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e The CMIPs span more than 3 decades of climate Atmospheric Blocking * Model development can leverage the PMP to track

model development. A key question is how has performance evolution in the development cycle.
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e The PCMDI Metrics Package (PMP), an open-source

( \ dn ACCESS-ESM1-5 1
W ‘ AWI-CM-1-1-MR{ ™ 4
- : AWI-ESM-1-1-LR -
BCC-CSM2-MR - bq

PMP tor contrasting performance of two
different versions (i.e., GFDL-CM3 &
GFDL-CM4) for mean climate.

30°5 1. -l | W
g o

oS — . BCC-ESML + ¥ R
. = CAMS-CSM1-01 N
90°S T T T T T CAS-ESM2-0 4 ) _ b
180° 120°W 60°W oW 60°E 120°E 180° 180° 120°W 60°W 0°W 60°E 120°E 180° CESM2 1 4 R Eh N
CESM2-FV2 A
CESM2-WACCM - < q

SySte m atl CcCm Od el eVvd | U atl on P alims tO ad d ress th S 4950 5100 5250 5400 5550 5700 5850 6000 61; 02 03 04 05 06 07 08 09 10 cucc-cuo a1

CMCC-CM2-SR5
CMCC-ESM2 1 4
CNRM-CM6-1 -
CNRM-CM6-1-HR 2
CNRM-ESM2-14 »

question with the key goals: Blocking Metrics development: Please check the other poster by

E3SM-1-1-ECA -

Python software package for comprehensive and

e Similar assessment will be enabled for

m Provide an objective synthesis of the growing Valkonen et al. "Changing atmospheric blocking; new insights o 1 P ey 8
EC-Earth3-Veg-LR . i » of

FGOALS-f3-L -

° o o o " FGOALS-93 1\ I Y Q¥
=urrber &f almuletiens. with novel machine learning detection Ehnt s el

GISS-E2-1-G -
GISS-E2-1-G-CC -
GISS-E2-1-H - !

CMIP7 by the implementation of the

blocking and extreme metrics to the PMP.

GISS-E2-2-G A

GISS-E2-2-H1{. I8 k!

m More directly contribute to model development Extremes S

4
4444
INM-CM4-8 - ) ) I
INM-CM5-0{ _ »
IPSL-CM5A2-INCA{ BRI FEE ™M ¢
IPSL-CM6A-LR
IPSL-CM6A-LR-INCA -

through quick feedback contrasting the latest | | S g e puid | o
Non-stationary Generalized Extreme Value Precipitation Extreme . B3 NS Extratropical Modes of Variability

MPI-ESM-1-2-HAM -

MPI-ESM1-2-HR{ P4 4 Y V

i PN N, < m— GFDL-CM3 GFDL-CM4 _ di
statistical method: (Wehner et al., T APPSR b N R

)4 [N L 1.25 - 0.7 I -0.7 F2.0 |
NorCPM1{ “hahi » M4 4. hd M DN 554 e 1o 2.0 07 |, [Y? - 07  lois
2020,2021) Al L L s
7 NorEsM2-MM 1M = & I Q"L % L ' ' 06 15 [© 4 los lis [0 Los  [15 : 0.20
SAMO-UNICONq & A < a ' r15 tos L 0.4 ' 0.5 r0.16
F0.75 : 05
1.0 1 to.s 10 f " / 5 1L K r0.3 0.5 y 0.4 L
i0-50 7 AN o5 pd 0.6
0.5 Z 05 [0 A~VYoq 0.4 Y05
L 0.25 i* 0 r0.5 4 : \'6 V
FILLEP

CMIP archives. e Calculate selected extreme daily indices i e e el A 3!
e The PMP leverages the DOE-supported CMIP data and their return values for temperature . e, B e T e NN e NG T I |

model development version to the preceding
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Error (RMSE)

CMIP 5 & 6, historical: Rx1day_annual_return_value
2.25 RMSE, normalized by median

and precipitation

175

444444

1.0
0.0 (0'0
1.5

. . . 0.1 F=—1. . Fr—0.2
[ CNRM-ESM2-1
B cancsis \ \) > N\ N N > N N \ > N \ N > N \ \ > N | \|
i OF W W0 ) i W0 N W oW O o) P W0 o) P WOV
B e SON - o B\ N o o » o o WO~ WO° W O~ £°- &©° » «° REE A\ 9\‘\‘0‘\ e P /C;O ‘00(\00 PO
A ; P
W R

conventions, archives (across MIPs), and Python-based
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e Evaluate model performance of these
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tools (e.g., xarray, xCDAT).
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MJO, cloud feedback, monsoon, and precipitation from gridded land based daily - . . . - . .
observations * PMP provides collective evaluation capabilities. We are improving

benchmarking metrics are implemented in the PMP the PMP to be more readily available for the CMIP7

(https://github.com/PCMDI/pcmdi metrics). Other relevant metrics Benchmarking.
We are in process of finalizing implementations of blocking and

e Implementation of blocking metrics is in progress, and : ' ' : : : o
o g Prog Potentially relevant metrics available in the PMP includes: extreme metrics into the PMP.

Implementation of extreme metrics recently (@PCMVD]  NearSurtace A Temperature: DJF

(CMIP6 HISTORICAL: 1981-2005, land)
ACCESS-CM2 REF (ERA-5)
Max 33.7767 Min -44.4548 Mean 3.97 Max 33.1734 Min -40.8328

PMP results interactive web-viewer system [=]: [=]
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completed. (https://pcmdi.linl.gov/research/metrics) will help

ol B; : % X . P 9 : T © —I\;*' NS Py %, AL K. f" > _.. l AL % k. <) < % : ° ° ® ° ¢
SN IR L S YO Ry et (B navigate metrics and accompanying diagnostics
e - 60E 120 180W. 1200 60W . 60E 120€ 18 120W 60w NGO North Pacific Gy Oxla fagETVLL Bt R o o:/’ O bta i n ed fro m th e u p CO m i n g C M | P 7 m O d e | S E J.
X ? ° D B B A R B A e —— O EOF2 based modes EOF1 based modes *
° {os I
°
\.

xarra . - : e Lee et al., 2023: Systematic and Objective Evaluation of Earth System Models: PCMDI
-” y Xarray Climate Data Mean Climate Extratropical Modes of Variability Metrics Package (PMP) version 3. Geoscientific Model Development (under review),

AUEWELS UETLE (Gleckler et al., 2008) (Lee et al., 2019, 2021) EGUsphere [preprint], doi: 10.5194/egusphere-2023-2720

Hl Lawrence Livermore
National Laboratory

PCN\D The efforts of the authors are supported by the Regional and Global Climate Modeling Program of the United States Department of Energy's U.S. DEPARTMENT OF

e o Office of Science. This work is funded by the Climate and Environmental Sciences Division of the DOE Office of Science and is performed under the EN ERGY
E;ta|uayt?f;”;rojch auspices of the U.S. Department of Energy by Lawrence Livermore National Laboratory under contract DE-AC52-07NA27344. LLNL-POST-861601



mailto:lee1043@llnl.gov
https://docs.xarray.dev/
https://xcdat.readthedocs.io/en/stable/
https://github.com/PCMDI/pcmdi_metrics
https://doi.org/10.1029/2007JD008972
https://link.springer.com/article/10.1007/s00382-018-4355-4
https://doi.org/10.1175/JCLI-D-20-0832.1
https://doi.org/10.1016/j.wace.2020.100283
https://doi.org/10.1098/rsta.2019.0545
https://pcmdi.llnl.gov/research/metrics
https://doi.org/10.5194/egusphere-2023-2720

