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DCPP: a brief history

DCPP is CMIP6 endorsed MIP

The DCPP panel is a WCRP panel which focuses on coordinating
international research activities on decadal climate prediction — it is a sub-
panel of WGSIP

Links to the WMO A2DCU

CMIPGB [. (GMD, 2016
CMIP5 S— ; oer et al. ( , )

Tier | Years | Description

Component A: dcppA-hindeast T [ 3000 Five-year hindcasts every year from 1960.
. Note that the first forecast year is 1961

b from inifialization toward the end of 1960.

21 2 [ 3000 Extend Al hindcast duration fo 10 years
A2 | deppA-historical 2 [ 1700 Ensemble of uninitialized historical/ future
additional predictions simmlations

Initializad in all years from 223 | deppA-assim 2 Ensemble of ‘assimilafion” mun(s) GF

available). These are simulations used to

1960-present - (60-600) | & rporate observation-based data into the
Q model in order to generate initial conditions
e for hindcasts. They parallel the historical

%o;”o@.

¢

simmlations and use the same forcing. The
number of years depends on the number of

runs.

51 | deppA-hindeast 3 [300m | Increase ensemble size by m for Al

DCPP Panel: =2 3 [300m | Tocresse ensemble 5 by m Tor AZT

10-year hindcast & prediction
ensembles: initialized 1960,

1966, ..., 2005 A41 ‘deppA-hindcast-niff 4 3000 As Al but no forcing information from the

. future (niff) with respect to the hindcast.

ction i Forcing from persistence or other estimate.
fmpinmﬁ im’rl::r; COO rd | n ate t h e 332 | deppA historical-mff 3000 Asm:.i_.l it initialized from historica

Disparate e ke 165, scientific and e [ e CMIP7
uncoordinated = = practical aspects of»;‘-’::':’“‘ —— o = (and
DP efforts decadal climate %g‘:ﬁ"‘ 2 %E% beyond?)
prediction research B R
Taylor etal. (BAMS, 2012) — — within WCRP |

CL10 | deppC-pac-pacemaker 650 Pacemaker Pacific experiment



DCPP: Current panel

Decadal Climate Prediction Project Panel
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Overview of the CMIP6 DCPP Protocol

Expmt | experiment_id Tier | Years Description _—
Component A: Al deppA-hindcast 1 3000 Five-year hindcasts every year from 1960.
. Note that the first forec ar i1s 1961
Decadal Hindcasts ﬁo:inmannﬁonm:d:::;on%o. cOmponent A
A21 2 3000 Extend Al hindcast duration to 10 years
A22 | deppA-historical 2 1700 Ensemble of uninitialized historical future - 5/ 10 year hindcasts eve 'y year from
simulations
A23 | dcppA-assim 2 ansg:;:h of “assimilation” run(s) Gf 1960
(60-600) ;vnlablc). These are sumulations md to
s o et e el comditions - 10+ member ensembles
oot d e e teme 1w [ - CMIP6 historical forcings + SSP2-4.5
number of years depends on the number of e ege Qe .
independent azsimilation runs. - 10+ member set of uninitialized hist+ssp
A3l deppA-hindeast 3 300m Increase ensemble size by m for Al
A32 3 300m Increase ensemble size by m for A2.1
A4l deppA-hindcast-mff 4 3000 As Al but no forcing information from the
future (niff) with respect to the hindcast.
Forcing from persistence or other estumate.
A42 deppA-histoncal-mff 4 3000 As A4] but mtiahzed from histoncal
simulations —
g:udawo:ms ::1 - ; :: zifuu-:i-@:ym:fm Component B
< ensem! s1ze m — .
522 7 [50 Extend forecast duration to 10 years for B - Real-time forecasts

10 models took part. ~150 members

~80,000 model-years

Boer et al. (GMD, 2016)



Overview of the CMIP6 DCPP Protocol

Component C: EET deppC-atl-control 1 250 Idealized Atlantic control
Hiatus+ Cl2 deppC-amv-pos 1 250 Idealized impact of AMV+
Cl3 deppC-amv-neg 1 250 Idealized impact of AMV-
Cl4 deppC-pac-control 1 100 Idealized Pacific control
Cl5 deppC-ipv-pos 1 100 Idealized impact of IPV+
Cl6 deppC-ipv-neg 1 100 Idealized impact of IPV-
CL7 deppC-amv-ExTrop-pos 2 500 Idealized impact of extratropical AMV+
deppC-amv-ExTtrop-neg and AMV-
Cls8 deppC-amv-Trop-pos 2 500 Idealized impact of tropical AMV+ and
deppC-amv-Trop-neg AMV-
Ccl9 deppC-ipv-NexTrop-pos 2 200 Idealized impact of northem extratropical
deppC-ipv-NexTtrop-neg IPV+and IPV-
CL10 | deppC-pac-pacemaker 3 650 Pacemaker Pacific experiment
clL1 deppC-atl-pacemaker 3 650 Pacemaker Atlantic experiment
Component C: C21 deppC-atl-spg 3 200-400 | Predictability of 19905 wammng of Atlantic
. Zyre
Atlantic gyre 22 3 [ 200400 | Additional start dates
Component C: C3.1 deppC-hindcast-noPinatubo 1 50-100 Repeat 1991 hindcast but without Pinatubo
Volcano ing
C3.2 dcppC-hindcast-noElChichon 2 50-100 | Repeat 1982 hindcast but without EIl
Chichon forcing
C33 deppC-hindcast-noAgung 2 50-100 | Repeat 1963 hindcast but without Agung
forcing
Ci4 deppC-forecast-addPmnatubo 1 50-100 | Repeat 2015 forecast with added Pinatubo
forcing
C35 deppC-forecast-addEIChichon 3 50-100 | Repeat 2015 forecast with added El
Chichon forcing
C3.6 deppC-forecast-addEIChichon 3 50-100 | Repeat 2015 forecast with added Agung

forcing

Component C
Predictability, mechanisms, & Case Studies
(Process attribution experiments)

- ldealized AMV and PDV experiments

- Atlantic & Pacific pacemaker experiments

- Allows participation from groups not doing
initialized prediction

- Perturbed initialization experiments (no
Subpolar North Atlantic)
- Hindcasts with/without volcanic forcing

Boer et al. (GMD, 2016)



Select CMIP6 DCPP Results
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Select CMIP6 DCPP Results
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Select CMIP6 DCPP Results

npj | Climate and Atmospheric Science 2021 www nature.com/npidlimatsci b) Observed AMV timeserles

a) Observed AMV spatlal pattern

7 DCPP-C
ARTICLE OPEN M) Check for updates Imposed —’m ] i
Impacts of Atlantic multidecadal variability on the tropical SST _
Pacific: a multi-model study 0 — —
Yohan Ruprich-Robert ()'®, Eduardo Moreno-Chamarro', Xavier Levine (2, Alessio Bellucd®?, Christophe Cassou®, 082016 0 016 032
Frederic Castruccio (¥, Paolo Davini®, Rosie Eade’, Guillaume Gastineau®, Leon Hermanson (©7, Dan Hodson (i, Katja Lohmann'®,

Jorge Lopez-Parages®, Paul-Arthur Monerie®, Dario Nicoli?, Said Qasmi*'", Christopher D. Roberts (3'%, Emilia Sanchez-Gomez",
Gokhan Danabasoglu®, Nick Dunstone’, Marta Martin-Rey '*, Rym Msadek®, Jon Robson (©°, Doug Smith (%7 and Etienne Tourigny (3

Temperature anomalies (°C)

* AMV warming linked to tropical Pacific cooling

* Other recent DCPP-C AMV studies:
- Global monsoons (Monerie et al. 2019)
- N. Atlantic storm track (Ruggieri et al. 2020)
- Arctic sea ice (Castruccio et al. 2019)

Multi-model
* Ongoing debate regarding validity of experimental design response =

(e.g., Kim et al. 2020; O’Reilly et al. 2022)
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Looking forward...

* DCPP’s primary mission is to define co-ordinated multi-model experiments that further decadal
prediction science.
* But wider interests ... currently working out where DCPP fits within the new WCRP structure...

CMIP7 is the major focus going forwards

Some, ideas for updates to DCPP protocol

* DCPP-A to include seasonal-to-interannual hindcasts in addition to decadal (e.g., CESM2-SMYLE;
Yeager et al.,, GMD, 2022)?

* DCPP-A to include explicit protocol for high-resolution (0.1° ocean, 0.25° atmosphere) hindcasts
to facilitate multi-model comparison/analysis?

* Increased emphasis (higher tier) for "niff” (no information from the future) & single-forcing
hindcasts sets to better understand predictability mechanisms?

* DCPP-C pacemaker experiments to utilize emerging techniques that circumvent SST restoring?

* |Initialized forecasts with geoengineering? (in coordination with GeoMIP)

* Multidecadal (30-year hindcasts) protocol?



Looking forward...

e ...but, more broadly, DCPP wants to understand

prediction skill and the processes that lead to
successful predictions on multi-annual to decadal

timescales...

* strong overlap with EPESC for understanding

predictability on these timescales...

e ...but also in attribution in general (process
attribution important for understanding potential

for successful predictions...)

(a) - ACC = +0.75(+0.50), P < 0.01(=0.03), RPC = +10.1(+6.9)

NAO (hPa)

(e)

Marcheggiani et al, GRL, resubmitted

JSI (ms™1)
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ACC = +0.52(+0.18), P = 0.02(0.25), RPC = +8.4(+2.6)
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Potential future links with EPESC

At the very least we need to be aware of each others plans for experiments and are
broadly interested in sharing science / ideas

* coordinated analysis of DCPP hindcast datasets....
* Joint workshops / meetings etc...

...but potential to have deeper synergy?

* Scope for collaborative analysis of DCPP (and other) hindcast data-sets?
* Common advocacy for real-time forcing updates

» Potential for EPESC to feed into DCPP protocol for CMIP7

* Next hindcast protocol...interannual predictions or high resolution?
* Co-design of DCPP component-C for CMIP7

* e.g., specific case studies,

* idealized experiments for process evaluation

* Build on DCPP-A hindcast sets for initialized attribution studies (e.g., with/without Australian
wildfires; Fasullo et al. 2023)?



