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Table 1 Predication performance of transfer functions for DWT, pH and peat moisture

- TRAE HER pH VeI 5

RMSEP R RMSEP R RMSEP R
WA.inv 10.93 (7.75) 0.57 (0.72) 0.29 (0.18) 0.48 (0.72) 3.40% (1.95%) 0.34 (0.62)
WA.cla 12.99 (8.31) 0.59 (0.72) 0.36 (0.19) 0.50 (0.73) 4.85% (2.26%) 0.37 (0.63)
WA.inv.tol 11.28 (8.33) 0.55 (0.68) 0.28 (0.18) 0.51 (0.70) 3.42% (1.97%) 0.34 (0.62)
WA.cla.tol 13.35 (9.10) 0.56 (0.68) 0.36 (0.23) 0.52 (0.68) 4.76% (2.19%) 0.36 (0.62)
WA-PLS 10.93 (7.39) 0.57 (0.74) 0.29 (0.18) 0.48 (0.72) 3.40% (1.95%) 0.34 (0.62)
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Building Transfer Functions Between Testate amoeba and
Environmental Variables with ‘rioja’ Package

LI Hong-kai'?, LI Wei-wei', PU You-bao', WANG Cong-yang', WANG Song-mei',YANG Xiao-lin'

(1. State Environmental Protection Key Laboratory of Wetland Ecology and Vegetation Restoration,
Northeast Normal University, Changchun, Jilin 130024, China; 2. Institute for Peat and Mire Research,
School of Geographical Science, Northeast Normal University, Changchun, Jilin 130024, China)

Abstract: R language, as an open source programming language and software environment, is widely used in
statistics for its free availability. The ‘rioja’ package of R specially deals with the analysis of Quaternary sci-
ence data, containing functions for constrained clustering, transfer functions and plotting stratigraphic data.
Testate amoebae are a group of unicellular protists living in terrestrial habitats. Their decayed resistant and
morphologically diagnostic shells (tests) allow them to be extensive used as proxy in peat based paleoenviron-
mental reconstruction. This study aimed to: () Present an example of application of ‘rioja’ package; @ build
Testate amoeba-based transfer functions for quantitatively reconstructing paleoenvironment changes in Chang-
bai Mountains with peat archive. The training set was constituted by 75 samples collected from four peatlands,
Hani(42°12'50"N, 126°31'05"E), Jinchuan(42°20'47"N, 126°21'35"E), Chichi(42°03'16"N,128°03'22"E)
and Yuanchi(42°01'55"N,128°25'58"E), in Changbai Mountains, northeast China. Three factors, depth to wa-
ter table (DWT), pH and peat moisture, were selected as the target environmental variables. The models of
Weighted Averaging (WA) and Weighted Averaging Partial Least Squares (WA-PLS) were used to build trans-
fer functions. Leave-one-out was chosen as cross validation method. The results showed that the second com-
ponent of WA-PLS is the best models for DWT producing a RMSEP of 7.39 and R’ of 0.74. For pH and peat
moisture, both first component of WA-PLS and WA with inverse deshrinking could be regarded as the best
models for they have the lowest RMSEP and relatively higher R*. The RMSEP of pH is 0.18 and R* is 0.72,
while for peat moisture RMSEP is1.95% and R’ is 0.62. The performances of the transfer function were compa-
rable with other studies in the world. DWT, pH and peat moisture could be quantitive reconstructed with the
mean errors of £7.39 cm, +0.18 and £1.95%, respectively, if Testate amoebae assemblage of profiles was the

same as the training set in this study.
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