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Abstract. Based on data of 136 distribution points and 14 environmental factor parameters, we
applied both the GARP and MaxEnt niche models to predict the suitable distribution areas of
wild Nelumbo nucifera Gaertn. in China. The average AUC values under the ROC curves from
the GARP and MaxEnt models were 0.861 and 0.964, respectively, indicating that the MaxEnt
model had more accurate prediction results. Furthermore, the MaxEnt model results showed
that the optimal distribution areas of N. nucifera were mainly located in Sichuan, Hubei, and
Hunan provinces, northern Jiangxi province, and a small part of Heilongjiang, Liaoning,
Zhejiang, and Guangdong provinces. The Jackknife test indicated that the main environmental
factors determining the potential distribution areas of N. nucifera were vapor pressure,
elevation, mean annual temperature, annual average precipitation, average temperature in the
hottest season, average temperature in the coldest season, the driest monthly precipitation,
the lowest temperature in the coldest month, and the highest temperature in the hottest month.
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Statistical analysis of the environmental factors related to the potential distribution demonstrated
that the most appropriate habitat conditions for N. nucifera were an elevation of 1 — 2216 m,
high annual average precipitation (1202.50 mm), mean annual temperature of 16.19°C,
average temperature in the hottest month from 24.60°C to 35.10°C, and mean tolerated
temperature in the coldest month of —0.53°C. These results will provide a favorable basis for
the effective conservation of wild resources of N. nucifera in China.

Key words: Nelumbo nucifera; Potential distribution; GARP model; MaxEnt model; Resource
protection
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Table 2 GARP and MaxEnt model predictions of
suitable areas for Nelumbo nucifera in China

GARP MaxEnt
Area (km?) (km?)
Not suitable 6 574 794 6 536 721
Low suitable 477 917 1945 497
Medium suitable 827 118 736 378
Highly suitable 1736 578 393 236
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Table 3 Statistical analysis of nine environmental variables in different suitable areas for Nelumbo nucifera
Not suitable Low suitable
Climate
variables Range Average Standard deviation Range Average Standard deviation
Bio5 -15.50~40.30 23.09 7.80 0~40.20 29.53 2.71
Bio6 -45.10~18.30 -19.52 7.78 -38.70~21.16 -5.24 11.43
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Elevation -153 ~8563 2429.79 1714.67 -144 ~5217 582.32 596.79
Vapr-ann 0.03~2.61 0.51 0.29 0.40~2.87 1.28 0.45
Medium suitable Highly suitable
Climate
variables Range Average Standard deviation Range Average Standard deviation
Bio5 17.10~35.40 31.25 212 24.6~35.10 31.88 1.93
Bio6 -32.6~18.20 -4.43 9.99 -27.3~16.70 -0.53 7.43
Bio14 0~190 3.50 6.66 0~206 16.21 14.20
Bio11 -41.85~21.12 -11.19 7.38 -27.8~23.75 1.20 9.92
Bio10 11.02~29.35 25.39 2.35 18.68~29.35 26.53 1.90
Bio12 146 ~3477 1019.79 392.03 454 ~3471 1202.50 327.46
Bio1 -31.64~25.24 2.56 6.96 -5.05~26.90 13.13 5.70
Elevation -153 ~8563 2429.79 1714.67 —144 ~5217 582.32 596.79
Vapr-ann 0.03~2.61 0.51 0.29 0.40~2.87 1.28 0.45
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Note: See Table 1 for environmental factor variables.
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