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[bookmark: _GoBack]Supplementary Fig S1 Annual loads (a), and (b) volume weighted concentrations of dissolved inorganic P (DIP) in freshwater (FW), sewage treatment plant discharges (STP), and modeled seawater inflow (SW). STP DIP loads and concentrations are not available before 1989.
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Supplementary Fig S2 Modeled contribution of different P sources to observed annual mean dissolved inorganic phosphorus (DIP) concentrations in the 0-20 m layer in the Stockholm inner archipelago (IA obs.). STPs: sewage treatment plants, FW: freshwater, SW: seawater, DS: deep-water sediments, Unexpl.: the additional 0-20 m internal P source needed to balance 0-20 m P budget. Note the different scales for source contributions (left axes) and observed IA concentrations (right axes) and that the high concentrations in the early 1970s are not shown. Year 2011 is excluded.


Supplementary Table S1. Phosphorus (P) reference values (RV) and good-moderate boundaries (GM) calculated for the Stockholm inner archipelago (IA) with and without corrections for reference seawater (SW) P concentrations and for sediment P release in the IA. FW: Freshwater. STPs: sewage treatment plants.
	Variable
	DIP
	TP
	TP
	DIP
	TP
	TP

	Season
	Winter (Dec-Feb)
	Winter (Dec-Feb)
	Summer (July-Aug)
	Winter (Dec-Feb)
	Winter (Dec-Feb)
	Summer (July-Aug)

	P concentration unit
	µmol/l
	µmol/l
	µmol/l
	µg/l
	µg/l
	µg/l

	WFD FW P endmember 
	0.23
	0.65
	0.5
	7.1
	20.2
	15.5

	WFD SW P endmember
	0.25
	0.40
	0.30
	7.7
	12.3
	9.4

	IA salinity
	2.6
	2.6
	3
	2.6
	2.6
	3

	SW salinity
	6
	6
	6
	6
	6
	6

	IA P reference value (RV) with mixing model
	0.24
	0.54
	0.40
	7.4
	16.8
	12.4

	IA EQR-value for P GM boundary
	0.67
	0.66
	0.74
	0.67
	0.66
	0.74

	IA P GM-boundary
	0.35
	0.82
	0.54
	11.0
	25.4
	16.8

	P data FW including STPs
	0.69
	1.07
	0.90
	21.3
	33.3
	27.9

	P data FW excluding STPs
	0.65
	0.97
	0.66
	20.2
	30.1
	20.5

	P data SW
	0.72
	0.95
	0.65
	22.3
	29.3
	20.3

	IA P from mixing model with FW+STPs and SW data
	0.70
	1.02
	0.78
	21.7
	31.6
	24.1

	IA P from mixing model with FW and SW data
	0.72
	0.95
	0.65
	22.3
	29.3
	20.3

	IA P data 0-10m layer
	0.84
	1.16
	0.71
	26.0
	36.0
	22.0

	Open sea P data 0-10m (BY31 and BY29 mean 96-15)
	0.55
	0.77
	0.45
	17.0
	24.0
	14.0

	% P Reduction needed  to reach IA GM
	-58
	-29
	-24
	-58
	-29
	-24

	% difference P IA data and mixing model FW+STPs/ SW data 
	20
	14
	-9
	20
	14
	-9

	% difference SW and open sea 0-10m data
	31
	22
	45
	31
	22
	45

	Corrected SW P endmember
	0.33
	0.49
	0.44
	10.1
	15.1
	13.6

	IA P RV with corrected SW P
	0.27
	0.58
	0.47
	8.4
	17.9
	14.5

	IA P GM using corrected SW P
	0.40
	0.88
	0.63
	12.6
	27.2
	19.6

	% increase of IA RV using corrected SW P
	14
	7
	17
	14
	7
	17

	IA P RV corrected for sed. P
	0.28
	0.62
	0.37
	8.8
	19.1
	11.3

	IA P GM corrected for sed. P
	0.42
	0.93
	0.49
	13.2
	29.0
	15.3

	% increase of IA RV corrected for sed. P
	20
	14
	-9
	20
	14
	-9

	IA P RV corrected for SW and sed. P
	0.32
	0.66
	0.43
	10.1
	20.5
	13.3

	IA P GM corrected for SW and sed. P
	0.48
	1.00
	0.58
	15.0
	31.0
	17.9

	% increase of IA P RV corr SW and sed.
	36
	22
	7
	36
	22
	7

	% P reduction needed to reach GM corr. for SW and sed. P
	-42
	-14
	-18
	-42
	-14
	-18
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