A 25 anni

Progressi nelle previsioni ECMWEF a scala globale , dall’alluvione

in supporto all'allertamento di eventiestremi del Piemonte
del 1994
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Delivering global predictions: IFS cycle 46r1 June 2019
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Use of ERAS to initialize Subseasonal Re-forecasts (CY46R1, June 2019)
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Changes introduces in 46R1:

ERAS is now used to initialize the re-forecasts
ERAS EDA is used to perturb initial conditions

Land surface is initialized from ERA5 instead of from an
offline re-analysis



Progress in ENSO prediction at ECMWEF in SEASONAL systems
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Mid-latitude seasonal skill and teleconnections more challenging
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Quanta strada e stata fatta in 25 Anni dal 1994



ECMWF has a long experience with
reanalysis

Atmosphere/land including ocean waves (opernicus

1) 1979 - 1981 2) 1994 - 1996 3) 2001 - 2003 4) 2006 - ... 5) 2016 - ...
FGGE ERA-15 ERA-40 ERA-Interim ERAS5

"Ocean including sea ice

2006 2010 - 2016 -
ORAS3 ORAS4 ORASS

/Centennial Coupled

2013 - 2015 2016 2017
ERA 20CM/20C CERA-20C CERA-SAT

Enhanced land opernlcus

N 2012 2014 2018 -
ERA-20C/Land ERA5L

ERA-Int/Land
Atmospheric composition (opernicus
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c ECMWF EUROPEAN CENTRE FOR MEDIUM-RAN

2008 - 2009 2010 - 2011 2017 - ...
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ERA-

Climate
Change Service

climate.copernicus.eu

Interim not available for dates beyond August 2019

Migration to ERA5 has (mostly) completed

Skill

of ERAS re-forecasts:

Up to one day gain with respect to ERA-Interim

Improvements compared to ERA-Interim:

Benefit from 10 years model development (2006 to 2016)
Much higher resolution; 31km versus 80km

More and better input data

Hourly output

10-member EDA-based uncertainty estimate (at 63km)

ERAS is available in the C3S climate data store (CDS):
Currently: 1979 onwards, 2-3 months behind real time
By end 2019: timely updates, ERA5T, 2-5 days latency

€ ECMWF

ERAS5 has now replaced ERA-Interim

Range (days) when 365-day mean 500hPa height AC (%) falls below threshold
ERA-Interim ERAS
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EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS



(/@\ amre e 1NE Dack extension and other ERAS datasets

climate.copernicus.eu

12m running European mean 2m temperature anomaly (K} wrt 1981-2010
—— ERAS —— ERA-Interim —— E-OBS —— Six others

ERAS back extension: 1.5
1

1950-1978, to be available 2020 Q2 05
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Global-mean ob-bg for 60-40hPa radiosonde temperatures (K)

ERA5.1: period 2000-2006, to be available 2020 Q1.
v restore climate quality for stratospheric temperature

ERAS

0.6+

ERA-Interim

o v' Use more appropriate background correlation lengths
0.2 v" Need: until availability of COSMIC GNNS-RO 2006
ERAS5.1
a

ERA-Interim ERAS ERA5-Land

1980 1985 1990 1995 2000 2005 2010 2015
ERAS land: available in the CDS from 2001

1981-2000 later this year; 2020: back to 1950
9km Land downscaling from ERAS

c Ec MWF -20 -10 -5 -3 -1 1 3 5 7 9 11 13 15 20 25
EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS (°C)



Better model, better and more observations, higher resolution

New: hourly output

Florence Thu 13 Sep 2018, 01 UTC for ERAS
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La Ricerca di ECMWF per migliorare la performance in eventi estremi



Ocean-coupling and sea surface temperature (SST)
validated with in-situ

Tropical Cyclone Neoguri, July 2014
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 The ECMWF Ocean-coupled (red) model is better simulate the cool wake after the passage
of Tropical cyclone Neoguri. A more realistic response is observed comparing the 10-day
forecast with an on-track DRIBU observation of SST, both for TC passage and diurnal cycle ~

e
_w ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

Mogensen et al 2018



Impact of the soil model vertical resolution: heatwaves severity

Extreme heat warnings across southern
Europe as temperatures hit 40C and above

Not dangerous Potentially dangerous

Dangerous Very dangerous
J J

During summer 2017 the effect of multi-layer is examined for European heatwave, here shown for
Cordoba (Spain) where temperatures went above 40° Celsius on the 6t of August 2017
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An enhanced soil vertical discretisation is increasing the amplitude
of the diurnal cycle. Extremes heatwave are up to 1 K hotter

Thanks to Gabriele Arduini
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Increased snow model vertical resolution: impact in cold regions climate

Increased vertical discretization of the H-TESSEL snowpack (up to 5 layers) permits a better physical processes representation
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10 cm

Snow single-layer (SL) Snow multi-layer (ML)

X cm (variable) ‘

X cm (variable)
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An improved snow depth (ML
— SL) evaluated with

[ z‘r}f.i ) in-situ SYNOP snow depth.
o 5 RMSE of 0.19m (0.23m)
ST i in ML (SL).
%‘: j}M This is 17% RMSE error
cow };'? { - reduction in snow depth.
\\\/ i

% 10 cm
5cm

Winter reduction of the 2m
minima temperatures with
increasing diurnal-cycle.
DIFF Tmin 2-4 K colder in ML
compared to SL snow.
Increased variability

Thanks to
Gabriele Arduini,
4 Jonny Day,

.
EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHERFORECASTS
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Impact of snow model vertical resolution increase on near surface temperature

Increased vertical discretization of the snowpack (up to 5 layers) permits a better 2-m forecast: here hourly day-2 forecasts are
shown for 24-hour to 47-hour ahead, concatenated to form a continuous time-series

T2m Observations, T2m forecast (current snow, SL), T2m forecast (ML)

2m temperature

N
—10f ~//N\
\\
=4 In clear-sky the MULTI-layer snow
[} q
o —15 scheme is capable to produce
g stronger winter inversions
© improving observation match.
8 —20
g The increased variability in the
diurnal cycle is beneficial for
_os| ensemble forecasting.
— OBS
— gxd8 (CTRL)
— gxd2 (MULTI)
— gxhp (MULTI+NOLIM)
_30 s L L L L L L L L T N
17 18 19 20 2 22 23 24 25 26 27 28 01

February 2018
Thanks to Gabriele Arduini, Thomas Haiden, Irina Sandu & USURF Team
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Uno sguardo verso il future di ECMWF



Current km-scale: TCo1279 (~9km) highest global
operational NWP toda

(12h forecast, hydrostatic, with deep convection parametrization, 450s time-step, 240 Broadwell nodes, ~0.75s per timestep)

< ECMWF Equivalent to 6.6 Megapixel camera




Towards km-scale: TCo7999 test-case (~1.3km
njghest NWP test (@

(12 h forecast, hydrostatic, no deep convection parametrization, 120s time-step, 960 Broadwell nodes, ~6s per timestep in SP)

S~ o
Thanks to Nils Wedi and NM-Team Eq ulva Ient to 256 Mega plxel Camerad
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Il valore aggiunto di ECMWF per gli Stati Membri
Un quarto di secolo dal 1994 ha permesso di:

passare da risoluzioni di 100km (300km ENS) a 9 km (18km ENS)

migliorare la qualita previsionale a medio terming di oltre 2 giorni

migliorare le capacita previsionali alla scala stagionale di 1mese
migliorare il monitoraggio tramite reanalisi climatiche operative
estendere le capacita alla previsione ambientale multi-hazards




