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Decadal climate prediction within CMIP6 (( B Qs

Contributions to CMIP6
S EC-Earth 3.3.1 in standard resolution (~1°)
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Real-time decadal climate predictions
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Multi-model decadal forecast exchange

The Met Office coordinates an informal exchange of near-real time
decadal predictions. Many institutions around the world are developing
decadal prediction capability and this informal exchange is intended to
facilitate research and collaboration on the topic.

The contributing prediction systemse? are a mixture of dynamical and statistical
methods. The prediction from each institute is shown below, alongside an average of all
the models. When possible, observations for the period of the forecast are also shown.
Currently three variables are included: surface air temperature, sea-level pressure and
precipitation. These are shown as differences from the 1971-2000 baseline. More
diagnostics, including ocean variables are planned for the future. Please use the
drop-down menus below to explore the data collected to date.

This work is supported by the European Commission SPECS project.
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Reliability of decadal predictions P e
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Multimodel assessment Verfaille et al. (in preparation)
Compare initialised decadal T over Europe, forecast year 1
predlCtlonS (INIT) and non' Europe INIT Europe NoINIT

initialised projections (NoINIT)
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Predictability of idealised volcanic eruptions @zz::;:m"ﬁw

Perfect model experiments with EC-Earth 3.2 Martin et al. (in preparation)

|dealised Pinatubo (1991 eruption)
|ldealised Tambora (1815 eruption)
CTRL (background aerosols)

Initialized from 20 different initial states
(common to the three ensembles)

Zonally averaged total AOD Predicted surface air temperature response (1st year)
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5 times larger)
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Similar climate impacts: a global cooling

and regional warming over the Arctic CM I P

The World Climate Research Programme’s
Coupled Model Intercomparison Project
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Predictability of idealised volcanic eruptions @zz::;:m"ﬁw '

Perfect model experiments with EC-Earth 3.2 Martin et al. (in preparation)
\dealised Pinatubo (1991 eruption) Predicted ENSO3.4 after the eruptions

|ldealised Tambora (1815 eruption)
CTRL (background aerosols)

Zonally averaged total AOD o |
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The World Climate Research Programme’s
Coupled Model Intercomparison Project
v

Similar climate impacts: a global cooling
and regional warming over the Arctic CM I P
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Skill from interbasin telecomnections

Exarchou et al. (in preparation)

Observed teleconnection of
Atlantic Nifio with winter NINO

reg Atl3 SST 0OBS JJAS 1979-2001
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Skill from interbasin telecomnections

Exarchou et al. (in preparation)
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Y. Ruprich-Robert

DCPP Component C: Predictability, mechanisms and case studies

Attribution of observed decadal climate variability to Atlantic-Pacific SST variations

Idealized Atlantic Multidecadal Variability (AMV) experiments

North Atlantic SST time series (Ting et al. 2009) AMV pattern
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The World Climate Research Programme’s
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Restoring of SST via non-solar surface surface fluxes Y. Ruprich-Robert
oSST V7
— =t Coh (SST modet — SST apv)

Restoring coefficient of y; = -40W/m?/K over North Atlantic (Eq-70°N)

Free ocean-ice-land-atmosphere interactions outside of North Atlantic

SST,) = Climatology + AMV pattern

A

By running this protocol in coupled mode
we will be able to explore the atmospheric

linkages responsible for the AMV impacts
in the other basins.

PRIMAVER! Dcpp CMIP

AMV pattern
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Ensemble of Seasonal Prediction Forecasts Acosta et al (in preparation)

25 members for: EC-Earth 3.2, CNRM-CM6 and GloSea5-C3S

ACC skill in NAO ACC skill in ENSO
o o
@
o
i
o
5 =
5 5 o
= =
o I3
8 8
c
S k=]
= 8
[4] L ~
5 o s o
O o o
©
o
R, — EC-Earth3.2
L CNRM-CM6
0 — EC-Earth3.2 N — GloSea5-C3S
S CNRM-CM6 TR —— Multi-model
—— GloSea5-C3S T ™
= Multi-model =]
T T
Nov Dec Jan Feb Mar Apr Nov Dec Jan Feb Mar Apr

Month

Currently exploring the links between the differences in
skill performance and model biases in Arctic Sea Ice
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May-initialized forecast system with EC-Earth 3.1 Cruz-Garcia et al (Submitted)

While the initialization shock in
Greenland Sea decreases, the
systematic error in Hudson Bay arises.
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Characterization of forecast biases

May-initialized forecast system with EC-Earth 3.1

may_ini Corr (vs Prediction Shock)
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nov_ini Corr (vs Prediction Shock)
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Cruz-Garcia et al (Submitted)
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After 25 (19) days the systematic model error becomes the
largest contributor to the forecast error in May (November).
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Predictability of atmospheric carbon @'mm Qe
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Towards a near-term prediction of the climate R. Bernardello
and carbon cycle interactions in response to
Paris Agreement emission trajectories

[ Global carbon stocktake every 5 years ]

Testing different ocean

Variability in atm CO2 growth rate is biogeochemical reconstructions as
mostly due to natural variability initial conditions

annual mean growth rate of CO, at Mauna Loa

: @ """"" T i T : Retrospective decadal predictions
Wesy N E of ocean and land carbon uptake
25F B
3 Tt B |dealized perfect-model experiments
EE Hr—UL £ to investigate mechanisms of C

' T 1l . uptake predictability in the ocean.
1.0 B
05 Et

: 18 HORIZON 2020
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Predictability of S. Ocean Carbon Uptake @”’”’ ?
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R. Bernardello

Investigating mechanisms of variability of
Southern Ocean Carbon uptake and the role of
the Biological Carbon Pump

Validation using satellite obs-based Transport Matrix Method (TMM)
reconstructions of air-sea CO2 flux with NEMO for fast equilibration of

bgc tracers

Retrospective decadal predictions
of ocean carbon uptake

Impact of the BCP uncertainty on
total carbon uptake estimates

-5 -2.5 0 25 5
mol Cm2yr’ DeCUSO ﬁi PES BEERuscn
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R. Bernardello

Investigating the current state and future
changes of the Atlantic marine ecosystems

€0, /05 h\;/

EUPHOTIC l

Ph lankt Zooplankton —— Fish
ZONE ytoplankton —‘;o P
C,N,P,Si,Fe = CO,

4
POM Faecal 1. \jicrobial

1)< pellets loop
Aggregation __»DOM Protozoa “~—— 0,

OTIC s Bacteria and archaea
l Viruses N,P,Fe,Si
Aggregates sink '

SEDIMENT Benihos

Azam & Malfatti 2007

Predictive skill of climate and
bio-geochemical drivers at seasonal
and decadal scales

Perfect model experiments to
investigate the potential
predictability and the skill loss due
to the limited observations

Performing bias-correction predictions to
illustrate potential skill improvements

HORIZON 2020
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Decadal Prediction of wildfire

DCPP LPJG-offline experiment : . Tourlgny
- LPJG initial states from Klaus’ 1613 run (EC_Earth-Veg)

- Daily output from BSC’s DCPP hindcasts (1960-2015), 5 years,
5 members

- Allows to test the fire model before doing fully-coupled decadal
hindcasts of the carbon cycle (CCiCC)

LPJG-forcing
(netcdf)

IFS

22
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Initializing next generation of forecasts (( Supercomputns

Assimilation experiments in coupled mode with: V. Lapin
Ocean nudging
V. Sicardi 3D Restoring
Atmospheric nudging ' Surface restoring " '“ % Rucys
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