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Case 1: MCS Valencia

A On 3 May 2022, a very highpact static convective system (probably a mesoscale convective
system; MCS) over souttast Spain led to heavy rainfall and flafloods (>100 mm in 2
hours) in Valencia and its metropolitan area, beating rainfall records for May.

A This event had a very low predictability in hggsolution convectivallowing models.
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Una fuerte tormenta estatica bate el récord
hlstorlco de lluvia en Valencna en el mes de mayo ~

APgpg"gh"vjg"pcvkgpcn"ogvgg.t.gngl.kecniugt.xkeguN
operational models (AROME.3kmHARMONAROME
2.5km, etc.) showed signals of convective system
developed in the east of Spain.

A Spain 202k dcmdb
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*Hota: debido a una anomalia en el sistema, no =xisten datos de los pluvidmetros
siguientes: Embalse de Sichar, Castelfrioc, Sot de Ferrer, Portaceli, Casinos,
Ramlkzla Castellana, Vilamarxant, La Presa, Bugarra, Rzud del Repartiment, Embalse
de Forata, Marco Barranco de Prada, Alfondeguilla, E1 Puig, Barranco Carraixet,
Carcig, Estubeny.
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Una tormenta de récord en Valencia

Un tinel anegado de Valencia por las lluvias torrenciales de este martes. en una imagen de la Policia Local
Video: EPV
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Case 1: MCS Valencia

Betweenl8zand 22zof day 3, there was a stationary precipitation band/patch over the coast of Valencia in the
observations (IMEREASA precipitation), corresponding to this mesoscale convective system.

Destination Earth .cneneay, €S ECMWF esa @ EUMETSAT

We will use this observational dataset to compare against the model.
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Case 1: MCS Valencia

A This stationary precipitation band/patch over the coast of Valencia is not present in the operational 2.5 km run.
2.5 km run only saw convective cells being advected westward by the flow, which also left strong precipitation |
not in a stationary manner as in reality.

Valid: 2022050320 UTC Valid: 2022050300-20 UTC
40.5°N 40.5°N
40°N 40°N
39.5°N L _ iy 39.5°N
39°N & & 39°N
38.5°N 7 - g 38.5°N
38°N ¥ 38°N
37.5°N 37.5°N
IMERG 2.5k m
2°W  1°W 0° 1°E 2°W  1°W 0° 1°E
‘g-u gﬁ ? 0 1 3 5 15 30 75 125 0O 1 3 5 15 30 75 125
: .“ 1-hour Accumulated Precipitation (mm) 1-hour Accumulated Precipitation (mm)



Funded by

the European Union

Case 1: MCS Valencia

Destination Earth .cneneay, €S ECMWF esa @ EUMETSAT

A The 500 m run start to see a stationary band of heavy rainfall, although a bit north and weaker than in the realit
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Case 1: MCS Valencia

A This stationary precipitation band/patch in the 500 m. run was due to the presence of a moisture flux converger
(red) line in presence of high instability (CAPE; shaded). This convergence line was not present in 2.5 km.

A Instability (CAPE) seems to be similar in both runs, although in 500 m it gets further into the coast.

CAPE and MDF EXP:AIB_43h221_de FORECAST:fc2022050300+016
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Case 1: MCS Valencia

A Why 500 m is the one able to get a convergence line?

A Probably due to a better representation of the low and stronger pressure gradient with the anticyclonic region t
the northeast, which promotes convergence?

950 geopotential height EXP:VAL2.5km FORECAST:fc2022050300+05 950 geopotential height EXP:VAL500m_de FORECAST:fc2022050300+05
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Case 1: MCS Valencia

A Why 500 m is the one able to get a convergence line?

A Probably due to a better representation of the low and stronger pressure gradient with the anticyclonic region t
the northeast, which promotes convergence?

850 geopotential height EXP:VAL2.5km FORECAST:fc2022050300+015 FORECAST:fc2022050300+015
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Case 1: MCS Valencia

mslp EXP:VAL500m_46h1_de2 FORECAST:fc2022050300+018
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Case 1: MCS Valencia

AEMet verif. stations

implemented by cECMWF @esa G EUMET A
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Case 1: MCS Valencia

A Orography is not necessarily playing a crucial role, as the gradient is stronger not only because of the low and
anticyclone to the north. Although the low deepens further in 500 m once it enters the coast?

Model orography EXP:VAL2.5km FORECAST:fc2022050300+011
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Case 1: MCS Valencia

Conclusions:

A Operational runs at 2.5 km were not able to simulate the deep convective system that left
heavy rainfall over Valencia.

A Subkilometric resolution simulatiornare able tosimulate the system, although it is not totally
clear regarding the intensity and structure. Further analysis needed.

A The key differences are related to the well represented-ievel moisture flux convergence line
over the coast that does not occur in the reference run.

Next:
A Analysis of DEODE prototype runs (~500 m) and DT (IFS) global runs (~4 km).

EEEEE
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Case 2: Medicane lanos

A

lanos was one of the most intense Medicaneer recorded in the Mediterranean sea. Probably
category 2 hurricane.

It produced several environmental and socioeconomical impéatg a +1900 km path in the
western and central parts of Greece.

Mean sedevel pressurelown to 984hPaand wind gusts were recorded up 5@ m/s.
lanos 202¢h dcmdb
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Case 2: Medicane lanos

SUBKM SIMULATIONS [500m] vs OPERATIONAL RESOLUTION [2.5 km]
A IANQOS is seen stronger in the 500 m simulation vs. 2.5 km simulation.

VAR:MSLP (hPa) + 1-hr Wind Speed Gust (m s-1) EXP:lanos2km_43h21 _ifs_60s FORECAST:fc2020091700+021

VAR:MSLP (hPa) + 1-hr Wind Speed Gust (m s-1) EXP:lanoslkm_43h21_ifs FORECAST:fc2020091700+021
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Case 2: Medicane lanos

SUBKM SIMULATIONS [500m] vs OPERATIONAL RESOLUTION [2.5 km]
A A hurricane structure is seen in the simulations, more robust in the 500 m resolution.

A This contrasts with a weaker tropical cyclone structure that was observB&VfiRwhere no
robust eye is developed.

2020091700-22 UTC
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Case 2: Medicane lanos

SUBKM SIMULATIONS [500m] vs OPERATIONAL RESOLUTION [2.5 km]

OBSERVEDseasurface temperature & mslp derived from CERRAreanalysis HARMONI

E-AROME seasurface temperature & mslp
‘mperature ("C) TIM time_18:00:00. ‘mperature ("C) TIME:2020-09-18_time_03:00:00.png ISLP (hPa) + Sea Surface Temperature (°C) EXP:lanos2km_43h21_ifs_60s FORECAST:fc2020091600+039
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Case 2: Medicane lanos
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Case 2: Medicane lanos

) Left: OBSERVEDSEVIRIbrightnesstemperature channel 9 (IR)
Warmup [10 days]. Right: Simulated brightness temperature in HARMONIE-AROME

SEVIRI channel-9 Valid: 2020091700-22 UTC HARMONIE-AROME pseudolR - IANOS500m_46h1_de2 (regrid)

Valid: 2020091700-22 UTC
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Case 2: Medicane lanos

Conclusions:
A 2.5 km and 500 m resolution simulations over intensifies the cyclone. 500 m more.
A This is probably due to a lack of oceamosphere coupling.
A Warmup/spinup tends to reduce the over intensification.

Next:
A Analysis of DEODE prototype runs (=500 m) and DT (IFS) global runs (~4 km).

cccccc
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i Lagrangian spatial verification

focused on convective activity in VHR



Lagrangian spatiakverificationd{focused om convective activityiin VHR

Thanks to the advent of VHR (skilbometric) NWP, we can start
analysing specific convective activity features.

At subkilometric resolutions, convectiveelated specific
phenomena begin to be explicitly represented.

Indeed, at VHR doubts arise regarding the use or not of shallow
convectivesguemes a solution of scalawaresquemehas been
proposed.

Therefore, a window of opportunity for other kind of verification
methods emerge->Lagrangia@a LIZAYyu 2+ OAS;
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Lagrangian spatiakverificationd{focused om convective activityiin VHR

It helps to:

Evaluate statistics of convective systems, the frequency, the number,
(KS 0SKIF@A2dzNJ 2F GKSANJEAFS 0e0

Verify NWP simulations with satellite data.
Convectivestorms.
Modes of convective storms:
Qupercells MCSs, MCCs, squall linesrechos
Convective storms with high precipitation rat&Ts+precip

Convective storms with high reflectivitig Ts+radareflec).
Convective storms with high lightning activiBTg+lightning

Convective initiation.

MMMMMMMMM

 EL RETO DEMOGRARCD
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Lagrangian spatiakverificationd{focused om convective activityiin VHR

Methods for cloud tracking are gaining importance in the analysis of
model simulations.

Here we use the TOBAC methed Tracking and Obje@&@ased Analysis of
Clouds:

Geosci. Model Dev., 12, 4551-4570, 2019
https://doi.org/10.5194/gmd-12-4551-2019
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Clouditracking

tobacis a Python package to identify, track aamhlyzeclouds in different types
of gridded datasets, such as 3D model output from claesblving model
simulations or 2D data from satellite retrievals.

The software is set up in a modular way to include different algorithms for feature
identification, tracking, and analyses.

tobach & | f a2 AyLlzi GFNRARIFIO6ES FF3y2aG4A0 YR R2SayQi
nor a specific grid to work.

In the current implementation, individual features are identified as either maxima
or minima in a twedimensional timevarying field (see Feature Detection Basics).

An associated volume can then be determined using these features with a
separate (or identical) timgarying 2D or 3D field and a threshold.

The identified objects are linked into consistent trajectories representing the
cloud over its lifecycle in the tracking step.

Analysis and visualization methods provide a convenient way to use and display
the tracking results.
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