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5: Modelling pollen sedimentation using POLLSCAPE

As an attempt to validate the POLLSCAPE model empirically, the plant distribution around the calibration sites calculated from the historical maps was used as
input to the model. Pollen productivity estimates South Sweden were used (Sugita et al., 1999; Brostrom et al., in press), and the model predicted pollen
proportions could be compared to the values observed in the AD 1800 lake sediments. The pollen types were split into four and ten groups, and vegetation

4. Estimating the Relevant Source Area of Pollen (RSAP)

RSAP is defined by Sugita (1994) as the area beyond which the goodness-of-fit between pollen
assemblages and distance weighted plant abundance does not improve. When using the ERV model,
the likelihood function score decreases as goodness-of-fit improves, and the radius of RSAP is

1. Introduction

A better understanding of the quantitative relationships between pollen assemblages from lakes and the composition and structure of the
vegetation in the surrounding landscape will allow a more detailed interpretation of late Holocene pollen diagrams, and thus hopefully lead to a
better understanding of the history of the cultural landscape.

The aim of this study, which is part of a Ph.D. project at the University of Copenhagen (Nielsen, 2003) was to improve the quantitative
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could be identified on modern maps, and neighbouring parishes were joined. The spatial accuracy of the maps compared to modern ones was good, as the mean east west
error (RMSE) was ca. 20 m.

The land cover composition was calculated in 20 m wide concentric rings around each site, to a radius of 2 km (2.5 km for estimation of RSAP). From the land
cover composition, the approximate plant species composition could be estimated, based on archival data on crop composition in the arable fields (Remer, pers.
comm.), and the dominant tree species in a number of woodlands (Fritzbeger, pers. comm.), along with vegetation analyses from modern analogues of historical
land use in the neighbouring southern Sweden (Brostrom, 2002). Pollen types and corresponding plant species were grouped into eleven, ten and four groups
(taxa), to make the conversion simpler.

The plant composition was distance weighted according to the Prentice/Sugita model of pollen dispersal and deposition (Prentice, 1985; Sugita, 1993). The
distance weighting function for each pollen type depends on its fall speed, average wind speed, atmospheric conditions and basin size. The ten and eleven groups
were defined so that the pollen types in each group had similar fall speed. The Extended R-value (ERV) model (Prentice and Parsons, 1983; Sugita, 1994) is used

to analyse the relationship between pollen proportions and distance weighted plant abundance.

% Validations of the POLLSCAPE model:
+ Estimates of RSAP from simulations are similar to empirical results using the same patch size and species composition (Table 1)
+ Simulated pollen proportions based on the historical vegetation data are correlated with observed values, and of similar magnitude
(Figs. 7 and 8)

% The Relevant Source Area of Pollen:
+* RSAP for the Danish lakes has a radius of ca. 1700 m, plus or minus a few hundred meters, depending on the region (Figs. 4 and 5)
+ The difference in RSAP between western and eastern Denmark is probably determined by a difference in patch size (Table 1)
+* RSAP does not depend on windspeed (Fig. 4)

The average wind speed in Denmark today is 4.8 m/s for the months March to
August, when most plants flower, measured at western stations(Cappelen and
Jorgensen, 1999). The wind speeds at the lake surface are somewhat lower.

Likelihood function score

Figure 5. Average landcover composition around the
sites in the two TWINSPAN groups. The eastern group
is dominated by arable land, the western group by
heathland. Woodland is relatively scarce in both
regions. The average patch size of the vegetation is 79
ha in the western region and 33 ha in the east.
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Figure 6. Likelihood function scores for the lakes in each of
the two regions, estimated using ERV model 1, 4 taxa wind
speed 2.75 m/s and the Sugita distance weighting function.

Simulations using POLLSCAPE

The POLLSCAPE model simulates the pollen deposition in a given basin from the spatial distribution of plants around the site by applying the Prentice/Sugita model of
pollen dispersal and estimates of pollen productivity for the plants involved. The plant distribution can come from a digital map of a real landscape, or from a hypothetical
landscape.

% Wind speed affects the composition of the pollen assemblages, even though it does not affect RSAP (Fig. 8)

Digitised land cover

lake In this case, five landscapes characterised by different land cover compositions and patch sizes were designed, using the program MOSAIC (Middleton and Bunting, in
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The map shows different land cover signatures. Once the land cover has been digitised and georeferenced, the area of different land covers can
be calculated and distance weighted using GIS.

If vegetation patch size has changed through time, so has RSAP.

Simulations can be used to estimate the probable range of past RSAP. Table 1. Empirical and simulation estimates of the radius of RSAP (all estimates are +/- ca 100 m).
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