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Abstract—Global biome models like BIOME! convert climate-model simulations of past
climates into biome distributions and thus facilitate comparison of both climate and biome
model results with biomes estimate from paleoecological data. We adapted a biomization
method, recently developed for European pollen data, for use with pollen data in eastern North
America and then compared its estimated biomes with those derived from applying BIOME!
to the climate simulations from the NCAR CCM1 (National Center for Atmospheric Research
Community Climate Model, Version 1) for 6000 years ago (6 ka). We first tested the biomiz-
ation method by seeing how well the biomes inferred from modern pollen data match observed
biomes. We found that modifications to the method were necessary in part to account for
physiological differences between North American and European taxa, and in part to cope with
our choice of using just 23 major pollen taxa. Our modifications significantly improved the
match between observed modern biomes and pollen-derived biomes, as measured by the kappa
statistic. We tested our tuning of the biomization method by matching its inferred 6 ka biomes
to biomes estimated from pollen data using the modern analog technique. The degree of
agreement at 6 ka is close to that for today, showing that (1) the biomization method and
modern analog technique, when applied to the same pollen data, produce consistent results, and
(2) the modifications made to the biomization method are robust back to 6 ka. We then used the
results of the biomization method to test the biome maps simulated by BIOME, which derives
biome distributions from observed climate values for today and from the climatic simulations of
the CCM1 for 6 ka. Only a fair agreement is seen, and significant offsets exist in the placement of
biomes by BIOME]. For today BIOME! simulates the boundary between the temperate
deciduous and cool mixed forests to be too far south and the steppe-forest boundary to be too far
west. These model biases are also evident in the simulations at 6 ka despite the fact that CCM1
simulates warmer than present temperatures in the central United States. To the north, however,
BIOMEI correctly simulates the cool mixed forest and taiga boundary at 6 ka as more north-
westward than at present. & 1998 Elsevier Science Ltd. All rights reserved

INTRODUCTION

The development of global biome models represents
a new stage in earth system modeling, By translating
simulated climate variables into maps of biomes, these
models explicitly link vegetation and climate patterns
together, enabling the climate simulations of general
circulation models (GCMs) to be evaluated by compari-
son to observed or inferred vegetation distributions. Just
as GCMs extend our understanding of the climate sys-
tem into areas and times with few direct measurements
of climate, biome models can estimate vegetation for
past times and regions containing few paleovegetation
data and can also predict the vegetational response to
increased atmospheric CO; conditions (VEMAP mem-
bers, 1995). The fundamental units of most biome models
are plant functional types (PFTs), which group plant taxa
according to their ecological similarities rather than
evolutionary heritage (Prentice et al, 1992). Biomes,
which are plant assemblages of large enough scale that
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their extent is primarily controlled by climate (Clements
and Shelford, 1939), are then defined in biome models as
assemblages of PFTs. BIOMEI!, the biome model
evaluated in this paper, predicts vegetation distribution
from four bioclimatic variables: growing degree days,
mean temperature of the coldest month, mean temper-
ature of the warmest month, and soil moisture
(Prentice et al, 1992). Each PFT is assigned a set of
tolerances, which frequently overlap among PFTs, and
biomes are defined as the various possible combina-
tions of PFTs.

By presenting climate simulations from GCMs in
terms of biome distributions, biome models show how
the summed effect of climate variables changes through
time, and allow the simulations of both biome models
and GCMs to be evaluated by comparing the simula-
tion to biomes observed or derived from fossil data.
Because biome models are generally tuned to modern
vegetation-climate relations, the strongest test of a bio-
me model is to compare its ‘postdicted’ vegetation






