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MOTIVATION

Key risks in the Mediterranean and their location for SSP5-RCP8.5 by 2100
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OBJECTIVE

m Design a cross time-scales evaluation framework for CMIP6 GCMs based
on synoptic circulation patterns and their impacts over the
Euro-Mediterranean.



ECMWEF ERA5 DAILY DATA (REFERENCE)

32 CMIP6 GCMS 1950-2014

BO.W - - e
< > . & m Atmospheric circulation domains

> e 4 SR m Mean sea level pressure (SLP)
E o= Geopotential Height at 500 hP

ke 25%}0 m  Geopotential Height a a

s N ,4\._-?!"".)’_ m Zonal and meridional winds at 850 hPa
s AR R
5 i "‘

f{\ \/\m " m Surface variables
204 ’ ‘

~ Precipitation
R N gl A\e’ M p
M Q.l\?.““j = Maximum temperature
°1 3 | m  Minimum temperature

-60 30 0 30 60

Domains selected for the CPs.



METHODS AND WORKFLOW

SLP data

reduction
through EOFs

Sensitivity to: Anomalies estimation Cross-time scale -ErrorCycle
-Domain size evaluation of CPs -DISO
-Number of clusters variability

-Input data



METHODS: EVALUATION METRICS

m ErrorCycle m Distance between Indices of Simulation and Observation (DISO)

Absolute difference in the daily frequency of each CP.  Summary of a Taylor Diagram.
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Errorcp = D AE = %Z:_o(b" —ay),
RMSE = \/% S (bi—a),
DISO = \/ (r —1)?> + NAE2 + NRMSE?2
DISO mean = weighted mean of PR, TN and TX DISO
Olmo et al. 2022 Hu et al. 2018

Agudelo et al. 2023 Liu et al. 2018



MAIN RESULTS: OBSERVATIONAL REFERENCE
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MAIN CONCLUSIONS

The classification of CPs can discriminate synoptic and
surface structures with clear

different performances

flexible
filtering



THANKS!

MATIAS.OLMO@BSC.ES

Barcelona
Supercomputing

Center
Centro Nacional de Supercomputacion







PSL (hPa)
1025

1020
1015
1010
1005

Latitude

EXTRA SLIDE |

D1.3 D1.5 1 3,
) 'zqzqs

Latitude

404
75
cp 5
g W
g% H-: 20 T T f
3
= . 4
25 . ° 1
454
0 =
D2.5 g 421
' s
100 100
% 394 eV
CP
™ CP 7 B 364
3 .‘ . 2
5 50 . 2 50 . N
g e | B 1
= | -
B & 45+
25 25
- —
o 421 5 W
(o]
0 0 B
Z 394
|
100 100
36
75 75
g | K |
2 H:
S 0 H: - 454
g - = s
e 4
u- N © 42+
25 25 (e}
>
=
& 391
0 0 -
J FMAMUJ J A S OND J FMAMJ J A S O N D 36-
day day

Longitude



PSL (hPa)
1025
) l1020
e}
2 1015
« 1010
1005
EXTRA SLIDE Il - o
13 m/s
—>
m
150
D1 0] llOO
6000 S 50
-
s} 0
(1]
5500 - -~ -50
I-lOO
5000 - -150
4500 1
40004+ 454
i 2 3 4 5 6 7 8 9 10 11 12 13 14 15
D2 O 424
4000 1 S !
= 39+ : -1
-

Pseudo-F

-3
3500 36 4
. _5
3000 TN (°C)
45 3
2
2500 I B 42+ 5

391

Latitude

1300 A

364 -‘ 8 >
1100 1 =
9001 454 TX (°C)
3
700 A 424 - | 2
]
394 e 0 2 0

Clusters 36

Latitude

Longitude



