Supplementary material

Table S.1. Explanatory variables (drivers) included in the analysis.

Variable Transformation Type of variable: Comment
constant, initial levels,
change
Alk/Acid (mekv/I) logl0 initial
Ca (mg/l) logl0 initial, change
Cl (mg/l) logl0 initial, change
Kond_25 (mS/m) logl10 initial, change
Mg (mg/l) logl0 initial, change
Na (mg/l) logl0 initial, change
pH initial
SO4(mg/1 S) logl0 initial, change
Air temperature Long-term mean 1980-
2020
Initial: Mean 2008-
2013,
Change: theil slope
2012-2020
Precipitation Long-term mean 1980-
2020
Initial: Mean 2008-
2013,
Change: theil slope
2012-2020
Catchment area size constant
Altitude constant
Mixed forest centered log ratio constant
Mixed coniferous centered log ratio constant
Marine water Not used
Vegetated_other centered log ratio constant Swedish: hedmark
Rock outcrop centered log ratio constant Swedish: hallmark
Artificial surfaces centered log ratio constant
Other centered log ratio constant Swedish: Ingen
tackning
Deciduous forest centered log ratio constant
Semi urban centered log ratio constant
Inland water centered log ratio constant
Forest on wetland centered log ratio constant
Pine forest centered log ratio constant
Young forest centered log ratio constant
Arable land centered log ratio constant
Open wetland centered log ratio constant
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Figure S.1 The first and second principal components defined for the explanatory variables by PCA.
The color of the arrows indicates how much they contribute to the two components, with red colors
and long arrows indicating strong contributions and short and blue arrows indicating no or little

contribution. All variables are presented.



pH_start

contrib

t K

Dimé4 (8.2%)

. . i . .
-1.0 05 0.0 0.4 1.0
Dim3 (9.7%)

Figure S.2: The third and fourth principal components defined for the explanatory variables by PCA.
The color of the arrows indicates how much they contribute to the two components, with red colors
and long arrows indicating strong contributions and short and blue arrows indicating no or little
contribution.

Table S.2. PCA loadings. Loadings larger than 0.4 and lower than — 0.4 in bold.

Variable Dim.1 Dim.2 Dim.3 Dim.4

Ca_start 0.726 0.202 -0.466 0.163
Cl_start 0.880 0.236 0.070 -0.264
Conductivity_start 0.872 0.255 -0.319 -0.027
Mg_start 0.818 0.162 -0.338 0.100
Na_start 0.904 0.199 0.010 -0.157
Alk_start 0.465 0.203 -0.597 0.074
pH_start 0.184 0.215 -0.663 0.35
SO4_start 0.799 0.247 -0.243 -0.051
Ca_change 0.059 -0.688 -0.236 -0.225
Cl_change 0.205 -0.707 -0.202 -0.077
Conductivity_change 0.166 -0.783 -0.232 -0.252
Mg_change 0.194 -0.750 -0.259 -0.265
Na_change 0.220 -0.781 -0.192 -0.167
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Figure S.3: The results of the TWR for trends in pH 2012-2023 on the third and fourth PCA

coordinates. The x-axis represents the third principal component and the y-axis the fourth

principal component equivalent to the components presented in Figure S.2.
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Figure S.4: The first two components defined in the PLS. The color and length of the arrows
indicate the extent to which different variables contribute to explaining the variation in the

two components, using R? values as an index. All variables are presented.

Table S.3. PLS loadings. Loadings larger than 0.4 and lower than — 0.4 in bold.

Variable PLS1 PLS 2 PLS 3 PLS 4

Ca_start 0.023 -0.382 0.218 -0.215
Cl_start -0.017 -0.315 0.334 -0.278
Conductivity_start 0.018 -0.363 0.301 -0.277
Mg_start 0.053 -0.352 0.280 -0.193
Na_start 0.002 -0.347 0.336 -0.243
Alk_start 0.049 -0.217 0.131 -0.247
pH_start 0.002 -0.123 0.024 -0.212
SO4_start 0.029 -0.241 0.311 -0.263
Ca_change 0.521 0.173 0.047 0.109
Cl_change 0.363 -0.426 -0.097 0.041
Conductivity_change 0.509 -0.133 -0.023 0.011
Mg_change 0.510 -0.119 -0.008 -0.051
Na_change 0.446 -0.317 -0.054 0.065
SO4_change 0.306 -0.467 -0.097 -0.117
mixed_forest 0.006 -0.059 0.061 0.122
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