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Habitat suitability evaluation of invasive plant species Datura stramonium in Liaoning Province: Based on
Biomod2 combination model. WANG Ziwen' > YIN Jin°® WANG Xing’® CHEN Yue’® MAO Zikun®’
LIN Fei’® GONG Zonggiang® WANG Xugao’ > (' College of Life Sciences Liaoning University ~Shenyang
110036 China; *CAS Key Laboratory of Forest Ecology and Management Institute of Applied Ecology —Chinese
Academy of Sciences Shenyang 110016  China; *Key Laboratory of Terrestrial Ecosystem Carbon Neutrality ~Shen—
yang 110016  China; *CAS Key Laboratory of Pollution Ecology and Environmental Engineering Institute of
Applied Ecology Chinese Academy of Sciences Shenyang 110016 China) .

Abstract: Datura stramonium as a major invasive plant in Liaoning Province is difficult to be removed after its
successful invasion and is a great threat to ecological environment and biodiversity. To evaluate the habitat suitabi—
lity of D. stramonium we collected its geographic distribution data in Liaoning Province through field investigation
and database query and using the Biomod2 combination model and investigated its potential and suitable distribu—
tion areas and main influencing environmental variables at present and under future climate change scenarios
respectively. The results showed that the combined model which composed of GLM ( generalized linear model)
GBM ( generalized boosting regression model) RF ( random forest model) and MaxEnt ( maximum entropy
model) had a good performance. By classifying the habitat suitability of D. stramonium into four categories: high—
medium— low—and un-suitable habitats we found that the high—suitable habitats were generally distributed in the
northwest and south of Liaoning Province with an area of about 3.81x10* km® accounting for 25.8% of the total
area. The medium-suitable habitats were mostly distributed in the northwest and central parts of Liaoning Province
with an area of about 4.19x10* km” accounting for 28.3% of the total area. Slope and clay content of topsoil ( 0—
30 cm) were the two main variables explaining the habitat suitability of D. stramonium and the total suitability of
D. stramonium first increased and then decreased with the increasing slope and clay content of topsoil in this region.
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* E-mail: wangxg@ iae.ac.cn



5 : e Biomod2 1273

Under future climate change scenarios the total suitability of D. stramonium showed an expanding trend and its
suitability would be obviously increased in Jinzhou Panjin Huludao and Dandong.

Key words: biological invasion; Datura stramonium; protentional distribution; climate change.
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Table 1 Environmental variables used in the model °
Environmental variable Description Code 2 Biomod2
Annual mean temperature ( C) biol Table 2 Species distribution model of Biomod2 platform
Climate variable Mean diurnal range ( C) bio2
Temperature seasonality ~ biod Model name Model code
Max temperature of war—  bioS Generalized linear model GLM
mest month ( C) Boosted regression tree model GBM
Annual precipitation ( mm) biol2 Generalized additive model GAM
. . (0~30 cm) Topsoil clay con- T_CLAY Multivariate adaptive regres—  MARS
Soil variable tent ( %) sion spli lel
o ) ) sion spline mode
hd (0~30 cm) Topsoil potential of PH Classification tree analysis model CTA
ydrogen
: ibove sea level ( m) ASL Artificial neural networks model ANN
Terain variable Slope () SLO Surface range envelope model SRE
Human influence index HIT Flexible discriminant analysis model FDA
Human influence index Random forest model RF
variable Maximum entropy model MaxEnt
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2.2 Fig.2 Contribution percentage of the environmental variables to
distribution of Datura stramonium.
1 The meanings of environment variables were
shown in Table 1.
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Fig.1 Comparison of TSS and AUC of individual models and

their ensemble model.

EM: Ensemble model; GBM:

lized boostinged regression model; GLM:

Genera—
Generalized
linear model; MaxEnt: Maximum entropy model; RF:

Random forest model.

3
Fig.3 Potential distribution of Datura siramonium in Liaoning
Province based on ensemble model.

A: Modelling point. 1 :
Lowly suitable area; III':

Unsuitable area; 1I:
Moderately suitable area; 1V:

Highly suitable area. The same below.
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Fig.4 Potential distribution of Datura stramonium in Liaoning Province based on ensemble models under different climate scenarios.
SSP1-26: Low forcing scenario; SSP2-45: Medium forcing scenario; SSP3-70: Medium to high scena—
rio; SSP5-85: High forcing scenario. The same below.
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Fig.5 Prediction of the suitable habitats of Datura stramonium
under different climate scenarios. .
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Table 3 Changes of distribution area of Datura stramonium in different periods under different climate scenarios
Period Climate Total suitable Loss area Gain area Unchanged Range Percentage Percentage
scenario area (% 10° kmz) ( x10° kmz) area change of loss of gain
( x10° km?) ( x10° km?) (%) (%) (%)
Current 12.08
2050s SSP1-26 13.04 0.58 1.54 11.12 8.0 4.8 12.8
SSP2-45 13.01 0.85 1.78 11.15 7.7 7.0 14.7
SSP3-70 12.62 0.74 1.28 11.54 4.8 5.8 10.6
SSP5-85 13.48 0.25 1.65 10.68 11.7 2.0 13.7
2070s SSP1-26 12.85 0.57 1.34 11.31 6.6 4.5 11.1
SSP2-45 12.72 0.66 1.30 11.44 5.7 5.1 10.8
SSP3-70 13.19 0.42 1.53 10.97 9.2 3.5 12.7
SSP5-85 13.04 0.55 1.51 11.12 8.3 4.2 12.5
2090s SSP1-26 13.31 0.47 1.53 11.02 10.2 2.5 12.7
SSP2-45 13.72 0.14 1.78 10.44 13.5 1.2 14.7
SSP3-70 13.35 0.31 1.58 10.81 10.5 2.6 13.1
SSP5-85 13.42 0.46 1.62 10.92 11.1 2.3 13.4
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6

Fig.6 Centroid migration routes under different climate change scenarios.
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