A new approach to human-landscape
interactions using the comparison of past
quantitative land-cover estimates and
prehistoric human activity models
Helena Svobodová Svitavská, Mária Hajnalová*, Jan Kolář, Petr Kuneš**, Martin Macek, Petr Tkáč and Péter Szabó

Department of Vegetation Ecology, Institute of Botany,v.v.i., Academy of Sciences of the Czech Republic, Zámek 1, CZ - 252 43 Průhonice
**Department of Botany, Faculty of Science, Charles University, Benátská 2, CZ - 128 01 Prague, Czech Republic
*Constantine the Philosopher University, Hodžova 1, SK - 94 974 Nitra, Slovakia
http:// longwood.cz/
helena.svitavska@ibot.cas.cz

Newly dated pollen record from an ancient lake of Vracov, situated in northwestern outcrops of the Pannonian Basin (Fig. 1, 2), revisits the question of
the persisting Holocene woodland steppe vegetation. The procedure of pollen concentrate using sodium polytungstate in heavy mineral separation was
applied for radiocarbon dating.
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REVEALS. Pollen record (Fig. 3) from a medium sized lake (22 ha) near Vracov was used to estimate the regional vegetation composition, which
enables us to more realistically determine ratio of forest and open land (Fig. 5). REVEALS model (Sugita, 2007) was applied to absolute pollen

Fig. 2

counts in 500 years intervals (Fig. 6). Altogether 27 taxa were selected with known regionally tested relative pollen productivities (Abraham, Oušková
et Kuneš, 2014) with other model parameters; included fall speed of pollen and wind speed of 4m/ s. The spatial extent of the region (Zmax) was set
to 25 km, which is consistent with the lake size and also with available archaeological data. The Sugita´s dispersal/ depositional lake model was used
to calculate regional vegetation composition (Fig. 6).
PALAEOCLIMATE. Due to the absence of any locally derived palaeoclimatic proxies, we used macrophysical climate model (MCM) as an independent
data source. MCM represents a heat-budget model derived from orbital forcing, variations in atmospheric transparency, and the principles of synoptic
climatology (Bryson, 2005). MCM was used to calculate local Holocene climate parameters temperature and precipitation monthly averages
for a meteorological site 29 km far from Vracov with similar today's climate (T 9.2 °C; PP 563 mm) where 3 decades long observations were available (Fig. 6).
HUMAN ACTIVITY MODEL (Fig. 4). Archeological evidence within 25km radius around Vracov lake was quantified with respect to temporal intensity and
spatial extend of past human activity. Monte Carlo simulation method was employed to deal with temporal uncertainty in archeological finds. From different
periods of archaeological cultures and compexes we have different record of past human activities, which can be caused by variety of reasons (intensity
of landuse, population dynamics, natural landscape processes, research history and others (Fig. 7).
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AGE-DEPTH MODEL (Fig. 8) was constructed using a Bayesian approach implemented in Bacon (Blaauw and Christen, 2011), based on IntCal13 calibration curve and prior information assuming mean accumulation rate of 20 yrs/cm and accumulation shape 1.5.
LOCAL ZONES. Pollen diagram (Fig.3) was zoned using optimal splitting by sum squares in Psimpoll program. All terestrial pollen were included in the
zonation.Significant zones were delimited by comparison with broken-stick model.
Considerably high reconstructed ratio of open land does not change dramatically throughout most of the Holocene. Increases in oak representation
follow the increases in human occupancy suggesting that oak might be dependent on management in the historic times. Expansion of oak is also
strongly correlated with increasing of summer precipitation (PP). The early Holocne arididy in the region played probably a significant role in maintaining
the open steppe vegetation.
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