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Introduction 
This Supporting Information contains additional Arctic-wide simulation results for Total Chlorophyll a (TChla) comparison with a remote-sensing data set in Fig. S1, climatological maps of the two model variables TChla and carboxylic acid containing polysaccharides (PCHO) in Fig. S2 and S3, and statistics for the computed linear trends of Transparent Exopolymer Particles (TEP) in Tab. S4. 
On a global level, this document provides maps of TChla and PCHO in Fig. 5 and S6, as well as a compilation of TEP concentrations binned for Longhurst Provinces in Tab. S7.
[image: ]Figure S1. Maps of surface Total Chlorophyll a (TChla) of FESOM-REcoM (A), TChla of processed Modis/Aqua data of the Arctic Ocean product AOreg.emp of Lewis & Arrigo (2020) (B), the difference of AOreg.emp to the model results (C), and the standard deviation of AOreg.emp (D). Data is presented as average of May to September over the years 2003-2019. AOreg.emp data does not cover the Central AO.  

[image: ]Figure S2. Climatological maps of simulated Total Chlorophyll a (TChla) concentration as volume-weighted mean of 0-30 m of 2000-2019.  

[image: ]Figure S3. Climatological maps of simulated dissolved acidic polysaccharide (PCHO) concentration as volume-weighted mean of the upper 30 m of the model period 2000-2019. 



Table S4. Statistics for “two-sided” least-squares regression of TEP concentration of the months April-June and July-September of the simulated period 1990-2019 as volume-weighted mean of the upper 30 m based on the regions of Figure 1. Significant regressions are identified with p-values < 0.05 and marked with (*). 
	Months
	Region
	 
	Slope
	Intercept
	p-Value
	r-value
	Standard Error

	April-June
 
	Amerasian Basin
	*
	2.90E-03
	2.97E-02
	4.23E-02
	3.73E-01
	1.40E-03

	
	Eurasian Basin
	 
	-4.30E-03
	2.70E-01
	3.14E-01
	-1.90E-01
	4.20E-03

	
	Baffin Bay
	 
	1.89E-01
	4.08E+01
	3.51E-01
	1.76E-01
	1.99E-01

	
	Canadian Archipelago
	*
	1.07E-01
	1.45E+00
	1.80E-02
	4.29E-01
	4.27E-02

	
	Southern Beaufort Sea
	 
	3.63E-01
	6.70E+00
	1.23E-01
	2.88E-01
	2.28E-01

	
	Chukchi Sea
	*
	4.21E-01
	1.27E+01
	4.25E-02
	3.73E-01
	1.98E-01

	
	East-Siberian Sea
	 
	3.10E-02
	4.36E+00
	7.92E-01
	5.02E-02
	1.17E-01

	
	Laptev Sea
	 
	2.05E-01
	3.70E+00
	1.33E-01
	2.80E-01
	1.32E-01

	
	Kara Sea
	 
	3.07E-01
	4.00E+00
	7.36E-02
	3.31E-01
	1.65E-01

	
	Barents Sea
	 
	2.83E-02
	5.53E+01
	8.86E-01
	2.73E-02
	1.96E-01

	
	Eastern Fram Strait
	 
	-2.54E-01
	5.63E+01
	2.55E-01
	-2.14E-01
	2.19E-01

	
	Western Fram Strait
	 
	-8.89E-02
	1.31E+01
	4.42E-01
	-1.46E-01
	1.14E-01

	July-September
	Amerasian Basin
	*
	8.18E-01
	2.32E+01
	2.44E-02
	4.10E-01
	3.44E-01

	
	Eurasian Basin
	 
	-3.05E-02
	3.52E+01
	9.18E-01
	-1.96E-02
	2.93E-01

	
	Baffin Bay
	*
	-9.94E-01
	2.52E+02
	4.00E-04
	-6.01E-01
	2.50E-01

	
	Canadian Archipelago
	*
	9.48E-01
	8.24E+01
	9.40E-03
	4.66E-01
	3.40E-01

	
	Southern Beaufort Sea
	 
	1.66E+00
	1.81E+02
	1.63E-01
	2.62E-01
	1.15E+00

	
	Chukchi Sea
	 
	8.24E-01
	1.65E+02
	1.92E-01
	2.45E-01
	6.16E-01

	
	East-Siberian Sea
	 
	1.67E+00
	1.47E+02
	6.19E-02
	3.45E-01
	8.57E-01

	
	Laptev Sea
	 
	1.48E+00
	1.42E+02
	7.84E-02
	3.26E-01
	8.08E-01

	
	Kara Sea
	*
	1.14E+00
	1.41E+02
	3.00E-03
	5.24E-01
	3.51E-01

	
	Barents Sea
	*
	-4.62E-01
	1.53E+02
	1.70E-03
	-5.49E-01
	1.33E-01

	
	Eastern Fram Strait
	*
	-6.17E-01
	1.51E+02
	2.92E-02
	-3.98E-01
	2.69E-01

	
	Western Fram Strait
	 
	-8.20E-01
	1.35E+02
	1.47E-01
	-2.71E-01
	5.49E-01


 
[image: ]Figure S5. Global maps of simulated Total Chlorophyll a (TChla) concentration as volume-weighted mean of 0-30 m of 2000-2019 (A) and its standard deviation (B). 

[image: ]Figure S6. Global maps of simulated dissolved acidic polysaccharide (PCHO) concentration as volume-weighted mean of 0-30 m of 2000-2019 (A) and its standard deviation (B).  



Table S7. Volume-weighted mean concentration and standard deviation of Transparent Exopolymer Particles binned for Longhurst Provinces of the upper 30 m ocean depth of the simulated period 2000-2019. 
	Province Code
	Mean [µg C L-1]
	STD [µg C L-1]

	BPLR
	33.43
	70.49

	ARCT
	56.60
	90.60

	SARC
	50.07
	74.69

	NADR
	18.39
	19.18

	GFST
	22.51
	19.54

	NASW
	11.40
	7.45

	NATR
	11.70
	2.52

	WTRA
	10.95
	3.47

	ETRA
	14.64
	3.19

	SATL
	13.99
	7.30

	NECS
	32.82
	35.12

	CNRY
	18.55
	11.13

	GUIN
	13.60
	3.06

	GUIA
	10.60
	2.03

	NWCS
	44.67
	48.24

	MEDI
	18.29
	11.41

	CARB
	10.93
	3.35

	NASE
	17.17
	10.62

	BRAZ
	18.63
	9.94

	FKLD
	19.48
	19.74

	BENG
	18.53
	8.39

	MONS
	10.59
	1.63

	ISSG
	13.30
	6.36

	EAFR
	12.81
	4.73

	REDS
	11.03
	2.34

	ARAB
	12.39
	2.61

	INDE
	9.10
	2.22

	INDW
	11.18
	2.06

	AUSW
	12.46
	6.78

	BERS
	40.91
	77.17

	PSAE
	12.52
	13.80

	PSAW
	10.11
	11.37

	KURO
	14.75
	14.74

	NPPF
	21.13
	17.03

	NPSW
	11.28
	5.01

	TASM
	18.13
	12.11

	SPSG
	12.19
	6.37

	NPTG
	13.04
	4.48

	PNEC
	10.93
	2.56

	PEQD
	12.80
	4.16

	WARM
	9.18
	1.45

	ARCH
	10.49
	2.95

	ALSK
	26.09
	34.08

	CCAL
	24.33
	17.75

	CAMR
	12.81
	5.28

	CHIL
	9.97
	9.10

	CHIN
	26.43
	20.71

	SUND
	10.02
	1.96

	AUSE
	12.38
	5.49

	NEWZ
	17.51
	16.19

	SSTC
	14.44
	12.86

	SANT
	7.22
	9.89

	ANTA
	16.15
	29.95

	APLR
	22.22
	39.82
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