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Climatic Response of Vegetation Inferred from Surface Pollen from
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Abstract: Records from terrestrial ecosystems play a key role in the understanding of the history and the
mechanisms of the past global changes. Pollen analysis is one of the best proxies for past changes in the
environment. However, due to the complicated relationship between pollen dispersal process and their final
accumulation in the sediment, the relationship between fossil pollen assemblages, vegetation reconstructions and
climate is not linear. This is why research on surface pollen assemblages and their relationships with modern
vegetation and climate provide a foundation for reconstructing paleoenvironments based on fossil pollen. In order
to investigate the relationship between the surface pollen and modern vegetation, the authors analyzed a total of
54 surface pollen samples from Dalianhai Lake catchment, a typical small basin in the transition area from arid to
semi-arid region, northwest China. The pollen spectra from this region serve as the direct source contributed by
wind, and the corresponding relationship between the pollen assemblages of surface samples and main vegetation
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types is better. Hierarchical Cluster Analysis (HCA) and the RDA ordination analysis of the main herbs and
shrubs pollen assemblages stored in surface samples indicate a good correspondance relationship between pollen
in the sediment and main vegetation from the region. Temperature and moisture are the main factors identified to
influence plant distribution. Pollen response surfaces are non-linear function describing the way in which the
abundances of taxa depend on the joint effects of two or more environmental variables, which has been broadly
used for studying all kinds of palaeoclimatic projects such as COHMAP. In this paper the authors also used this
non-linear method to generate pollen climate-response surface models from 54 surface -pollen samples from
Dalianhai Lake catchment and associated climatic parameters at sites; Four different kinds of herbs were selected
by the Principle Components Analysis (PCA) with high Eigenvalue and clear indicative significance, which
abundance and mean July temperature and annual precipitation were used to obtain second or third degree
multiple regressions by various non-linear variable transformations to allow flexibility shapes. The abundance of
each species is represented by the height (Z) of surface coordinates (X, Y) corresponding to the values of
precipitation (¥) and mean July temperature (X). The results indicate that the response surface pollen typically has
at least one peak, and each fitted surface is unique for estimating past climate. In this study, Artemisia-
Chenopodiaceae assemblage reflects the relative wetness, while Chenopodiaceae-Artemisia reflects relatively dry
conditions, Increases Cyperaceae indicates cold-wet weather, and in Poaceae reflects either cold-wet and/or
warm-wet conditions, which is consistent with other research work from North China. This is the first trial to use
the pollen climate response surface model to quantitative reconstruct palaeoclimate in the northeastern Tibetan
Plateau. Because of the insufficient pollen data of the surface earth samples, this research work is only considered
as an attempt for a quantitative reconstruction of the palaeoclimate and palaeoenvironmen.
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Fig. 1 Location of sampling sites of surface pollen in Dalianhai Lake catchment
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Fig. 2 Main pollen taxa percentage spectra in Dalianhai Lake catchment (unit: %)
4
, s 2 TR0 L T B LS R
2.1 (Artemisia)
2 3 : 3a ,
Z=PotBIX+PoY+BXo+ B XY+ Yo+ BeXstpXo Y+ 7 13~161C
ﬂgXY2+ﬁgY3+8 200~400 mm y
,Z X Y , ,
7 y Bo B , 45% ,
, € (Chauhan, 2010; 60% ; 7 17~20°C,
Emberlin, 2002) ( B , 1997, , ,
1998; , 1996) , 35%~45%
) (1996) b2 (1998)
2~3 2.2 (Chenopodiaceae)
, F ©) 3b ,
(S%p) 3 , 12~20 200~400 mm
(1996) “*
) »> : (1996)  HE  (1998)
x vy z , N ; 2.3 (Cyperaceae)
(2) 22 3c
1 ( 1
1) , 7 10~16°C,

) T 16~20°C,



89

R1 AMEVEMHERAR. AREEAREANRETNSH

Table 1 Response surface regression results, plan of model building and evaluation parameter of 4 taxa

Bo Bi B2 Bs B Ps Bs Vizs
X y z
Inx Iny arcsin(z®%)  —66.52 29.30 16.09 -0.7478  -7.443  0.6223 0 0
X (y/10>  arcsin(z®%)  -1.212 1629 -1451 -6.367 -1.273 2.979 7.437 7.475
X Iny arcsin(z®®)  —4.940 -0.0013 1.883  0.0494 0.0002  -0.1717 0 0
Inx Iny arcsin(z®®) 9.276 -9.887 -1.595 3.245 0.3697 -0.0606 -0.3203 -10.975
Ps P n F Cl% S’
X y z
Inx Iny arcsin(z®®) 0 0 45 5.728 32.343 0.0089
X (y/10)>  arcsin(z®®)  -1.100  -1.450 51 2.869 43.60 0.01752
x3 Iny arcsin(z®®) 0 0 53 2.759 15.63 0.0163
Inx Iny arcsin(z®®)  1.9679  0.0478 30 2.5259 25.22 0.0361
N
=
#
ES
)
1
Bl
7r
= S
= i
b #
= £
2 ®
~ 12 ; R's
20010 n @y 50010 »
3 BMFEESSGETHT AHEBESERKE) YN
Fig. 3 Three-dimensional response surface of pollen abundances and climatic changes
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