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Climate DT evaluation
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Evaluation

Simulations are quality-controlled
and contextualized (observations,
CMIPG, ...)

High resolution

=>» represent high-impact events
with local granularity

=>» capture earth system dynamics
that require high-resolution

Expected to provide added value for

climate adaptation

implemented by _CECMWF @esa G EUMETSAT

Evaluation vs CMIP6

CMIP& RELATIVE PI ClimateDT o007 1990 2014

Net surface radiation- 0.82 0.82 0.68 099 | 1.4 0.8 050 159 | 0.74 058 0.76 0.82

memperatum{land-nnly]-B-B L0 047 0u53 ‘I\.‘I o] S0 045 051
Pricipitation HHH 022 047 pUEE] ﬂ 0.25% 0l B 0.0%

Mean Sea Level Pressune ST ﬂ 0.12 0.22 H 0.328 B B 0.21
Eastward wind stress ST 0.45 008  0.16 H .12 B 0.12
MNorthward wind stress 0.54 WA 0.28 0.20 [ AHE 0.09
Air Temperatune H 017 0.16 | 5 - 5 v
Zonal Wind nun 0.05 5 n 5 8 013 | 023
Meridianal Wind nﬂn 0.08 | 8 018 | 0.0

Specific hurmidity

002 | 0.01 X X 002 003 | 002

Sea Surface Temperature S0 059 W&V 5 5 0.25 | 026 [LF:

mmm.n.wﬂﬂ B B e | ooo H oze
0.22 5 X

Sea-ice Concentration SCEDE 058 0.33 (- ;Y 0.29

pc NG E 024 | 031 | 0026 | 024 S0l 0uza | 028 | 0.27 | 0.26

aﬁ | ﬁ&f ﬁ? r.%-@& | ﬁ; Qé?'ﬁ | &9@. sﬁﬁ +‘¢5. Qaﬁ‘& ﬁ&.
» o ¥ &
ﬁ;ﬂ‘& o &ﬁ Qﬁ\@l& ot éci’?\ § ¥ .@-ﬁ

-2.00

-1.00

-0.75

-0.50

9dIIND MM 22U ewso4ad J00d

9dIND MM dduew.oysad poon



DESTINATION EARTH {7 | Runded by mpementeaty S ECMWF @@ esa @ EUMETSAT

the European Union

Evaluation

Phase 2 simulations are quality-
controlled and contextualized
(observations, CMIPG, ...)

High resolution

=>» represent high-impact events
with local granularity

=>» capture earth system dynamics
that require high-resolution

Expected to provide added value
for climate adaptation

Maximum 10m windspeed 1990-2014

ERAS IFS-NEMO

ICON IFS-FESOM

Annual maximum daily precipitation (1990-2001)
IFS-FESOM

120

100

- 80

T
(=)}
o

I 40

20

RX1Year (mm/day)



Climate model evaluation for extreme precipitation

4.4 km + FESOM

RX1lday (mm) — 2020 - 4.4-FESOM_5 km

W SRy

Max. 24h
accumulated
precipitation
in 2020

Max. 5-day
accumulated
precipitation
in 2020

Max 5-day precip (mm)

9 km + NEMO

RX5day (mm) — 2020 - 9-NEMO_25 km

Observations
(RADAR data)

Rx1day Extreme Precipitation - INCA + ARPAE + CombiPrecip in 2020

Max 5-day precip (mm)

Rx5day Extreme Precipitation - INCA + ARPAE + CombiPrecip in 2020
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Number of days with 24h precipitation > 50mm in 2020

Observations 9 km + NEMO

Number of days > 50mm in 2020

Number of days > 50mm — 2020 - 9-NEMO_25 km
:

9 km + FESOM 9 km + NEMO + red. conv.

Number of days > 50mm — 2020 - 9-FESOM_5 km Number of days > 50mm — 2020 - 9-NEMO_25-RCBMF km

4.4 km + FESOM

Number of days > 50mm — 2020 - 4.4-FESOM_5 km

- Coastal issue improves with
reduced convection scheme
and FESOM

- Peaks over mountains
improve with higher
resolution
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Extremes DT evaluation



Extremes DT evaluation for extremes: complementary strategies

Evaluation Of extreme » Evaluation of past case studies
case studies

» Continuous evaluation of emerging events (Daily
Report, Severe event catalogue)

e . * To evaluate how much the model climatology fits the " e
: Verification of the observations climatology | P,
Cllmatology Of extremes * i.e. Quantile-quantile comparison focused on extremes
(highlighting >99t" percentile) » 7L |-|.

w1 . " Nh - Low

Ve rlfICatlon Wlth * We must choose useful verification scores for extremes b m

SpeCIfIC scores for - How to define extremes? Percentiles or fixed thresholds
extremes » Evaluation against point observations (SYNOP/HDOBS)




Why might these models predict extremes better than the current operational IFS?

Al MODEL

- Longer predictability and
less forecast jumpiness:

fewer location errors. Higher
scores in synoptic variables.

- Trained with ERAS:
detection of observed
extremes that are not easy to
capture with the current IFS
configuration

HIGH-RESOLUTION
PHYSICAL MODEL

- Higher horizontal resolution
helps to improve the prediction
of extremes which depend on
small-scale processes and
orography

- Physical processes are
generally better resolved with
higher horizontal resolution
forecasts: better prediction of
extremes
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Extreme events evaluated in the Global and Regional extremes DT

bt b el predsete i the TC come’

R By .
- Heavy rain : ‘-
ﬁ\% R~ (27/01) Israel P [ L -
‘4’5'\_, t 2 L = E N
' EE— Storm Pia SE s i
Qe ek Flood (26/06 06/07) False alarms event
(16/11) penmark Floods Caribbean (10-08) Canary Islands (17/10) France
(28/04-02/05) ry
Brazil /

|

Nov  Dec  Apr | Aug
Extreme i T
T e - o Strong wind -... ' :

Wind gust -’;*—‘4. "Gl recipitation

(23/12) (14/01)

.‘p Cor5|ca La Réunion

(10/03) (01/06)

South of France South Germany floods

(24/06)
Italy and Croatia Storm BOFIS
(26/06-06/07)

Storm Ciaran "'
Wind gust in Storm Rolf
Brittany (23/02) Austria, Czech Republic Storm Bert
(01/11) Denmark (22-23/11)
Floods in Tuscany
(02/11) Evaluated in both in Global DT and On-Demand DT Ireland 10



DESTINATION EARTH {7 | Runded by mpementeaty S ECMWF @@ esa @ EUMETSAT

the European Union

2m temperature extreme case study

a) IFS 9 km b) DestinE 4.4 km

Cold spell
4 February 2025
00 UTC (T+72h)
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Comparing with current operational models (physics and AlF)
IFS 9 km Extremes DT
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Forecast 17/10/2024 00 UTC T+34h

GLOBALDT | Regional (On-Demand) DT 500m

Added value Global Extremes DT
and Regional (On-Demand)
Extremes DT

18 October 2024, extreme precipitation
in Toscana (ltaly)
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Regional (On-demand) near-surface e T T et T RNISE
wind speed

One month of on-demand simulations performed at
500m gridspacing (November 2024)

m/s

1 Bias

Added improved performance for wind speed on top of o
the Global DT g212571

£20657- ; : ! . . : : .

= 6 12 18 24 30 36 42 48
Especially in complex orography

- - RMSE
Better representationdue On-demand On dgmand DT Global DT o
_ _ DT Configuration 2

to higher resolution (AROME) =, .

Almost always has added
value for wind




Comparing performance Al models versus Extreme DT
Example scorecards for decision making: wind extremes

AIFS
versus
IFS

Destine
extremes DT

versus
IFS

day 1
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SUMMARY: Added value of Extremes DT components

Extreme event DT Global (4.4 km) added Regional (On-Demand) o
value vs OPER (9 km) added value vs DT Global Qualitative

. : . verification
Flat areas Mountains Flat areas Mountains Flat areas Mountains
based on case

development cyclones
Squall lines A

Extreme precipitation l_) T T T studies
(convective and large-

scale)

Extreme wind/wind

gusts T T T T T IMPROVEMENT
Extreme low _ T A _)T
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SUMMARY: Added value of Extremes DT compared to Al models

Qualitative verification based on case studies

tp24

10ff

2t cold

2t warm

& ECMWF

OROGRAPHY | winter | spring | summer | autumn | YEAR
flat DE AIFS AIFS AIFS AIFS
complex DE DE AIFS DE DE
flat DE DE DE
complex DE DE DE DE DE
flat AIFS | AIFS AIFS AIFS AIFS
complex AIFS | AIFS AIFS AIFS AIFS
flat AIFS AIFS
complex AIFS | AIFS DE DE DE




Thank you!

www.ecmwf.int
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