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Prediction of the potential geographical distribution of Cymbidium goeringii and

C. faberi under the background of global warming

LIANG Hongyan'?, JIANG Xiaolei’, KONG Yuhua', YANG Xitian' "

1 College of Forestry, Henan Agriculture University, Zhengzhou 450002, China
2 Sanmenxia Polytechnic, Sanmenxia 472000, China

Abstract: To evaluate how climate change may influence species distribution, we simulated the potential geographical
distribution of Cymbidium goeringii and C. faberi under current and 2070 climate conditions based on 157 species presence
data sets and 19 bioclimatic variables using MaxEnt software. The climate change model showed increases in the annual
mean temperature, minimum temperature of the coldest month, and mean temperature of the coldest quarter. The area under
the receiver operating characteristic curve ( AUC) values for these factors varied from 0.9 to 1.0, which indicated that the
prediction had high reliability. Four bioclimatic factors, minimum temperature of the coldest month, mean temperature of
the coldest quarter, annual precipitation, and precipitation of the driest month, were the main bioclimatic factors affecting
the geographical distributions of C. goeringii and C. faberi. With global warming, the area of suitable habitat for C. goeringii
will shrink, whereas the area for C. faberi will expand and is projected to migrate northward. Our results provide scientific

references for ecological risk assessment and introduction of C. goeringii and C. faberi.
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Fig.2 Comparison of bioclimatic variables in current and 2070 ( RCP 2.6 scenario)
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Fig.5 Response curves of major bioclimatic factors
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Table 1 Prediction of suitable area of C. goeringii and C. faberi under different RCP scenarios

Yy 155 TE A AR 2R Suitable level
Species Scenarios 1 2 3 4 5

2% C. goeringii Bt} 58.175 95.748 64.160 43.811 699.948
2070 RCP2.6 50.917 93.229 57.316 53.497 706.688

2070 RCP4.5 56.979 88.927 60.569 51.519 703.651

2070 RCP6.0 51.189 92.465 57.892 53.796 706.302

2070 RCP8.5 53.751 90.614 56.189 49.685 711.404

> C. faberi i 51.262 111.819 47.149 72.526 679.085
2070 RCP2.6 52.599 103.491 60.260 75.144 670.151

2070 RCP4.5 61.434 92.923 58.211 77.001 672.074

2070 RCP6.0 53.895 101.557 59.222 73.460 673.510

2070 RCP8.5 56.100 95.791 62.699 67.621 679.432

BEAEH 1.0.54<P<1; 2.0.34<P<0.54; 3.0.18<P<0.34;4.0.05<P<0.18; 5.P<0.05

AR ZE M P>0.18 [ A DORFE I, Wi 7 P8 R 2 0 18 3 A DX 90 B B S 0/ (P>0.34) |, 3 Rk B B 1) JL i A4 1)
BE(FE2), BeAN, WE 7 B AT IR YRR T, LLve PH 3 L 3 2 058 AR S5 R 0.05<P<0.18, Tt )
2070 4F , 12 X3 22 FaE A= SR 90K R 0.18<P<0.34
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Fig.6 Distribution prediction of C. goeringii in current and 2070
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Table 2 Prediction of suitable area in several provinces and autonomous regions under RCP2.6 and 8.5 scenarios

YyFh R B 1% 4 4% Suitable level By 18 4 4540 Suitable level

Species Scenarios Province 1 2 3 4 5 Province 1 2 3 4 5
> MEr BkPE 0.23 1.30 3.46 3.81  11.57 bl 0.09 1.73 2.59 5.85 5.84
C. goeringii  RCP2.6 022 090  3.35 3.77 1211 0.02 1.21 136  6.89 6.63
RCP8.5 0.24 1.33 372 295 1211 0.10 1.18 1.74  6.55 6.52
MEr o WL 375 6.90 6.29 0.60 0 B 0 0.01 1.02 1.29 0.85
RCP2.6 4.57 728 492 0.76 0 0.39 0.41 0.49  0.82 1.05
RCP8.5 4.18 7.79 5.23 0.34 0 0.21 036 049 0.4l 1.69
2 WET BV 4.58 4.61 2.71 3.43 5.03 1L 0.04 0.16 0.88 4.61 10.25
C. faberi RCP2.6 2.07 7.03 3.83 2.44 4.99 0 0.03 1.84 375 10.31
RCP8.5 479 436 3.75 2.87 4.58 0 0.03 1.44  4.09 10.38
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YyFh -y T A 4% Suitable level By i %% Suitable level
Species Scenarios Province 1 2 3 4 35 Province 1 2 3 4 3
MEr o MR 0.85 4.45 4.94 3.83 2.05 ITER 0.32 0.91 1.01 7.69 5.44
RCP2.6 0.09  6.45 6.03 2.06 1.48 0.04 027 1.23 8.93 4.89
RCP8.5 026  4.08 7.67 2.40 1.69 0.03 0.39 1.77 8.37 4.81
M T 1.77 9.33 8.62 1.22 0 &R 0.98 8.37 5.87 0.36 0
RCP2.6 256 575 1030  2.32 0 0.39 3.48 8.53 3.18 0
RCP8.5 0.77 6.80  11.11 2.26 0 0.73 329 10.35 1.21 0

T/ IR 57 5, e h R I U . 35 AR 254 1.0.54<P<1; 2:0.34<P<0.54; 3:0.18<P<0.34;4.0.05<P<0.18; 5.P<0.05

B7 BEZLETK 2070 FARBESKRERRTHMEERN
Fig.7 Distribution prediction of C. faberi in current and 2070
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