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What happened in Valencia?
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The impacts were catastrophic

Balearic Sea Balearic Sea
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Observed and simulated precipitation

From ground stations
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Observed and simulated precipitation
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(a) DestinE - 2024-10-29
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(b) ERAS - 2024-10-29
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Synoptic environment

500-hPa GPH, PW, IVT

700-hPa GPH, Vert Vel, Winds

SLP, CAPE
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South-westerly flow interacts with
the topography (upward motion)




Two sources of moisture

Zonal moisture transport, IVTx
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Research question

What was the role of global warming?
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(Under review in WCD)

We wanted to say something about:
(i) The climatological context
(i) The differences between a factual and a counterfactual scenario
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The storyline approach

Mean surface temperature, Factual — Counterfactual (2018-2023)
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Simulations with spectral nudging

ERA5 (colours), DestinE (contours)

WITH NUDGING

WITHOUT NUDGING D /
(John et al., under review)
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Simulations with spectral nudging

ERAS5 (colours), DestinE (contours)
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Climatological context

IVTx in VAL (Oct-Nov, 1951-2014)

IVTx Time Series (Oct-Nov only) in ERAS ]
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Climatological context

Using the Oct-Nov daily data from ERAS and IFS-FESOM (free run) from 1950-2014
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Climatological context

Using the Oct-Nov daily data from ERAS and IFS-FESOM (free run) from 1950-2014
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3-day mean IVTx and IVTy
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Attribution: Factual — Counterfactual
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Attribution: Factual — Counterfactual
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Attribution: Factual — Counterfactual

APrecipitation

AAccumulated precipitation, 29 Oct
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Attribution: Vertical structure

(a) Vertical velocity
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The use of ensemble members

Precipitable water over VAL
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Signal to Noise Ratio

Precipitable water IVT
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Observed and simulated precipitation
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(b) ERAS - 2024-10-29
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Observed and simulated precipitation

(a) DestinE - 2024-10-29 (b) ERAS - 2024-10-29
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Climatological context

Using the Oct-Nov daily data from ERAS and IFS-FESOM (free run) from 1950-2014

3-day mean PW and SST
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Climatological context
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Hourly precipitation
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Td and Omega
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Temperature (°C)

Pressure (hPa)

Temperature and dewpoint temperature (VAL)
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Td and precip

Precipitation (mm/h)

Td vs Precipitation (HIST, VAL box)

17.5 A

15.0 A

12.5 A

10.0 A

7.5+

5.0 A

2.5 A

0.0

T
0 5 10 15 20
Dew point temperature Td (°C)

Barcelona

Supercomputing
Center
Centro Nacional de Supercomputacion

Equivalent potential temperature - Factual scenario (VAL)
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Vertical profiles
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Geopotential height

Factual
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500-hPa Geopotential height (dam)
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Thickness
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