
assimilation scheme of
AROME (AEARO)

Raynaud et al. 2016

Model errors

Stochastic perturbations

(SPPT)

Bouttier et al. 2012

Lateral conditions

Clustering: Selection of 16
members in the ARPEGE
EPS (PEARP)

Surface

Bouttier and Raynaud 2018

surface initial perturbations

| including random SST

16 perturbed forecast
runs

+1 CTRL = deterministic
run

AROME ensemble forecast (PEARQO)

perturbations

Bouttier et al. 2016

AROME-NEMO coupled system over Metropolitan France

What are the role of SST perturbations on ensemble forecast @km?
How to perturb the ocean model efficiently for short-range NWP?
How perturbations propagate with coupling?
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)ﬁ/ 4. Synergy with observations

Re-use available observations (case studies, field
campaigns) for model and/or parameterization validation in
coupled mode

- Inventory of documented cases of interest for AROBASE
validation and physical process studies.

Provide AROBASE outputs for scientific exchanges and
interact to collect the needs of downstream
production/applications

- Interactions with users, including forecasters

— Running AROBASE on some case studies (define the

number during the project) and period of interest

- Provide AROBASE forecasts and test their use for
downstream applications

Evaluate the possibilities of AROBASE deployment to
compare to new observing systems of components and
their interfaces and/or to support observing field campaigns
or new measurement platforms
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/ 5. Case study

Investigating the air-sea exchanges and coupling for thunderstorm in Corsica 18 Aug. 2022
... In a context of a (marine) heat wave ’ radar reflectivities

& wind gust observations

Marignana (2A) 225 km/h
Ile Rousse (2B) 206 km/h

Calvi (2B) 197 km/h
Bocognano (2A) 188 km/h
Cap Corse (2B) 178 km/h
Cap Sagro (2B) 174 km/h
Cagnano (2B) 171 km/h
Ajaccio (2A) 158 km/h
Renno (2A) 135 km/h
Bastia (2B) 123 km/h
Porto-Vecchio (2A) 117 km/h
Conca (2A) 116 km/h
Alistro (2B) 112 km/h
g SST anomaly from CMEMS global product
" J 5°C
3
1
-1
thunderstorm structure in bow echo / Ajaccio / 18 Aug. 2022 -3
via Twitter @BacciChristian
-5
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ﬁ/ 5. Case study

Investigating the air-sea exchanges and coupling for thunderstorm in Corsica 18 Aug. 2022

AROME-NEMO coupled system over Metropolitan France

v4.2

At = 150s

Ax = 1/36°

50 z-levels

|.C. = FRA36 restart

L.C. =GLO12
(Mercator Ocean)

* SST
* zonal and meridian components of
surface current

—_—)

coupling frequency:
600s

interpolation method:
bilinear

* net solar flux
* net non-solar flux
» feshwater flux
* zonal and meridian components of
wind stress
* surface pressure

cy46tl

At = 50s

Ax =1.3 km

90 n-levels

I.C. = AROME-FR
analyse (Météo-
France)

L.C. = ARPEGE
(Météo-France)
forecast


https://doi.org/10.5281/zenodo.8167700
https://doi.org/10.5194/gmd-10-3297-2017
http://doi.org/10.1175/2010MWR3425.1
http://doi.org/10.1002/qj.2822
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1& 5. Case study

Investigating the air-sea exchanges and coupling for thunderstorm in Corsica 18 Aug. 2022

Simulation name

OPER

AROQO_sstpsy

ARO _sstfra

OA

OA _wasp

OA _wasp_tpm

model(s)

AROME FR 1.3 km

AROME FR 1.3 km

AROME FR 1.3 km
AROME FR 1.3 km
- NEMO-FRAS36

AROME FR 1.3 km
- NEMO-FRA36

AROME FR 1.3 km
- NEMO-FRAS36

SST
AROME SST analysis 0OUTC
- constant during the forecast

GLO12 instantaneous SST field
- constant during the forecast

FRA36 + GLO12 instantaneous SST field
FRA36 restart, then evolving during the forecast
+ GLO12 outside (non-evolving)

FRA36 restart, then evolving during the forecast
+ GLO12 outside (non-evolving)

FRAS3G6 restart, then evolving during the forecast
+ GLO12 outside (non-evolving)

Turbulent sea flux
parametrization

ECUME(v6)

close to future

ECUME(v6) = standard for

AROME forecast
ECUME(v6)
“true” ocean
ECUME(v6) coupling impact

WASP with Tp=f(Ua) param. tests
+
atm-waves
coupling
preparation

WASP with Tp from
MFWAM
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Investigating the air-sea exchanges and coupling for thunderstorm in Corsica 18 Aug. 2022

LH F Latent Heat Flux (W/m2) and first atm-level wind (m/s): 20220818 07UTC

- sensitivity at sea surface

"IOPER:

- N
B A

GeroaEy e

_ LHF diff

Diff LHF (W/m2): 20220818 07UTC

“ Vg
\‘ @" Wl G
\ ne o
&
! y g i
- o @p 4@ 2
o  APVRIN ,7»,7,"
e 7 it
39 _.‘*," < :" ’, g -
| 4

ARO_sstfra - OPER

6 g

.*’

Response of sea surface
heat fluxes directly related
to SST differences at first
order (+ some small
changes in wind in the
front/convective area)

1000
. .SST diff .
44 ; 3
43 1 2
42 1
a1 0
40 -1
39 - -2
38 - -3
-4
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}ok/ 5. Case study

Investigating the air-sea exchanges and coupling for thunderstorm in Corsica 18 Aug. 2022

- sensitivity at sea surface

and first atm-level wind (m/s): 20220818 07UTC — 10m/s

Interactive ocean coupling
leads to a rapid and
intense surface cooling
that moderates the heat
and moisture exchanges

R e

4444444

5 LHF diff ot L (i 20720818 07UTC a5 - surface cooling after 8hrs in OA experiment »
OA - ARO_sstfra : ) 4 | Min=-2.60°C/ Max = +1.73°C s
“ - Avg =-0.34°C X ol
et / 43 & 10
* . 2
o ‘ s W ;ﬁ . )' 100 42 0.5
o ¢l "‘.
» s ‘_" a1 0.0
;)‘5 \E'
é" Y ' - -0.5
. Z / 2\ (’ 25/ -100 40 4 {
- ',fj V' (' . =l - -1.0
‘ ‘ { 38 =L
2.0
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}ok/ 5. Case study

Investigating the air-sea exchanges and coupling for thunderstorm in Corsica 18 Aug. 2022

- sensitivity at sea surface

L H F Latent Heat Flux (W/m2) and first atm-level wind (m/s): 20220818 07UTC — 10m/s

i_HF aiff 4 lefLHF(W/r:z): 2022081807:Tc ) ) mo 2 4 5 B m ) 0 . . .
OA_wasp_tpm - OA , . The change of sea surface flux parameterization induces
: ot . ) | ~major changes in the air-sea exchanges.
B e . With WASP (compared to ECUME), in OA coupled mode:

increase in
. roughness / drag ess intenseﬁ smaller surf cooling
o . > +
A jower wind > heat fluxes

' < \iwer unstability
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5. Case study

Investigating the air-sea exchanges and coupling for thunderstorm in Corsica 18 Aug. 2022

- sensitivity of convective system

SR
2 f“"d.'r'-'

"“OPER

Forecast valid for 2022081808 from 2022081800 analysis
Parameters: REFLCTVT_MAX (mm.h-1)

Forecast valid for 2022081808 from 2022081800 analysis
Parameters: REFLCTVT_MAX (mm.h-1)
L o = . = — -

,e

5 “ARO_sstpsy

pe

Forecast valid for 2022081808 from 2022081800 analysis
Parameters: REFLCTVT_MAX (mm.h-1)

.wi’; : ‘ e

'ﬁijs%tfra

Forecast valid for 2022081808 from 2022081800 analysis
Parameters: REFLCTVT_MAX (mm.h-1)
- z z S~

4l
a

Forecast valid for 2022081808 from 2022081800 analysis

Parameters: REFLCTVT_MAX (mm.h-1)
LS : y =

Forecast valid for 2022081808 from 2022081800 analysis
Parameters: REFLCTVT_MAX (mm.h-1)
- :, -

,

O'A_wasp_tpm -
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1& 5. Case study

Investigating the air-sea exchanges and coupling for thunderstorm in Corsica 18 Aug. 2022

Preliminary conclusions:

* A small sensitivity to SST of the convective system despite modifications of surface
fluxes. Some « what if » experiments (without warm anomaly) can be run...

 The ocean interactive coupling allows to take into account the rapid and intense
ocean response with large mixing/cooling related to NW wind and convective system
(up to -2.5°C in 8 hrs)

 The largest modifications are obtained with changes in the sea surface fluxes
parameterization, that is in the heart of the OAW coupling:

- Investigations on this specific aspect must be pursued, in particular at high-
resolution and for strong [low] wind situations
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1& 6. Summary

New research tool at km-scale for understanding and representation of exchange
processes, with a shared coupling interface between CNRM'’s climate models, Météo-
France’s NWP systems and even very small scale models (LES with MesoNH)

- Significance of the modularity criteria, that aims to facilitate collaborations with
several modelling communities, and to ensure flexibility in order to answer and
anticipate the various needs

A coupled system for numerical prediction (weather, air quality, sea state and upper-
ocean) which imposes strong constraints (stability, performance, maintenance,... ) but
also opportunities to test new developments (physical parametrizations, new numerical
methods) with dedicated analyse tools.

Deployment capacity on regions of interest (transportability), in particular for specific
needs related to observation (field campaigns, new observing platforms,...)

New possibility to provide modelling products, more integrated and more consistent, for
the scientific community (ex : boundary conditions for very HR models), institutional
product (wave/submersion vigilance, NWP downstream applications) and general public
(with more integrated information on severe situations notably)
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}\/ Coupled ensemble forecast at kilometric scale

AROME-NEMO coupling over Metropolitan France:
used for OA coupled ensemble forecasts

Lateral conditions

Clustering: Selection of 16

Atmospheric initial conditions members in the ARPEGE

Extraction of perturbations EPS (PEARP)
from the ensemble Surface :
assimilation scheme of Bouttier and Raynaud 2018 L . 5
AROME (AEARO) surface initial perturbations ;

. #| including random SST

Raynaud et al. 2016 perturbations
Bouttier et al. 2016

Model errors o
“® 16 perturbed forecast

Stochastic perturbations | ... > runs "'
(SPPT) +1 CTRL = deterministic | ... :
—————————— > run

Bouttier et al. 2012 RS-

\/

AROME ensemble forecast (PEARO)



Examples of perturbations applied operationally in AROME ensemble fct

LT
i )
O A

.
P ﬂ.ﬂ.»ﬂ.!lﬁﬂ_ -
5

T L 7

VYR

including random SST

perturbations

Surface

/

4

Coupled ensemble forecast at kilometric scale

AROME-NEMO coupling over Metropolitan France

used for OA coupled ensemble forecasts
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}\/ Coupled ensemble forecast at kilometric scale

AROME-NEMO coupling over Metropolitan France:

used for OA cou pled ensem ble fO recasts AROME-NEMO coupled system over Metropolitan France

Lateral conditions

Clustering: Selection of 16

Atmospheric initial conditions members in the ARPEGE

Extraction of perturbations
from the ensemble
assimilation scheme of
AROME (AEARO)

Raynaud et al. 2016

Model errors

Bouttier et al. 2012

EPS (PEARP)

Surface

Bouttier and Raynaud 2018

~__

gerfTace initial perttiiesgiions
including random SST

perturbations

Bouttier et al." 2010

4_..
16 perturbed forecast
Stochastic perturbations | runs [
(SPPT) +1 CTRL = deterministic | .. i
run

AROME ensemble forecast (PEARQO)
What are the role of SST perturbations on ensemble forecast @km?
How to perturb the ocean model efficiently for short-range NWP?
How perturbations propagate with coupling?



)" Coupled ensemble forecast at kilometric scale

AROME-NEMO coupling over Metropolitan France:

used for OA coupled ensemble forecasts
- How to perturb the ocean model efficiently for NWP?

model Atm pert | Surf pert [SST] Oce pert
PECPL_NO_PERT_OCE AROME-NEMO Yes Yes for land No (except due to
[Prognostic SST in NEMO, initially the same for all members] | coupling)
PECPL_WITH_PERT_OCEINIT AROME-NEMO Yes Yes Yes for initial state
[Prognostic in NEMO]

27 A 18.0

26 4 17.8 A
17.6
25
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PECPL_NO_PERT_OCE: SST dispersion (mean, +1std, ) for successive 48h-range forecast runs (from 14 Aug. 2021 21UTC to 18 Aug. 2021 21UTC)

at LION [4.7°E-42.1°N] (left) and at GREENWICH [0°E-50.4°N] (right)
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SST from perturbed ocean initial states
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AROME-NEMO coupling over Metropolitan France:

used for OA coupled ensemble forecasts
- How to perturb the ocean model efficiently for NWP?
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model Atm pert | Surf pert [SST] Oce pert
PECPL_NO_PERT_OCE AROME-NEMO Yes Yes for land No (except due to
[Prognostic SST in NEMO, initially the same for all members] | coupling)
PECPL_WITH_PERT_OCEINIT AROME-NEMO Yes Yes Yes for initial state
[Prognostic in NEMO]
LION (start: 20210814 2100UTC) GREENWICH  (start: 20210814 2100UTC)

Comparison of SST dispersion between PECPL_NO_PERT_OCE [black] and PECPL_WITH_PERT_OCEINIT [red] for forecast run starting from 14 Aug. 2021
21UTC at LION [4.7°E-42.1°N] (left) and at GREENWICH [0°E-50.4°N] (right)
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