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Comparing spatial distribution of torch tree in North America and China and its

preventing measures
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1 State Key Laboratory of Desert and Oasis Ecology, Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences, Urumgi 830011, China
2 University of Chinese Academy of Science, Beijing 100049, China

Abstract: Rhus typhina L is native to the eastern part of North America. After its introduction to China, it has been mainly
cultivated in infertile plains for afforestation and soil conservation purposes. However, due to its strong invasive and
spreading abilities, the inadequate management will severely disrupt the biodiversity of invaded ecosystems. In this study, a
combined approach using GIS and the MaxEnt model was employed to simulate the suitable distribution areas of Rhus
typhina L in North America and China, and to analyze the environmental factors influencing its distribution. The accuracy of
the model simulation was validated using ROC curves. The research results indicate that the suitable distribution areas of
Rhus typhina L in both North America and China are predominantly concentrated in regions with a relatively humid climate
between 30 to 40 degrees north latitude. The key environmental factors influencing the predictive results of the MaxEnt
model were climate-related factors. The AUC values of the predictive models were greater than 0.9 for both regions.
However, there were significant differences in the threshold ranges of certain environmental factors between the two regions.

After invading China, Rhus typhina L has undergone significant changes in its climatic niche and ecological space, posing a
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certain threat to the local ecosystems in China. This study provides a reference basis for quarantine monitoring and forestry
departments, aiding in the formulation of early warning and regulatory measures to effectively prevent the invasion of Rhus

typhina L in China and protect biodiversity.

Key Words: Rhus typhina L; MaxEnt model; spatial optimum distribution; invasive plant; environmental factors;

ecological damage
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Table 1 Description Table of environmental factors

SFHI T P ik

Environmental factors Full name Description

bio_1 Annual mean temperature AR IR

bio_2 Mean diurnal range 2 H ¥

bio_3 Isothermality R

bio_5 Max temperature of warmest month S 3 e il

bio_12 Annual precipitation AR

bio_15 Precipitation seasonality R K AR S R A

bio_17 Precipitation of driest quarter T B KR
t_cec_clay Topsoil cation exchange capacity ( clay) 2 A 2 Y B S TR
t_gravel Topsoil Gravel Content LR AR E S
t_oc Topsoil Organic Carbon IR A LR A i
t_ph_h2o0 Topsoil pH (H,0) R R

t_sand Topsoil Sand Fraction R G R

t_silt Topsoil Silt Fraction B RS

t_teb Topsoil total exchangeable bases [ )2 T EsE e P 5
aspect Aspect B[]

slope Slope YeE
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Fig.1 The spatial optimum distribution of torch trees in North

America
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Fig.2 The suitable distribution map of torch tree in China
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Table 2 Percentage contribution of each environmental factor

e ST AR (L) STEkE AR (TR E) SRBEP T DU E 3% (L3 it NER QU ED)
Envi al fact Percent contribution Percent contribution Envi al fact Percent contribution Percent contribution
nvironmen T’ nvironmen I
vironmentat factors (North America) (China) vironme actors (North America) ( China)
bio_1 17.2 27.7 t_gravel 1 0.6
bio_2 29 0.8 t_oc 0 1.1
bio_3 23 2.1 t_ph_h2o 1.6 0.1
bio_5 3.6 11.8 t_sand 2.1 0.1
bio_12 5.4 16.6 t_silt 1.6 0.2
bio_15 9.2 6 t_teb 0 0.9
bio_17 3.8 7.6 aspect 0.3 1
t_cec_clay 1.3 0.2 slope 0.9 23.2
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Fig.3 Importance of environmental factors in knife-cutting in North America
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Fig.4 Importance of environmental factors in knife-cutting in China
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Table 3 Distribution threshold range of environmental factors

T M%) ) - (%) 1)
Environmental factors Threshold Threshold Environmental factors Threshold Threshold
(North America) (China) (North America) (China)
bio_1 5.36—9.51 8.44—13.81 t_gravel 3.00—22.00 4.00—10.00
bio_2 9.21—12.59 9.99—12.71 t_oc 1.17—2.02 0.76—1.60
bio_3 26.82—33.00 25.00—29.00 t_ph_h20 4.50—4.80 5.36—6.69
bio_5 25.31—28.55 28.63—32.04 t_sand 37.15—86.00 34.49—62.13
bio_12 808.30—1086.69 405.74—691.25 t_silt 8.00—49.00 23.75—40.00
bio_15 12.00—23.00 85.69—107.70 t_teb 2.50—5.70 4.56—17.78
bio_17 105.43—222.85 12.00—31.44 aspect 106.73—215.92 127.07—239.69
t_cec_clay 36.00—78.00 0.22—1.17 slope 0.28—1.39 0.22—1.17
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