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Abstract: [Objective] This paper aims to analyze the potential distribution areas of extremely small
population of endangered plant Acer catalpifolium in China today and in the future, reveal the distribution
dynamics of A. catalpifolium under future climate change. [Method] Taking A. catalpifolium as the
research object, based on the existing A. catalpifolium distribution sites, climate data and altitude data, using
the MaxEnt model and GIS technology to simulate the current, 2050s (2041-2060) and 2090s (2081-2100)
(SSP126, SSP245, SSP370 and SSP585) distribution pattern of 4. catalpifolium under climate scenarios,
classify the fitness level and use the area under the receiver operating characteristic curve (ROC) (AUC) to
evaluate the accuracy of simulation, analyze the contribution rate of climate variables with the knife-cut
method to find out the dominant climate variables that restrict the distribution of A. catalpifolium; compare

the geographic distribution of A. catalpifolium under different climatic conditions based on the distribution
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area ratio (V,) and the degree of habitat change (N,) dynamic. [Result] The main suitable areas for A.

catalpifolium were distributed in southwestern China. The AUC values of the training set and the test set

under the nine climatic scenarios were both greater than 0.995, indicating that the model simulation accuracy

was extremely high. The warmest season rainfall, temperature seasonal variation standard deviation and

altitude had the highest contribution rates, which were 56.1%, 18.2% and 10.9%, respectively.

[Conclusion] Under the background of climate change, 4. catalpifolium will lose a large number of highly

suitable areas, and the habitat fragmentation will be more serious than the trend. The medium-to-high

intensity emission scenario SSP370 has little impact on the potential distribution area of A. catalpifolium.

This study can provide a basis for the in-situ and ex-situ conservation of the endangered species of A.

catalpifolium.
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Fig.2 MaxEnt model evaluation results of A. catalpifolium under different parameter settings
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Tab. 3 Akaike information criteria (AICc) for MaxEnt model of A. catalpifolium under different parameter combinations

ANEIE NS HCT B H B Max Enti 2 i AICCE

SHHE AICc value of A. catalpifolium MaxEnt model under different regularization parameters
Parameter combination
0.5 1 1.5 2 2.5 3 3.5 4
L 1701.19 1773.05 1818.27 1812.36 1806.35 1800.20 1794.03 1787.76
H 1557.06 1412.83 1334.19 1293.49 1319.24 1278.62 1249.96 1252.36
L+Q 1465.43 1127.27 1113.02 1108.63 1116.15 1132.10 1154.42 1166.25
L+H+Q 1869.88 1544.06 1385.27 1195.73 1116.06 1096.02 1098.19 1096.88
L+H+Q+P 1610.69 1307.60 1134.10 1105.80 1096.47 1119.45 1125.41 1130.05
L+H+Q+P+T 3615.42 1213.23 1108.74 1103.12 1097.55 1119.45 1125.41 1130.05
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Fig. 3 Distribution of suitable habitats for 4. catalpifolium in

China under current climate
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Tab. 4 Contemporary and future areas of 4. catalpifolium in each province in 2050s and 2090s km?
HiIX Area 14X Current 20505 2090

SSP126 SSP245 SSP370 SSP585 SSP126 SSP245 SSP370 SSP585
*[E China 193 339 73 589 109 951 175 007 122 267 74 423 65 586 102 581 90 359
V)1l Sichuan 112 362 53723 74792 109 322 80072 53011 47383 65 395 36302
1M Guizhou 41 161 3314 11175 20910 3297 2273 2481 503 —
2P Yunnan 9492 2308 4113 6334 2412 1475 1596 1926 694
74 Shaanxi 10 105 4098 6 806 15331 18 769 7778 3907 13 821 10383
H JKX Chongqing 16 188 3 865 6014 13519 5494 2288 2530 503 69
PR Tibet 313 3455 3698 3959 5348 4080 5747 11598 30298
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Fig. 4 Distribution of suitable habitats for A. catalpifolium in different periods and climates
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Tab. 5 Distribution dynamics of 4. catalpifolium

215 HAd I A AR L

AN
Climate scenario

Distribution area ratio in current and other

A AR
Habitat change extent (N,)/%

B Y
Habitat change trend

periods (V,)
14X Current 1 0 A48 No change
2050s SSP126 1.28 24.9 524 Contraction
2050s SSP245 1.19 19.6 ¥e4# Contraction
2050s SSP370 0.97 7.2 475K Expansion
2050s SSP585 1.09 19.1 524 Contraction
2090s SSP126 1.30 27.9 ¥e4# Contraction
2090s SSP245 1.34 31.7 e 4# Contraction
2090s SSP370 1.00 31.6 R4 No change
2090s SSP585 1.05 55.7 24 Contraction
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Tab. 6 Contribution rates and important values of major climatic factors to the distribution of 4. catalpifolium

5 Code A% [AF Environmental factor TTHk# Contribution rate/%  H #f Importance value

Biol8 HWEZ= P4 7K & Precipitation of the warmest quarter 56.1 0.8
Bio4 W ZA AL FRUEZE SD of temperature seasonal change 18.2 1.5
Alt K Altitude 10.9 0.8
Biol9 F A ZE[% TN & Precipitation of the coldest quarter 3.8 1.1
Bioll A 2151 Mean temperature of the coldest quarter 3.6 57.7
Bio2 H )55 H % 2 Daily range of monthly average temperature 2.8 0

&t Total 95.4 61.9
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Fig. 5 Response curves of A. catalpifolium distribution to 6 environmental factors
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