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THOR final report: Initialization of climate models with observations leads to
improved skill of predictions of variability of North Atlantic sea surface
temperatures and subsurface ocean temperature and salinity variability up to
6-9 years.

There are indications of skilful multiyear predictions of climate variables
associated with North Atlantic surface ocean variability, such as Atlantic
tropical storm frequency (...) following the rapid warming of the sub-polar

gyre in the mid 1990s —
THOR e % N
-— X ¥
7 x *
N specs EUPORIAS NAGEI

...investigate and

...exploit emerging
capability from the
climate community (...)
to help decision
makers make better
informed decisions

...deliver new
generation of climate
prediction systems(...)
and provide actionable
climate information

quantify the
predictability of

climate in the North
Atlantic/European
sector related to NA/

Arctic variables
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NACLIM Core theme 1: Predictability of key oceanic and atmospheric * ¥ = "
quantities NACLIY>~
Aims of CT1:

« Quantify the uncertainties in forecasts of the North Atlantic and Arctic
Ocean states

WP1.1: Predictability of the North Atlantic/Arctic Ocean state and key
oceanic quantities controlling it

* |dentify North Atlantic and Arctic Ocean surface state changes that most
impact the atmosphere and the related atmospheric predictability

WP1.2: Predictability of the Atmosphere related to the North Atlantic/ Arctic
Ocean surface state

« Identify mechanisms underlying North Atlantic and Arctic Ocean surface
State changes and the related atmospheric variability as well as the most
relevant feedbacks between the North Atlantc/Arctic Ocean and the

atmosphere
WP1.3: Mechanisms of ocean surface state variability
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WP1.1: Predictability of the North Atlantic / Arctic ocean . ¥ * -
surface state and key oceanic guantities controlling it NACLI~
Aims of WP1.1:

« quantify predictability and skills in various climate variables
« assess mechanisms of variability and predictability

« quantify the uncertainties in forecasts of the North Atlantic and Arctic
Ocean states

Methods:

analyse existing (mostly CMIP5) simulations,

carry out sensitivity studies to dissect certain processes
assess benefit of multi-model predictions

analyse model (and methodological) differences
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WP1.1: Predictability of the North Atlantic / Arctic ocean x ¥ x

surface state and key oceanic quantities controlling it: 3 NACle*
Predictability of the Atlantic Multidecadal Variability (AMV)

AMV forecast skill
CMIP5 Init (5yr) CMIP5 Nolnit (5yr)
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initialization reduces inter-model
spread when estimating the level
of AMV skill, thereby reducing its
uncertainty

the added skill from initialization
is robust under start-date
frequency until 3-6 years ahead
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initialization enhances skill in forecasting the
horseshoe-like AMV signature

initialized hindcasts are skilful at reproducing
the AMV teleconnection to the WAM/Sahel

Garcia-Serrano et al., Clim Dyn., 2015 5



WP1.1: Predictability of the North Atlantic / Arctic ocean x * x

surface state and key oceanic quantities controlling it:
Predictive skill of quantities other than SSTs: Upper ocean salt
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* Initialized hindcasts (CMIP5 7-model ensemble) can predict evolution of
upper ocean salt content (assessed against Ishii et al., 2003)

Lohmann et al., to be submitted 6



