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Supplementary Table 

Table S1. Sampling locations. 

Species Longitude Latitude 

Gentiana_rhodantha 100.3125 25.22917 

Gentiana_rhodantha 100.3125 25.6875 

Gentiana_rhodantha 100.3542 25.02083 

Gentiana_rhodantha 100.6875 24.89583 

Gentiana_rhodantha 102.2292 29.9375 

Gentiana_rhodantha 102.4792 27.47917 

Gentiana_rhodantha 102.6042 26.64583 

Gentiana_rhodantha 102.6458 24.97917 

Gentiana_rhodantha 102.7292 34.10417 

Gentiana_rhodantha 102.8125 27.14583 

Gentiana_rhodantha 102.8125 30.35417 

Gentiana_rhodantha 102.9792 26.3125 

Gentiana_rhodantha 103.0208 25.39583 

Gentiana_rhodantha 103.0625 27.10417 

Gentiana_rhodantha 103.1042 27.22917 

Gentiana_rhodantha 103.1458 23.35417 

Gentiana_rhodantha 103.3542 23.39583 

Gentiana_rhodantha 103.9375 30.60417 

Gentiana_rhodantha 103.9792 27.4375 

Gentiana_rhodantha 104.1875 24.0625 

Gentiana_rhodantha 104.2292 23.39583 

Gentiana_rhodantha 104.2708 26.89583 

Gentiana_rhodantha 104.3125 23.02083 

Gentiana_rhodantha 104.3125 23.10417 

Gentiana_rhodantha 104.3542 27.35417 

Gentiana_rhodantha 104.3542 27.39583 

Gentiana_rhodantha 104.4792 25.72917 

Gentiana_rhodantha 104.5208 32.39583 

Gentiana_rhodantha 104.6042 22.72917 

Gentiana_rhodantha 104.6042 24.8125 

Gentiana_rhodantha 104.7292 23.14583 

Gentiana_rhodantha 104.7292 32.52083 

Gentiana_rhodantha 104.8542 22.9375 

Gentiana_rhodantha 105.1458 25.0625 

Gentiana_rhodantha 105.1875 24.64583 

Gentiana_rhodantha 105.2292 23.39583 

Gentiana_rhodantha 105.2708 23.9375 



Gentiana_rhodantha 105.3125 26.77083 

Gentiana_rhodantha 105.3958 26.77083 

Gentiana_rhodantha 105.3958 27.60417 

Gentiana_rhodantha 105.5208 25.39583 

Gentiana_rhodantha 105.5208 25.72917 

Gentiana_rhodantha 105.5208 25.77083 

Gentiana_rhodantha 105.5625 32.89583 

Gentiana_rhodantha 105.6042 23.5625 

Gentiana_rhodantha 105.6042 25.77083 

Gentiana_rhodantha 105.6042 27.14583 

Gentiana_rhodantha 105.6875 26.85417 

Gentiana_rhodantha 105.6875 28.60417 

Gentiana_rhodantha 105.7292 26.85417 

Gentiana_rhodantha 105.7708 23.47917 

Gentiana_rhodantha 105.7708 26.27083 

Gentiana_rhodantha 105.9792 28.27083 

Gentiana_rhodantha 106.0208 26.5625 

Gentiana_rhodantha 106.0208 28.4375 

Gentiana_rhodantha 106.1042 25.89583 

Gentiana_rhodantha 106.2708 27.77083 

Gentiana_rhodantha 106.3542 24.6875 

Gentiana_rhodantha 106.3958 27.8125 

Gentiana_rhodantha 106.3958 29.8125 

Gentiana_rhodantha 106.4375 24.8125 

Gentiana_rhodantha 106.6042 27.64583 

Gentiana_rhodantha 106.6875 26.39583 

Gentiana_rhodantha 106.7708 25.4375 

Gentiana_rhodantha 106.8125 26.8125 

Gentiana_rhodantha 106.9375 26.39583 

Gentiana_rhodantha 106.9792 26.47917 

Gentiana_rhodantha 107.0208 26.89583 

Gentiana_rhodantha 107.1042 29.14583 

Gentiana_rhodantha 107.1875 27.9375 

Gentiana_rhodantha 107.5515 25.41666 

Gentiana_rhodantha 107.4792 27.4375 

Gentiana_rhodantha 107.5208 28.3125 

Gentiana_rhodantha 107.8125 24.27083 

Gentiana_rhodantha 107.8542 25.85417 

Gentiana_rhodantha 107.8958 25.97917 

Gentiana_rhodantha 107.9792 26.5625 

Gentiana_rhodantha 108.1458 27.14583 

Gentiana_rhodantha 108.2292 28.27083 

Gentiana_rhodantha 108.3542 28.14583 

Gentiana_rhodantha 108.5208 27.64583 



Gentiana_rhodantha 108.6875 27.89583 

Gentiana_rhodantha 108.6875 31.9375 

Gentiana_rhodantha 108.8958 34.14583 

Gentiana_rhodantha 109.0208 31.8125 

Gentiana_rhodantha 109.1042 27.64583 

Gentiana_rhodantha 109.1042 33.6875 

Gentiana_rhodantha 109.1875 27.60417 

Gentiana_rhodantha 109.4375 26.52083 

Gentiana_rhodantha 109.4792 28.5625 

Gentiana_rhodantha 109.5208 28.5625 

Gentiana_rhodantha 109.5625 31.39583 

Gentiana_rhodantha 109.6042 27.9375 

Gentiana_rhodantha 109.6458 28.6875 

Gentiana_rhodantha 109.6875 28.4375 

Gentiana_rhodantha 109.8542 28.97917 

Gentiana_rhodantha 109.8958 31.0625 

Gentiana_rhodantha 110.1458 28.97917 

Gentiana_rhodantha 110.4375 33.47917 

Gentiana_rhodantha 110.4792 28.6875 

Gentiana_rhodantha 110.5208 33.60417 

Gentiana_rhodantha 110.6042 30.1875 

Gentiana_rhodantha 110.6042 33.4375 

Gentiana_rhodantha 110.7292 33.35417 

Gentiana_rhodantha 111.0208 27.10417 

Gentiana_rhodantha 111.0625 30.1875 

Gentiana_rhodantha 111.1042 26.5625 

Gentiana_rhodantha 112.4375 35.1875 

Gentiana_rhodantha 112.9792 28.10417 

Gentiana_rhodantha 113.3958 35.47917 

Gentiana_rhodantha 113.8125 35.47917 

Gentiana_rhodantha 114.2292 31.14583 

Gentiana_rhodantha 115.3542 29.4375 

Gentiana_rhodantha 115.9792 40.47917 

Gentiana_rhodantha 99.3125 29.4375 

Gentiana_rhodantha 99.5625 23.5625 

Gentiana_rhodantha 99.72917 24.22917 

 

 

 

 

 

 

 

 



Table S2. Migration distances of cores for suitable habitats under different climate scenarios. 

scenarios 
Period 

2041-2060 2061-2080 2081-2100 

ssp126 101.29Km 122.76 Km 132.05 Km 

ssp245 170.15 Km 182.59 Km 251.27 Km 

ssp585 163.06 Km 178.07 Km 209.52 Km 

 

 

Table S3. Niche overlap and range overlap of potential distribution areas of  G. rhodantha. 

 
 

Table S4. The niche breath of potential distribution areas of G. rhodantha.  
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0.7553510

84 
0.74519246

1 
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0.85916

9111 
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738 
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0824 
0.8090193

78 
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6539 
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1 0.950201274 

ssp245_2090 
0.79939

1498 
0.9040668

16 
0.89163482

4 
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335 
0.95988378

1 
0.876975
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0.941276

694 
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8 
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Range 

Niche 

Period inverse concentration uncertainty 

current 0.038524922 0.84222557 

ssp126_2050 0.046841396 0.859764172 

ssp245_2050 0.044948273 0.856320849 

ssp585_2050 0.036563824 0.843393243 

ssp585_2070 0.05057087 0.863641997 

ssp126_2070 0.046001062 0.858608528 

ssp245_2070 0.045469927 0.857356017 

ssp585_2090 0.055327114 0.869062773 

ssp126_2090 0.045751322 0.857235521 

ssp245_2090 0.047120412 0.859345135 



Table S5 . The distribution area of G. rhodantha in the middle and high suitable habitats ranks in the top 10 countries in the world. 

Period Class China Bhutan Vietnam India Myanmar Colombia Nepal South 
Korea 

North 
Korea Russia 

Current 
Class Ⅰ area (Km2） 673536 19136 26496 20928 21568 21568 896 1216 0 0 
Class Ⅱ area（Km2） 548864 5952 576 256 192 128 64 0 0 0              

2041-2060 

ssp126 
Class Ⅰ area (Km2） 1151616 12544 19520 28736 39424 9344 192 36864 30208 2752 
Class Ⅱ area（Km2） 611776 14528 4032 2880 2752 704 0 0 0 0 

ssp245 
Class Ⅰ area (Km2） 1535488 11520 9344 19264 37760 64 23168 50368 62272 5376 
Class Ⅱ area（Km2） 607040 15424 1152 4288 3456 0 1408 0 448 192 

ssp585 
Class Ⅰ area (Km2） 1491328 11392 8384 20800 36864 64 26176 38528 47424 3392 
Class Ⅱ area（Km2） 591040 16448 320 5056 4928 0 2816 0 192 0 

2061-2080 

ssp126 
Class Ⅰ area (Km2） 1370368 11904 11776 20416 39424 128 26432 35008 33088 704 
Class Ⅱ area（Km2） 696192 15872 1216 4032 2752 0 2880 0 128 0 

ssp245 
Class Ⅰ area (Km2） 1710336 10304 7168 17664 34176 64 23552 52352 56448 2816 
Class Ⅱ area（Km2） 556864 16576 128 4544 5376 0 1088 0 256 0 

ssp585 
Class Ⅰ area (Km2） 1464256 11776 3840 8512 24896 64 14656 27840 55424 12224 
Class Ⅱ area（Km2） 363136 13312 0 2112 1984 0 0 0 320 384 

2081-2100 

ssp126 
Class Ⅰ area (Km2） 1408064 11136 10880 20352 37632 128 28736 53696 59200 7808 
Class Ⅱ area（Km2） 744960 17344 1152 5312 7808 0 3264 0 320 256 

ssp245 
Class Ⅰ area (Km2） 1819712 11008 6016 13952 31680 64 21440 38464 57856 2304 
Class Ⅱ area（Km2） 392448 16448 64 2816 1856 0 768 0 192 0 

ssp585 
Class Ⅰ area (Km2） 1384896 13312 1536 5952 19776 0 9600 26112 61632 18624 
Class Ⅱ area（Km2） 196096 8960 0 1152 832 0 0 0 192 1088 

 
 
 
 
  



 
Table S6 . The distribution area of G. rhodantha in the middle and high suitable growth areas ranks in the top 13 Province in the China. 

Period Sichuan Guizho
u Yunnan Chongqi

ng Xizang Hubei Guang
xi Shaanxi Shando

ng Gansu Hunan Jiangsu Hebei 

Current 

Class Ⅰ 
area 
(Km2） 

52225 46850 173375 7925 50475 156000 68500 69900 122100 17550 76000 101575 2400 

Class Ⅱ 
area
（Km2） 

293950 175325 114125 102400 35325 24475 23725 20950 5425 1950 775 550 150 

2041
-
2060 

ssp12
6 

Class Ⅰ 
area 
(Km2） 

82600 85575 168525 44150 57625 149000 36950 75475 167950 10150 0 73425 18800 

Class Ⅱ 
area
（Km2） 

245575 118825 41525 66175 19175 4000 2075 13225 2125 275 0 0 175 

ssp24
5 

Class Ⅰ 
area 
(Km2） 

64235.5
2 

51701.7
6 

138677.
8 33269.76 37209.6 108218.

9 
36979.
2 

50641.9
2 

98058.2
4 

12280.3
2 

54489.
6 

75248.6
4 

24883.
2 

Class Ⅱ 
area
（Km2） 

154967 101237.
8 49996.8 36748.8 16266.2

4 8386.56 2165.7
6 

14837.7
6 9423.36 852.48 0 161.28 46.08 

ssp58
5 

Class Ⅰ 
area 
(Km2） 

108350 72650 149375 54300 56000 46325 24425 56000 95400 13150 66625 84625 9000 

Class Ⅱ 
area
（Km2） 

144300 99925 31275 28400 24675 16025 700 24675 5700 1075 0 250 75 



2061
-
2080 

ssp12
6 

Class Ⅰ 
area 
(Km2） 

58950 66525 164750 32825 50225 102625 36025 54900 136050 6300 41150 65700 9525 

Class Ⅱ 
area
（Km2） 

193775 107575 45375 49875 15275 1550 3200 7825 8775 50 0 425 75 

ssp24
5 

Class Ⅰ 
area 
(Km2） 

119650 72475 173975 61375 49075 118825 19725 59575 129900 13925 46125 93400 11600 

Class Ⅱ 
area
（Km2） 

148625 95775 37475 21325 15650 1900 375 18300 2250 1375 0 300 75 

ssp58
5 

Class Ⅰ 
area 
(Km2） 

187750 94125 124100 72350 50875 84725 8600 63425 104725 18475 25800 47725 26375 

Class Ⅱ 
area
（Km2） 

65650 60850 20775 9625 8650 300 50 13925 5500 1800 0 0 75 

2081
-
2100 

ssp12
6 

Class Ⅰ 
area 
(Km2） 

55100 54425 163325 25475 48650 130150 37050 56475 128200 12675 41700 86150 7925 

Class Ⅱ 
area
（Km2） 

205200 120925 62925 57225 21550 6775 4225 17375 6300 2200 0 550 75 

ssp24
5 

Class Ⅰ 
area 
(Km2） 

163175 90200 166350 70575 52300 136300 14050 67050 135950 11850 27675 90750 35125 



Class Ⅱ 
area
（Km2） 

94225 74075 26450 11850 14125 400 75 10700 13000 125 0 550 75 

ssp58
5 

Class Ⅰ 
area 
(Km2） 

188650 108150 101625 50225 59200 82700 1325 63875 80200 19300 9500 66950 5700 

Class Ⅱ 
area
（Km2） 

32975 24700 9750 2825 5725 0 0 11275 5475 1975 0 0 75 

 
Table S7. Future area changes of G. rhodantha in China. 

Period Expansion (Km2) Loss (Km2) Expansion-Loss (Km2) 

2041-2061 
ssp126 170397.7 106299 64098.74 
ssp245 298874 86123.98 212750 
ssp585 277710.5 98593.96 179116.6 

2061-2081 
ssp126 246358.2 84096.34 162261.8 
ssp245 366825.3 107186.1 259639.2 
ssp585 190167.2 198658 -8490.74 

2081-2100 
ssp126 310558.3 71601.01 238957.3 
ssp245 358841.4 156559.1 202282.4 
ssp585 186897.6 358385.2 -171488 

 
 
 
 
 
 
 



Table S8 . Niche overlap of potential distribution areas of G. rhodantha. 

 
Note: D: Schoener’s D; I: Hellinger distance. Schoener’s D and Hellinger distance values representing niche overlap for all periods. Values 
closer to 1 indicate a high level of overlap, while low values indicate a low level of overlap. 
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0.935412
203 
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Supplementary Figure 

 

 
Figure S1. A. Represents the results of the jackknife test of variables’ contribution in modeling G. rhodantha habitat 

suitability distribution. B. ROC curve and AUC value under the current period (10 replicated runs). The current 

period was from 1950 to 2000. 

 

 

 



 
Figure S2. Response curves of 17environmental variables in G. rhodantha habitat distribution model. 

 

 

 

Figure S3. (A) Future area contraction and amplification of G. rhodantha in China；(B) Future trend of G. 

rhodantha in China (Expansion-Loss). 



 

Figure S4. Trends of G.rhodantha in medium suitable habitats under different scenarios in the top 15 provinces of 

China. 



 

Figure S5. Changes in Bio18 of G. rhodantha  in China under future climate scenarios.  (A) Under 
SSP126 scenario in 2050s, 2070s and 2090s; (B) Under SSP245 scenario in 2050s, 2070s and 2090s; 
(C) Under SSP585 scenario in 2050s, 2070s and 2090s. 
 

 

 
Figure S6. Changes in Bio18 over different periods. 


