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Figure S1. Forest-land-weighted mean annual increment (MAI, m* ha! yr') of growing stock on
forest land by tree species and inventory period in southern Finland. Panel a) shows MAI and panel
b) shows the relative change in MAI between consecutive inventory periods. Estimates are based on
field measurements from the Finnish National Forest Inventory (NFI) rounds NFI-11 (2009-2013), NFI-
12 (2014-2018), and NFI-13 (2019-2023). MAI represents the average annual increment over the five
growing seasons preceding each inventory. Forest-land-weighted MAI estimates were calculated by
weighing province-level values by the area of forest land they represent, to reflect regional averages
more accurately. Changes in MAI for NFI-12 and NFI-13 are calculated as ((MAlxrri2 — MAInFL

11)/MAInF11%100) and (MAInF13 — MAInri12)/MAInN12%100). Southern Finland encompasses the
following nine provinces: Uusimaa, Southwest Finland, Satakunta, Kanta-Hédme, Pirkanmaa, Paijét-
Hame, Kymenlaakso, South Karelia, and South Savo.



1.00 1.00

r=0.52 P=0.009 1 r=087 P<000l
0.95 — Scots pine 0.95 Norway spruce
090 090 *
0.85 — 0.85 —
~ 0.80 —| 0.80 —
£ 075 0.75 -
- 070 070 —
£ 065 0.65 |
E 060 . 0.60 —
=055 P 0.55 —
< N [ 4 |
&5 0.50 e o 1 0.50
045 — é ® .: 045 —
040 — % 0.40 — °
035 — ® 035 —
030 - ° 030
T 1 1T 17 17 17T 1T 17T 1T T 17 T T 1T -1 17 1T 17 1T T 1T 1T T T T T
70 80 90 100 110 120 130 140 70 80 90 100 110 120 130 140
Pine NFI (GI) Spruce NFI (Gl)

Figure S2. Correlations between basal area increment (BAI) at site-level and NFI-based growth
index (GI). Panels show the relationships for Scots pine (A) and Norway spruce (B). Each panel shows
the best-fit regression line (solid) with its 95% confidence interval (shaded), and the Pearson correlation
coefficient (r) is also shown. Data based on annual values obtained during the period 1990-2022 (not
detrended).

Strong alignment was observed between site-level basal area increment (BAI) chronologies
and region-wide growth index (GI) data from the Finnish National Forest Inventory for Scots
pine and Norway spruce. For Scots pine, the correlation was moderate (Pearson’s r =0.52, p =
0.009), while Norway spruce showed a stronger relationship (r = 0.87, p < 0.001). This
indicates that interannual variability in BAI at local site-level, particularly for Norway spruce,
mirrors broader regional growth patterns captured by the NFI. These findings suggest that our
site-level data reliably reflect larger-scale growth dynamics, reinforcing the broader
applicability of site-level findings.
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Figure S3. Multi-decadal time series displaying variations in tree ring widths for the sampled
individuals at the Solbéle site (mineral soil, Scots pine), Dry plot. Each line represents a distinct tree,
identified by labels, showing the annual growth patterns from 1944 to 2023.
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Figure S4. Multi-decadal time series displaying variations in tree ring widths for the sampled
individuals at the Solboéle site (mineral soil, Scots pine), Wet plot. Each line represents a distinct
tree, identified by labels, showing the annual growth patterns from 1929 to 2023.
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Figure S5. Multi-decadal time series displaying variations in tree ring widths for the sampled
individuals at the Vastimaki site (mineral soil, Scots pine), Dry plot. Each line represents a distinct
tree, identified by labels, showing the annual growth patterns from 1921 to 2023.
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Figure S6. Multi-decadal time series displaying variations in tree ring widths for the sampled
individuals at the Vastimaki site (mineral soil, Scots pine), Wet plot. Each line represents a distinct
tree, identified by labels, showing the annual growth patterns from 1916 to 2023.
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Figure S7. Multi-decadal time series displaying variations in tree ring widths for the sampled
individuals at the Ruotsinkyli site (mineral soil, Scots pine), Dry plot. Each line represents a distinct
tree, identified by labels, showing the annual growth patterns from 1944 to 2023.
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Figure S8. Multi-decadal time series displaying variations in tree ring widths for the sampled
individuals at the Ruotsinkyli site (mineral soil, Scots pine), Wet plot. Each line represents a distinct

tree, identified by labels, showing the annual growth patterns from 1983 to 2023.
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Figure S9. Multi-decadal time series displaying variations in tree ring widths for the sampled
individuals at the Janakkala site (organic soil, Norway spruce), Dry plot. Each line represents a

distinct tree, identified by labels, showing the annual growth patterns from 1865 to 2023.
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Figure S10. Multi-decadal time series displaying variations in tree ring widths for the sampled
individuals at the Janakkala site (organic soil, Norway spruce), Wet plot. Each line represents a
distinct tree, identified by labels, showing the annual growth patterns from 1931 to 2023.
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Figure S11. Multi-decadal time series displaying variations in tree ring widths for the sampled
individuals at the Rinskilidnkorpi site (organic soil, Norway spruce), Dry plot. Each line represents
a distinct tree, identified by labels, showing the annual growth patterns from 1917 to 2023.
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Figure S12. Multi-decadal time series displaying variations in tree ring widths for the sampled
individuals at the Réinskilinkorpi site (organic soil, Norway spruce), Wet plot. Each line represents
a distinct tree, identified by labels, showing the annual growth patterns from 1903 to 2023.
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Figure S13. Multi-decadal time series displaying variations in tree ring widths for the sampled
individuals at the Lapinjérvi site (organic soil, Norway spruce), Dry plot. Each line represents a
distinct tree, identified by labels, showing the annual growth patterns from 1964 to 2023.
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Figure S14. Multi-decadal time series displaying variations in tree ring widths for the sampled
individuals at the Lapinjirvi site (organic soil, Norway spruce), Wet plot. Each line represents a
distinct tree, identified by labels, showing the annual growth patterns from 1937 to 2023.
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Figure S15. Standardized ring-width index (RCS-RWI) and basal area increment (BAI) under
contrasting soil moisture conditions. Panel a) shows the RCS-RWI (dimensionless) and panel b)
shows the BAI (m” ha' yr'") for Scots pine (orange) and Norway spruce (green) across three sites per
tree species in southern Finland from 1990 to 2020. Solid lines represent dry conditions, while dashed
lines represent wet conditions. RCS-RWI values were derived using regional curve standardization
(RCS) to remove age-related growth trends and highlight environmental signals. BAI values were also
similarly age-detrendred.
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Figure S16. Trends in carbon isotope discrimination (A'*C) and intrinsic water-use efficiency
(iWUE) under contrasting soil moisture conditions. Panel a) shows the A'>C (%o) and panel b) shows
the iWUE (dimensionless) for Scots pine (orange) and Norway spruce (green) across three sites per
species in southern Finland from 1990 to 2020. Solid lines represent dry conditions, while dashed lines
represent wet conditions. AC values reflect the tree physiological responses to environmental
conditions, particularly stomatal regulation under water stress. iWUE values were derived from stable
carbon isotope ratios and indicate how efficiently trees use water under varying water availability.
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Figure S17. Heatmaps illustrating the strength and significance of the relationships between
climate variables and tree growth and physiological indicators across different sites and months.
Panels show the relationships between Ta, SPEI, and VPD with A"*C (A-C), basal area increment (D-
F), and regionally NFI-based GI and PC1 from the BAI chronologies (G-I). In all panels, the x-axes
represent the months of the year from January to December, while the y-axes show the different
chronologies that were compared for Scots pine and Norway spruce sites and regional chronologies.
The color scale represents the coefficient of determination (R?) from a simple linear regression model,
with colors ranging from white (low R?) to red (high R?). Asterisks (*) indicate statistically significant
relationships where p < 0.05. Note that linear regressions were performed after detrending the climate
and tree ring parameters.
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Figure S18. Heatmaps illustrating the strength and significance of the relationships between
climate variables and tree growth and physiological indicators across different sites and periods
of 3 months. In all panels, the x-axes represent the 3-month periods from January of the current growth
year, while the y-axes show site-level chronologies for Scots pine and Norway spruce (panels A-F), as
well as regional chronologies (panels G-I). Colour shading represents the coefficient of determination
(R?) from simple linear regressions, ranging from white (low R?) to red (high R?). Asterisks (*) indicate
statistically significant relationships where p < 0.0. All analyses shown in this figure were conducted
on detrended data.
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