
Supplementary Material to “Reversal in the

Drought Stress Response of the Scots Pine Forest

Ecosystem: Local Soil Water Regime as a Key to

Improving Climate Change Resilience”

Mikhail I. Bogachev, Artur M. Gafurov, Pavel Y. Iskandirov, Dmitrii I. Kaplun,
Airat R. Kayumov, Asya I. Lyanova, Nikita S. Pyko, Svetlana A. Pyko,

Anastasia N. Safonova, Aleksandr M. Sinitca, Bulat M. Usmanov, Denis V. Tishin

October 25, 2023

This Supplementary material includes additional figures illustrating the re-
sults:

• An overview of remote sensing data including five multispectral bands
considered in this work (Fig. S1).

• Boxplots indicating discrepancies between the local multispectral vegeta-
tion indices measured in areas with different soil water regimes (Fig. S2).

• Multi-scale cross-correlations between individual TRW data series (Fig. S3).

• Multi-scale conventional and DPCCA cross-correlation coefficients between
individual TRW data series and local temperature variations for the five
years preceding the tree growth period (Fig. S4).

• Multi-scale conventional and DPCCA cross-correlation coefficients between
individual TRW data series and local PDSI variations for the five years
preceding the tree growth period (Fig. S5).
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TRW cross-correlations, simple correlation
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Figure S3: Multi-scale cross-correlations between individual TRW data series,
altogether for n = 140 trees growing in different parts of the bog (n = 32 in the
western, n = 26 in the central, n = 42 in the eastern), as well as in the surround-
ing elevated dry land area (n = 40 altogether in three surrounding locations).
The upper left panel shows the conventional cross-correlation coefficient matrix,
while the remaining panels show the multi-scale DPCCA cross-correlations (with
CMA-based detrending) calculated for scales s = 2k + 1, where k = 1, 2, . . . , 5.
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TRW vs Temp corr coef
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Figure S4: Multi-scale conventional and DPCCA (with DFA-based linear de-
trending) cross-correlation coefficients between individual TRW data series, al-
together for n = 140 trees growing in different parts of the bog (n = 32 in the
western, n = 26 in the central, n = 42 in the eastern), as well as in the surround-
ing elevated dry land area (n = 40 altogether in three surrounding locations),
and the local temperature variations over five years prior and during the growth
period for a given year (September to August). Monthly resolution data were
analyzed, but for noise reduction and better visibility, they were displayed with
seasonal resolution obtained by moving average in a 3×3 window over the entire
heatmap.
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TRW vs PDSI corr coef
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Figure S5: Multi-scale conventional and DPCCA (with DFA-based linear de-
trending) cross-correlation coefficients between individual TRW data series, al-
together for n = 140 trees growing in different parts of the bog (n = 32 in
the western, n = 26 in the central, n = 42 in the eastern), as well as in the
surrounding elevated dry land area (n = 40 altogether in three surrounding
locations), and the local PDSI variations over five years prior and during the
growth period for a given year (September to August). Monthly resolution data
were analyzed, but for noise reduction and better visibility, they were displayed
with seasonal resolution obtained by moving average in a 3×3 window over the
entire heatmap.
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