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Abstract: The integration of new statistical techniques and increasing availability of multi-sources and multi-scale
data sets promote the development of species distribution modeling. Yet, choice of data sets, different model types
and their underlying ecological theories and assumptions can cause uncertainty in model predictions. In order to de-
crease prediction uncertainty, studies using model ensemble are gaining in popularity. In this paper we apply the Bi-

oMod package developed under R environment to predict the spatial distribution of Tsuga chinensis using nine differ-

x FEEIUH . b ERRE BRI TR E By W0 H—— R AR AR W R IR IZ S R (KSCX2-EW-J-24)
sk PHIAAMEE . Author for correspondence ; E-mail; xuefei@ mail. kib. ac. cn
ek FIB . 2012-10-19, 2013-02-26 #2532 %
YEH A B (1987-) %, WLAFSEA:, BFSE T o g A A2 R M i S A2 AR, . E-mail : biyingfeng@ mail. kib. ac. cn



648 MW o k5w OR ¥R

5535 %;

ent models. Our aims were to evaluate model performance, select explanatory variables, and assemble the best pre-

dictive output. Random Forest, MARS and GAM performed the best amongst the nine models compared, while SRE

was the worst. The ensemble models predicted that the areas of high probability for T. chinensis presence lie mainly in

Southwest China and the periphery of the Sichuan basin, and are also distributed sporadically in South China and Tai-

wan. These predictions reflect the actual distribution pattern of 7. chinensis, and show high agreement with other ana-

lyses. The application of BioMod for model ensemble lowers uncertainty and improves the prediction performance.
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Fig.2  Location map of herbarium collection used

for species distribution models
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rdm2 Bio8 Bioll ** Biol2 Biol6 * Biol * 0.78 0.78 0.92
rdml 1 Biol4 Biol6 * Bio5 * Biol8 ** Bioll ** 0.77 0.70 0.91
rdm21 Biol * Biol5 ™ BiolO Biol7 * Bioll ™ 0.79 0.81 0.93
rdm22 Biol9 Biol5 ™ Biol8 ** Bio5 * Biol3 0.85 0.75 0.92
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Note: ™ denotes climatic variables occurred three times in the five best performed variable-combinations; * denotes two times occurred variables



539 BRI XUAE . W] BioMod 4R 8 22 v YA 5 My b ) 2 1) S AT —— DABRAZTE H [ R R A A1 Ay 1) 653

PSP E A IR BEBORR B BAZ 9 2 A A
i, MEIFRRIEH, ARG N 741880
FRRIRRAZ 0 A KA —E 22 57, HORH 0 X4k
FAR—E, BRI, Fdl EARAZ A ) DA
FE F Y g b DU i R R X, R B A T
R RS HLIX

PA1 PA2
50/ 0
40 : a0 lus
. Loe
rdml 301 ‘,P 304 ,_‘o i'“
0 o 20 . 0
10 o 10
80 90 100 110 120 130 80 90 100 110 120 130
501 0
401 40 lns
" 1 0.6
rdm2 30 —*,ﬁ_ 2 30 "'p. - fos
204 i 20 b 02
10 10
80 90 100 110 120 130 80 90 100 110 120 130
S0 50
401 401 : lfls
Lo
rdmil sof S ) 0] fos
204 i 201 bia to2
10 10
80 90 100 110 120 130 80 90 100 110 120 130
0 | s0
40 : 401 ’ 0.8
s 0.6
rdm21 301 ,‘,0 301 *\ﬁ ; 04
20 v 20 1 . ‘02
10 10
80 90 100 110 120 130 80 90 100 110 120 130
50 0
40 40 08
- i o los
rdm22 301 KTk 301 K [os
1 i |
20 § 20 5 o2
10 10
80 90 100 110 120 130 80 90 100 110 120 130

P59 A as ) 431 B U B A A A2 25 Tl 43 A7 P
ml, m2, mll, m2l Fl m22 53502 5 MR E T4 5,
PAL, PA2 SABEHLAE LA PIE RS 1 a5
Fig.5 Assembly maps of T. chinensis across nine models using
the five best performed combinations of variables
(rml, ™m2, tmll, rm21, rm22) and two sets of randomly
produced Pseudo-absences ( PAl and PA2)
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