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Abstract

Parthenocissus quinquefolia is a perennial vine widely used in urban greening, dust reduction, and
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the pharmaceutical industry. To explore the impact of climate change on its suitable habitats, this
study predicted the distribution of its potential suitable habitats in China under current and future
climate conditions using the MaxEnt model and ArcGIS technology, based on 519 distribution rec-
ords and 19 bioclimatic variables. Future predictions covered four periods under four shared so-
cioeconomic pathways (SSP126,SSP245,SSP370, and SSP585). The results showed that the MaxEnt
model had high prediction reliability (AUC = 0.928). Annual precipitation, precipitation of the warm-
est quarter, and minimum temperature of the coldest month were identified as the dominant fac-
tors, with optimal thresholds of 753.19~1891.42 mm, 435.42~721.89 mm, and -4.90°C ~5.66°C, re-
spectively. Under current climate conditions, the area of suitable habitats was 215.15 x 10* km?,
concentrated in provinces in central and southern China. Future suitable habitats are projected to
show an expanding trend, particularly under high-emission scenarios. By the 2081~2100 period,
the suitable habitat area under the SSP370 scenario will reach 413.67 x 104 km?, an increase of
92.27% compared to the current period. The expansion areas will migrate toward northern North
China, eastern Northwest China, and Northeast China. This study reveals the dependence of Par-
thenocissus quinquefolia on humid climates and its potential for adaptive expansion under global
warming. Research reveals Parthenocissus quinquefolia’s dependence on humid climates and its
potential for adaptive expansion under global warming, offering a scientific reference for assessing
ecological risks in prospective introduction areas.
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Figure 1. Geographical distribution of Parthenocissus quinquefolia
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Table 1. Contribution values of environmental variables

* 1. SR TETTE

B3 A FAIR TUBREE/ % B E /%
biol2 FIPF/K & Annual precipitation (mm) 38.9 23.7
bio6 4 A 0 BAKIEE Minimum temperature of coldest month (C) 24.6 14.1
bio2 PR E H¥ Z Mean diurnal temperature range (C) 7.8 42
bio4 T B) R Temperature seasonality 5 5.3
bio5 B A 3 i iR Maximum temperature of warmest month (C) 3.8 5.1
bio3 ZEIEME Isothermality 35 0.2
biol4 T HGEKE Precipitation of driest month (mm) 2.6 52
bio8 I ME 2R 240 E Mean temperature of wettest quarter (C) 2 1.4
biol PR Annual mean temperature (C) 1.9 0
biol0 R 2% 1) Mean temperature of warmest quardter (‘C) 1.8 0.2
bio7 FEiR Z Y6 B Temperature annual range (‘C) 1.4 0.1
biol8 IR ZE 5 [% 7K & Precipitation of warmest quarter (mm) 1.3 18.7
biol5 &K B2 ARk Precipitation seasonality (mm) 1.2 2.4
biol9 2 2= [% /K & Precipitation of coldest quarter (mm) 1.1 3
bioll A 2= 1) Mean temperature of coldest quarter (‘C) 1 0.5
biol3 I H 4y %7K & Precipitation of wettest month (mm) 1 9.6
bio9 T2 % P2 E Mean temperature of driest quarter ('C) 0.8 3.9
biol7 I TZ= 5 [% /K & Precipitation of driest quarter (mm) 0.4 24
biol6 IR 2R [% K B Precipitation of wettest quarter (mm) 0.1 0
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Figure 2. Correlation analysis of bioclimatic variables
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Figure 3. ROC curve validation of predicted data for Parthenocissus quinquefolia
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Figure 4. Jackknife test of key environmental factors influencing the distribution of Parthenocissus quinquefolia
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Figure 5. Response curves of key climatic variables: Panels (a)~(f) correspond to the response curves for annual mean precip-
itation, warmest-quarter precipitation, minimum temperature of the coldest month, precipitation of the wettest month, temper-
ature seasonality coefficient, and precipitation of the driest month, respectively
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Figure 6. Current suitable distribution of Parthenocissus quinquefolia
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MR IE A X AN 20N A, MR T A& A X AR 1.76 x 104 km?, HAN 211.38 x 10°km?,
BN 3.78%, EAKIE 7 iR,

Table 2. Area of suitable habitat for Parthenocissus quinquefolia under different periods and climate scenarios
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s (x10* km?) (x10* km?) (x10* km?) (x10* km?)
43 Current 744.85 103.65 67.06 4445
sspl.26 748.62 99.10 68.42 43.86
ssp2.45 646.01 93.49 101.07 119.43
2021~2040
ssp3.70 658.81 87.17 102.65 111.37
ssp5.85 632.06 121.51 120.10 86.33
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ssp5.85 557.81 131.17 85.47 185.55
sspl.26 669.60 94.10 116.12 80.18
ssp2.45 580.74 125.70 109.81 143.74
2081~2100
ssp3.70 546.33 127.15 111.71 174.81
ssp5.85 595.42 119.29 107.78 137.51
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Figure 7. Projected suitable distribution of Parthenocissus quinquefolia under future climate scenarios: Panels (a)~(p) depict
the projected distributions under four ssp scenarios (ssp126, ssp245, ssp370, and sspS580) across four time periods—(a)~(d)
2021~2041, (e)~(h) 2041~2060, (i)~(1) 2061~2080, and (m)~(p) 2081~2100
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Table 3. Changes in the area of suitable habitat for Parthenocissus quinquefolia across different periods and climate scenarios
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Figure 8. Trends in the suitable distribution of Parthenocissus quinquefolia under future climate scenarios: Projected Suitable
Distribution of Parthenocissus quinquefolia under future climate scenarios: Panels (a)~(p) depict the projected distributions
under four ssp scenarios (sspl26, ssp245, ssp370, and sspS80) across four time periods—(a)~(d) 2021~2041, (e)~(h)
2041~2060, (i)~(1) 2061~2080, and (m)~(p) 2081~2100
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