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1. Executive summary
This report describes a suite of model decadal prediction experiments with the global climate model ECEarth. The experimental setup aims at investigating the increased possibilities of predicting of extreme
fresh water export from the Arctic Ocean. The motivation behind this is that the existing literature
describes the influence of these extreme fresh water events on the Atlantic overturning circulation and
western European climate.
The experimentation is done within an idealized prediction framework where ocean observations are not
directly involved. Instead, instead of predicting the observed ocean state, we demonstrate the prediction
potential by predicting selected ‘target’ time-segment from a control experiment. By this approach, we
avoid well-known complications when assimilating observations into an ocean model.
From the long control experiment, we have selected starting dates (base years), which marks the beginning
of extreme fresh water events (positive or negative). One year prior to each of these base years, we make
an infinitesimal perturbation of the model and during the following year we assimilate the ‘observed’ target
into the model, using a simple restoring of temperature and salinity at all model levels and sea ice thickness
and -concentration.
We hypothesize that the main obstacle for forecasting extreme fresh water export events is due to the
Arctic Ocean being a poorly observed part of the Global Ocean. Therefore, we will aim at quantifying the
prediction potential with the ocean state of the Arctic Ocean known resp. unknown. Thus, we perform two
categories of experiments. In the ‘Global’ category, the model is assimilated to the target state globally. In
the ‘NoArctic’ category, the model is assimilated to the target state everywhere except in the Arctic Ocean,
where it is assimilated to the model climatology.
For each experiment category, we have presently applied four base years, and for each of these, made five
different initial states, yielding 20 approximately independent predictions of length ten years for each
category.
Preliminary analysis of the outcome of the experiments in terms of predictability of the change in Arctic
Ocean fresh water content, or, equivalently, the fresh water export from the Arctic has been performed.
This yields a difference in predictability between the Global and NoArctic experiments, in favour of the
former, for the first two years, while the difference is degraded by atmospheric forcing noise from year two
onwards .
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2. Project objectives
{Standard Input} With this deliverable, the project has contributed to the achievement of the following
objectives (see DOW Section B.1.1):

Nr.
1

Objective
Assessing the predictability and quantifying the uncertainty in forecasts of
the North Atlantic/Arctic Ocean surface state

2

Assessing the atmospheric predictability related to the North Atlantic/Arctic
Ocean surface state

3

Yes
X

X

Monitoring of volume, heat and fresh water transports across key sections in

X

the North Atlantic
4

Quantifying the benefit of the different ocean observing system components
for the initialization of decadal climate predictions

5

Establishing the impact of an Arctic initialization on the forecast skill in the
North Atlantic/European sector

6

X

X

Quantifying the impact of predicted North Atlantic upper ocean state

X

changes on the oceanic ecosystem
7

Quantifying the impact of predicted North Atlantic upper ocean state

X

changes on socioeconomic systems in European urban societies
8

Providing recommendations for observational and prediction systems

X

9

Providing recommendations for predictions of the oceanic ecosystem

X

10

Disseminating the key results to the climate service community and relevant
endusers/stakeholders

11

Constructing a dataset for sea surface and sea ice surface temperatures in
the Arctic

Page 4

No

X

X

3. Detailed report on the deliverable
3.1 Motivation
Reoccurring salinity anomalies have been reported propagating around the subpolar gyre in the northern
North Atlantic (Dickson et al., 1988 ; Belkin et al( 1998); Häkkinen (2002); Belkin (2004); Karcher et al.,
2005). Three such anomalies have been described in the aforementioned literature: one in the 1970s, one
in 1980s and one in the 1990s. They have all in parts been attributed to episodic release of sea ice and/or
freshwater from the Arctic Ocean.
For the GSA around 1970 Dickson et al. (1988) estimated the associated salt deficit to be 72·109 tonnes,
which corresponds to a fresh water amount of 2000 km3, assuming a background salinity of 35. This value
of 2000 km3 above the background export is in accordance with values from Haak et al. (2003), Schmith and
Hansen (2003). The approximate duration of the GSA-pulse is estimated to be two years (Dickson et al.,
1988).
Model studies have demonstrated that release of such fresh water pulses from the Arctic to the sinking
areas in the North Sea may have an influence on the formation of dense waters and therefore the strength
of the overturning circulation (Mauritzen and Häkkinen, 1997; Häkkinen, 1999) and of the Gulf Stream
dynamics (Zhang and Vallis, 2006) with possible influence of western European climate.
The surface layer of liquid fresh water (LFW) is an integral part of the vertical stratification in the Arctic
Ocean, where the cold halocline separates the cold and fresh surface layer and the underlying warm, saline
Atlantic Water (Aagaard and Carmack, 1989; Rudels et al., 2004). This stable stratification constrains the
upward heat transfer from the Atlantic Water and thereby strongly influences formation and melt of sea
ice.
The Arctic surface LFW pool and the Beaufort Gyre in particular, have been building up since the mid1990s. The increase is estimated to be around 8,000 km3 or more, as reported in observational studies
(Morrison et al., 2006; Proshutinsky et al., 2009; McPhee et al., 2009; Rabe et al. 2011), remote sensing
studies (Giles et al., 2012), hindcast modelling (Haak et al., 2003; Karcher et al., 2005; Jahn et al., 2010).
Experimentation with idealised model experiments have helped to reveal generating mechanisms
(Häkkinen and Proshutinsky, 2004; Stewart and Haine, 2013). This recent freshening trend succeeded an
earlier salinification trend, beginning in the mid-1970s (Swift et al., 2005).
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In addition to the liquid freshwater pool, there is a constantly renewed pool of sea ice which is exported via
mainly the Fram Strait and further south in the East Greenland Current and gradually melting. These two
pools of freshwater are not independent, but interlinked via freezing, melting and distillation processes.
Thus, there is an interest in investigating the potential predictability of releases and buildup of the Arctic
fresh water pool since it could open possibilities for decadal predictions of the Northward Atlantic heat
transport and Northwestern European climate. This is the main motivation for carrying out the present
study, where we will aim at quantifying the predictabililty of extreme export of the Arctic Ocean fresh
water export up to one decade ahead. The Arctic Ocean is a poorly observed part of the world Ocean, and
this possibly hinders the predictability of these events. This aspect will also be dealt with in the study.

3.2 Model
The EC-Earth (version 2.3) global climate model used in this study consists of an atmosphere–land surface
module coupled to an ocean-sea ice module (Hazeleger et al., 2010; Hazeleger et al., 2011). The
atmosphere component is the Integrated Forecasting System (IFS) cycle 31r1 with additions from a newer
cycle, including the convection scheme from cycle 32r3. Physical processes are simulated at T159L62
resolution (corresponding to 1.125 degrees or approximately 125 km and with 62 vertical layers up to 5
hPa). The radiation scheme applies on a lower spectral resolution of T63. The land surface component is HTESSEL (Balsamo et al., 2009).
The Nucleus for European Modelling of the Ocean (NEMO) version 2 (Madec, 2008) is used for the oceansea ice component. NEMO is configured on a stretched grid with three poles and a nominal horizontal
resolution of 1 degree (ca. 110 km) and 42 vertical levels. A higher resolution of one third of a degree is
applied close to the equator. The sea ice component is the Louvain-la-Neuve Sea Ice Model (LIM) version 2
(Fichefet and Morales Maqueda, 1997) with dynamics based on Hibler (1979) and thermodynamics based
on Semtner (1976). The performance of NEMO in EC-Earth is described in Sterl et al. (2011).
The atmosphere-land surface module is coupled with the ocean-sea ice module using the Ocean
Atmosphere Sea Ice Soil coupler (OASIS) version 3 (Valcke, 2006).

3.3 Experimental setup
The control experiments used as a back bone in this work is according to the CMIP5 protocol (Taylor et al.,
2012). The model was spun up for 1100 years in order to reach a quasi-stationary state. The ocean was
initialised with temperature and salinity fields from the World Ocean Atlas climatology (Conkright et al.,
2002) and ERA-40 reanalysis data for the 1st of January, 1979, was used to initialise the atmosphere.
Following the spin-up experiment, a 500 year long control experiment was carried out, with constant
radiative forcing from greenhouse gases, sulphate aerosols and solar forcing (no volcanic forcing included)
and land use corresponding to pre-industrial conditions.
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For each year and month, the total LFW anomaly relative to a salinity of 34.8 is calculated by integrating
positive contributions over the entire Arctic Ocean and over the full water column. Likewise, we calculate
the mean of sea ice volume, integrated over the Arctic Ocean. Similarily, the total LFW export was
calculated as the total of positive LFW exports through the Canadian Archipelago, the Fram Strait and the
Nares Strait, while the net export of ice was calculated as the total over Fram Strait and Nares Strait.

Figure 1 Detrended total freshwater content in the Arctic Ocean (fresh water volume + sea ice volume) control
experiment with base years indicated. Blue triangles mark base years where freshwater is accumulating, red triangles
mark base years where freshwater is released and red squares mark base years where fresh water is almost constant.
See text for details.

From a number of selected base years of this control experiment, dedicated shorter experiments were
started. The base years were chosen by criteria based on the 7-year trends of the total (LFW + ice) fresh
water content in the Arctic Ocean as simulated in the control experiment, with the overall trend removed
(see Figure 1). Five base years marking the beginning of a 7-year period of large positive trend and
separated by at least 50 years have been selected. Of these, 4 have presently been used as basis for
experiments. Similarly, five base years marking the beginning of a period of large negative trends and
separated by at least 50 years, of which four presently have been used. Finally, for comparison, five base
years represent the beginning of a period of a numerically very small trend being at least 50 years apart
have been selected and are planned for use. The 50 years criterion is invoked to ensure that experiments
started at neighboring base years are approximately independent of each other. An overview of selected
base years and their trends split into LFW and sea ice is given in Figure 2.
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Figure 2 Trends of total fresh water, liquid fresh water and ice for the individual base years, sorted in order of
decreasing order of absolute value of trends.

For each of these base years, the model ocean is assimilated to specified ocean fields during a one-year
period prior to the base year emulating the assimilation of observations in our idealized model-only setup.
Assimilation is done on temperature and salinity throughout the entire water column, as well as on sea ice
concentration and -thickness. The assimilation is a simple restoring towards a target with a damping
timescale of 5 days and is independent of the water depth, as well as the proximity to the coast.
Two families of experiments are carried out. In the ’Global’ experiment, the model is relaxed towards ocean
fields is taken from the control experiment globally, this in order to emulate a situation where
‘observations’ are known globally. In the ’NoArctic’ experiment, the model is relaxed towards ocean fields
from the control experiment everywhere except in the Arctic Ocean (see Figure 3). Here, the model is
relaxed towards the local 30-year climatology of the control experiment centered at the 10 year integration
period following each base year. By this a situation where the initial ocean state is known globally except in
the Arctic Ocean is emulated. To avoid instabilities and abrupt changes, there is a transition zone of 5 grid
cells between the two areas).
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Figure 3 Specification of areas where relaxation is towards climatology and control experiment respectively in the
NoArctic experiment.

There are two reasons for applying the one year relaxation. First, it is a way of creating smooth initial fields
also in the NoArctic case, and second, it is a method to obtain realistic spread in the initial states.
For each base year, ocean initial conditions at the beginning at the restoring period are perturbed. This is
done by running the full model for five consecutive periods of 24 hrs.

3.4 Predictability of the Arctic Ocean fresh water content
Assessment of the predictability of the Arctic Ocean fresh water content consists of two parts. First we do a
spectral analysis of the data from the control experiment to reveal the gross structure of the governing
processes. Next, we analyse the output from the ensemble prediction experiments.
3.4.1 Analysis of the control experiment
In the preindustrial control experiment, the Arctic Ocean LFW content has an overall trend of -2.4 km3 yr-1,
and the sea ice content an overall trend of -6.7 km3 yr-1. These trends were removed from the respective
series before further analysis, see Figure 4.
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Figure 4 Series of annual mean fresh water content in the Arctic Ocean from the preindustrial control experiment with
overall trends removed. Red is LFW, blue is sea ice and black total fresh water content.

The level of the two are different, LFW is around 8.3·104 km3 while sea ice is around 3.6·104 km3. This
compares reasonably well with observed estimates of 7.4·104 km3 for LFW volume (Serreze et al., 2006) and
2.9·104 km3 for sea ice volume (Schweiger et al., 2011).
The two series appear qualitatively different in certain aspects. First, the magnitude of their variability are
different, with the standard deviation of the LFW volume equal to 3.139 km3, while it equals 2.609 km3 for
the sea ice volume.
The power density spectrum of the Arctic Ocean fresh water content was calculated and is shown in Figure
5, which for short time scales have a slope equal to -2 in a log-log plot, characteristic for serially correlated
series.
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Figure 5 Power spectral density spectrum of total fresh water volume (black) in the Arctic Ocean. Dashed lines are
fitted AR(1) spectra. Dotted lines are corresponding 99% confidence limits.

Similar spectra are seen in a wide span of climate series, where a ‘fast’ (the atmosphere) and a ‘slow’ (the
ocean) component interact (Hasselmann, 1976; Frankignoul and Hasselmann, 1977) and the corresponding
statistical model is the autoregressive process:
𝑥𝑡 = 𝜌1 𝑥𝑡−1 + 𝜀𝑡

i.e. consists of a relaxation term and a noise forcing term 𝜀𝑡 .

An optimal prediction of the autoregressive process is

𝑥𝑡 = 𝜌1𝑡 𝑥0

We will refer to this forecast as the ‘damped persistence’ prediction.
On Figure 5 are also drawn 95% confidence bands of a fitted autoregressive process. From this there is no
indication of any departure from the pure autoregressive behaviour, i.e. no oscillatory behaviour at any
time scale.
3.4.2 Ensemble experiments with perturbed initial conditions
In Figure 6 we show, as an illustrative example, results of the ensemble of predictions for base year 2122,
which is the base year with the largest positive trend (see Figure 2). Furthermore, the trend consists of
trends in the LFW and ice components of almost equal size.
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For LFW as well as for sea ice, and for both experiment families, the almost constant ensemble average of
predictions as function of prediction year seems at first glance to be the result of a fan-like spreading of the
ensemble of individual experiments for this particular base year. This implies that predictions both for LFW
and sea ice are far from being perfect. Therefore, we cannot conclude much for one example, but must
turn to statistics based on larger ensembles of experiments.

Figure 6 Predictions of Arctic Ocean annual mean liquid fresh water (left) and sea ice (right) content for base year
2122 for Global (blue) and NoArctic (red) experiments. Thin lines are individual members, thick lines are ensemble
averages. Thick black line is the target.

Going from selected base year we next consider prediction properties for all ensemble members from all
base years by showing scatter plots of predictions vs. the target to be predicted. In Figure 7 is shown
scatter plots of one year prediction of the Arctic Ocean liquid fresh water and sea ice content.
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Figure 7 Year 1 average prediction of liquid fresh water (left) and sea ice (right) content (anomalies relative to long
term climatology) for Arctic Ocean vs. target. Blue dots are Global experiments and red dots are NoArctic
experiments. Grey dots represent damped persistence prediction.

Generally, Figure 7 shows that overall the Global experiment, as expected, performs better (cluster along
diagonal) than the NoArctic experiments, whose predictions tend to cluster along climatology (horizontal
line) regardless of the target. This is particularly true for LFW (left panel) and a little less convincing for sea
ice (right panel).

Figure 8 Year 2-3 average prediction of liquid fresh water (left) and sea ice (right) content (anomalies relative to long
term climatology) for Arctic Ocean vs. target. Blue dots are Global experiments and red dots are NoArctic
experiments. Grey dots are damped persistence prediction.

A similar difference is seen in the corresponding scatter plot for the year 2-3 average predictions (Figure 8)

Figure 9 Year 4-5 average prediction of liquid fresh water (left) and sea ice (right) content (anomalies relative to long
term climatology) for Arctic Ocean vs. target. Blue dots are Global experiments and red dots are NoArctic
experiments. Grey dots are damped persistence prediction.
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Going to longer prediction times, Figure 9 is shown the corresponding plot for years 4-5 average
predictions. The picture gets more blurry with some predictability for liquid fresh water for Global
experiments but no predictability for sea ice for any of the two experiment families.

Figure 10 Year 6-10 average prediction of liquid fresh water (left) and sea ice (right) content (anomalies relative to
long term climatology) for Arctic Ocean vs. target. Blue dots are Global experiments and red dots are NoArctic
experiments. Grey dots are damped persistence prediction.

Finally, when considering the longest prediction times of our experiments, year 6-10 averages, shown in
Figure 10, no convincing predictive power is left neither for sea ice nor for liquid fresh water content and
for none of our two experiment families.

Figure 11 Ensemble RMSE across base years and ensemble members of annual mean of Arctic Ocean fresh water
content for Global (blue) and NoArctic (red) experiments. Black curve is RMSE for the damped persistence prediction.
Left panel: liquid, right panel: ice

Page 14

In Figure 11 is shown RMSE for both experiment families, calculated across all available base years and
perturbations.
For liquid fresh water content as well as damped persistence there is a steadily increasing RMSE.
For years 1, 2 and 3, the NoArctic experiment performs poorer, compared to both the Global experiment
and the damped persistence, and this is true for both LFW and sea ice. This illustrates the added value of
knowing the initial state of the Arctic Ocean.
For years 4 to 10, all three prediction methods have similar RMSE values. This probably means that weather
noise forcing here dominates over initial error growth.
The RMSE for the LFW prediction is steadily increasing. This is not true for the Arctic Ocean sea ice volume,
which has the highest value around six years and is decreasing thereafter. This feature remains to be
further investigated.

3.5 Relationship between Arctic Ocean fresh water content and the fresh water export from the
Arctic Ocean in the control experiment
From the control experiment we calculated the coherency spectrum between Arctic Ocean fresh water
content and the total fresh water export from the Arctic Ocean, shown in Figure 12. This spectrum reveals a
high coherency except at the shortest time scales.

Figure 12 Coherency spectrum between annual series of Arctic Ocean total fresh water content and total fresh water
export from the Arctic Ocean.
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3.6 Predictability of the fresh water export from the Arctic Ocean from the ensemble
experiments
From the ensemble experiment output data, the LFW and ice components were calculated as previously
described. In Figure 13 we show scatter diagrams of the year 1 average prediction of the components of
the Arctic fresh water exports against their targets.

Figure 13 Year 1 average prediction of LFW (left) and sea ice (right) fresh water export from the Arctic Ocean vs.
target. Blue dots are Global experiments and red dots are NoArctic experiments. Grey dots are damped persistence
prediction.

We note the difference in prediction potential for LFW and sea ice. For the LFW there is a clear prediction
potential in the Global experiment family, while it is less convincing in the NoArctic case. Thus, there is an
added value in knowing the initial state of the Arctic Ocean. For the sea ice component, there are no signs
of even a 1 year prediction, for neither the Global nor the No Arctic experiment families

Figure 14 Ensemble RMSE across base years and ensemble members of Arctic Ocean LFW (left) and sea ice (right)
export for Global (blue) and NoArctic (red) experiments. Black curve is RMSE for the damped persistence prediction.
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In Figure 14 is shown RMSE performance for all prediction years. We note the much larger (around three
times) RMSE for the sea ice components than for the LFW component. This is not surprising, since sea ice
export is mainly through the Fram Strait and controlled by the local wind stress in that area, while the
export of LFW is partly governed by more large scale oceanic and atmospheric circulation features.

3.7 Predictability of the AMOC strength from the ensemble experiments
Results of predicting the AMOC strength one year ahead are summarized in the scatter diagram shown in
Figure 16.

Figure 15 Year 1 average prediction of AMOC strength vs. target. Blue dots are Global experiments and red dots are
NoArctic experiments. Grey dots are damped persistence predictions.

This scatter plot reveals some ability to predict strength of the AMOC one year ahead for our selected cases
with extreme fresh water export. There are no discernible difference between predictions from the Global
and the NoArctic families, even in the first prediction years. This indicates that the prediction of the AMOC
strength is not particularly dependent on knowing the fresh water content, or the ocean state in general, in
the Arctic Ocean.
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Figure 16 Ensemble RMSE across base years and ensemble members of annual mean AMOC

A similar conclusion is reached from the RMSE as function of prediction year shown in Figure 17. This shows
an almost constant RMSE and virtually no difference between the two experiment families.

3.8 Predictability of SST
Predictability of the spatial SST field is evaluated in terms of the RMSE skill score 𝑆𝑆 which for prediction
time 𝑡 is defined as

𝑆𝑆(𝑡) = 1 −

𝑅𝑅𝑅𝑅(𝑡)2
𝜎02

with 𝑅𝑅𝑅𝑅(𝑡) being the ensemble RMSE at prediction time 𝑡 , and 𝜎0 the climatological standard

deviation calculated from the control experiment. The skill score thus measures the performance relative to
a persistent forecast.
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Figure 17 Skill score of year 2 SST forecast for summer (left) and winter (right).

As an example, Figure 18 shows maps of skill score for both experiment families for summer and winter.
Apart from the Arctic Ocean, where SSTs should be taken with care, there is an area in the North Atlantic
with skill score greater than zero, while there is no such area for summer. A similar area is found in the
northern Pacific, east of the Eurasian continent.
There is no clear difference between results from the two experiment families.
The North Atlantic area of predictable SSTs is traceable out to around prediction year 8.

3.9 Summary
We have carried out a predictability study of mainly Arctic Ocean freshwater content and fresh water
exports, for 2x4 cases with an extreme (4 positive /4 negative) trend in the total fresh water content of the
Arctic Ocean. Each case is realized with five different initial conditions.
For the prediction of the Arctic Ocean fresh water content, LFW appears to have smaller RMSE of
prediction than ice. This is probably due to the larger influence of high frequency atmospheric variability on
sea ice than on LFW. Also, when comparing with the null hypothesis of ‘damped persistence’, there seems
to be increased predictability in the ensemble experiments for prediction years up to 3.
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Considering the total fresh water export, there seems to be a relationship to the Arctic Ocean total fresh
water content on interannual and longer time scales. Therefore, we find predictability in the LFW export,
while the export in the form of sea ice is unpredictable also at year 1 prediction time.
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A. GuisanL. Pellissier

Nature
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Change
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261–265
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DOI:
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Yes, green OA

Plan for future publication:
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submitted?

Title

Main author
All authors

Title of the periodical or
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Is/Will open access[2] provided
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Unforced fluctuations in modeled Arctic
Ocean freshwater storage coupled to
changes in the Atlantic overturning
circulation

S. M. Olsen, Torben Schmith, Shuting Yang,
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Decadal prediction of extreme fresh
water export from the Arctic Ocean
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6. The delivery is delayed:  No

7. Changes made and difficulties encountered, if any
We prioritised to have five different base years instead of the planned three. This is on the expense of using
five perturbed states for each base instead of the planned ten. Performing the experiment could not be
distributed between partners. This explains why DMI up to now has contributed the major effort to the
deliverable.

8. Efforts for this deliverable
Please estimate how many person-months have been used up for this deliverable
Partner

Person-months

Period covered

DMI

24

1 November 2014 - 31 October 2015

UHAM

1

1 November 2014 - 31 October 2015

Total

25

Total estimated effort for this deliverable (DOW) was 34 person-months. The names of the scientist involved are
mentioned on the cover page of this report.

The discrepancy of the total invested effort is described in the difficulties encountered (s. point 7), missing
person-months of UHAM will be spent for the activities related to D32.51 (due month 44, June 2016)

9. Sustainability
 Lessons learnt: both positive and negative that can be drawn from the experiences of the work to date
and
 Links built with other deliverables, WPs, and synergies created with other projects
The important positive lesson learnt is that knowledge of the state of the Arctic Ocean gives possibilities for
predicting extreme export of fresh water from the Arctic Ocean into the North Atlantic some years ahead.
A planned analysis of monthly data may yield further prediction potential on these shorter time scales
Some effort has been put into modifying the EC-Earth code and overlying script-framework to fit the
experimental setup. Experience obtained in doing this can be used in future modelling projects.
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10. Dissemination and uptake activities (November 2014 – October 2015)
 Indicate here which type of activities from the following list: Publications, conferences, workshops, web, press releases, flyers, articles published in the popular press,
videos, media briefings, presentations, exhibitions, thesis, interviews, films, TV clips, posters, Other.
 Indicate here which type of audience: Scientific Community (higher education, Research), Industry, Civil Society, Policy makers, Medias ('multiple choices' is possible.

Type of
activities

Main leader

Title (+website reference)

Date

Place

Type of audience

Size of audience

Countries addressed

Poster
presentation

T. Schmith

Idealized decadal forecast experiments with
and without Arctic data assimilation

5 May 2015

ECMWF,
Reading,
UK

Scientific

~50

Denmark, Netherland,
Portugal, Spain, Sweden,
UK

Oral
presentation

T. Schmith

Decadal prediction of extreme fresh water
export from the Arctic Ocean

1 October
2015

NACLIM
General
Assembly

Scientific

~50

Denmark, Germany,
Iceland, Norway, UK
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{Additionally Standard Input}
The complete list of dissemination activities is also available on the NACLIM website @ http://naclim.zmaw.de/Dissemination.2509.0.html as well as the ECAS portal –
RP: section “List of Dissemination Activities”.

Uptake by the targeted audience: according to the DOW, your audience for this deliverable is:
X

The general public (PU)
The project partners, incl. the Commission services (PP)
A group specified by the consortium, incl. the Commission services (RE)
This reports is confidential, only for members of the consortium, incl. the Commission services (CO)

The data described in this deliverable is not available from the NACLIM’s website, but they can be made available to consortium members upon request. Please refer to
the data policy of CT1/3 of the project at http://naclim.zmaw.de/Data-Management.2387.0.html.
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