Supplementary material 1
Soil temperature corrections
We corrected for the possible effects of the measurement timing using data from miniature temperature loggers with a temperature range between -40°C to 85°C, a resolution of 0.5°C, and an accuracy ±0.5°C (ThermoChron iButtons DS1921G and DS1922L, San Jose, CA, USA). The loggers were located within the same study area and largely in the same plots as the remainder of the measurements. The loggers were buried 7.5 cm below the soil surface. We recorded data from 168 loggers during the first four campaigns. During the last campaign, we recorded data from 98 loggers. We corrected the temperature measurements separately for each campaign as follows. First, we used noon of the first day of each campaign as the reference moment, to which we corrected the temperature measurements. That is, we calculated the difference between each measurement compared to the reference moment. Second, we fitted generalised additive models for the campaign periods using the mgcv package in R (Wood, 2017). Finally, we used the models based on the logger data to predict correction factors for the actual temperature measurements used in the remainder of the analyses. The mean absolute correction for these measurements was 0.86°C.
When fitting the models, we used the temperature differences between the logger temperatures and the reference moments as the response variables. As predictors, we used 1) minutes to the reference moment (cubic regression splines), 2) time of day (cyclic cubic regression splines), and 3) the raw temperature data (cubic regression splines). The first predictor represents the effects of the weather patterns and seasonality, the second represents the effects of the diurnal temperature cycle, and the third represents the absolute temperature level. In the model, we included both the individual predictors and their tensor product interactions. We set the basis dimension for all smoothers to four. All predictors and their interactions were statistically significant (P < 0.05) in all of the models and the explained deviance varied from between 37% and 82%.

Wood, S. N. (2017). Generalized additive models: an introduction with R: Chapman and Hall/CRC.

Supplementary material 2
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Bivariate correlations. The correlation matrix shows the Spearman’s correlations between variables (n = 171). Relationships ≤ -0.70 or ≥ 0.70 are presented in white numbers. Statistically significant (P ≤ 0.05) correlations are shown as squares, whereas non-significant correlations (P ≥ 0.05) remain blank. 

Supplementary material 3
Model structure and results.
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Supplementary material 4
Model structure and results of the evergreen and deciduous woody plant SEMs.
[image: ]

[image: ]
image1.png
Positive correlation .
Soil temperature

Soil moisture . 0.28

No correlation

Deciduous plant height 0.1
Evergreen plant height . 0.27

Negative correlation
Woody plant height . 22

Deciduous dominance . .. 0.15
Evergreen dominance . -0.16 -0.13 -0.12 .

\
0.12

-0.21

Plant coverage

Snow depth 018

Topographic position index
Topograhic wetness index . .34

Radiation

Elevation

& . X
$Q,’@ ro,\ 2 X3 \,b(\\'b @QJQ
RS
& fb&\\ S Q@*Qé
QO (R
&




image2.png
Snow depth~Elevation+TPI
Vascular plant coverage-Elevation+Radi
Woody plant dominance-Elevation+Radiation+TWi+Snow depth

Woody plant height~Elevation+Radiation+TWl+Snow depth

Soil moisture~Elevation+Radiation+TWI+Snow depth+Vascular plant coverage+Woody plant dominance+Woody plant height

Soil temperature~Elevation+Radiation+TWI+Snow depth+Vascular plant coverage+Woody plant dominance+Woody plant height

Soil organic carbon stock-Elevation+Radiation+TWi+Snow depth+Vascular plant coverage+Woody plant dominance+Woody plant height
Vascular plant coverageWoody plant dominance

Woody plant dominance™-Woody plant height

Woody plant height™Vascular plant coverage

Soil temperature~~Soil moisture

Soil moistureSoil organic carbon stock

Soil organic carbon stock™Soil temperature

AIC BIC
114.667 268609

Tests of directed separation

Global goodness-of-fit:

0.05|

ividual R-squared:

Independ.Claim Estimate  StdError DF CritValue P.Value
Vascular plant coverage~TP 00712 01038 165 0658 04938
Woody plant dominance~TP+. 02218 01557 165 1425 01562
Woody plant height™Tpk+... -0179%  0.0883 165 2045 00435
Soil moisture™TPI+. 00157 0.0566 162 02775 07818
Soil temperature~TPi+... 00741 0099 162 0742 04548
Soil organic carbon stock“TP+. 0115 01024 162 113 0263
Snow depth~Radiations... 00037 00228 167 01612 08721
Snow depth~TWi+... 02149 13828 167 0154 08767
Fisher's C=16.667 with P-value =0.407 and on 16 degrees of freedom
Response Predictor Estimate  StdError DF CritValue P.Value  Std.Estimate
Snow depth Elev: 101 0.0339 168 2982 00033  -016%*
Snow depth Ll 514202 3.8381 168 -13.397 o o7
Vascular plant coverage Elev: 00011 0.0006 166 1804 00728
Vascular plant coverage Radi 00008 0.0004 166 2008 00424
Vascular plant coverage ™wi 00515 0.0229 166 22477 00259
Vascular plant coverage Snow depth 00028 0001 166 2754 00071
Woody plant dominance Elevation 0002 00009 166 237 00187
Woody plant dominance Radi 0002 0.0006 166 a2 00015
Woody plant dominance ™wi 0225  0.0346 166 -6.5276 0
Woody plant dominance Snow depth 00082 00015 166 -5.4005 0
Woody plant height Elevation 0003  0.0005 166 -6.6922 0
Woody plant height i 00009 0.0003 166 2508 00134
Woody plant height 00206 00197 166 1045 02973
Woody plant height Snow depth 00017 0.0009 166 -19066 00583
Soil moisture Elevation 00005 0.0004 163 127%5 0205
Soil moisture 00004 0.0002 163 195 00547
00667 0015 163 4453 0
Snow depth 00006 0.0006 163 1026 0307
Vascular plant coverage 01157 00533 163 2175 00314
Woody plant dominance 01378 00319 163 4307 0
Soil moisture Woody plant height 0016 00544 163 0295 07687
Soil temperature Elevation 0.0007 163 -5.088 0
Soil temperature Radi 0.0004 163 5.8 0
Soil temperature ™wi 00262 163 -19®9 00483
Soil temperature Snow depth 0.001 163 -09@9 03335
Soil temperature Vascular plant coverage 02121 00033 163 223 0023
Soil temperature Woody plant dominance 0128 00558 163 2197 00292
Soil temperature Woody plant height 01043 00053 163 1053 0275
Soil organic carbon stock Elev: 00009 0.0007 163 1305 01885
Soil organic carbon stock Radiation 00004 0.0004 163 1088 02776
Soil organic carbon stock ™wi 00087 00272 163 0321 0748
Soil organic carbon stock Snow depth 0001 00011 163 0905 03671
Soil organic carbon stock Vascular plant coverage 01344 0.0968 163 2008 00462
Soil organic carbon stock Woody plant dominance 01809 00579 163 3153 00021
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~Soil temperature ~Soil moisture -0.2748 NA 71 3707 00001
~Soil moisture ~~Soil organic carbon stock 03368 NA 7 46 0
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Signif. codes: o 0001 = 001
Response method R.squared
Snow depth none 054
Vascular plant coverage none 009
Woody plant dominance none 042
Woody plant height none 025
Soil moisture none 042
Soil temperature none 032

Soil organic carbon stock none 019
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Global goodness-of-fit:
Fisher's C=17.249 with P-value =0.370 and on 16 degrees of freedom
Response Predictor Estimate  Std.Eror DF CritValue P.Value  Std.stimate
Snow depth Elev: 101 0.0339 168 -29832 00033 -0.1566 %%
Snow depth Ll 514202 38381 168 -133974 0 07034
Vascular plant coverage Elev: 00011 0.0006 166 -180s4 00728
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Vascular plant coverage Snow depth 00028 0.001 166 27254 00071
Evergreen dominance Elevation 00012 0.0002 166 48768 0
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Soil temperature Radi 0002 00004 163 51993 0
Soil temperature ™wi 00324 00231 163 -14009 01632
Soil temperature Snow depth 00004 0.001 163 -03999 06897
Soil temperature Vascular plant coverage 02962 00734 163 -37301 00003
Soil temperature Evergreen dominance 02547 0.187 163 13624 0175
Soil temperature Evergreen height 01088 0093 163 11614 0272
Soil organic carbon stock Elev 00005 0.0007 163 07954 04275
Soil organic carbon stock Radiation 00003 0.0004 163 06455 05195
Soil organic carbon stock ™wi 0035 00241 163 14304 0153
Soil organic carbon stock Snow depth 00013 0.001 163 1192 023
Soil organic carbon stock Vascular plant coverage 00311 00826 163 03767 07069
Soil organic carbon stock Evergreen dominance 02839 0.1%5 163 14602 01462
Soil organic carbon stock Evergreen height 03104 0.0974 163 31868 00017
~Vascular plant coverage ~Evergreen dominance 00828 NA v 12 omss
~Evergreen dominance ~Evergreen height 00711 NA 71 0s21 o178 00711
~Evergreen height ~Vascular plant coverage 03929 NA 71 55376
~Soil temperature ~Soil moisture -0.2002 NA 71 26479
~Soil moisture ~Soil organic carbon stock 03774 NA 71 5283
~Soil organic carbon stock ~Soil temperature 00251 NA 71 03257
Signif. codes: o 0001+ 001 005
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Response method R.squared
Snow depth none 054
Vascular plant coverage none 009
Evergreen dominance none 033
Evergreen height none 006
Soil moisture none 03s
Soil temperature none 031
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Vascular plant coverage none 009

Deciduous dominance none oz

Deciduous height none 040

Soil moisture none 039

Soil temperature none 031

Soil organic carbon stock none 012





