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Table S1 Instruments and analytical methodologies for each parameter.

Prefecture Water temperature Salinity Transparency| DO DIN DIP
”WN‘WMN Wﬂwxﬁ_“auaocw.m_ém@w_;.n”w, w_%s:. Inc) 1973-1976: Manual analysis 1973-1976: Manual analysis
Wak ) omww Protected R ,._ er Sﬂ_ YS! aau_, e 1973-2006: Salinometer Secchi disk | Winkler titrati thod 1977-1993: Autoanalyzer (Technicon AutoAnalyzer IT, Technicon Corporation) 1977-1993: (Technicon lyzer I1, Technicon Corporation)
akayama e e ometer 2006-2025: CTD (Falmouth Scientific, Inc.) cocht i fnier tiration metho! 1994-2006: Autoanalyzer (TRAACS2000, Bran+Luebbe GmbH) 1994-2006: Autoanalyzer (TRAACS2000, Bran+Luebbe GmbH)
1984-1999: CTD (MK3B, Neil Brown Instrument Systems, Inc.) 2006-2025: Autoanalyzer (swAAt, BL TEC K.K.) 2006-2025: Autoanalyzer (swAAt, BL TEC K.K.)
2000-2025: CTD (Falmouth Scientific, Inc.) : yzer (s > - yzer (s > -
1973-1980s: Reversing Thermometer 1973-1980s: Salinometer ) )
. 1980s-2016: CTD (AST-1000 etc., Alec Electronics Co., Ltd.; Model 1980s-2016: CTD (AST-1000 etc., Alec Electronics Co., Ltd.; Model o ) - 1991-2010: Manual analysis Manual analysis
Tokushima unknown, Falmouth Seientific, Inc) unknown, Falmouth Seientific, Inc) Secchi disk | Winkler titration method 2011-2017: >___EE"§2 (swAAt, BL TEC K.K.) >___EE"§2 (swAAt, BL TEC K.K.)
2016-2015: CTD (SBE 9plus, Sea-Bird Scientific) 2016-2015: CTD (SBE 9plus, Sea-Bird Scientific) 2018-2025: Autoanalyzer (QuAAtro, BL TEC K.K.) Autoanalyzer (QuAAtro, BL TECK K.)
1973-1991: Stem thermometer* *Surface layer until 2025 1973-1991: Salinometer* *Surface layer until 2025 NMM.WNM w\_m_:é_ ﬂ=w_<m_w micon AutoAnalyzer I Technicon Ce ion) Nwww.www : w\_m_:é_ ﬂ=w_<m_w micon AutoAnalyzer I Technicon Ce ion)
1991-1998: CTD (AST-1000M, Alec Electronics Co., Ltd.) 1991-1998: CTD (AST-1000M, Alec Electronics Co., Ltd.) - 1973-2010: Winkler titration method -1991: Autoanalyzer (Technicon AutoAnalyzer IL, Technicon Corporation, g utoanalyzer (Technicon AutoAnalyzer II, Technicon Corporation
Osaka Secchi disk 1991-2001: Autoanalyzer (TRAACS800, Bran+Lucbbe GmbH) 1991-2001: Autoanalyzer (TRAACS800, Bran+Luebbe GmbH)
1998-2011: CTD (ALC215-DK, Alec Electronics Co., Ltd.) 1998-2011: CTD (ALC215-DK, Alec Electronics Co., Ltd.) 2011-2025: CTD (ASTD102, JFE Advantech Co., Ltd.)
20112025 CTD (ASTDI02, IFE Advantech Co. Lt 20112025 CTD (ASTDI02 JFE Advantech Co. Lt 2001-2006: Autoanalyzer (TRAACS2000, Bran+Luebbe GmbH) Autoanalyzer (TRAACS2000, Bran-Lucbbe GmbH)
: g s : g s M 2006-2025: Autoanalyzer (swAAt, BL TEC K.K.) 2006-2025: Autoanalyzer (swAAt, BL TEC K.K.)
1973-1994: Thermistor thermometer 1973-1994: Salinometer . . . : ) . . :
1994-2002: CTD (AST-10008 or AST200, Alec Electronics Co., Ltd.) 1994-2002: CTD (AST-10008 or AST200, Alec Electronics Co., Ltd.) . 1973-2011: Membrane electrode dissolved oxygen meter 1973-2005: Autoanalyzer (Technicon AutoAnalyzer I, Technicon Corporation) 1973-2005: Autoanalyzer (Technicon AutoAnalyzer I, Technicon Corporation)
Hyogo : : Secchi disk : 2005-2009: Autoanalyzer (TRAACSS00, Bran+Lucbbe GmbH) 2005-2009: Autoanalyzer (TRAACSS00, Bran+Lucbbe GmbH)
2002-2011: CTD (ACL215-PDK, Alec Electronics Co., Ltd.) 2002-2011: CTD (ACL215-PDK, Alec Electronics Co., Ltd.) 2011-2025: CTD (ASTD102, JFE Advantech Co., Ltd.) 50092005 Antoanalyser (QuAATO39, BL TEC K K.y 50092005 Antoanalyser (QuAATO39, BL TEC K K.y
2011-2025: CTD (ASTD102, JFE Advantech Co., Lid.) 2011-2025: CTD (ASTD102, JFE Advantech Co., Lid.) : ¥ . o ¥ : o
1973-1988: Stem thermometer 1973-1988: Salinometer (DIGI-AUTO, Tsurumi Seiki Co., Ltd.)
1989-2005: CTD (AST-1000S, Alec Electronics Co., Lid.) 1989-2005: CTD (AST-1000S, Alec Electronics Co., Lid.) 1973-2011: Winkler titration method 1974-1992: Autoanalyzer (Technicon AutoAnalyzer I, Technicon Corporation) 1974-1992: Autoanalyzer (Technicon AutoAnalyzer I, Technicon Corporation)
Okayama 2003-2004: CTD (ACL-1180, Alec Electronics Co., Lid.) 2003-2004: CTD (ACL-1180, Alec Electronics Co., Lid.) Secchidisk  |2012-2025: CTD (ASTD102, JFE Advantech Co., Ltd.) caribrated by 1993-2010: Autoanalyzer (TRAACS800, Bran+Luebbe GmbH) 1993-2010: Autoanalyzer (TRAACS800, Bran-+Lucbbe GmbH)
2005-2011; CTD (ASTD687, Alec Electronics Co., Ltd.) 2005-2011: CTD (ASTD687, Alec Electronics Co., Ltd.) Winkler titration 2011-2025; Autoanalyzer (QuAAtro, BL TEC K.K.) 2011-2025: Autoanalyzer (QuAAtro, BL TEC K.K.)
2012-2025: CTD (ASTD102, JFE Advantech Co., Ltd.) 2012-2025: CTD (ASTD102, JFE Advantech Co., Ltd.)
1973-1987: Thermistor thermometer 1973-1987: Salinometer (DIGI-AUTO, Tsurumi Seiki Co., Ltd.) 1982-1993: Autoanalyzer (Technicon AutoAnalyzer I, Technicon Corporation) 1982-1993: (Technicon lyzer II, Technicon Corporation)
" 1988-2002: CTD (ASTI000M, ASS00M, Alec Electronics Co., Ltd.) 1988-2002: CTD (ASTI000M, ASS00M, Alec Electronics Co., Ltd.) ecchi dige|1973-2021: Winker titration method 1993-2006: Autoanalyzer (TRAACS800, Bran+Luebbe GmbH) 1993-2006: Autoanalyzer (TRAACS800, Bran+Luebbe GmbH)
agawa 2003-2010: CTD (ACL208-DK, Alec Electronics Co., Ltd.) 2003-2010: CTD (ACL208-DK, Alec Electronics Co., Ltd.) OIS 12022.2025: CTD (ASTD102, JFE Advantech Co., Ltd.) 2007-2017; Autoanalyzer (swAAt, BL TEC K.K.) 2007-2017: Autoanalyzer (swAAt, BL TEC K.K.)
2011-2025: CTD (ASTD102, JFE Advantech Co., Lid.) 2011-2025: CTD (ASTD102, JFE Advantech Co., Lid.) 2018-2025: Autoanalyzer (QuAALro39, BL TEC K.K.) 2018-2025: Autoanalyzer (QuAAro39, BL TEC K.K.)
1973-1982: Reversing Thermometer 1973-1990: Salinometer 1973-1980: Manual analysis 1973-1980: Manual analysis
h 1983-1990: Mechanical Bathythermograph e ) . - 1980-1991: Autoanalyzer (Technicon AutoAnalyzer I, Technicon Corporation) 1980-199 (Technicon lyzer II, Technicon Corporation)
Ehime 1991-2019: CTD (AST-1000M, Alec Electronics Co., Ltd.) Mww‘wwww mww Mwmwm w%x.mwwm m_m_o:,w:‘_us nro_. ; _wa.v Secchi disk | Winkler titration method 1991-2021: Autoanalyzer (TRAACS800, Bran+Luebbe GmbH) 1991-2021: Autoanalyzer (TRAACS800, Bran+Luebbe GmbH)
2019-2025: CTD (ASTD102, JFE Advantech Co., Ltd.) 202 g vantech Co., Lid. 2021-2025: Autoanalyzer (QuAA(r039, BL TEC K.K.) 2021-2025: Autoanalyzer (QuAA(r039, BL TEC K.K.)
1973-1980: Manual analysis
1973-1982: Reversing Thermometer 1973-1991: Salinometer 1980-1991: Autoanalyzer (Technicon AutoAnalyzer I, Technicon Corporation), Manual
1983-1991: Stem thermometer, Digital Water Thermometer 1092.109%: CTD ( T500-PK. ACL208.DK. Alec Electronics Co.. Lid ) 1973-1994: Winkler ttration method analysis 1973-1991: Manual analysis
Hiroshima 1992-1998: CTD (AST500-PK, ACL208-DK, Alec Electronics Co., Ltd.) : : . - L Secchi disk  1995-2016: Dissolved oxygen meter (5100, YSI Inc.) 1991-2005: Autoanalyzer (Technicon AutoAnalyzer I, Technicon Corporation; TRAACS800, |1991-2021: Autoanalyzer (TRAACSS00, Bran+Luebbe GmbH)
. ‘ 1999-2016: CTD (ACL215-DK, Alec Electronics Co., Ltd.) ) y. .
1999-2016: CTD (ACL215-DK, Alec Electronics Co., Lid.) : 2016-2025: CTD (ASTD102, JFE Advantech Co., Lid.) Bran+Lucbbe GmbH) 2021-2025: Autoanalyzer (QuAA(r039, BL TEC K.K.)
2016.2025, CTD (ASTDI02. 1P Advantoch Co. 1d 2016-2025: CTD (ASTD102, JFE Advantech Co., Lid.) g
-2025: CTD ( g vantech Co., Ltd.) 2005-2021; Autoanalyzer (TRAACSS00, Bran+Luebbe GmbH; AACS4, BL TEC K.K.)
2021-2025: Autoanalyzer (QuAAro39, BL TEC K.K.)
1973-1988: Salinometer (MODEL3-G, Tsurumi Seiki Co., Ltd.)* *Surface .
1973-1988: Stem thermometer* *Surface layer until 2025 layer until 2025 (MODEL3-G, DIGI-AUTO MODEL-6, Tsurumi Seiki Co., 1973-1978; Manual analysis o . 1973-1978; Manual analysis . N .
. : - - 1979-1994: Autoanalyzer (Technicon AutoAnalyzer I, Technicon Corporation) 1979-1994: (Technicon 11, Technicon Corporation)
Yamaguchi 1988-2014: CTD (ASTS00, Alec Electronics Co., Ltd.) Lid) Secchi disk | Winkler titration method : :
g . : 1995-2013: Autoanalyzer (TRAACSS00, Bran+Lucbbe GmbH) 1995-2013: Autoanalyzer (TRAACSS00, Bran+Lucbbe GmbH)
2014-2025: CTD (ASTD102, JFE Advantech Co., Lid.) 1988-2014: CTD (ASTS00, Alec Electronics Co., Lid.) 20132025, Autcanalyser (QuAAto. HR. BL TEC K K) 20132025, Autcanalyser (QuAAto HR. BL TEC K K)
2014-2025: CTD (ASTD102, JFE Advantech Co., Ltd.) : ¥ g B : ¥ g B
1973-1975: Electrical Thermometer (Denki Kagaku Keiki Co., Ltd.) T .
1976-1981: Stem thermometer 1973: Electrical Salinometer (Denki Kagaku Keiki Co., Ltd.) 1973-1983: uqmmo: ed oxygen meter (15A, Electronics Instrument Ld) 073 1 06). \anyal analysis 1973-1982: Manual analysis
1982-1985;: Electrical Thermometer (ET-5D, Toho Dentan Co., Ltd.) 1974-1988: Salinometer (TS-E2, , Tsurumi Seiki Co, Ltd.) - [1984-1994: Dissolved oxygen meter (38, YSI Inc.) 1983-1992: Autoanalyzer (Technicon AutoAnalyzer II, Technicon Corporation) 1983-1992: Autoanalyzer (Technicon AutoAnalyzer I, Technicon Corporation)
Fukuoka 1985-1988: CTD (ADR-500, Alec Electronics Co., Ltd.) 1989-2003: CTD (AST-1000M, Alec Electronics Co., Ltd.) Secchi disk  {1995-2009: Dissolved oxygen meter (550A, YSI Inc.)
1989-2003: CTD (AST-1000M, Alec Electronics Con, Ltd.) 2004-2015: CTD (ACL220-PDK, Alec Electronics Co, Lid.) 0102015, Dt wesmon mter (HO30. Hach compans) 1993-2002: Autoanalyzer (TRAACS800, Bran+Lucbbe GmbH) 1993-2002: Autoanalyzer (TRAACS800, Bran+Lucbbe GmbH)
2004-2015: CTD (ACL220-PDK, Alec Electronics Co., Ltd.) 2015-2025: CTD (ASTD102, JFE Advantech Co., Ltd.) : Ve . pany 2003-2025: Outsourcing 2003-2025: Outsourcing
20152023 CTD (ASTD102, JFF. Advantech Co, Ltd) 2015-2025: CTD (ASTD102, JFE Advantech Co., Ltd.)
) 1973-1988: Salinometer _2004: analysis
1973-1988: Stem thermometer - 1973-2004: Manual analysis 1973-2004: Manual analysis
northern 1989-2005: CTD (Model and manufacturer unknown) 1989-2005: CTD (Model and manufacturer unknown) Secohi disk | Winkler fitration method 2005-2020: Autoanalyzer (Model and manufacturer unknown, swAAt, BL TEC
oita 2006.2020 CTD (ASTD-687, Alec Electronics Co., Lid.) 5006-2020: CTD (ASTD-687, Alee Electronics Con, Lid) 2005-2020: Autoanalyzer (Model and manufacturer unknown, swAAt, BL TEC K.K.) K
2021-2025: CTD (AAQ-175, JFE Advantech Co., Ltd.) 2021-2025: CTD (AAQ-175, JFE Advantech Co., Ltd.) 2020-2025: Autoanalyzer (QuAAtro39, BL TECK K.) 2020-2025: Autoanalyzer (QuAAr039, BL TEC K K.)
-1988: Sali - y I
1973-1988: Stem thermometer® *Surface layer until 2025 1973-1988; Salinometer® *Surface layer during 2015-2025 (DIGI-AUTO ) )
1089-1099: CTD (AST- 1000 etc, Alee Electronics Co. Lid) MODEL-6, Tsurumi Seiki Co., Lid.) 1973-1991: Manual analysis 1973-1991: Manual analysis
southern Nooo.wo_ S CTD (M n_._ _% - map wacaqm_ﬂ._s_. mc, Alee Blectroni 1989-1999: CTD (AST-1000 etc., Alec Electronics Co., Ltd.) Secchi disk | Winkler tirati thod 1992-2007: Autoanalyzer (TRAACS800, Bran+Lucbbe GmbH) 1992-2007: Autoanalyzer (TRAACS800, Bran+Lucbbe GmbH)
Oita L v‘ (Model unknown, Sea-Bird Scientific; Alec Electro 2000-2018: CTD (Model unknown, Sea-Bird Scientific; Alec Electronics Co., |*-0 1% inkler titration methos 2008-2020: Autoanalyzer (swAAt, BL TEC K K.) 2008-2020: Autoanalyzer (swAAt, BL TEC K.K.)
- Lid) 2020-2025: Autoanalyzer (QuAA(r039, BL TEC K.K.) 2020-2025: Autoanalyzer (QuAA(r039, BL TEC K.K.)

2019-2025: CTD (ASTD102, JFE Advantech Co., Ltd.)

2019-2025: CTD (ASTD102, JFE Advantech Co., Ltd.)




Table S2 Sen’s slope (change per 50 years) and change-point years for annual and seasonal
values in the eight regions and the entire Seto Inland Sea. Numerical values indicate statistically
significant results (p < 0.05) in Mann-Kendall and Pettitt tests. ’n.s.” = not significant (p >

0.05). Arrows located at the right of the change-point year indicate upward or downward shifts.

Annual 1.02 1.22 1.30 1.15 1.41 1.48 1.24 1.11 1.25
Winter 0.82 0.98 1.21 1.28 0.97 0.89 n.s. 0.82 0.93

s sl
Sewsslope g ine 094 106 092 053 131 140 122 ns  0.99

(e} 50- —1
Wt (°C 30-y) Summer  1.04 n.s. 1.32 1.04 1.30 1.51 1.35 1.06 1.13
ater Autumn 113 145 173 198 193 161 136 143 157
femperatlre  ~ 77T T T oo oo sooo oo oo oo o o-ooooooo-
(Surface) Annual 19937 19971 19971 19971 19977 19971t 19967 19931 199671
Change point Winter 19867 19871 19871 19881 19867 n.s. n.s. 19881 19871
( iag Spring 19961 19961 19961 ns. 19961 19967 19931 199317 19961
Y Summer 19931 n.s. 19971 n.s. 19971 19971 19931 19931 19931
Autumn 19937 19977 19971 19971 19971 19977 19977 19977 19971
Annual 0.71 0.97 0.85 1.15 1.35 1.10 1.12 0.70 1.03
Winter 0.98 1.04 1.10 1.20 1.06 0.86 0.99 0.83 0.96
Sen’s slope .
(°C 50-yr") Spring 0.72 1.03 0.80 1.06 1.23 1.03 1.10 0.95 1.00
Y Summer n.s. n.s. n.s. 0.93 1.04 0.70 n.s. n.s. n.s.
Nt e Awn 117140 152170189 165 148 126 146
ter]‘;p;ramre Annual 19961 19961 19961 19971 19971 1997t 1997t 19911 19971
(Bottom) ch L Winter 19867 19870 1987] 1987} 19861 ns.  ms ons 19871
a(nge ‘;0“1 Spring 19967 19967 19961 19961 19961 1997t 20011 19931 19961
car
Y Summer n.s. n.s. ns. 20151 19931 19961 n.s. n.s. 19931
Autumn 19971 19971 19971 19971 1997t 19971 19971t 19901 19971
Annual n.s. n.s. n.s. n.s. n.s. n.s. —0.86 n.s. n.s.
Winter n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s.
Sen’s slope .
o Spring n.s. n.s. n.s. n.s. n.s. ns. ns. n.s. n.s.
(50-yr™)
Summer n.s. n.s. n.s. n.s. n.s. n.s. -1.91 n.s. n.s.
Salinity ~_______________Autumn___ ns._____ ns.____ns_ s NS NS NS NS nS.
(Surface) Annual n.s. n.s. 2009] n.s. 2011] ns. 2008 n.s. 2009
Change point Wir%ter n.s. n.s. 2011, 2011] 2011} n.s. n.s. n.s. 2011
(year) Spring n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s.
Y Summer n.s. n.s. n.s. n.s. n.s. n.s. 2005] n.s. n.s.
Autumn n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s.
Annual n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s.
Winter ns. ns. n.s. n.s. ns. n.s. n.s. ns. ns.
Sen’s slope .
_ Sprmg n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s.
(50-yr™)
Summer n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s.
Salinity eeeeeeeeeoo. . Autumnns. ns. ____ ns. ___ns_ ____ns. ____ 08 ___ns ___n8 NS
(Bottom) Annual 2011} n.s. 2011 2011] 2011} n.s. n.s. n.s. n.s.
Chanee point Winter n.s. n.s. n.s. 2011} n.s. n.s. n.s. n.s. n.s.
(g I; Spring 2011} n.s. n.s. 2011} n.s. n.s. n.s. n.s. n.s.
Iy
yea Summer ns. ns. n.s. ns. ns. n.s. ns. ns. n.s.
Autumn n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s.
Annual 1.21 0.52 0.97 1.13 1.53 1.59 1.59 1.15 1.11
Winter n.s. 0.69 1.67 1.72 2.26 0.90 2.00 1.36 1.19
Sen’s slope .
(m 50-yr') Spring 2.18 n.s. n.s. n.s. 0.92 2.51 1.39 1.06 1.21
Y Summer n.s. n.s. 0.47 n.s. 1.18 1.85 1.50 1.39 1.08
Autumn 1.45 0.75 1.30 0.86 1.61 1.05 1.05 ns. 0.88
Transparency =TT T T T T T T T T T T T T
Annual 19891 20151 19971 19871 20061 20067 19971 19941 19931
. Winter n.s. n.s. 19901 20047 20061 20087 20021 19941 20031
Change point .
(year) Spring 19891 n.s. n.s. n.s. 19991 19941 19971 19941 19931
year

Summer n.s. n.s. n.s. n.s. 20041 20111 19971 n.s. 19891
Autumn 20027 20011 20007 n.s. 20067 2007t 20067 n.s. 20067




Table S2 Continued

1B SN AH HB BS HN OB KC SIS
Annual 0.57 n.s. n.s. n.s. —-0.65 n.s. 0.47 n.s. n.s.
Sen’s slope Winter 080  —-0.48 n.s. n.s. -0.67 —0.46 0.38 n.s. n.s.
(mg L 50 pr—l) Spring n.s. ns. -0.35 n.s. -0.35 ns. 0.47 n.s. n.s.
& Y Summer  0.53 n.s. n.s. n.s. —0.66 n.s. 0.92 n.s. n.s.
bo . Autumn___ 044 | 028 _ ns. _ ms 7097 ms. ] ns.____ns.___ 7028
(Bottom) Annual 20007 n.s. n.s. 2011 1996 n.s. 19981 n.s. n.s.
. Winter 20017 1986 n.s. n.s. 1986 n.s. n.s. n.s. n.s.
Change point .
(year) Spring 19991 n.s. 2008 2013] 1987, 1991 19981 n.s. n.s.
Y Summer 19901 ns. n.s. 1983 2011] ns. ns. n.s. 1987
Autumn 20001 n.s. n.s. 2011] 1995] n.s. n.s. n.s. 1995]
Annual -2.02 -2.23 n.s. n.s. -293 542 -1557 -1.84 433
Winter  —2.00 —2.28 n.s. ns. -390 -6.95 2751 -3.04 -6.21
Sen’s slope .
(UM 50-yr™) Spring  —0.94  -2.06 n.s. ns. —2.63 —438 -—1445 -146 -3.89
" Y Summer —1.37 n.s. n.s. -1.16 -1.63 -1.88 335 n.s. -1.33
DIN . Autumn__ =202 -3.23 _ ns. _ ns._ 7433 743 71605 ns.  Z5.09
(Surface) Annual 2011 2001} n.s. 2005 2006, 2001} 2002 2002 2001}
. Winter 2011 2001} n.s n.s. 2002 2001] 2002} n.s. 2002]
Change point .
(year) Spring  2010] 1998 ns. 2006, 1995| 20004 2001) 2001} 2001}

Summer 2007] 1983] n.s. 2004] n.s. 1997]  1993] n.s. 1993]
Autumn  2013]  2002] n.s. n.s. n.s. 2005] 2003] n.s. 2002]

Annual n.s. -1.81 —2.04 n.s. =3.11 497 -9.58 n.s. -3.25
Winter  —1.63 -2.05 242 n.s. —-4.80 —6.05 -1436 244 433
Sen’s slope .
(UM 50-yr) Spring n.s. -1.32 -1.77 n.s. -2.64 337 -9.01 -1.89 -2.70
K ¥ Summer n.s. -1.15 n.s. n.s. 212  —4.38 —6.65 n.s. -2.15
DIN Auwmn 201 285 237 ns. 362 645 903 ns. 400
(Bottom) Annual n.s. 1993]  2006] n.s. 2006, 2007]  1998] n.s. 2001
. Winter ~ 2011] 2001} 2002] n.s. 2001 2002] 2001} n.s. 2001]
Change point .
(year) Spring n.s. 1998] 1991 2005] 1995) 2002] 1998| n.s. 1998

Summer n.s. 1993] n.s. n.s. n.s. 1995]  2009] n.s. 1993]
Autumn n.s. 1987| 1987] n.s. n.s. 2007 2002] n.s. 2005]

Annual n.s. n.s. n.s. n.s. n.s. -0.09 -026 —0.10 n.s.
Winter n.s. 0.07 0.14 n.s. -0.12 n.s. -048 -0.13 n.s.
Sen’s slope .
(UM 50-yr ™) Spring n.s. n.s. n.s. n.s. n.s. n.s. n.s. —0.08 n.s.
" Y Summer n.s. n.s. n.s. n.s. 0.19 n.s. n.s. —0.15 n.s.
e Autumn 012 ns. 023 ns. 029 017 044  ns. ns.
(Surface) Annual n.s. n.s. 20121 20127 n.s. 2008 1996 1982] 1982
. Winter n.s. 19941 n.s. n.s. 2001, 2001y  2003] n.s. n.s.
Change point .
(year) Spring n.s. ns. ns. n.s. ns. n.s. ns. n.s. 1981]
ear
Y Summer 1980 n.s. n.s. n.s. 20107 n.s. n.s. 1986] 1982
Autumn 20041 n.s. 19941 201317 198971 n.s. 2003 ] n.s. n.s.
Annual n.s. n.s. 0.11 n.s. 0.14 ns. -036 —0.24 n.s.
Sen’s slope Winter n.s. 0.06 n.s. n.s. —-0.11 n.s. -037 024 —-0.08
pﬂ Spring n.s. n.s. n.s. n.s. n.s. 0.08 —0.11 —-0.30 ns.
(UM 50-yr™)
Summer n.s. n.s. 0.19 n.s. 0.32 n.s. -0.60 —-0.28 n.s.
pr Autumn_ 040 ns. 017 022 029  ns. <029 ns.  ns.
(Bottom) Annual 20041 20041 20121 20127 ns. ns. 2002 2001) 1980]
. Winter n.s. n.s. n.s. n.s. 2001) 2001 2001] n.s. 2001]
Change point .
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Fig. S1 Climatological mean (1991-2020) distributions of water temperature from winter to autumn
in the surface and bottom layers.
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Fig. S2 Climatological mean (1991-2020) distributions of salinity from winter to autumn
in the surface and bottom layers.
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Fig. S3 Climatological mean (1991-2020) distributions of transparency from winter to autumn.
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Fig. S4 Climatological mean (1991-2020) distributions of DO concentration in the bottom layer
from winter to autumn.
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Fig. SS Climatological mean (1991-2020) distributions of DIN concentration from winter to autumn
in the surface and bottom layers.
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Fig. S6 Climatological mean (1991-2020) distributions of DIP concentration from winter to autumn
in the surface and bottom layers.





