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Potential suitable habitats of Chelydra serpentina Linnaeus in China
under future climate projection, based on MaxEnt and ArcGIS
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Abstract: [ Aim] The common snapping turtle ( Chelydra serpentina Linnaeus) is native to the Canada and the United States but
has been widely distributed in many countries in Asia, Europe and the Americas, posing serious threats to both local biodiversity and
public health in China. Therefore, it is crucial to predict the potential distribution of C. serpentina in China in order to provide a
significant scientific basis for assessing invasion risks and formulating effective control strategies. [ Method] In this study, a total of
76 distribution points of C. serpentina and 19 bioclimatic variables were used to predict the potential distribution in China under both
current and future climate conditions using the MaxEnt model and ArcGIS. The most important bioclimatic variables influencing its
distribution were analyzed. [ Result] The top three bioclimatic variables affecting the distribution of C. serpentina are the
precipitation of driest month, the min temperature of coldest month, and mean temperature of wettest quarter. These variables might
be the most important natural factor affecting the occurrence and distribution of C. serpentina. Under current climatic conditions, the
high suitability areas for C. serpentina are mainly concentrated in South China, Central China, and East China, with a few in North

China and Southwest China. There is almost no invasion risk in most of the northeast and northwest provinces of China. However, the
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high suitability areas are projected to increase in the future, particularly in the north Hubei, Henan, south Shaanxi, as well as local-

ized areas in Jiangxi, Hunan, and Sichuan provinces. On the other hand, the high suitability areas are expected to decrease in the

south Hebei, northwest Shandong, north Jiangsu, and localized areas in Guangxi and Sichuan provinces. With climate warming, the

centroid distribution of high suitability areas for C. serpentina is shifting towards the southwest and northwest. [ Conclusion] The C.

serpentina has a high invasion risk in southern, central, and eastern China, and this risk is expected to increase in the future. There-

fore, it is necessary to strengthen monitoring and regulation efforts in high-risk areas and actively conduct monitoring and investiga-

tions of invasive species to prevent further invasion and spread.
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Table 1 The 19 bioclimatic variables used in this study and their percent contribution in the model

ETlE D &S A B
Eﬁ;fiz HEAARAE REE Description of bioclimatic variable Percent :)f{\rfution/ % Wheth;E f igiff 1r:rj?odeling
Biol IR E Annual mean temperature/ °C 0 7 No
Bio2 SRR H 3525 Mean daily temperature range /°C 5.9 75 No
Bio3 ZEIRPE Tsothermality 6.7 J& Yes
Bio4 REZ AL S R EL Coefficient of seasonal temperature variation/C 3.8 1+ No
Bio5 A 4y B E TR Max temperature of warmest month/C 0.1 7 No
Bio6 =% H 5 AR Min temperature of coldest month/°C 17.0 & Yes
Bio7 IR B4R 2% Temperature annual range /°C 0.4 & No
Bio8 Bl 2R E Mean temperature of wettest quarter/°C 10.4 JE Yes
Bio9 BT Z IR Mean temperature of driest quarter/ “C 1.6 7 No
BiolO i P S Y Mean temperature of warmest quarter/°C 12.2 & Yes
Bioll A BT E Mean temperature of coldest quarter/ °C 1.5 % No
Biol2 ARk Annual precipitation/mm 6.8 7 No
Biol3 i A Oy Rk & Precipitation of wettest month/ mm 6.3 J& Yes
Biold  fT A {3 F¥/KE Precipitation of driest month/mm 26.4 & Yes
Biol5 [ K B 2= AR 3l R EL Seasonal variation coefficient of precipitation 0 75 No
Biol6 IRk Precipitation of wettest quarter/mm 0 7 No
Biol7 BT ZEFERKE Precipitation of driest quarter/mm 0 7 No
Biol8  INZER[R/K AL Precipitation of warmest quarter/mm 0 7 No
Biol9 iR ZJERE/K R Precipitation of coldest quarter/mm 1.1 7+ No
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Table 2 The size of high suitability areasof C. serpentina

in China under current and future climatic conditions

(B 34 PR AR X BRI The size
Scenarios Period of high suitability areas/km?
4 Current 1970—2000 865631.01
SSP126 2021—2040 958783.25
2041—2060 978539.80
2061—2080 957544.58
2081—2100 943346.45
SSp245 2021—2040 986565.44
2041—2060 1058882.56
2061—2080 1183950.32
2081—2100 1021712.54
SSP370 2021—2040 958638.74
2041—2060 1123645.42
2061—2080 1059078.03
2081—2100 1241963.26
SSP585 2021—2040 1096622.29
2041—2060 1060430.74
2061—2080 997200.46
2081—2100 1067417.35
2061—20804F 2081—21004F

2000 4000 km

BEl5 2021—2100 &F 4 F3tE4E S 25 ERE (SSP) THRES AL E SIS & XE
B[ FHES GS(2024)0645 S ]
Fig.5 The change of high suitability areas of C. serpentina in China from 2021 to 2100

under four shared socioeconomic pathways
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