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Multiple drivers of Holocene lake level changes at a lowland lake in
northeastern Germany
Elisabeth Dietze (1), Michał Słowiński (2,1), Izabela Zawiska (3,1), Georg Veh (4,5), and Achim Brauer (1)
(1) German Research Centre for Geosciences GFZ, Section 5.2 Climate Dynamics and Landscape Evolution, Potsdam,
Germany (edietze@gfz-potsdam.de), (2) Department of Environmental Resources and Geohazards, Institute of Geography
and Spatial Organization, Polish Academy of Sciences Toruń, Poland, (3) Department of Geoecology and Climatology,
Institute of Geography and Spatial Organization, Polish Academy of Sciences Warsaw, Poland, (4) Chair of Physical
Geography, Catholic University of Eichstaett-Ingolstadt, Eichstaett, Germany, (5) Institute for Earth and Environmental
Sciences, University of Potsdam, Germany

Many northeastern German lakes experienced significant water level drops in the recent past, which were attributed
to global climate change, but due to the short observation period not fully understood. At lake Fürstenseer See,
a groundwater-fed lake with complex basin morphology within the Müritz national park, an acoustic sub-bottom
profile was analyzed together with a transect of four sediment cores to assess full Holocene water level amplitudes
and the evolution of lake level changes during the Holocene.
At core sites in 10 and 15 m water depth, past shifts in the sediment limit, i.e. the limit between preferential sand
and mud deposition depending on absolute lake level, allowed to quantify an 8 m maximum Holocene amplitude
of lake level changes (+4 m higher to -4 m lower stands), which clearly exceeded the observed fluctuations of 1.3
m between 1973 and 2013. At sites in 20 and 23 m water depth, changes in sediment facies reflected lake level
changes qualitatively. During high lake stands massive organic muds were deposited in the deepest part of the lake
basin, whereas during lower lake levels sub-basins became isolated causing an exceedance of the thresholds for
carbonate accumulation.
The highly-resolved continuous m-XRF-Calcium record of the longest core resembles these sediment facies shifts
and allows to determine a relative Holocene lake level history. However, temporal interpretation of the causes and
conditions that link carbonate preservation with local water level changes was rather complex and non-stationary.
Apart from glaciological and climatic reasons also eco-hydrological feedbacks (i.e. vegetation composition
affecting groundwater recharge) and anthropogenic triggers will be discussed in detail.
This is a contribution to the Virtual Institute of Integrated Climate and Landscape Evolution Analysis (ICLEA)
and the Terrestrial Environmental Observatories network (TERENO) financed by the Helmholtz Association.
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Mirosław Błaszkiewicz (2), and Achim Brauer (1)
(1) GFZ German Research Centre for Geosciences, Section 5.2 – Climate Dynamics and Landscape Evolution, Telegrafenberg
C, D-14473 Potsdam, Germany, (2) Institute of Geography, Polish Academy of Sciences, Department of Environmental
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Lake Jelonek is located in Northern Poland (53◦ 45’58N, 18◦ 23’30E). The lake is surrounded by forest, covers
an area of 19,9 ha and has a maximum depth of 13,8 m. In 2013 and 2014 three overlapping and parallel series
of long sediment cores JEL14-A-(1445 cm), JEL14-B-(1430 cm), JEL14-C-(1435 cm) and seven short gravity
cores JEL13 (K1-K7) have been recovered from the deepest part of the lake. A continuous composite profile
JEL14 covering 1426 cm has been established by correlation based on 28 distinct macroscopic marker layers.
The sediment sequence can be divided into 15 (I-XV) lithological units. These units comprise biochemical
calcite varves, homogeneous calcite-rich gyttja, homogeneous organic-diatomaceous gyttja, and sandy layers. The
chronology established so far is based on 14 AMS 14C dates from terrestrial plant remains and tephrochronology
(Askja AD-1875) and covers the interval from the Younger Dryas to present times. Based on the chronology and
sedimentological characteristics the composite profile has been correlated to a previous core from which a detailed
pollen diagram had been established (Filbrandt-Czaja 2009). Here we present initial results from thin section
analyses for two intervals from the new composite record JEL14, (I) the uppermost 0-256 cm and (II) the interval
from 768-1296 cm. Intercalated between these two varved interval is a thick section (512 cm) of homogeneous
organic-ditomaceous sediments. We present varve micro-facies data in combination with µ-XRF element scanning
for comprehensive reconstruction of the sedimentation processes in Lake Jelonek. Preliminary varve counting
reveals that the uppermost 256 cm varved sediments comprise ca 925 years (2008-1083 AD), while the lower
floating varve interval covers the time period from 1850 - 10500 cal a BP.
This study is a contribution to the Virtual Institute of Integrated Climate and Landscape Evolution Analysis –ICLEA– of the Helmholtz Association; grant number VH-VI-415.
References:
Filbrandt-Czaja, A. 2009: Studia nad historia˛ szaty roślinnej i krajobrazu Borów Tucholskich. pp. Wydawnictwo
Naukowe Uniwersytetu Mikołaja Kopernika.
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Robust chronological framework is a crucial necessity for palaeoclimate reconstructions and especially for
synchronizing records to decipher climatic teleconnections. Volcanic ash deposits (tephra) provide isochronous
time marker that can be utilized as tie-lines to synchronize sedimentary archives. Advances in the detection and
identification of non-visible (crypto-) tephra, often transported over thousands of kilometers, also allows identifying ash deposits even in distal records. We report the first findings of co-existing early Holocene Hässeldalen
and Askja-S cryptotephras in a varved sediment record in Lake Czechowskie (JC, northern Poland). Annual layer
counting was used to establish a varve chronology and micro-facies analyses, relative calcium (Ca) and titanium
(Ti) concentrations were used to decipher between lake productivity and detrital flux. Here we focus (i) on the
determination of the time span between both tephras, (ii) revised age estimates for the Askja-S tephra and (iii) the
sedimentological response of the JC record to the Preboreal Oscillation (PBO), a short lived cold episode during
the early Holocene.
A differential dating approach revealed a time span of 152 +11/-8 varve years counted in the JC sediment record
between both tephras. Since the varved interval of the JC sediment record comprising the tephras is floating,
we anchored the floating varve chronology to an absolute timescale by using the radiocarbon-dated Hässeldalen
Tephra (11,380 ± 216 cal a BP, Wohlfarth et al, 2006). The resulting age for the Askja-S of 11,454-11,002
cal a BP is, even considering the rather large uncertainties, a few decades to several hundred years older than
most radiocarbon based age models, but it supports the original age model from Hässseldala port. The sediment
response to the PBO cold period is seen only in a slight decrease in titanium, a proxy for detrital matter flux.
Varve micro-facies did not change during this interval confirming a weak impact of the PBO on the sedimentation
regime in Lake Czechowskie.
This study is a contribution to the Virtual Institute of Integrated Climate and Landscape Evolution Analyses –
ICLEA – of the Helmholtz Association, grant number VH-VI-415.

Wohlfarth, B., Blaauw, M., Davies, S.M., Andersson, M., Wastegård, S., Hormes, A., Possnert, G., 2006.
Constraining the age of Lateglacial and early Holocene pollen zones and tephra horizons in southern Sweden with
Bayesian probability methods. J. Quat. Sci. 21, 321–334. doi:10.1002/jqs.996
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Wind influence on the course of sedimentation processes of the laminated
lacustrine sediments of Lake Czechowskie
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The studies of the laminated lacustrine sediments play a very important role in the analysis of climate change.
They provide valuable information related to the response of the ecosystem to changes in the environment. The
condition for the development of the annual lamination is calm sedimentation, which can be compromised by the
movement of water caused by waving. The depth to which this movement affects depends on the shape of the lake
basin as well as the velocity and direction of the wind. During the study of sedimentary processes of laminated
deposits in Lake Czechowskie (Tuchola Forest, North Poland, 53◦ 52’N, 18◦ 14’ E, 108 m asl), the following
question arose: How strong was the influence of the wind on the processes of lacustrine sedimentation? The key
in getting the answers was the use of GIS techniques. Lake Czechowskie has an area of 76.6 hectares; it has two
deeps separated by a threshold: a deeper one of 33 m (maximum depth of the basin) in the central-eastern part, and
a shallower of 13 m in the western part. The speed of movement of water that is able to move sediment from the
bottom of the lake, called the orbital wave velocity, is the basis for the designation of areas where re-suspension
takes place. To calculate the wave parameters, the process of mixing, as well as the designation of re-suspension
zones, the tool-script Wave Model (Rohweder et al. 2008) in the program ArsGIS 10.1 was used. The input
data were wind direction and velocity from the meteorological station of Wirty about 15 km away, bathymetric
data from acoustic profiling, and the Maximum Orbital Wave Velocity. The elements taken into account include
maximum wind velocity of the multi-year 1996-2013, with particular emphasis on hurricanes Ksawery (December
2013) and Yoda (November 2011), during which wind velocity exceeded 120 km/h. In addition, maximum wind
velocity ever recorded in the Polish Lowlands was considered. On the basis of the modelling, the authors delimited
the areas where re-suspension takes place in medium and extreme conditions, and those in which wind waving
does not affect the mixing of the sediment. The areas particularly predisposed to accumulation and preservation of
laminated sediments have been identified. The analysis results allow a better understanding of the re-suspension
processes, especially in the littoral zone of the lake. This analysis is also helpful in research of the laminated
sediments, and is essential for determining locations for their sampling.
This study is a contribution to the Virtual Institute of Integrated Climate and Landscape Evolution Analysis
–ICLEA– of the Helmholtz Association; grant number VH-VI-415.
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Toruń, Poland, (3) Biodiversity and Climate Research Centre BiK-F, Frankfurt, Germany, (4) Institute of Geological Sciences,
Polish Academy of Sciences, Warsaw, Poland, (5) Institute of Geography, Kazimierz Wielki University, Poland, (6) Institute
for Geography and Geology, Ernst-Moritz-Arndt-Universität Greifswald, Greifswald, Germany

Fire is an important earth surface process that interacts with climate and vegetation and influences global biogeochemical cycles and carbon budget. Moreover, fire is tightly connected to the evolution and distributions of human
beings. Especially in the humid vegetation zones that naturally do not inflame easily, fire has been the major tool
to convert forests to arable land. In the central European lowlands, naturally dominated by broad-leaved forests,
palaeofires were strongly related to human impact during at least the last 6000 years. Hence, the detection of past
biomass burning in the sedimentological record points to human activity.
Charcoal (black carbon) is the classical and widely-used proxy to reconstruct past fire histories. Abundant sedimentary charcoal records exist around the globe, and many are included in the Global Charcoal Database (GCD,
www.gpwg.org). Molecular fire markers, on the other hand, are now being developed as new proxies to detect
past biomass burning. This study reviews classical and “new” fire-proxies in peat and lake sediments that allow to
reconstruct the signals of human impact on a regional scale in the central European lowlands with high temporal
resolution.
Furthermore, the charcoal records from the GCD and other sources covering the central European lowlands and adjacent areas were integrated in a spatial synthesis to document the current state-of-knowledge on regional Holocene
fire history. We show preliminary charcoal data from the annually-laminated sediments of lakes Tiefer See (northeastern Germany) and Czechowskie (northern Poland). Links to reconstructed local and European-wide vegetation
successions will be provided, as in times with dry climate and the dominance of a certain fire-prone vegetation
cover (e.g., Pinus spec.), wildfires might have played a further important role. However, the interpretation of charcoal records is not always straightforward. Hence, we also discuss the potentials of other palaeofire proxies in lake
sediments, i.e. molecular markers such as benzene polycarboxylic acids (BPCAs) and monosaccharide anhydrides
such as levoglucosan.
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The carbon isotopic composition of sedimentary organic matter (δ 13 Corg) is widely used in paleoenvironmental
studies and commonly considered as proxy for lake productivity. In order to better understand the δ 13 Corg record
of the partly annually laminated (varved) sediment profile of Lake Tiefer See, we complemented measurements
from a long sediment core with analyses of short cores from different water depths and sediment trap data.
The δ 13 Corg signature was determined (i) at 2 cm resolution from a 7.7 m-long continuous sediment record
covering the last ∼6100 years retrieved from the deepest part of the lake (62 m), (ii) at 1 cm resolution from four
short cores (0.5 to 0.9 m long) located at different water depths (20 – 62 m) and covering at least the last 200 years
and (iii) at bi-weekly to monthly resolution from sediment trap material collected at three water depths (5, 12 and
45 m) since march 2012.
We observed that δ 13 Corg fluctuations are paralleled by changes in varve preservation, as well-varved sections
show more negative δ 13 Corg values compared to non-varved intervals (1 – 4h difference; analytical precision
±0.2h. In short cores the negative shift of δ 13 Corg always appears at the most recent transition from non-varved
to well-varved sediments. Depending on the water depth the onset of varve preservation occurred at different
times (e.g. AD 1924 in 62 m water depth; AD 1981 in 20 m water depth). Since sediment trap data exhibit similar
δ 13 Corg values of -30h to -31h in the entire water column and in the uppermost varved parts of the sediment
cores, it is unlikely that the shift in δ 13 Corg was caused by processes in the water column because this should be
seen in all cores at the same time.
Therefore, we suggest that the δ 13 Corg record of the long sediment core of Lake Tiefer See does not reflect
processes in the water column (i.e. productivity), but different early diagenetic processes in varved and non-varved
sediment. In this study, we discuss possible mechanisms influencing the δ 13 Corg signature at Lake Tiefer See
including the effects of plant detritus, organic matter contents and oxic bottom water conditions.
This study is a contribution to the Virtual Institute of Integrated Climate and Landscape Evolution Analysis
–ICLEA– of the Helmholtz Association; grant number VH-VI-415.
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Earthquake-ponded sediments as a high-resolution archive of
Anthropocene climate change on the Fuyun Fault (Xinjiang, China).
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High-resolution, late-Holocene climate patterns in arid central Asia, in particular the behaviour of the Asian Monsoon and occurrences of precipitation events, are not yet fully understood. In particular, few high-resolution
palaeoenvironmental and palaeoclimate studies are available from the Junggar-Altay region in the Xinjiang
Province, northwestern China. This area is tectonically active and the last large earthquake (Mw 7.9) occurred
along the Fuyun strike-slip fault in 1931, resulting in ∼6m of right-lateral movement. South of the epicentre at
Karaxingar, this earthquake resulted in the construction of large scarp-bounded ponds (46o 43’N, 89o 55’E) now
filled with sediment. Sediment samples were collected every centimetre at a two-meter deep trench where the main
pond was the deepest. The majority of the AMS 14 C ages of charcoal and plant fibre samples are modern (56±34
to 171±34 yr BP) with the exception of a few much older carbon (842±26 to 2017±26 yr BP) at the base of the
trench. The post-1931 age of the pond is validated by the 137 Cs and 210 Pb age-depth chronology. Each sediment
sample was analysed for organic, carbonate and clastic contents and particle-size. This high-resolution analysis revealed eleven upward-fining sequences, with three prominent grain size peaks at depths of 1.7m, 0.95m and 0.6m
below ground surface, suggesting three major modern precipitation events. The 11 grain-size peaks since 1931
in the pond coincide with 11 periods of increased precipitation measured in high-elevation tree-ring records ∼50
km north of the pond. Thus, low-altitude post-seismic sedimentary depocentres provide excellent high-resolution
palaeoclimate archives that can fill a significant data gap where other proxy records are not available.
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A comprehensive review of late Quaternary terrestrial stratigraphical records from northeastern Germany requires
the collection, evaluation and statistical processing of preferably all geochronological data from paleosols and
corresponding sediments available so far. Therefore, a database has been established, comprising a multitude of
published and unpublished age data. The database regionally covers the entire Weichselian glacial belt (‘young
morainic’ area) and the immediately adjacent Saalian glacial belt (‘old morainic’ area) of northeastern Germany.
The collected ages comprise a time interval of the last c. 50,000 years. More specifically we pursue the following
aspects: (1) identification of the spatiotemporal pattern of dated records and their stratigraphical context; (2)
dating of certain types of buried paleosols, corresponding sediments and reconstruction of the environmental
conditions during soil formation; (3) timing and identification of specific geomorphic processes (triggered by e.g.
climate change or land use) which led to burial of former surfaces. We have collected a total of c. 450 radiocarbon
datings (AMS, conventional) and c. 400 luminescence datings (OSL, IRSL, TL) from a total of c. 200 sites.
Each date is characterised by specific dating attributes (age with standard error, reliability, lab number, dated
material) and by further information (e.g. coordinates, stratigraphy, references). Most of the radiocarbon and
luminescence data were collected in the 1990s to 2010s. Among the radiocarbon dates charcoal (53 %) and peat
(19 %) dominate the dated materials. Holocene ages prevail with a majority within the last 5000 years. Most dated
paleosols are developed from peat (Histosols) as well as from glacial and aeolian sands (Arenosols, Podzols).
Most luminescence dates come from aeolian (84 %) and colluvial sands (11 %), which are scattered over the
whole Lateglacial-Holocene and the Holocene period, respectively. Furthermore, the collected ages were divided
according to the facies (aeolian, fluvial, glacio-fluvial, colluvial, peat) and the sedimentary context (e.g. burial age
of paleo-surfaces). The luminescence data suggest that in aeolian sequences the ages (n=322) cluster around 2 to
2.5 ka, c. 4 ka and between 11 to 14 ka. Ages from the basal part of sediment layers overlaying paleosols (n= 36)
show major clusters around 0.3 ka, 0.6 ka, 4.5 to 6 ka and 11 to 14 ka. Colluvial layers (n=50) cluster between
0.3 ka to 4.7 ka and around 8.5 ka. By contrast among the radiocarbon dates no clear age cluster is recognisable.
Radiocarbon data from colluvial (n=100) and aeolian (n=54) sediment sequences indicate a gap of ages in the
period 7 to 8 ka cal BP.
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Biological remains in lake sediments reflect past conditions in the lake itself and within its catchment. However, it
is difficult to disentangle to which extent the environmental drivers are natural (e.g. population dynamics, climate)
or human-induced (e.g. agriculture, forestry). Therefore, comprehensive lake monitoring is crucial to understand
taphonomy and sediment formation, and enhances the value of the paleolimnological archive.
In this study, we analyze survey data of a varved lake in northern Sweden (Nylandssjön, Nordingrå) with special
focus on the diatom record. Different monitoring components are combined, i.e. (1) bi-weekly data of chemical
parameters (chlorophyll a, nutrients) covering the period from 2012 to 2015, (2) physical parameters (temperature,
oxygen, ice-cover) covering the period from 2000-2015, (3) high-resolution data from a sequential sediment trap
covering the period from 2000-2015 and (4) annually resolved diatom data from the sediment varves.
Early and intense spring mixing in 2012 translates into a short but vertically pervasive chlorophyll a band which
is simultaneously recorded in the sequential trap with a high diatom peak (500 000 valves cm2 d-1). The years
2013 and 2014 show higher chlorophyll a concentrations in the water column, but diatoms do not form a peak
flux (>100 000 diatoms cm2 d-1) at any time in the sediment trap, probably due to stratification patterns. The trap
record from 2012 indicates a spring bloom dominating the sediment signal, but this is not repeated in 2013 and
2014.
Future analyses will be directed towards linking the monitored in-lake processes to annually or even seasonally
resolved environmental characteristics. The multiplicity of potential ecological and environmental drivers led us
to reverse our analytical view by starting with the diatom stratigraphy in the varved sediment, continuing through
the data from sediment trap and water column into the lake catchment to identify deviations (timing, sediment
flux, diatom assemblage composition) among seasons and years and their causes. Linking the survey data with the
corresponding sediment stratigraphical features will allow us to distinguish which information and events can or
cannot be inferred from the sediment.
Obtained monitoring results covering recent years will improve the interpretation of long-term data of the past
century in Nylandssjön.
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An interdisciplinary study was carried out in order to trace the human transformation of the medium-scale Havel
River in northeastern central Europe during the last c. 2000 years. This research was driven by the hypothesis that
the present-day riverscape is widely a legacy of medieval and modern human transformation of the drainage system
initiated essentially by damming for the operation of water mills. Recent opportunities to investigate the extent of
this human impact arose during the course of archaeological rescue excavations and palaeoecologic studies, which
significantly enhanced the amount of respective high-quality data. Along the middle course of the Havel, sedimentary sequences were analysed in order to explore the potential for reconstructing regional water-level dynamics.
The river, draining the Berlin metropolitan area, forms a chain of dammed lakes and meandering river sections
which were strongly modified by hydraulic engineering in the past. We have not only recorded new sections but
also re-evaluated older ones, forming a total of sixteen sedimentary sequences along the river. Chronological control is provided by a multitude of palynological, dendrochronological, archaeological, and radiocarbon data. The
sections upriver from the Brandenburg/H. and Spandau weirs, representing sites with historic water mills, reveal
substantial water-level changes during the late Holocene. Generally, lower water levels before and higher levels
parallel to the medieval German colonisation of that area (c. 1180/1250 AD) can be inferred. This water-level
increase, which is attributed to be caused by medieval mill stowage, took place rapidly and amounted to a relative
height of c. 1.5 m. It has caused the widening of river sections and the enlargement of existing lakes or its secondary formation when already aggraded, and thus a flooding of large portions of land. The rising water level has
even influenced the settlement topography to a large degree. Several medieval rural settlements were abandoned
due to a drowning environment. The c. 150 km-long dammed lake cascade of the lower and middle Havel between
Rathenow and Oranienburg is, despite its small-scale dam heights and lengths, one of the largest anthropogenic
dam-lake structures in historic times globally. This applies to both water area and volume. Thereof the c. 70 kmlong middle river course between Brandenburg/H. and Spandau is the largest medieval single dam lake in central
Europe known thus far.
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Low-wind summers promote blooms of cyanobacteria in Lake Tiefer See,
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Low-wind summers promote blooms of cyanobacteria in Lake Tiefer See, NE Germany
Monitoring in three successive but meteorologically different summer seasons in 2012 to 2014 revealed a major
impact of the duration of low-wind periods in summer on the outcome of cyanobacteria blooms. During summer
2014, the period from mid-June to mid-September with wind speeds below the average of 3.5 m s-1 promoted a
bloom of Limnothrix redekekei with up to 12 mg particulate matter per liter. This bloom from June to September
2014 led to an enrichment of 13C in the organic matter deposited, and terminated a weak diatom spring bloom.
The shorter low-wind period from mid-July to mid-September 2012 caused a less strong 13C enrichment by a
weak bloom of cyanobacteria, which coexisted with diatoms, while no such bloom occurred during generally
windier summer 2013.
The validity of the observed relation of 13C enrichment by cyanobacteria blooms during extended low-wind periods in summer was tested using annual measurements of delta13Corg in the varved sediments deposited between
AD1924 and 2008 and the mixing depth as derived from FLake-model calculations based on meteorological
data from Schwerin (for 1951-2008). Accordingly, the duration of mixing depth less than 3.5 m water depth
explains 25% of the variability of 13C enrichment by cyanobacteria blooms for the full period from 1951 – 2006.
The explained variability increases to 53% when the period with increased nutrient load from1970 onwards is
considered.
In terms of explained variability of lake production, this relation is supplementary to the inverse relation of diatom
silica determined by the duration of lake mixing in spring, which is suppressed during the period of increased
nutrient load.
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Linking hydro-climate to the sediment archive: a combined monitoring
and calibration study from a varved lake in central Turkey
C Neil Roberts (1), Jonathan R Dean (2), Warren J Eastwood (3), Matthew D Jones (4), Samantha L Allcock (1),
Melanie J Leng (2), Sarah E. Metcalfe (4), Jessie Woodbridge (1), and Hakan Yiğitbaşıoğlu (5)
(1) Geography, Earth and Environmental Sciences, Plymouth University, UK (cnroberts@plymouth.ac.uk), (2) NERC Isotope
Geosciences Facilities, British Geological Survey, Keyworth, NG12 5GG, UK , (3) School of Geography, Earth and
Environmental Sciences, University of Birmingham, B15 2TT, UK, (4) School of Geography, University of Nottingham, NG7
2RD, UK, (5) Department of Geography, Ankara University, Turkey

Hydro-climatic reconstructions from lake sediment proxies require an understanding of modern formation
processes and calibration over multiple years. Here we use Nar Gölü, a non-outlet, monomictic maar lake in
central Turkey, as a field site for such a natural experiment. Fieldwork since 1997 has included observations
and measurements of lake water and sediment trap samples, and automated data logging (Jones et al., 2005;
Woodbridge and Roberts, 2010; Dean et al., 2015). We compare these data to isotopic, chemical and biotic
proxies preserved in the lake’s annually-varved sediments. Nar Gölü underwent a 3 m lake-level fall between
2000 and 2010, and δ18O in both water and carbonates is correlated with this lake-level fall, responding to
the change in water balance. Over the same period, sedimentary diatom assemblages responded via changes in
habitat availability and mixing regime, while conductivity inferred from diatoms showed a rise in inferred salinity,
although with a non-linear response to hydro-climatic forcing. There were also non-linear shifts in carbonate
mineralogy and elemental chemistry. Building on the relationship between lake water balance and the sediment
isotope record, we calibrated sedimentary δ18O against local meteorological records to derive a P/E drought index
for central Anatolia. Application to of this to the longer sediment core isotope record from Nar Gölü (Jones et al.
2006) highlights major drought events over the last 600 years (Yiğitbaşıoğlu et al., 2015). Although this lacustrine
record offers an archive of annually-dated, decadally-averaged hydro-climatic change, there were also times of
non-linear lake response to climate. Robust reconstruction therefore requires understanding of physical processes
as well as application of statistical correlations.

Dean, J.R., Eastwood, W.J., Roberts, N., Jones, M.D., Yiğitbaşıoğlu, H., Allcock, S.L., Woodbridge, J.,
Metcalfe, S.E. and Leng, M.J. (2015) Tracking the hydro-climatic signal from lake to sediment: a field study from
central Turkey, J. Hydrol. 529, 608–621.
Jones, MD, Leng, MJ, Roberts, CN, Turkes, M, Moyeed, R (2005) A coupled calibration and modelling
approach to the understanding of dry-land lake oxygen isotope records. J Paleolimnol 34: 391-411
Jones, M.D., Roberts, N., Leng, M.J. and Türkeş, M. (2006) A high-resolution late Holocene lake isotope
record from Turkey and links to North Atlantic and monsoon climate. Geology 34 (5), 361-364.
Woodbridge, J, & Roberts, N (2010) Linking neo- and palaeolimnology: a case study using crater lake diatoms from central Turkey. J Paleolimnol 44: 855-871
Yiğitbaşıoğlu, H., Dean, J.R., Eastwood, W.J., Roberts, N., Jones, M.D. and Leng, M.J. (2015) A 600
year-long drought index for central Anatolia. Journal of Black Sea/Mediterranean Environment, Special Issue:
84-88
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Investigating climatic and anthropogenic disturbance in continental peat
archives of C Europe and W Siberia
Mariusz Lamentowicz (1,2), Mariusz Gałka (2), Katarzyna Marcisz (1), Michał Słowiński (3), Piotr Kołaczek (2),
Katarzyna Kajukało (1), Vinent E.J. Jassey (3,5)
(1) Adam Mickiewicz University, Department of Biogeography and Palaeoecology, Poznan, Poland (mariuszl@amu.edu.pl),
(2) Department of Biogeography and Paleoecology, Adam Mickiewicz University, Dzi˛egielowa 27, 61-680 Poznań, Poland,
(3) Department of Environmental Resources and Geohazards, Institute of Geography and Spatial Organization, Polish
Academy of Sciences, Kopernika 19, 87-100 Toruń, Poland, (4) Ecole Polytechnique Federale de Lausanne, School of
Architecture, Civil and Environmental Engineering, Ecological Systems Laboratory, Lausanne CH-1015, Switzerland, (5)
Research Unit Community Ecology, WSL – Swiss Federal Institute for Forest, Snow and Landscape Research, Site Lausanne,
Lausanne CH-1015, Switzerland

High-resolution multi-proxy studies became a standard approach to reconstruct paleoenvironmental changes.
Here we present the results from three peatlands located in Poland, Switzerland and Russia, respectively. Most
of those archives cover the last 1000 years, however several reach also 4k. Using TA, charcoal, plant macros, we
reconstructed past fire events and peatland hydrology over long time scales. We found that hydrological variability
in these peatlands was connected with the internal feedbacks, and land-use change, although we should be very
careful in terms of climatic interpretation. Recent research shows that stable wet bogs can be dated to ca AD 1350,
which correspond to the beginning of considerable hydrological disturbances during the Little Ice Age (LIA). In
case of several Baltic bogs, we recorded the wet phase of LIA between AD 1500 and AD 1800. However, this
climatic event might have been partly blurred by land-use change connected with deforestation. After AD 1200,
increasing human impact and climatic instability was inferred, also during the LIA. Furthermore, Polish and
Siberian sites revealed a wet Medieval Warm Period, then Little Ice Age was hydrologically unstable. Our results
provided information related to the time of existence, location and characteristics of the natural/pristine state of
the bogs. Palaeoecological studies on peatlands should possess a good ecological background to appropriately
interpret past events. We made several steps towards such an interdisciplinary approach trying to compile palaeoecology, monitoring and experiment in e.g. CLIMPEAT (www.climpeat.pl) and WETMAN (www.wetman.pl)
projects that are expected to support our future quantitative inferences.
We acknowledge support from grant PSPB-013/2010 from Switzerland through the Swiss Contribution to the
enlarged European Union. This study is a contribution to the Virtual Institute of Integrated Climate and Landscape
Evolution (ICLEA) of the Helmholtz Association.
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Comparative microfacies studies on annually laminated lake sediments
from lakes of different sizes in northern Germany- Palaeolimnological
implications
Stefan Dreibrodt
Christian-Albrechts-University of Kiel, Institute for Ecosystem Research, Geoarchaeology working group, Kiel, Germany
(sdreibrodt@ecology.uni-kiel.de)

The composition of annually laminated lake sediments was studied in thin sections. Investigations on recently
deposited warves and microfacies indicators known from the literature were used to infer about limnological processes explaining a given mid-Holocene warve sequence. Geochemical analyses were carried out for supplemental
information (e.g. aeration of the hypolimnion). The sequences of sediments deposited from ca. 4.900 to 6.900 cal
BC in Lake Belau and Lake Poggensee were compared. According to the abovementioned indicators a reconstruction of the storminess (intensity of circulation), summer temperatures, and severity of winters (NAO stage) was
carried out ending up with a graph of relative changes for the studied interval. Since the compared lake systems
have considerably different sizes (about a magnitude) abrupt changes in sedimentation detected synchronously in
both lakes but differing in shape were interpret as varying responses to climatic anomalies. These anomalies are
considered to represent extraordinary cold spells during the summers at ca. 5.900 and 5.300 cal BC. Similarly, a
short phase of probably unusual warm winters occurred at ca. 5.350 cal. BC. The example illustrates the potential of comparing lakes systems of different dimensions utilizing different system thresholds that result in varying
limnological responses to external triggers.
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ICLEA - The Virtual Institute of Integrated Climate and Landscape
Evolution Analyses
Markus J. Schwab (1), Achim Brauer (1), Mirosław Błaszkiewicz (2), Theresa Blume (3), Sibylle Itzerott (4),
Thomas Raab (5), Martin Wilmking (6), and the ICLEA Team (*)
(1) GFZ German Research Centre for Geosciences, Sect. 5.2 Climate Dynamics and Landscape Evolution, Potsdam, Germany
(mschwab@gfz-potsdam.de), (2) Polish Academy of Sciences, Institute of Geography and Spatial Organization, Department
of Lowland Hydrology and Geomorphology, ul. Kopernika 19, 87 – 100 Toruń, Poland, (3) GFZ, Sect. 5.1 Hydrology,
Potsdam, Germany, (4) GFZ, Sect. 1.4 Remote Sensing, Potsdam, Germany, (5) Brandenburgische Technische Universität
(BTU) Cottbus-Senftenberg, Chair of Geopedology and Landscape Development, Konrad-Wachsmann-Allee 6, 03046
Cottbus, Germany, (6) Greifswald University, Chair of Botany and Landscape Ecology, Institute of Landscape Ecology and
Ecosystem Dynamics, Grimmer Straße 88, 17487 Greifswald, Germany, (*) The complete list of scientists and partners
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In the Virtual Institute ICLEA we view on past changes as natural experiments as a guidebook for better
anticipation of future changes and their impacts. Since the natural evolution became increasingly superimposed
by human impacts since the Neolithic we include an in-depth discussion of impacts of climate and environment
change on societies and vice versa.
The partner focusing their research capacities and expertise in ICLEA and offers young researchers an interdisciplinary and structured education and promote their early independence through coaching and mentoring. Training,
Research and Analytical workshops between research partners of ICLEA are an important measure to qualify
young researchers.
Understanding causes and effects of present-day climate change on landscapes and the human habitat faces
two main challenges,
(I) too short time series of instrumental observation that do not cover the full range of variability since mechanisms
of climate change and landscape evolution work on different time scales, which often not susceptible to human
perception, and,
(II) distinct regional differences due to the location with respect to oceanic/continental climatic influences, the
geological underground, and the history and intensity of anthropogenic land-use.
Both challenges are central for the ICLEA research strategy and demand a high degree of interdisciplinary. In
particular, the need to link observations and measurements of ongoing changes with information from the past
taken from natural archives requires joint work of scientists with very different time perspectives. On the one
hand, scientists that work at geological time scales of thousands and more years and, on the other hand, those
observing and investigating recent processes at short time scales.
The long-term mission of the Virtual Institute is to provide a substantiated data basis for sustained environmental maintenance based on a profound process understanding at all relevant time scales. Aim is to explore
processes of climate and landscape evolution in an historical cultural landscape extending from northeastern
Germany into northwestern Poland. The northern-central European lowlands will be facilitated as a natural
laboratory providing an ideal case for utilizing a systematic and holistic approach.
Five complementary work packages (WP) are established according to the key research aspects:
WP 1 focused on monitoring mainly hydrology and soil moisture as well as meteorological parameters.
WP 2 is linking present day and future monitoring data with the most recent past through analyzing satellite
images. This WP will further provide larger spatial scales.
WP 3-5 are focused on different natural archives to obtain a broad variety of high quality proxy data. Tree
rings provide sub-seasonal data for the last centuries up to few millennia, varved lake sediments cover the
entire research time interval at seasonal to decadal resolution and palaeosoils and geomorphological features also cover the entire period but not continuously and with lower resolution. Complementary information,
like climate, tree ecophysiological and limnological data etc., are provided by cooperation with associated partners.
Further information about ICLEA: www.iclea.de

Geophysical Research Abstracts
Vol. 18, EGU2016-5600, 2016
EGU General Assembly 2016
© Author(s) 2016. CC Attribution 3.0 License.

Early Holocene lake ecosystem development in the southern Baltic
lowlands
Michał Słowiński (1), Florian Ott (2), Mateusz Kramkowski (2,1), Agnieszka M. Noryśkiewicz (3), Izabela
Zawiska (4), Nadine Dräger (2), Martin Theuerkauf (5), Christoph Hass (2), Milena Obremska (6), Mirosław
Błaszkiewicz (1), Jarosław Kordowski (1), Rik Tjallingii (2), Monika Rzodkiewicz (7), Markus Schwab (2), and
Achim Brauer (2)
(1) Institute of Geography, Polish Academy of Sciences, Department of Environmental Resources and Geohazards, Torun,
Poland (michal@geopan.torun.pl), (2) Helmholtz Centre Potsdam, GFZ German Research Centre for Geosciences, Section
5.2 – Climate Dynamics and Landscape Evolution, Telegrafenberg C, D-14473 Potsdam, Germany, (3) Nicolaus Copernicus
University, Institute of Archaeology, Szosa Bydgoska 44/48, PL-87-100 Torun, Poland, (4) Institute of Geography, Polish
Academy of Sciences, Department of Geoecology and Climatology, Warsaw, Poland„ (5) Institute for Geography and
Geology, Ernst-Moritz-Arndt Universität Greifswald, Friedrich-Ludwig-Jahn-Str. 16, D-17487 Greifswald, Germany, (6)
Institute of Geological Sciences, Polish Academy of Sciences, Research Centre in Warsaw, Poland, (7) Adam Mickiewicz
University Poznan, Department of Quaternary Geology and Palaeogeography, Institute of Geoecology and Geoinformation,
Poznan, Poland

The first millennia of the Holocene are characterized by gradual and rapid environmental changes following the
warming at the beginning of the Holocene superimposed by short-term climatic instability. Landscape evolution
during this period occurred at different time scales due to specific response times of landscape compartments
like vegetation succession, soil formation and permafrost thawing. As a consequence, a spatiotemporally heterogeneous pattern of changes occurred particularly in regions close to the margins of the continental ice sheets
like the Baltic region. Regional atmospheric circulation patterns were affected by cold catabatic winds from the
remains of the Fennoscandian ice sheet. The ongoing deglaciation further influenced the regional climate through
meltwater release and related changes in the North Atlantic thermohaline circulation. Both effects declined with
the progressive ice sheet melt down. Additionally, the land-sea distribution in the North Sea changed drastically
during the final melting phase of the glacial ice sheets. The Baltic Sea development is even more complex due to
the strong glacio-isostatic adjustments effects that resulted in open and closed water stages affecting the entire
Baltic realm.
Consequently, the early Holocene interval of sediment records from the southern Baltic lowlands are not
considered as straightforward palaeoclimate archives but need to be interpreted in a broader context. We present
five partly varved lake records from northern Poland all including an intriguing highly organic-rich interval
interrupting biochemical calcite precipitation at about the same time between 10.5 and 10.2 cal kyr BP. These
sediment records have been correlated by independent age models based on varve counting, AMS 14C dating,
biostratigraphy and tephrochronology. We present multi-proxy records of early Holocene sediments and our
preliminary interpretation suggests hydrological processes as the main reason for the intriguing shifts in lake
sedimentation. Possible triggers for this hydrological change include regional climatic fluctuations as well as
catchment processes driven by factors like vegetation succession and, possibly, late permafrost thawing which
modified the groundwater system.
The research was supported by the National Science Centre Poland (grants No. 2011/01/B/ST10/07367 and
2015/17/B/ST10/03430). This study is a contribution to the Virtual Institute of Integrated Climate and Landscape
Evolution (ICLEA) of the Helmholtz Association.
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Spatial analysis of charcoal kiln remains in the former royal forest district
Tauer (Lower Lusatia, North German Lowlands)
Alexandra Raab (1), Anna Schneider (1), Alexander Bonhage (1), Melanie Takla (1), Florian Hirsch (1), Frank
Müller (1), Horst Rösler (2), and Karl-Uwe Heußner (3)
(1) Brandenburg University of Technology, Cottbus-Senftenberg (BTU), Cottbus, Germany, (2) BLDAM, Wünsdorf,
Germany, (3) Deutsches Archäologisches Institut, Natural Sciences Unit, Berlin, Germany

Archaeological excavations have revealed more than thousand charcoal kiln remains (CKRs) in the prefield of
the active opencast lignite mine Jänschwalde, situated about 150 km SE of Berlin (SE Brandenburg, Germany).
The charcoal was mainly produced for the ironwork Peitz nearby, which operated from the 16th to the mid-19th
centuries. In a first approach, to estimate the dimension of the charcoal production, CKRs were mapped on
shaded-relief maps (SRMs) derived from high-resolution LiDAR data (Raab et al. 2015). Subsequently, for a
selected test area, identified CKRs on the SRMs were compared with archaeologically excavated CKRs in the
field. This survey showed a considerably number of falsely detected sites. Therefore, the data was critically
re-evaluated using additional relief visualisations. Further, we extended the CKR mapping to areas which are not
archaeologically investigated.
The study area, the former royal forest district Tauer, consists of two separate areas: the Tauersche Heide (c. 96
km2 area) N of Peitz and the area Jänschwalde (c. 32 km2 area) NE of Peitz. The study area is characterized
by a flat topography. Different former and current anthropogenic uses (e.g., military training, solar power plant,
forestry measures) have affected the study area, resulting in extensive disturbances of the terrain surface.
The revised CKR abundance in the study area Jänschwalde was considerably smaller than the numbers produced
by our first approach. Further, the CKR mapping revealed, that a total record of the CKRs is not possible for
various reasons. Despite these limitations, a solid database can be provided for a much larger area than before.
Basic statistic parameters of the CKR diameters and all comparative statistical tests were calculated using SPSS.
To detect underlying spatial relationships in the CKR site distribution, we applied the Getis-Ord Gi* statistic, a
method to test for local spatial autocorrelation between neighbouring sites. The test is available as part of the
ArcGis 10.1 spatial statistics toolbox. The outcomes are discussed in consideration of our archaeological, archival
and dendrochronological research results.
Raab, A., Takla, M., Raab, T., Nicolay, A., Schneider, A., Rösler, H., et al. (2015). Pre-industrial charcoal
production in Lower Lusatia (Brandenburg, Germany): Detection and evaluation of a large charcoal-burning field
by combining archaeological studies, GIS-based analyses of shaded-relief maps and dendrochronological age
determination. Quaternary International, doi:http://dx.doi.org/10.1016/j.quaint.2014.09.041.
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Hydrological and geomorphological consequences of beavers activity in
the Struga Czechowska valley (Tuchola Pinewood Forest, Poland)
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Tyszkowski (1), Michał Słowiński (1), Michał Kaszubski (1), and Achim Brauer (2)
(1) Polish Academy of Sciences, Institute of Geography and Spatial Organization, Torun, Poland (darek@geopan.torun.pl), (2)
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Evolution, Potsdam, Germany (brau@gfz-potsdam.de)

Since last years, after the process of beavers’ (Castor fiber) reintroduction to the Polish environment, on the Struga
Czechowska river (Tuchola Pinewood Forest, Poland) was observed large beaver activity, especially along the
outlet from the Lake Gł˛eboczek. It expresses in relief transformation of the valley bottom and its slopes. Created
by beavers small ponds functioning as local sediment traps. Periodically the dams were destroyed. This led to rapid
water drainage. The effects of such events were observed in the period between December 2014 and May 2015.
Inventory of beaver dams along the Struga Czechowska river, which had made in 2015, shows that dams were
distributed on average every 50 m. There were 30 dams on three sections of river. Only 6 were built there in 2015,
and the remaining were older and abandoned, but one-third of them still damming water of stream. The average
water damming by beaver dams amounts 0.2 m, and maximum 0.6 m. The width of the beaver dams reached there
almost always the value of 3 m, and their height reached average up to 0.8 m was identical to the bankfull depth.
Cascade character of the beaver dams operation has its consequences in functioning of erosional and accumulation
parts of watercourses (alternately). Analysis of hydrograph of the Struga Czechowska water levels shows, that
since December 2014 there were nine rapid drainages of beaver ponds located above the paleolake Trzechowskie.
Damaged dams were very quickly rebuilt, and water in ponds was again stored. The average time of restoration the
dam amounts 10 hours, and maximum 3 days.
Rapid flows from beaver ponds resulted in intensive bottom and lateral erosion of stream channel and a creation of
soil falls on the slopes of valley below destroyed dams. Products of erosion were accumulated along watercourse at
a distance of 200 meters, and then in the stream channel in form of sandy bars. Especially intensive accumulation
occurred at flat surface of paleolake. Maximum thickness of flood deposits amounts 28 cm. In terms of grain size,
flood deposits were represented as fine and medium sands well and moderately sorted. Similar sandy interbeddings
in peat-lacustrine sediments were found in sediment cores taken at the mouth of the the Struga Czechowska valley
to the paleolake Trzechowskie. Can not be excluded that at least some of them may be the result of rapid flows,
also including beaver ponds. Studying the effects of contemporary beaver activity, especially the effects of beaver
dams failures, may be helpful for paleoenvironmental interpretations.
This study is a contribution to the Virtual Institute of Integrated Climate and Landscape Evolution Analyses –
ICLEA– of the Helmholtz Association, Grant No VH-VI-415.
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Lakes-paleolakes cascade system and its role in shaping the runoff and
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from the Tuchola Pinewood Forest (Northern Poland)
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The impact of paleolake basins, filled up with organic mineral deposits, in the transformation of the chemical
properties of the outflow is generally ignored. Defining their role and importance in the water and matter cycles is
one of the objectives of the hydrological and hydrochemical monitoring, which has been run in the catchment of
Lake Czechowskie since mid-2012.
The axis of the Lake Czechowskie catchment is a hydrographical system made of river and lake sections. Lake
sections are not only present-day lakes (Gł˛eboczek and Czechowskie), but also basins of the lakes functioned
in the past, which are now biogenic plains. Lake sections of the system are connected by short valley sections,
mostly of a gap character. The size and variability of surface water runoff from the basin is mainly affected by
groundwater and the size of evaporation. Stable groundwater table provides stability of the river discharge, even
during the periods of significant precipitation deficit.
Groundwater fluctuation ranges registered during the period from May 2012 to September 2015 were between 0.17
and 1.25 m. The smallest were in the deepest piezometers located in watershed areas, and the largest in the shallow
groundwater of lake terraces. The small dynamics of the groundwater states is reflected by slight fluctuations of
water levels in Lake Czechowskie, which in the analyzed period amounted 0.40 cm.
The surface of paleolake Trzechowskie, cut by a system of drainage ditches, is the area where an essential part of
the surface runoff from the monitored catchment is formed. Large water resources in this part of the catchment
are evidenced by the specific runoff value, which amounts to 25 dm3 s−1 km2 . It is much larger than the whole
basin specific runoff which reaches 11 dm3 s−1 km2 . The measurements showed that the average surface runoff
from Lake Czechowskie in the analyzed period was 0,065 m3 s−1 and was similar to the size of the water influx via
watercourses supplying the lake. On the basis of this value it was calculated that the theoretical time to replace the
water in Lake Czechowskie is 2.8 years.
The hydrochemical study showed that the studied ground- and surface waters represent the same bicarbonatecalcium-sulphate hydrochemical type. Against the background of a homogeneous ionic composition, the spatial
variation of their overall salinity is very large. This is reflected by the values of electrolytic conductivity, which
in the study period ranged from 76 to 1218 µS·cm−1 . The most mineralized (700-800 µS·cm−1 ) are the waters
of streams migrating in the organic-carbonate formations of the paleolakes and shallow groundwater in these
areas. The lowest mineralization is showed by the groundwater circulating in sandy sediments of outwash plains.
Mineralization of the Lake Czechowskie water of approx. 340 µS·cm−1 is a result of supplying the lake from both
sources and the effect of biogeochemical processes occurring in the lake. The hydrochemical monitoring results
showed that the zones of water enrichment in salts are associated with paleolake basins filled with the organiccarbonate sediment, while the salt precipitation zones with lakes.
The results of the study of matter flow in the basin of Lake Czechowskie showed that paleolakes equally affect the
runoff volume and the transformation of the chemical properties of the water circulating in the basin as the lakes
functioning today. The lakes and paleolakes create a cascade system of interconnected basins. Depending on the
place they occupy in the cascade, their effect on the water circulation and transformation of matter is different.
This study is a contribution to the Virtual Institute of Integrated Climate and Landscape Evolution Analyses –
ICLEA– of the Helmholtz Association, Grant No VH-VI-415.
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Landesmuseum (BLDAM), Zossen, Germany

The North European lowland has been formed by glacial and periglacial processes in the Late Pleistocene. Multiple
reshaping since the Late Glacial considerably changed the landscape up to and including especially historic times.
Sediment sequences and (fossilized) soils can improve our understanding of Late Quaternary landscape development, but mapping of buried soils and surfaces is often limited to single outcrops. Ongoing archaeological rescue
excavations in the pre-field of the open-cast mine Cottbus-Nord (northeastern Germany) with dense excavation
trenches in an about 10 ha dune and drift sand area reveal multilayered sediment sequences with fossilized soils
and sediments from the Late Pleistocene to the Late Holocene. Archaeological findings ranging from Mesolithic
flint stones to an about 200 year old ceramics in eolian sediments covering plow horizons and wheel tracks suggest
that eolian relocation of sandy material was intensive about 200 years ago. Still unpublished OSL dating underline
the intense eolian activity. Recent studies showed that between the 15Th to the 19Th century an iron smelter 5 km
to the west of our study site was supplied with charcoal, which was produced in a forest 5 km east to our study
site. Our current findings about Late Holocene eolian activity raise the question if this eolian reshaping of the
landscape is connected with the operation of the iron smelter either directly by transport or bog iron ore winning
or indirectly by population pressure caused by the prospering iron smelter. Our ongoing research indicates, that
already for historic land-use off-site effects causing further landscape changes have to be considered.
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The shorelines of lakes in northeastern Germany are often covered by reed. These reed belts fulfill an important
function as erosion protection, biotope for animals, carbon storage, and as cleaning filter for lake water. However,
despite their importance for the limnic ecosystem, reed vegetation in northeastern Germany is not regularly monitored.
In this research study we investigate the potential of synthetic aperture radar polarimetry (PolSAR) for seasonal
monitoring of reed vegetation. SAR imagery enables sunlight- and (almost) weather-independent monitoring. Polarimetric decomposition techniques allow the physical characterization of the scattering scenario and the involved
scatterers. Our study is based on 19 dual-polarimetric (HH/VV) TerraSAR-X images acquired between August
2014 and May 2015. We calculated different polarimetric indices comprising the HH and VV intensities, the
dual-polarimetric coherency matrix with dominant and mean alpha scattering angles, entropy and anisotropy (normalized eigen-value difference) as well as combinations of entropy and anisotropy for the analysis of the scattering
scenarios. The reed areas in the TerraSAR-X images were classified using a random forest algorithm and validated
with high-resolution digital orthophotos.
The time series analysis of the reed belts revealed significant seasonal changes in the double bounce sensitive
parameters (intensity ratio HH/VV and intensity difference HH-VV, the co-polarimetric coherence phase and the
dominant and mean alpha scattering angles). Additionally, the dual-polarimetric coherence (amplitude), anisotropy,
entropy, and anisotropy-entropy-combinations showed seasonal changes of reed. In summer, the reed areas are
characterized within the X-band SAR data by volume scattering, whereas in winter double-bounce scattering dominates. The volume scattering in summer is caused predominantly by reed leaves. In autumn, the leaves start to
wither and fall off, so that in winter predominately double-bounce scattering occurs between the remaining reed
stems and the water surface. In spring, the growth of new leaves enhances again the amount of volume scattering gradually. Our analysis indicates that dual polarimetric (HH/VV) TerraSAR-X images are a valuable tool for
phenological monitoring and classification of reed belts. The analysis indicates that winter scenes were generally
better suited, because of a more distinct difference in scattering mechanisms between reed and other vegetation,
such as meadows and deciduous or coniferous forests.
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high-resolution pollen and varve data: Geochemical background vs
enrichment history and landsurface changes
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For Czechowskie Lake, situated in a rural environment in N-Poland, we present a detailed heavy metal enrichment
history for Cd, Co, Cr, Cu, Fe, Mn, Ni, Pb, and Zn for the last two hundred years at 1 cm intervals from an annually
laminated sediment core and the near-by lake sediment record of Lake Gł˛eboczek. To determine local geogenic
background values for the lake different types of Holocene lake sediments (e.g. calcareous gyttja, organic gyttja
etc.) were analyzed for their heavy metal concentrations. On the base of these results enrichment factors were
calculated that represent the anthropogenic heavy metal deposition. This data is supplemented by on average five
year resolution pollen record for the last 700 years. Based on vegetation changes (e.g. arboreal % such as Pinus and
Carpinus betulus; Cerealia %; charcoal pieces), heavy metal input (mainly Pb, Zn and Cd), varve thickness, and
precise varve dating (±3a years for the last 200a and ±8a years for the last 700a) five phases of significantly lower
human activity interrupted by stronger human impact were distinguished. Strongest declines in anthropogenic
pressure on the landscape are related to periods following war or economic regression and subsequent regeneration.
Our results provide means to calculate and quantify with sub-decadal resolution anthropogenic impact as well as
to define regional measures for a state of reference, reflecting natural conditions without human impact.
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beavers using terrestrial laser scanning
Sebastian Tyszkowski, Mirosław Błaszkiewicz, Dariusz Brykała, Piotr Gierszewski, Halina Kaczmarek, Jarosław
Kordowski, and Michał Słowiński
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Activity of beavers (Castor fiber) often significantly affects the environment in which they life. The most
commonly observed effect of their being in environment is construction of beaver dams and formation a pond
upstream. However, in case of a sudden break of a dam and beaver pond drainage, the valley below the dam may
also undergo remodelling. The nature and magnitude of these changes depends on the quantity of water and its
energy as well as on the geological structure of the valley. The effects of such events can be riverbank erosion,
and the deposition of the displaced of erosion products in the form of sandbars or fans. The material can also be
accumulated in local depressions or delivered to water bodies. Such events may occur multiple times in the same
area. To assess their impact on the environment it is important to quantify the displaced material. The study of
such transformations was performed within a small valley of the river of Struga Czechowska (Tuchola Pinewood
Forest, Poland). The valley is mainly cut in sands and gravels. Its steep banks are overgrown with bushes and trees.
The assessment of changes in morphology were based on the event of the beaver pond drainage of 2015. The
study uses the measurements from the terrestrial laser scanning (scanner Riegl VZ-4000). The measurements were
performed before and after the event. Each of the two models obtained for comparison was made up of more than
20 measurement stations. Point clouds were joined by Multi-Station Adjustment without placing in the terrain
any objects of reference. During measurements attention was paid to the changes in morphology of both riverbed
and valley surrounding. The paper presents the example of the recorded changes as well as the measurement
procedure. Moreover, the aspects of fieldwork and issues related to post-processing, such as merging, filtering of
point clouds and detection of changes, are also presented.
This study is a contribution to the Virtual Institute of Integrated Climate and Landscape Evolution Analyses –
ICLEA– of the Helmholtz Association, Grant No VH-VI-415.
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Lake Tiefer See (Mecklenburg/Germany) is a seasonally stratified lake formed in a north-south directed subglacial
channel system with a maximum depth of 63 m. In order to understand the lake productivity and nitrogen cycle
depending on natural variability and anthropogenic forcing, we compared the recent input and productivity, monitored in sediment traps in the hypo-, meta- and epilimnion since 2012 with the sedimentary record of the last 400
years.
Light stable isotopes of nitrogen and carbon are interpreted to reflect human impact by extensive land use, manure,
sewage input, and atmospheric nitrogen compounds. The sediment trap material clearly shows high δ 15 N (+7 to
+14h ), and low δ 13 Corg (-28 to -33h ) values, whereas surface soil and terrestrial plant materials are characterised by lower δ 15 N (+3 to +6h ), and higher δ 13 Corg (-28 to -25h ) values. Recent high δ 15 NN O 3 values of
up to +15h in the epilimnion water together with low δ 18 O < +10h indicate nitrogen input from sewage prob15
ably from the nearby farming facilities. The NH+
4 content of hypolimnion lake water is low with δ NN H4 + of
15
around 0h . The recent high δ N values of phytoplankton reflect assimilation of dissolved nitrogen compounds
enriched in 15 N. The lake sedimentary record shows a continuous increase in δ 15 N from +3 to +8h over the last
400 years interrupted by short term phases of decreasing δ 15 N depending on land use, historical and environmental
development.
This study is a contribution to the Virtual Institute of Integrated Climate and Landscape Evolution Analysis –
ICLEA – of the Helmholtz Association.
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Lake sediments can be utilized as valuable paleoclimate and environmental archives as they contain information of past changes. Multi-proxy analyses of sedimentary compartments (e.g. pollen, diatoms, Cladocera)
reveal those changes. However, to decipher the spatial variability of past climate changes and to define the proxies
suited for local and regional scale reconstructions archive comparisons are needed.
Here we present a detailed multi-proxy study from four different sediment cores covering the Younger Dryas
cold period from the Lake Czechowskie region (N Poland). Three cores are located along a transect in the Lake
Czechowskie basin from its deepest point towards a former lake bay close to today’s shoreline. The fourth
lacustrine sediment core was retrieved from the Trzechowskie paleolake, app. 1 km W from Lake Czechowskie.
The dataset comprises information from pollen (AP, NAP, Juniperus, Betula-tree, Pinus silvestris), diatom
(planktonic/benthic index, diatom valve concentration, dominant species), Cladocera (planktonic/benthic index,
dominant species, number of Cladocera species, total sum of specimens) and geochemical (TOC and CaCO3
content, mineral matter, titanium) analyses.
At the beginning of the Younger Dryas the AP pollen share decreased and NAP and Juniperus pollen increased
in all studied locations. The mineral matter and titanium record showed higher values in two cores taken from
the deepest parts of Lake Czechowskie and the core from Trzechowskie paleolake while in the core located at
the marginal part of the lake it was already high in Allerød and it did not change much in Younger Dryas. The
Cladocera based indexes: total sum of specimens and number of species decreased at the beginning of YD but
on the contrary the Cladocera species composition changes were site-specific. The diatoms valve concentration
index significantly lowered in core from the deep location while on the contrary increased in core from paleolake
Trzechowskie.
Our results showed that pollen analysis is a sensitive proxy to reconstruct regional vegetation changes during the
Younger Dryas. The diatoms assemblages were more influenced by local condition than the Cladocera related
proxies. The latter revealed a higher sensitivity to climate change during the Younger Dryas. The geochemical
analyses indicates the increase of erosion in three cores during the cold period. The core situated close to a hill
slope did not reflect major changes as this location is generally more prone to erosive processes.
In conclusion, multi-proxy investigations are a crucial necessity for a comprehensive understanding of past
changes. The value of archive comparison on a local scale furthermore highlights the potential to detect and
consider the opportunity of spatial variable responses of paleoclimate proxies.
This research is a contribution to the Virtual Institute of Integrated Climate and Landscape Evolution Analysis

(ICLEA) and Polish agency: National Science Centre grant nr. UMO-2011/01/B/ST10/07367.
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The study area is located in northern Poland in the northeastern part of Tuchola Pinewoods in a young glacially
formed and diversified landscape. It comprises the entire lake catchment of Lake Czechowskie (19.76 km2), which
comprises a second lake upstream as well as a palaeolake (Trzechowskie) located between the two present-day
lakes. Biogenic sediments from eight cores were studied by multiproxy analyses to reconstruct the environmental
changes and climate signals during the last Late Glacial and early Holocene. The cores were collected along a
W-E transect from Gł˛eboczek Lake to the Czechowskie Lake and were located in different topographic positions
(deepest and shallow part of the lake, old lake-bed plains and paleolakes) with a maximum distance of 2.2 km.
Detailed and high resolution analyses (pollen, diatoms, cladocera, stable isotopes, geochemistry, varve chronology
and radiocarbon dating) to identify the main stages in the development of the natural environment were made.
Palynological data indicate melting of the buried ice blocks and the following the onset of biogenic lacustrine
sedimentation. The general pattern of vegetation changes in all profiles is similar and includes Late Glacial
steppe-tundra plant communities at the onset of organic lake sedimentation. The palynological record of the most
profiles shows a high participation of seabuckthorn (Hippophae) in the initial stadium of vegetation history. The
lack of this succession in the most western core (Gł˛eboczek Lake) indicates a later period of melt-out processes of
the buried dead-ice blocks in the Gł˛eboczek Lake basin.
The thickness and type of the accumulated sediments differ significantly during the Bolling-Alerod complex and
Younger Dryas Period between our sites. These differences are also reflected in variations of plant species among
the different sites.
The comparison of different profiles within one catchment allows us to distinguish site specific local responses to
climate driven by local factors such as slope steepness and exposure and water depth.
This study is a contribution to the Virtual Institute of Integrated Climate and Landscape Evolution Analysis –ICLEA– of the Helmholtz Association
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Stable oxygen (δ 18 O) and carbon (δ 13 C) isotope compositions of lacustrine carbonates are among the most frequently used proxies in palaeolimnological / -environmental studies. Stable isotope analyses are often carried out
on bulk carbonate samples, which are prone to contamination with detrital carbonates, transported into the lake by
runoff processes and carrying the isotopic signal of catchment rocks, thus hampering the interpretation of the data
in terms of past climatic and/or environmental changes. Despite the awareness of a likely detrital bias, the degree
of contamination in most cases remains unknown and discrete contaminated samples undetected due to a lack of
methods to disentangle endogenic and detrital carbonates in sediment records.
To address this issue and provide more comprehensive insights into effects of flood-related detrital input on the
bulk carbonate isotopic composition, we conducted stable isotope measurements on sediments trapped on a 3–12
day basis over a three-year period (January 2011 to November 2013) at two locations in pre-Alpine Lake Mondsee,
close to the inflow of the main tributary and in the deepest part of the lake basin. Lake Mondsee was chosen for
the monitoring since the pelagic sediments are annually laminated consisting of couplets of light calcite layers and
dark layers made up by a mixture of detrital clastic and organic matter.
Maximum calcite flux rates >1.5 g m2 d−1 were trapped between May and September, indicating the seasonal
endogenic precipitation of calcite crystals. The comparison of the δ 18 O composition of trapped carbonates, rain
and epilimnion lake water revealed equilibrium calcite precipitation, allowing us to infer purely endogenic δ 18 O
(-9 to -11.3h VPDB) and δ 13 C values (-6 to -9h VPDB) throughout the summer season. The endogenic calcite
precipitation was interrupted by 14 peaks in carbonate flux (4 to 175 g m2 d−1 ) triggered by runoff events of
different magnitudes (10-110 m3 s−1 peak runoff). The effect of these events on mean seasonal δ 18 O (0 to +3.5h
and δ 13 C composition (0 to +3.6h is closely related to sediment influx and, therewith, to runoff magnitude.
However, while the strongest floods could be detected in the sediment record as discrete detrital layers (proximal:
2 events >50 m3 s−1 , distal: 1 event >80 m3 s−1 ), lower magnitude floods (>30 m3 s−1 ) provide a ’hidden’
detrital bias of 0 to 0.5hĖvidence for detecting even this ’hidden’ bias in sediment records is given by the linear
relation between detrital carbonate content and the isotopic composition, resulting in a strong cross-correlation
between δ 18 O and δ 13 C for samples containing >5% detrital carbonate whereas no relation was observed for
purely endogenic samples. Hence, cross-correlation between δ 18 O and δ 13 C in bulk carbonate samples serves as a
reasonable indicator for contamination with detrital carbonates, applicable in sediment records from hydrologically
open lakes where evaporative effects on stable isotopes are negligible.
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European lowlands experience many direct and indirect influences of global warming, particularly related to the
hydrological cycle which lately faces increasing flood and drought events. Although important for humans and
the ecosystems in which they live, little is known about the long-term spatiotemporal hydrological changes in
various European regions. Here we present the first 430-year stable carbon and oxygen chronologies from tree
ring cellulose in lowland oak and pine trees (P. sylvestris, Q. petraea) for the region of NE-Germany and provide
annually resolved high quality hydroclimatic reconstructions. When compared to ring width data isotope data can
be used with only minor adjustments to their means (besides correction of short juvenile trends) and sample depths
of 4-5 trees are normally enough for a significant expressed population signal being representative for a site. For this
study more than 20 individual tree ring sub-samples for isotopic analyses were obtained from well replicated tree
ring chronologies built using living trees as well as historical timber originating from four different lowland sites
(50-90m asl.). By a calibration and verification approach we have evaluated the response to instrumental climate
and trends of atmospheric partial pressure of CO2 (13C, only) data. While ring widths shows strong correlation to
winter temperature, highly significant correlations with summer (JJA) hydroclimate conditions were found for both
tree ring 13C and 18O. Strongest relationships were found with summer water vapour pressure deficit (13C and
18O) and Tmax (JJA). Although significant, relationships between 13C and climate data were found considerably
weaker than climate/18O relations. On the other hand, the 13C record reveals high similarity with solar irradiance,
whereas 18O does not. Based on this profound calibration the presentation will show and discuss annually resolved
hydroclimatic variability of the region from our multi-centennial isotope records in comparison with the recently
published “Old World Drought Atlas” derived from tree-ring width and density.
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Dendrometers are measurement devices that continuously monitor stem-size changes of trees without invasive
sampling of the cambium. Dendrometers record both irreversible tree growth as well as reversible signals of stem
water storage and depletion, making them important tools for studying tree water status, tree physiology and shortterm growth responses of trees to weather fluctuations. In this study, a three-year dendrometer dataset (2013-2015)
is used to study seasonal growth dynamics and daily stem-size changes of three coexisting broadleaved tree species
(common hornbeam (Carpinus betulus L.), European beech (Fagus sylvatica L.), and pedunculate oak (Quercus
robur L.)), growing in an unmanaged forest in northeastern Germany. Seasonal growth patterns (i.e. growth onset,
cessation and duration) are analyzed in relation to environmental conditions, and forest meteorological factors
driving daily stem-size changes are identified. Following dry conditions in 2014, especially the growth of beech
was reduced. Oak was less affected, and displayed a distinct early growth onset for all study years.
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Recent advances in reconstructing natural drought variability in Europe, such as the ‘Old world drought atlas’
(Cook et al., 2015), have sharpened our picture of historical hydroclimatic variability. However, our knowledge
lacks high spatial resolution, especially for the northern non-arid regions. For example, it is still under debate if
the so called medieval climate anomaly (MCA; ∼950-1300 AD), a period of warm temperatures comparable to
the contemporary warm phase, was likewise accompanied by increased drought occurrence, or, on the contrary,
was rather wet (e.g. Kress et al., 2014).
Here, we present a new millennial long drought reconstruction based on a unique dataset of tree rings from
historical and modern beech wood from the northeastern European lowlands. Beech has a stable and strong
regional summer drought signal over the calibration period of instrumental data (r>0.7 with drought index PDSI
over 1900-2010) which, in contrast to other species such as oak, is consistent irrespective of the site/soil conditions
the trees grew in. It can be assumed that during medieval times beech wood was available locally and not traded
long distances. This strongly reduces the possibility that the new reconstruction mixes different signals of the
possibly high spatial variability of precipitation. The extremely high replication of our chronology for the period
1000-1300 AD (peak in town foundations in NE-Germany) with more than 600 series enables a direct comparison
with the well replicated recent period 1800-2010. In contrast to the results of Kress et al. (2014) for the Swiss
Alps, but in accordance with the ‘Old world drought atlas’, our first results point at a rather dry and warm MCA in
NE-Germany. In addition they support the observation that the hydroclimate of the twentieth century was highly
variable compared with the last millennium.
References
Cook ER, Seager R, Kushnir Y, et al. (2015) Old World megadroughts and pluvials during the Common Era.
Science advances 1(10), e1500561.
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We present an R package named dendrometeR to analyze "the pulse of trees": stem cycles recorded by highresolution dendrometers. The package dendrometeR facilitates data preparation (i.e. importing and gap filling) as
well as the analysis of dendrometer series using a stem-cycle approach. In this approach, dendrometer series are
separated into cyclic phases of contraction, expansion and stem radius increment in order to extract information on
tree water-use and xylem growth. A segmentation function developed for environmental datasets, that calculates
statistics for the respective phases and cycles (e.g. mean temperature or precipitation sums), allows to assess the
meteorological forcing of stem-size variations.
The functionality of the package is illustrated on dendrometer data from Canada and Germany. All functions of dendrometeR are designed with entry-level users of R in mind, and come with extensive help pages.
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In this study we investigated four cores of biogenic sediments from the lakes located in close vicinity. Three cores
are situated along a transect in the Lake Czechowskie basin from its deepest point towards a former lake bay. The
fourth sediment core was retrieved from the nearby Trzechowskie paleolake. Lake Czechowskie is located in the
northern part of the Tuchola Pinewoods District (Northern Poland) in a young glacial landscape. At present, the
majority of the area is forested or used for agriculture.
The main focus was of the study was Late Glacial and early Holocene period. We performed diatom, Cladocera
and pollen analyses, the chronology was established by varve counting, con[U+FB01]rmed by AMS 14C dating
and Laacher See Tephra (Wulf et. all 2013). In this study we focused on the results of diatom analyses. Diatom
assemblages are integrated indicators of environmental change because their distributions are closely linked to
water quality parameters including such as nutrient availability.
At the beginning of Allerød there are more eutrophic diatom taxa such as Staurosira construens, Pseudostaurosira
brevistriata, Staurosira pinnata. These species are widely distributed in the littoral mainly freshwater, many of
which are species of epiphytic, preferring water rich in nutrients. At the end of the Allerød we observe significant
changes within diatom assemblages. The increase of planktonic Cyclotella comensis together with the decrease
of benthic Stauroseria construens indicate the shortening of time with ice cove on the lake and longer time with
summer stratification. In the Younger Dryas cooling we can see the increase of the abundance of diatom Staurosira
construens which indicate cold spring and late ice-out (Bradbury et al., 2002). At the early Holocene planktonic
diatoms increase in particular Cyclotella comensis, Punciculata radiosa and Cyclotella praetermissa. Some of
Aulacoseira species at the end of Younger Dryas. The Holocene sediments showed no variation of the species
composition. Planktonic diatoms dominate in all studied location, expecially Cyclotella comensis, Punciculata
radiosa, Cyclotella praetermissa and Stephanodiscus parvus.
The results of our research shows that diatom communities were sensitive to climatic changes, which are well
reflected in lake environment conditions. The strongest shifts in species assemblagess were noted at the beginning
of the Allerød, the Younger Dryas onset and the transition into the early Holocene. The Late Glacial climate
fluctuations caused more abrupt lake environment changes than during the Early Holocene.
This study is a contribution to the Virtual Institute ICLEA (Integrated Climate and Landscape Evolution Analysis)
funded by the Helmholtz Association. The research was supported by the National Science Centre Poland (grant
NCN 2011/01/B/ST10/07367).
Literature:
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Wulf S., Ott F., Słowiński M., Noryśkiewicz A. M., Drager N., Martin-Puertas C., Czymzik M., Neugebauer I.,
Dulski P., Bourne A., Błaszkiewicz M., Brauer A. 2013. Tracing the Laacher See Tephra in the varved sediment
record of the Trzechowskie palaeolake in central Northern Poland. Quaternary Science Reviews, s. 129–139.

Geophysical Research Abstracts
Vol. 18, EGU2016-9842, 2016
EGU General Assembly 2016
© Author(s) 2016. CC Attribution 3.0 License.
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Baltic coastal lakes as a basis for diatom-based transfer functions to
reconstruct past environmental changes in the Baltic coastal zone
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Lakes ecosystems are very sensitive to climate and environment changes. In lake sediments there are preserved
remains of plant and animals that lived in the lake and its surroundings in the past. The species composition of past
assemblages is a basis for quantitative and qualitative reconstruction of the past environmental changes (climate
changes). One of the most commonly used bio-proxy for the reconstruction of lake development are subfossil
diatoms which are sensitive to lake water pH, nutrient status, salinity and temperature.
In this poster we present the new data from the coastal lakes on the Southern Baltic coast. The main goal of this
research was to quantify the relationships between modern diatom assemblages and present-day environmental
conditions. These relationships will be used to develop diatom-based transfer functions that will be applied to
future studies of environmental change on the Polish Baltic coast.
Water samples for diatom and chemical analyses were collected a few times per year between 2012 and 2014
from 12 coastal lakes located along the Polish Baltic coast as well as from the Baltic Sea. We analysed the whole
phytoplankton composition. However the special focus was put on diatoms. At each site, a suite of important water
quality parameters was collected, including chemical (e.g., chlorides, phosphorous and sulphur) and physical
(e.g., Secchi depth) variables. Diatom assemblages from each site were counted and identified to the most specific
taxonomic level possible. Diatom data were compiled for comparison to corresponding environmental data and
development of indicator models.
The results of the analysis show seasonal changes in diatom distribution as well as the chemical and physical water
propertieswhich are mainly related to saltwater ingressions to the lakes. Lake Koprowo, Lake Resko Przymorskie,
Lake Bukowo and Lake Łebsko are under the constant of seawater influence, which makes them similar to
lagoons. In Lake Gardno seawater intrusions occur throughout most of the year but the lake water salinity is lower.
Lake Jamno, is primarily a freshwater lake and seawater intrusions are rare. Nevertheless,the concentrations of
chlorides and brackish-water diatoms in some parts of the lake can be enhanced. Lake Dołgie Wielkie, Dołgie
Małe are typically freshwater lakes.
This study is a contribution to the projects: NN 306 064 640 [U+FB01]nanced by National Science Centre, Poland. The research was supported by Virtual Institute ICLEA (Integrated Climate and Landscape Evolution
Analysis) funded by the Helmholtz Association.
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Lake Tiefer See (N 53.59, E 12.53) is one of the rare lakes with a long sequence of annually laminated Holocene
sediments in northern Germany. The lake is a valuable link between laminated lakes in more oceanic climates
of the Eifel region and NW Germany and laminated lakes in the more continental climate of Poland. The lake
provides great potential to study past climate, vegetation and human land use along that climate transition; it is
thus a core study site of the ICLEA virtual institute.
One prominent feature of Lake Tiefer See are pronounced lake level fluctuations during the Holocene. Such
changes are often interpreted in terms of climatic fluctuations. However, climate fluctuations are supposed to
be small during the Holocene. Groundwater formation and thus lake levels may on the other hand be strongly
influenced by the plant cover. We therefore hypothesize that the lake level fluctuations have largely been driven by
vegetation change in the catchment area. To validate this hypothesis, we test whether the magnitude and timing of
the lake level changes corresponds to vegetation change in the catchment area.
Analysis is based on quantitative vegetation analysis that includes both the REVEALS model and the extended
downscaling approach (EDA). REVEALS translates pollen deposition from large lakes such as Tiefer See into
regional vegetation cover. This method produces a continuous record of vegetation change, yet it is unable to
reconstruct vegetation patterns in the catchment area. We therefore for specific time slices additionally apply the
EDA to explore these patterns. Both methods are now available in the R package DISQOVER. Vegetation cover
and estimates of climate variables are then used to estimate cumulative transpiration and ultimately groundwater
recharge. Differences in groundwater recharge are likely to cause fluctuations in groundwater levels and thus also
lake levels, as this lake is largely groundwater fed. While only rough estimates, these calculations will nevertheless
provide a first test of our hypothesis on the importance of vegetation dynamics as a control on ground- and lake
water level fluctuations.
This study is a contribution to the Virtual Institute of Integrated Climate and Landscape Evolution (ICLEA;
www.iclea.de) of the Helmholtz Association (Grant Number VH-VI-415) and is supported by Helmholtz infrastructure of the Terrestrial Environmental Observatory (TERENO) North-eastern Germany.
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The aim of the study was to reconstruct human and landscape development in the Tuchola Pinewoods (Northern
Poland) during the last 800 years. We apply an approach that combines historic maps and documents with pollen
data. Pollen data were obtained from varved lake sediments at a resolution of 5 years. The chronology of the
sediment record is based on varve counting, AMS 14C dating, 137Cs activity concentration measurements and
tephrochronology (Askja AD 1875). We applied the REVEALS model to translate pollen percentage data into
regional plant abundances. The interpretation of the pollen record is furthermore based on pollen accumulation
rate data. The pollen record and historic documents show similar trends in vegetation development. During the first
phase (AD 1200-1412), the Lake Czechowskie area was still largely forested with Quercus, Carpinus and Pinus
forests. Vegetation was more open during the second phase (AD 1412-1776), and reached maximum openness
during the third phase (AD 1776-1905). Furthermore, intensified forest management led to a transformation
from mixed to pine dominated forests during this period. Since the early 20th century, the forest cover increased
again with dominance of the Scots pine in the stand. While pollen and historic data show similar trends, they
differ substantially in the degree of openness during the four phases with pollen data commonly suggesting more
open conditions. We discuss potential causes for this discrepancy, which include unsuitable parameters settings
in REVEALS and unknown changes in forest structure. Using pollen accumulation data as a third proxy record
we aim to identify the most probable causes. Finally, we discuss the observed vegetation change in relation the
socio-economic development of the area.
This study is a contribution to the Virtual Institute of Integrated Climate and Landscape Evolution Analysis –
ICLEA– of the Helmholtz Association and National Science Centre, Poland (grant No. 2011/01/B/ST10/07367
and 2015/17/B/ST10/03430).

Geophysical Research Abstracts
Vol. 18, EGU2016-13849, 2016
EGU General Assembly 2016
© Author(s) 2016. CC Attribution 3.0 License.

Fluctuating lake levels in humid climates: a suitable proxy of past
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Precipitation is a fundamental climate parameter essentially in arid and semi-arid climates, but changes in
precipitation may have influenced Holocene vegetation development and human occupation in humid climates
as well. However, past precipitation is notoriously difficult to reconstruct because the proxies available are
widely imprecise. For example, peatland proxies such as testate amoebae are suited to reconstruct wet and dry
periods of the local environment but they are poorly suited to quantify precipitation. In contrast, lake levels
potentially provide a closer link to the past precipitation. In our case study, isolated lakes in the Schorfheide area
(NE-Germany), fed by groundwater and rain, show at present prominent water level fluctuations that are closely
correlated to annual to decadal changes in precipitation. But are these lakes indeed suitable archives to reconstruct
past precipitation?
To answer this question we have cored two small lakes in that area (Warnitzsee, Briesensee) with water level
fluctuations well above 3 m over the past 40 years. We took seven cores along two transects from the lake shore
towards the centre in Lake Warnitzsee and one core near the shore in Lake Briesensee. Core lengths range from
2.5 m to 10 m. Analysis of the cores includes geochemical parameters and pollen analysis. Two cores were dated
by radiocarbon ages.
All cores show recurrent marked shifts in sediment composition with up to seven peat-gyttia alternations. These
sediment shifts indicate that both lakes have strongly fluctuated over the Holocene, partly with a larger magnitude
than today. However, whereas the modern fluctuation periods (low and high stands) occurred over years to a few
decades, we so far could only detect past fluctuation periods that lasted centuries to millennia. Furthermore, the
water level in Lake Warnitzsee possibly followed a long-term trend of high water levels in the early Holocene
(10.500-9000 cal. BP), low water levels between 8000 and 6000 cal. BP and again high water levels after 5000
cal. BP. By comparing the modern and past pattern of lake level fluctuations we discuss, whether the water level
fluctuations observed indeed represent past changes in precipitation or, alternatively, changes in groundwater
discharge and evapotranspiration induced by land cover (vegetation) dynamics.
This study is a contribution to the Virtual Institute of Integrated Climate and Landscape Evolution (ICLEA;
www.iclea.de) of the Helmholtz Association (Grant Number VH-VI-415) and is supported by Helmholtz infrastructure of the Terrestrial Environmental Observatory (TERENO) North-eastern Germany.
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The growing amount of publications concerning reconstructions of Late Glacial and Holocene environment
based on analysis of lake sediments gives us robust insight into general patterns of that record. However, it is
still challenging to decipher processes and events that occurred on local scale, as they record may be strongly
affected by the type, catchment, size and depth of a lake. Therefore in the present study we focus on application of
sedimentological and geochemical methods in order to reveal environmental history from two neighbouring lakes
located within city of Poznań, Wielkopolska (western Poland). The lake sediments analysis cover Late Glacial and
Holocene in case of smaller Strzeszyńskie Lake (SL) and the last 8 ka in deeper Kierskie Lake (KL).
The study is based on two 8.5 (SL) and 14 (KL) m long sediment cores, which were described and analyzed in thin sections and on smear slides. The relative chemical composition variations within the cores were
measured using an X-ray fluorescence (XRF). Moreover, the cores were measured for magnetic susceptibility and
sampled for pollen analysis. The chronology has been established by a AMS 14C dating of bulk samples of lake
sediments. To assess the reservoir effect, selected samples were analyzed for soluble and residual carbon fractions.
Our results suggest the onset of authigenic sedimentation in SL in Allerød. The sediments from this period
are characterized by high organic matter and low carbonate content. This trend changed into opposite at the
beginning of the Younger Dryas, while at its termination sediments again became more organic. The transition
to Holocene is marked by spread of Betula forest, gradual increase in magnetic susceptibility and Ca content
together with decreasing organic matter and clastic input. During Preboreal and Boreal period the relatively stable
conditions was noted. Then, ca. 8.5 ka BP, sharp decrease in magnetic susceptibility occurred coincided with
deciduous forest development in the catchment and more organic sedimentation. The middle Holocene is marked
by low log(Fe/S) values and presence of undisturbed laminations in KL sediments. A distinct peak in magnetic
susceptibility was noted for SL sediments at ca. 5.3 ka BP, which is the time of nearby (ca. 6 km) Morasko iron
meteorite impact. The late Holocene is characterized by high and increasing contribution of NAP vegetation
that coincide with changes in geochemistry in both lakes. The comparison between SL and KL record show that
smaller catchment and surface area of the former result in a sediments recording more subtle changes in the
external forces. However, due to bigger water depth, the sedimentary record in KL is more sensitive to record
reduce water oxygenation conditions. Our results presents one of a very few records from the western Poland that
covers whole period from Late Glacial to late Holocene. Furthermore, we show that the verification of the record
from one lake by the parallel analysis of sediments from the nearby one, can significantly improve inferring about
environmental history.
The work was supported by National Science Center (Poland), grant no. 2013/09/B/ST10/01666.
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Tree-ring based temperature reconstructions form a substantial part of the international proxy data base used to examine and model global climate variations of the last Millennium. However, most tree-ring based reconstructions
are derived from study sites in the high latitudes or high altitudes paying little attention to the temperate lowlands
worldwide. Thus, a large gap in the geographical coverage of climate reconstructions, in particular temperature
reconstructions, from temperate low elevation sites in central Europe still exists. This motivated us to concentrate
our efforts on the European oak (Quercus robur) in Northeastern Germany, combining core samples from living
trees with archaeological wood. We developed a new wood anatomical chronology focusing on the earlywood
vessels of Q. robur for the period 1100 to 2011. As far as we know it is by far the longest chronology based on
wood anatomical parameters.
First climate growth analyses demonstrated that earlywood vessel parameters, especially average vessel area,
contained climate signals which were different and more significant than those found in tree-ring widths. The
strongest correlation was found with winter temperatures. This relationship was then used for a reconstruction
for the period 1100 to 2011. By using only raw values, low-frequency signals could be sustained. This new
reconstruction was compared with already existing temperature reconstructions and spatial field correlations were
calculated. Results will be presented and discussed at EGU for the first time.
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Controls on tree water uptake are investigated in various forest stands in the northeastern German lowlands by
a multi-method approach. This approach combines sapflow and dendrometer measurements as well as tree-ring
analyses with soil moisture derived root water uptake rates. The latter method has the advantage that it provides
depth distributions of root water uptake and thus additional information allowing for a more detailed analysis of
the relationship between water availability and water uptake. High resolution climatic data makes it possible to
investigate the site specific interplay between atmospheric demand and water availability on the one hand and tree
response and adaptation on the other hand. The comparison of spatio-temporal patterns of these responses with
concurrent tree growth as well as tree-ring analyses enables a first matching of actual and “archived” patterns and
thus an estimate of how much of this information is stored in tree rings.
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The ICLEA project includes several annually laminated (varved) lake records from the southern Baltic lowlands
for detailed climatic and environmental reconstructions. Continuous geochemical records have been obtained by
XRF scanning and reveal the dominant depositional processes of the German lake Tiefer See and the Polish lakes
Gł˛eboczek, Czechowskie and Jelonek. Each lake record has been independently dated by means of varve counting,
AMS 14C dating and tephrochronology. The unprecedented age control allows accurate age correlation of individual lake records even over large distances. The detailed stratigraphy is used in combination with micro-XRF core
scanning records to link depositional variability with past environmental and climatic changes. However, in each
lake the major sedimentological transitions are reflected by different geochemical elements due to the different
depositional conditions. Here we present a statistical concept for XRF core scanning data to evaluate the timing
and frequency of the most prominent sedimentological transitions of the Early to Mid Holocene. Preliminary
results reveal that depositional conditions prevail over relatively long periods (102-103 yrs) between the Younger
Dryas and ∼6000 yrs. The sedimentological transitions during this period are associated to regional climatic
changes in the southern Baltic lowlands during this period. After ∼6000 yrs BP, depositional conditions vary at a
much higher frequency (10-102 yrs), which are associated with a stronger local and lake internal environmental
variability. Ongoing research focuses on a multi-proxy approach to further constrain possible links between
depositional changes recorded in these varved lacustrine sediments with Early- to Mid-Holocene climatic and
environmental variations.
This study is a contribution to the Virtual Institute of Integrated Climate and Landscape Evolution Analysis – ICLEA – of the Helmholtz Association.

