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Prediction of suitable areas of Eremochloa ophiuroides in China under different
climate scenarios based on MaxEnt model

XulJingya LiuTian Zang Guozhang Zheng Yiqi
(College of Horticulture and Plant Protection, Henan University of Science and Technology,

Luoyang 471000, Henan, China)

Abstract: [Objective] In this study, the ecological model was used to analyze and evaluate the distribution
of Eremochloa ophiuroides in China and the main factors restricting its modern distribution, so as to provide
theoretical basis for turf establishment, management, introduction and cultivation. [Method] Based on the
geographical distribution records of 262 E. ophiuroides and 19 environmental factors, the maximum entropy
(MaxEnt) model and geographic information system were used to predict the current and future suitable
distribution area and area of the species, and the accuracy of the model was verified by the receiver operating
characteristic curve. [Result] The main factor affecting the distribution of suitable area of E. ophiuroides
was precipitation of the driest quarter (biol7), and the secondary factors were the mean diurnal range (bio2),

the standard deviation of seasonal temperature seasonality (bio4) and the annual precipitation (bio12). Under
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current climatic conditions, the total suitable area of E. ophiuroides was about 1.835 5 million km?* mainly

concentrated in the subtropical region of southeast China. Under the future climate scenario, the total

suitable area of E. ophiuroides will increase to varying degrees compared with the modern, but the low and

high suitable areas will show a downward trend compared with the modern. According to the change of

spatial pattern, the retention rate of the suitable area of E. ophiuroides was 90.14%—94.21%. In addition, the

centroid of E. ophiuroides was located in Xiangtan City, Hunan Province of central China, suggesting that

this area may be the diversity distribution center of E. ophiuroides. [Conclusion] It is concluded that

precipitation is the main factor affecting the distribution of E. ophiuroides, which should be paid attention to

in the future introduction and cultivation, and turf establishment and management.

Key words: Eremochloa ophiuroides; MaxEnt model; suitable area; bioclimatic factor
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Tab. 1 Pre-simulation contribution rate and importance of bioclimatic factors
AT AR AR piEs o E 2
Variable No. Bioclimatic factor variable Contribution rate/%  Permutation importance
biol7 i T-Z=Z [# /K & Precipitation of the driest quarter 78.9 12.6
bio4 TR Z AT AR L bR UE 25 Standard deviation of the seasonal temperature change 6.6 0.0
bio8 B2 T 1475 5 Mean temperature of the wettest quarter 4.1 14.6
bio3 2535 1 Isothermality 3.0 242
biol4 T F %7K & Precipitation of the driest month 2.5 0.0
biol2 4E[#7K & Annual precipitation 1.9 18.4
bio2 V¥ H#: % Mean diurnal range 1.3 4.0
biol0 B WEZEE T 1475 % Mean temperature of the warmest quarter 0.7 1.9
biol3 5% A F#/K & Precipitation of the wettest month 0.4 11.6
bio6 B4 A BRI E Min. temperature of the coldest month 0.4 20
bioll VA2 V445 Mean temperature of the coldest quarter 0.2 6.8
bio9 T2 TR Mean temperature of the driest quarter 0.0 2.1
biol 4EF14i% Annual mean temperature 0.0 0.9
bio5 % A B =i Max. temperature of the warmest month 0.0 0.8
biol5 [% 7K 878 53 R 30 Coefficient of variation of precipitation 0.0 0.0
biol6 T2 E ¥ /K & Precipitation of the wettest quarter 0.0 0.0
biol8 i WEZ:E %7K & Precipitation of the warmest quarter 0.0 0.0
bio19 2 Z=JE [ K & Precipitation of the coldest quarter 0.0 0.0
bio7 FEHIR ALV Variation range of annual average temperature 0.0 0.0
x2 EYSKEEFHEXESH
Tab. 2 Correlation analysis of bioclimatic variables
Vﬁiﬁf ;7;0' bio2 bio3 bio4 bio6 bio8 biol0 bioll biol2 biol3 biol4 biol7

bio2 1.00

bio3 0.13 1.00

bio4 0.57" -0.72" 1.00

bio6 -0.65™ 0.51" —-0.87" 1.00

bio8 0.40™ 0.14 0.23 —-0.08 1.00

biol0 -0.09 -0.11 0.04 0.43" 0.37" 1.00

bioll -0.55" 0.59™ -0.86" 0.99"  -0.01 0.47" 1.00

biol2 -0.50" 0.40™ —-0.69™ 0.817 -0.28" 0.39" 0.817 1.00

biol3 -0.26" 0.60™ -0.67" 0.67"  —0.13 0.21 0.70™ 0.79" 1.00

biol4 -045" -0.25" -0.12 043" 037" 0.56" 0.40™ 0.63" 0.23 1.00

biol7 -0.35" -0.33" 0.014 032" -035" 0.60" 0.30° 0.58" 0.16 0.96” 1.00

VE: #RIRTE0.05/KF 2 7 B35 **7E0.01/K°F L Z 5 5.3 . Notes: * means
0.01 level.

significant difference at the 0.05 level; **means significant difference at
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biol0 1.2 3.6
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Tab. 4 Prediction area of potential suitable distribution area in different periods 10* km?
B g W 2050s 2070s
Period Current  SSps126  SSPs245  SSPs585 SSPs126 ~ SSPs245  SSPs585
3&EE X Low suitable area 64.85 54.05 42.88 43.66 49.47 49.11 51.44
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J@EAE X Total suitable area 183.55 188.75 188.72 188.92 189.36 189.45 187.29
AH EL 244038 0 Compare with the current increase 5.20 5.17 5.37 5.81 5.90 3.74
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Fig. 6 Suitable distribution areas of E. ophsuroides in China under future climate scenarios
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Tab.5 Spatial variation of suitable area of E. ophsuroides in different periods
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Fig. 7 Spatial transformation pattern of the suitable area of E. ophsuroides in different periods
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