
 
 

 

 

 

Supplemental Material 
Journal of Climate 

Recent Warming and Freshening of the Norwegian Sea Observed by Argo Data 

https://doi.org/10.1175/JCLI-D-18-0591.1 

 

© Copyright 2019 American Meteorological Society 

Permission to use figures, tables, and brief excerpts from this work in scientific and 

educational works is hereby granted provided that the source is acknowledged. Any use 

of material in this work that is determined to be “fair use” under Section 107 of the U.S. 

Copyright Act or that satisfies the conditions specified in Section 108 of the U.S. 

Copyright Act (17 USC §108) does not require the AMS’s permission. Republication, 

systematic reproduction, posting in electronic form, such as on a website or in a 

searchable database, or other uses of this material, except as exempted by the above 

statement, requires written permission or a license from the AMS. All AMS journals and 

monograph publications are registered with the Copyright Clearance Center 

(http://www.copyright.com). Questions about permission to use materials for which AMS 

holds the copyright can also be directed to permissions@ametsoc.org. Additional details 

are provided in the AMS Copyright Policy statement, available on the AMS website 

(http://www.ametsoc.org/CopyrightInformation). 

http://www.ametsoc.org/PUBSCopyrightPolicy
http://www.copyright.com/
http://www.ametsoc.org/CopyrightInformation


1 Institute of Marine Research and Bjerknes Centre for Climate Research, P.O. Box 1870 Nordnes, N-5817 
Bergen, Norway 
*Corresponding author: Kjell Arne Mork, kjell.arne.mork@hi.no 

Supporting Information for 

Recent warming and freshening of the Norwegian Sea  

observed by Argo data 

 
K. A. Mork*1, Ø. Skagseth1, and H. Søiland1 

 
 
 
 

 
 
Figure S1. Number of Argo profiles per month in the Norwegian and Lofoten Basin. 
 
 
 
 
Required number of Argo profiles per month for heat content estimates 
 

We here provide a description on the estimate for the required number of profiles per month, 

in order to resolve the heat and fresh water content on seasonal variation with reasonable 

accuracy. This was done by resampling the original data set to form a large number of data 

sets, using a “Jackknife” approach (e.g., Tichelaar and Ruff, 1989). We were interested in 

how the number of profiles per month influence the standard deviation of the monthly mean 

of the heat content anomaly (HCA) in the upper 1000 m. The analysis was done for the 

Norwegian and Lofoten Basin, separately, and for only months that had 30 or more Argo 

profiles/HCA values. For each of these months, we made subsamples with reduced number of 

profiles. For each subsample (with n profiles), we picked by random n profiles (no duplicates) 

from the original data set 1000 times, and we calculated the mean and standard deviation for 

each of these (thus, we got 1000 means and standard deviations for each subsample). For each 



  

subsample, we averaged the 1000 standard deviations. Figure S2 shows the averaged standard 

deviation as function of subsamples (e.g., number of profiles per month) for each month. 

Using e.g., 200 random numbers instead of 1000 did not change the results. For ten profiles 

per month the mean standard deviation is about 4 x 108 Jm-2, while using 30 profiles per 

month reduced the standard deviation to about 1 x 108 Jm-2 in both basins. Using three months 

averages, 30 profiles over 3 months, would be the same as ten profiles per month, i.e., a 

standard deviation of 1 x 108 Jm-2. As HCA typical varies with 5-10 x 108 Jm-2 on seasonal 

time scale (see Figure 3 in the main document), a standard deviation of 1 x 108 Jm-2 (i.e., ten 

profiles per month) would resolve the seasonal hydrographic variation in the upper 1000 m in 

the Norwegian and Lofoten Basin with reasonable accuracy. This is in agreement with 

Latarius and Quadfasel (2016) who also concluded that about ten profiles per month resolved 

the seasonal development of the hydrographic structure in each of the basins in the Nordic 

Seas. 

 
 

        
 
Figure S2. Averaged standard deviations of the heat content anomalies as function of sub 
samples for the Norwegian and Lofoten Basin. Each line represents a month that had more 
than 30 profiles, while the thick line is the mean of all the lines. There were 18 and 33 months 
in the Norwegian and Lofoten Basin, respectively, that had more than 30 profiles per month. 
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