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Highlights – example 1 

Biases in the Kiel Climate Model

Convection sites and
depths after 
freshwater flux
correction

Park et al., 2016
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Highlights – example 2

A new climate record (1982, 
ongoing) of Arctic and Antarctic 
Ice Surface Temperatures from 
thermal Infrared satellite sensors 
(AASTI), covering high latitude 
Seas, Sea Ice and Ice Cap surface 
temperatures based on satellite 
infrared measurements. 

- It covers the marginal ice zone
- it is the first reprocessed high 

resolution IST climate record
- it is based on observations 

from a single sensor-type. 

Danish Meteorological Institut

Dybkjær et al., 2015
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The velocity bias correction scheme and the new regression coefficients were applied to the historical time 

series giving a long-term mean overflow transport over the period 1996-2015 of 3.58 ± 0.67 Sv, without a 

significant trend (blue and black solid lines in Fig. 10) . The average transport of the period July 2014 to June 

2015 was 3.26 ± 0.48 Sv. The new time series will be made available on the NACLIM website.  

 
 
 

 

 

 

The increased spatial resolution of the overflow during this one year also allows us to investigate and 

describe the nature of its variability on eddy-scales (Fig. 11) and how this impacts volume transport 

estimates .  

         

Figure 10: Transport of the Denmark Strait Overflow as derived from the old method (red line, following Macrander 

et al., 2005 and Jochumsen et al., 2012) vs. transport from the new method as introduced in the text, using the 

regression from the 5-mooring array. Both time series were calculated from the corrected Long Ranger ADCP 

profiles and low-pass filtered at 20-days. The black lines show the linear trend for the time series for the old 

(dashed) and new (solid) method. 

 

Figure 11: Stick plots of hourly bandpass filtered 

velocity (cutoff  40h-10d)  at 400m depth. The 

top panel shows the mooring closest to Iceland, 

while the bottom panel was derived from data 

obtained on the Greenland shelf.  On time scales 

between 2-10 days the fluctuations of the 

overflow velocity is dominated by the passage of 

meso-scale  vortices associated with a rotation 

of the velocity vectors. 

Karstensen: Water mass transport and transformation in the western SPNA 6 

2.2 Previous work/Eigene Vorarbeiten, Arbeitsbericht 

2.2.1 Deep western boundary current transport and properties in the Labrador Sea  

Part of our own work has been already mentioned in the former chapter (2.1 “scientific 

background”) and some more recent additions will be given here. The recent analysis of transport 

of the DWBC transport and separating the LSW and the LNADW level, could show pronounced 
multiannual variability with period of abut 8 to 10 years (Figure 4) with about 30% of the mean 

transport. The variability could not be linked to the LSW formation variability, as been speculated 

by many authors and often been detected in model data analysis (e.g. Böning et al. 2006). 

 
Figure 4: Export from the 
Labrador Sea at 5-day 

resolution and without gaps 
for (upper) the Labrador Sea 

Water level (400-1850m) and  

(lower) the Lower North 
Atlantic Deep Water level 

(below 1850m); black lines 
are for periods of full array 

coverage; green lines for 
periods with reduced 
coverage but with central 

mooring K9 in place, and 
magenta lines for gaps filled 

by SSA (EOF) modes. The 
low frequency variation is 

dominated by a pair of SSA 

modes at quasi decadal time 
scales (Zantopp et al., 

submitted) 
 

During the here proposed expedition we will reinstall the 53°N array. We will use the new data-sets 
to derive transport and property time series. The data will allow continuing one of the longest 

boundary current transport time series in the SPNA. Moreover, the data will contribute to the large 
scale overturning transport estimate in the context of OSNAP.  

 

2.2.2 Water mass transformation and deep convection 

Given the recent deep reaching convection in the Labrador Sea (Figure 3) it will be particularly 

interesting to investigate its connection with the boundary current transport. In Zantopp et al. 
(submitted) we could found a signal of one convective years (2008) in our boundary current 

transport record (Figure 4) but that was unrelated to the overall decadal variability in the record and 
also persisted only for a few month. As such further investigations are required to determine (1) if 
not deep convection what is the driver for the variability? and: (2) Where does the newly formed 

water remains and how is it exported? These questions closely link to the work of TP 1.2 

(Circulation and Water Mass Changes in the subpolar North Atlantic) in the RACE II program as 
well as to the CLIVAR AR7W section, maintained through the Canadians (I. Yashayaev, BIO). 

The complexity between boundary current and interior Labrador Sea are also evident comparing 

the simultaneous observations at K1 and K9 (Figure 5). Since 2013/2014 surface buoyancy loss 

over the Labrador Sea has driven an abrupt change in mixed-layer depths in excess of 1500m 
(Kieke and Yashayaev 2015) and seen in the boundary current (at K9) and in the central Labrador 

Sea (at K1). While the 2013/2014 the response wass similar at both sites (though stronger in the 

interior, at K1), the boundary current response to the 2011/2012 high NAO forcing/buoyancy 

Labrador Sea (1997-2016)

DS Gathering of long
time series in the
North Atlantic –
Greenland Scotland 
Ridge, Irminger Sea, 
Labradorsea
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Labrador Sea (1997-2016)

DS Gathering of long
time series in the
North Atlantic –
Greenland Scotland 
Ridge, Irminger Sea, 
Labradorsea
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to fellow
scientists
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directly to end-users

to fellow
scientists



De Ridder et al., 2015, Urban Climate

temperature

Input Output

terrain

large-scale meteorology

Highlights – example 4 

De Ridder et al., 2015 Projection
2080-2100

Lauwaet et al., 2015

Urban heat islands
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Lessons learnt and recommendations

The AMOC in the Kiel Climate Model 
black: no freshwater flux correction, red: with correction

Bias reduction is a topic worth tackling

RAPID
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Lessons learnt and recommendations

The return of the deep convection

Carry on the monitoring
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Initialization with the upper Arctic stratification is essential for the 
predictive skill of both fresh water storage and sea-ice volume, and 

thus the stratification in the North Atlantic.

(Schmith et al. in revision). 

Lessons learnt and recommendations



Recommendations

AtlantOS

Integration of the so far 
loosely-coordinated set of 
existing ocean observing 
activities to a more 
sustainable, more efficient, 
and fit-for-purpose Integrated 
Atlantic Ocean Observing 
System. 



Recommendations

Blue Action

• will actively improve our ability to 
describe, model, and predict 
Arctic climate change and its 
impact on Northern Hemisphere 
climate, weather and their 
extremes.

• will deliver valuated climate 
services of societal benefit.

• To make a significant contribution 
to YOPP and AR6.

Start Dec. 1st, 2016 and Kick-off meeting Jan. 18-20. 
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Recommendations

Free and independent basic research is a 

prerequisite for good science. Let the growing

number of science administrators not prescribe

what kind of research you have to do and how. 



The research leading to these results has received funding from the 
European Union 7th Framework Programme (FP7 2007-2013), under 
grant agreement n.308299
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