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Potential Habitat Selection and Spatial Pattern Prediction of Ottelia cordata

WU Tingtian, LEI Jinrui*, CHEN Zongzhu, CHEN Xiaohua, LI Yuanling

(Hainan Key laboratory of Monitoring and Application of Tropical Forestry Resources, Haikou Wetland Protection Engineering Technology Research and

Development Center, Hainan Academy of Forestry (Hainan Academy of Mangrove), Haikou 571100, China)

Abstract: Ottelia cordata, a wild plant under State second-class protection, likes to be grown in clean water,
and is extremely sensitive to environmental changes. It is one of the key indicator species for testing wetland
environment and climate change. In China, it is only distributed sporadically in volcanic lava wetland in
northern Hainan, the survival condition is not optimistic. The study of potential habitat selection and spatial
pattern evolution of O. cordata population will help strengthen the conservation of endangered species and the
restoration as well as the management of wetland ecosystem. Based on GIS platform and MaxEnt model,
combining with climate, topography and soil factors, the environmental limiting factors of O. cordata
population and the evolution pattern of potential suitable habitat in the context of climate change were studied.
The results showed that O. cordata population was sensitive to temperature difference and precipitation change.
Besides, isothermality, precipitation in the coldest quarter, type of soil and annual precipitation were key
environmental factors affecting the distribution of O. cordata population. Under the background of climate
change from the middle Holocene to current to 2070s, the area of suitable habitat of O. cordata decreased first
and then increased, and the distribution center showed a transfer pattern from southwest to northeast to

southwest. Under the future climate scenarios, the highly and moderately suitable habitats were decrease, while

A% H #: 2022-08-25 B2 HH: 2022-10-21

HEWH: [F5KARFHEREETIH (32260106); #1444 BB T HAIT A LBIKYYS-2021-21, KYYS-2021-04) % )

This work was supported by the National Natural Science Foundation of China (Grant No. 32260106), the Project for Technology Development of Hainan
Provincial Institutes (Grand No. KYYS-2021-21, KYYS-2021-04).

EH I REER(1990 4, 5, fit, BIFEIAR, FENFHRMESFAEYA ST T . E-mail: wutingtian@126.com

* J#IRE#H Corresponding author. E-mail: raykingre@163.com



56 HAH W AR 27

¥32%E

the low suitable habitats will increase. The new habitats will appear in the southern region, and the suitable

habitats will decrease in the northeast, northwest and southwest. Therefore, the potential habitat selection and

spatial distribution characteristics of O. cordata population were discussed from the perspective of climate

environment, which could provide reference and theoretical basis for endangered species conservation, wetland

management and biodiversity maintenance.

Key words: Ottelia cordata; Climate change; Potential habitat; Environmental factor
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Fig. 1 Distribution map of Ottelia cordata
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Table 1 Environment variables

¥ 5i4 & Environment variable iR Description AL Unit

SA#AZ . Climate variable bio_02 PSR H 2 Mean diurnal range C
bio_03 Zi5 M (bio_2/bio_7x100) Isothermality
bio_05 He#4 B Bl Max temperature of the warmest month C
bio_07 FERIRAERZE Temperature annual range C
bio 08 2 P41 E Mean temperature of the wettest quarter C
bio_10 B NZEEFHIRE Mean temperature of the warmest quarter C
bio_12 43[4 7K & Annual precipitation mm
bio 14 T HB&/KE Precipitation of the driest month mm
bio 15 %7K #4853 2% Precipitation seasonality %
bio_17 I TZJE MK Precipitation of the driest quarter mm
bio_18 T INZEE R K Precipitation of the warmest quarter mm
bio_19 IS ZEE /KR Precipitation of the coldest quarter mm

i JEAF & Terrain variable dem R Altitude m

35 & Soil variable soil THEHRA Soil type
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Fig. 2 Receiver operating characteristic curve of model fitting
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Fig. 3 Contribution rate of environmental variables. Environment variables see Table 1. The same below
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Fig. 4 Jackknife test of environment variables for Ottelia cordata
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Fig. 5 Potential distribution of Ottelia cordata under different climate scenarios
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Fig. 6 Relationships between each dominant climate factors and the distribution probability of Ottelia cordata
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Fig. 7 Potential distribution centroid of Ottelia cordata under different climate scenarios
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Fig. 8 Spatial variation of suitable habitat area of Ottelia cordata under different climate scenarios
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