Are newer climate models better in simulating extratropical modes of variability than older
ones? — A comparison across multiple generations of climate models
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51 CMIP6 models (487 simulations)
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22 CMIP3 models (72 simulations)
50 CMIP5 models (216 simulations)

in many cases.

We analyze 775 Historical simulations from 123 models:
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Lee et al. 2020: Are newer climate models better in simulating extratropical modes of
variability than older ones?: A comparison between CMIP3, 5, and 6 models. In prep

(1) LWIDAVH OWIN E&
(@) ENOAvH OWIN “1Z
(7) LWOd dVON 08

(8) DEWSDDAVON "61
| (S) VZ € ZNDDD 1IN 8L
(¥) SIWNVHOT IdN "£L
1 (8) 9 OHDI anIA 9L

(€) SIAIN 2 EDOUIN ‘SL
(1) SFIIHZ ED0UIN FL
@) YNDTISdI"EL

(1) 0TEWDWNI 2L —
(1) PNVHOI ADNILL

(€) 9707 15IVOS4 dVI 0L
(6) 4"3 1IAOWSSID ‘6

w

CMIP3

(§) H'37130OW SSI9 '8
@) WOV §SI19 "L

(€) L ZND 10499 ko]
(€) 07eWDT1049 'S (7]
—
— :
p =
] | o
ZL<syzILdsLuzLsyz<sez<s m
0=Zg80=5xd03<5d03gdo=% -
=
[
>
L

PDO
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Extratropical Modes of Variability in CMIP3, 5, and 6 models
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We analyze 775 Historical simulations from 123 models:
22 CMIP3 models (72 simulations)

50 CMIP5 models (216 simulations)

51 CMIP6 models (487 simulations)

(CMIP 3. 5. & 6) Ratio of Model CBF and Obs PC std with 20CR (HISTORICAL)
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HISTORICAL, Atmospheric Modes [CBF]
Mode: NPO, Season: spring
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- Persistent overestimation across
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MIPs for some mode/season
- Not much gain in performance for
amplitude in newer models
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Additional Remarks

Temporal Amplitude
SAM, DJF (Summer)

e Comparison between Historical and AMIP .
- Qutliers in AMIP often are also outliers in Historical - "/
S 15
- Easier to diagnose root-cause of errors in AMIP mode .
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Some results with interactive visualization are available at https://cmec.lInl.esov/
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