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Supplementary method description

We used a random forest approach in order to predict the long term weighted means of
precipitation 8°H and the long term weighted means of precipitation §*20 for each site. To
implement the model, we used the cforest function of the party package (Hothorn et al., 2006;
Strobl et al., 2007, 2008) of the software R (R Core Team, 2015). Predictor variables were
latitude, squared latitude, longitude and altitude. The explained variance of the random forest
for long term weighted means of precipitation 580 was 77.5 % and the explained variance of
the random forest for long term weighted means of precipitation §°H was 82.3%.
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Supplementary figures
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Fig. S1. Comparison between 580cipr0irc Values vs. Pua for the three different vegetation
types along the transect. All data points are marked with the location names. Abbreviations:
con = coniferous forest sites (n=9); dec = deciduous forest sites (n=11); grass = grassland sites
(n=4).
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Fig. S2. Comparison between §*80gipr,0irc Values vs. location altitudes for the three different
vegetation types along the transect. The red line represents the regression line throughout all
German sites. All data points are marked with the location names. Swedish and Danish sites are
boarded with a black circle. Abbreviations: con = coniferous forest sites (n=9); dec = deciduous
forest sites (n=11); grass = grassland sites (n=4).
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Fig. S3. Comparison between §'80gier,0irc Values vs. Tua for the three different vegetation
types along the transect. The red line represents the regression line throughout all sites.
Abbreviations: con = coniferous forest sites (n=9); dec = deciduous forest sites (n=11); grass =
grassland sites (n=4).
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Fig. S4. 8®Hairr.oirc vs. 880cipr oirc diagram along the transect. The black line represents the
global meteoric water line (GMWL; §°H = 8 x §'80 +10; Dansgaard, 1964).

Based on the values quoted in the Tabs. S1 and S2, §'80 is plotted as functions of the reported
environmental parameters (climate station Pma, location altitude and Twa; Figs. S1 to S3). It is
worth to note that the five points representing Danish and Swedish sites (L12 to L16) form a
separate group in Figs. S2 and S3, with clear more negative 580 values. All other (continental)
sites show a regular altitude effect (decreasing 520 values with increasing altitude; red trend
in Fig. S3). All Danish and Swedish isotope signatures of precipitation are shifted from the
trend line by ca 2 to 2.5%o towards more negative §'®0 values. One would rather expect more
enriched values due to relative proximity to the sea. It should be noted that those values were
derived from OIPC, while the §'80 data for the German sites is derived from GNIP/ANIP data
(see section 2.2 for more details). The precipitation §*80 shows the expected relationship with
Twma (Fig. S4). The slope of this relationship (ca. 0.54%0/°C) is in the range of the slope of 6-T
spatial relationship observed at mid latitudes of the northern hemisphere (e.g. Rozanski et al.,
1993). It is apparent from the above Fig. S5 that the data points plot along the GMWL. Only
more positive 880 values cluster below the line, indicating most probably some evaporation
enrichment effects (partial evaporation of raindrops and/or evaporation effects in the rain
gauges).
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Fig. S5. Structures of brGDGTs and Crenarchaeol mentioned.
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Supplementary data

Tab. S1. Location characterization, GIPR and OIPC data.
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Tab. S2. Climate station data.
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Tab. S3. continuation...
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Tab. S4. Measured n-alkane §2H and sugar 5'80 data along with calculations and reconstruction

results.
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