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Problems associated with applicability of the stand-scale vegetation reconstruction

model MARCO POLO: A case study in the Qaidam Basin
LIAO Mengna, TAN Bin, NI Jian *, LI Kai

College of Chemistry and Life Sciences, Zhejiang Normal University, Jinhua 321004, China

Abstract: Stand-scale vegetation reconstruction is an important component of pollen-based paleoclimate and
paleoenvironment research. Recently, several new quantitative reconstruction models have been reported, the applicability
of which needs to be validated before these models can be widely used. In this study, our aim was to assess the applicability
of the MARCO POLO model in an arid region (the Qaidam Basin). Top soil pollen collected from 24 plots and surface
pollen collected from four lakes were used as “local” and “ regional” pollen records, respectively. Our analyses
demonstrated that lake size is one of the important factors that influence the reliability of reconstruction. Large lakes in arid
regions tend to accumulate over-represented pollen types, leading to higher percentages of these pollen types in lake
sediments than in soil samples. The over-represented pollen will probably be identified as regionally derived pollen by the
model and incorrectly excluded from the “local” pollen records. Distance between lake and plot can also have a prominent

effect. If they are close to each other, lake surface pollen can better reflect the vegetation composition of the plot, which will
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contribute to obtaining more robust results from present/absence analyses. Pollen representation (R) is a key parameter for
the conversion of pollen percentage to vegetation coverage. R can vary considerably among different plots because it is
strongly influenced by pollen productivity, dispersal, preservation, and many other external factors. Therefore, it is crucial
to estimate R values correctly for the study region. To gain a more comprehensive understanding of the applicability of the

MARCO POLO model, further studies need to be conducted in regions with diverse climates or vegetation.
Key Words; MARCO POLO; stand-scale; vegetation reconstruction; pollen; Qaidam Basin
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Table 2 The results of linear regression analysis between reconstructed and real vegetation coverage of different taxa

TSR ik MPEES 3 AR R
Pollen taxa n regression coefficient R?
4%l Asteraceae 7 0.0774 0.0203
HHRIE} Cyperaceae 9 0.7406 0.9741
BB Ranunculus 7 -0.2810 0.6111
T Al Fabaceae 11 0.3555 0.2032
ARAF} Poaceae 14 0.5099 0.4233
8 Artemisia 15 0.0203 0.0008
#HF} Chenopodiaceae 10 0.8966 0.8676
WE R Ephedra 1 — _
H#ilJ&E Nitraria 7 0.5702 0.9847
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Fig.5 Comparing corrected pollen percentages between Group (A) and Group (B)—(D)

(1. Asteraceae 2. Cyperaceae 3. Ranunculus 4. Fabaceae 5. Poaceae 6. Artemisia 7. Chenopodiaceae 8. Ephedra 9. Nitraria)
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