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Introauction

Climate vs. Climate
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DP: initialized decadal prediction ensemble
Ul: "uninitialized” 20t century ensemble
Kirtman & Power (2013)

=>» Earth system response to external forcing (greenhouse
gases, volcanic & anthropogenic aerosols, solar variations).
“historical/projection simulations”

some field

time

Branstator & Teng (2010)

=>» Earth system response to external forcing and
internal property redistributions (of heat, etc.) related to
historical initialization.
“hindcasts/forecasts”



Introauction

Climate vs. Climate

Global mean temperature

Temperature anomaly (°C)

some field

Fa N .
. T

1970 1990 2000 2010
Year

Volcanic forcing

DP: initialized decadal prediction ensemble time
Ul: "uninitialized” 20t century ensemble
Kirtman & Power (2013)

Branstator & Teng (2010)

=» Both ensembles (Ul'and DF) are needed to fully understand the mechanisms

underpinning Earth system prediction. To what extent does initialization improve near-
term regional climate outlooks?
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Forcing

Initialization
-method
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DP Ensembles
-ensemble size
-start dates

-ensemble generation

-simulation length

CCSM4-DP

ccsMa

CAM4 (FV 1°, 26Ivl)
POP2 (1°, 60Ivl)
CICE4 (1°)

CLM4

6-member CCSM4 20t century
ensemble (Meehl et al., 2012)

-2005: CMIPS5 historical
2006-: CMIP5 RCP 4.5

full field

ul

CORE-forced FOSI
CORE-forced FOSI
ul

10

annual; Jan. 15t 1955-2014 (N=60)
Variable January start days +
round-off perturbation of atm
initial conditions

120 months

CMIP5-era (2011)

CESM-DP-LE

CESM1.1

CAMS (FV 1°, 30lvl)
POP2 (1°, 60lvl) w/ BGC
CICE4 (1°)

CLm4

40-member CESM 20" century
Large Ensemble (Kay et al., 2015)

-2005: CMIPS5 historical
2006-: CMIP5 RCP 8.5

full field

ul

CORE*-forced FOSI
CORE*-forced FOSI
ul

40

annual; Nov. 15t 1954-2015
(N=62)

round-off perturbation of atm
initial conditions

122 months

CMIP6-era (2017)
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Want to analyze CESM-DP-LE? Send me
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Yeager et al., 2018: Predicting near-term changes in the Earth System: A large ensemble of initialized
decadal prediction simulations using the Community Earth System Mode, Bull Amer Meteor Soc, in

revision.



Annual Ocean Heat Cor (OBS = EN4)

=» Anomaly correlation
coefficient (ACC)

=>» Skill improvement
over persistence

=>» Skill improvement
over Ul




Annual’SeaSurface lemperature (0BS = Hurrell)

=» Anomaly correlation
coefficient (ACC)

=>» Skill improvement
over persistence

=>» Skill improvement
over Ul
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AnnualiSurface Air lemperature

=» Anomaly correlation
coefficient (ACC)

=>» Skill improvement
over persistence

=>» Skill improvement
over Ul
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Annuall02 on 6,=26.5 kg/m*® (0BS = FOS|)

=» Anomaly correlation
coefficient (ACC)

=>» Skill improvement
over persistence

=>» Skill improvement
over Ul




Surface’Airlemperature (OBS = HadCRUT4)

MSSS using Ul as reference forecast (N_DP=40, N_UI=40)

=» Annual
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Surface’Airlemperature (OBS = HadCRUT4)

MSSS using Ul as reference forecast (N_DP=40, N_UI=40)

=» Annual

b. ANN SAT, W_Europe (10°W-10°E, 40°N-58°N), LY1-5
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Surface’Airlemperature (OBS = HadCRUT4)

MSSS using Ul as reference forecast (N_DP=, N_UI=40)

=» Annual
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Surface’Airlemperature (OBS = HadCRUT4)

MSSS using Ul as reference forecast (N_DP= , N_UI=40)

=» Annual
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Surface’Airlemperature (OBS = HadCRUT4)

MSSS using Ul as reference forecast (N_DP=40, N_Ul= )

=» Annual
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Surface’Airlemperature (OBS = HadCRUT4)

MSSS using Ul as reference forecast (N_DP=40, N_Ul= )

=» Annual
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Surface’Airlemperature (OBS = HadCRUT4)

MSSS using Ul as reference forecast (N_DP=40, N_Ul= )

=» Annual
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(verified against CRU-TS 3.24)

AACC
(relative to
persistence)

AACC
(relative to
uninitialized)




(verified against CRU-TS 3.24)

JAS PREC, Sahel (20°W-10°E, 10°N-20°N)

b. JAS PRE, Sahel (20°W-10°E, 10°N-20°N), LY3-7




Seasonal Precipitation (JEM)

(verified against CRU-TS 3.24)

AACC
(relative to
persistence)

AACC
(relative to
uninitialized)
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(OBS = CRU-TS3.24)

(N_DP=40, N_UI=40)

Scandinavia

Scandinavia 55°N-70°N), LY1-5 0°N), LY1-5
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(OBS = CRU-TS3.24)

(N_DP=40, N_UI=40)

LY 3-7

=» Anomaly correlation
coefficient (ACC)

JFM PREC, Scandinavia (0°W-30°E, 55°N-70°N)

ERS
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What influences JEIVI'PRECIP: skill'over. Scandinavia®:

Scandinavia

LY1-5 skill conditioned on JFM Scandinavia PRECIP
(ensemble size = 1) : GREEN - ORANGE

Hindcasts skillful at JFM PRECIP over
Scandinavia tend to show improved
NAO-like winter SLP, but no clear
improvement in SST skill.

-0.4 -0.3 -0.2 -0.1 0 0.1 0.2 0.3 0.4
-2 -0.75 -0.34 -0.13 0 0.1 0.2 0.3 0.4




What influences JEIVI'PRECIP: skill'over. Scandinavia®:

Scandinavia

O

LY1-5 skill conditioned on JFM Scandinavia PRECIP
(ensemble size = 10) : GREEN - ORANGE

Hindcasts skillful at JFM PRECIP over
Scandinavia tend to show improved
NAO-like winter SLP, but no clear
improvement in SST skill.




What influences JEIVI'PRECIP: skill'over. Scandinavia®:

Scandinavia

LY1-5 skill conditioned on JFM Scandinavia PRECIP
(ensemble size = 30) : GREEN - ORANGE

Hindcasts skillful at JFM PRECIP over
Scandinavia tend to show improved
NAO-like winter SLP, but no clear
improvement in SST skill.




How: doesJEIVI'skillichange with ensemble sizez:

JEM LY1-5 skill difference for different DP ensemble sizes: (N=40) - (N=5)

Winter SLP over
Nordic Seas appears
particularly
amenable to
improvement
through increased
ensemble size.
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How doesJEIVIskillichangewith ensembl

JEM LY1-5 skill difference for different DP ensemble sizes: (N=40) - (N=10)

Winter SLP over
Nordic Seas appears
particularly
amenable to
improvement
through increased
ensemble size.

-0.4 -0.3 -0.2 -0.1 0.2 0.3
-2 -0.75 -0.34 -0.13 0.2 0.3




How doesJEIVIskillichangewith ensembl

JEM LY1-5 skill difference for different DP ensemble sizes: (N=40) - (N=15)

Winter SLP over
Nordic Seas appears
particularly
amenable to
improvement
through increased
ensemble size.

-0.4 -0.3 -0.2 -0.1 0.2 0.3
-2 -0.75 -0.34 -0.13 0.2 0.3
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ummary.

CESM-DP-LE is a rich community data resource in support of near-term Earth
System prediction research. Public release with web/journal* documentation
coming soon (Check http://www.cesm.ucar.edu/projects/community-projects/).

Significant skill improvements over NCAR'’s previous (CMIP5-era) decadal prediction
system, particularly over land.

Ocean biogeochemistry fields permit exploration of new frontiers in DP science.

Complementary large ensembles for both initialized and uninitialized? sets offer
unprecedented statistical power for disentangling the relative roles of external
forcing & internal dynamics in recent climate variability & predictability.

lYeager et al., 2018: Predicting near-term changes in the Earth System: A large ensemble of initialized decadal
prediction simulations using the Community Earth System Mode, BAMS, in revision.

2Kay et al., 2015: The Community Earth System Model (CESM) Large Ensemble Project: A Community Resource
for Studying Climate Change in the Presence of Internal Climate Variability, BAMS, doi:10.1175/BAMS-D-13-
00255.1.



Winter NAO

Is skill for winter
precip over
Scandanavia related
to prediction of low-
frequency winter
NAQO?

b. DJF NAO (station-based), LY2-6
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