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Analysis of suitability distribution and functional traits of common herb species in

Yanhe River catchment based on MaxEnt model
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Abstract; Clarifying the distribution of potential suitable areas for common herb plants is the basis for the continuous
advancement of vegetation restoration in the Yanhe River catchment. In this study, MaxEnt and ArcGIS were used to
simulate the potential suitability distribution in the Yanhe River catchment under the current climate situation by collecting
the geographic distribution information of 8 common herbaceous plants and 13 environmental factors. In addition, correlation
analysis was conducted between habitat suitability and variation characteristics of multiple functional traits of 8 herbaceous
species, the variation characteristics including variation coefficient and variation range. The results showed that the seven
functional traits in this study had obvious differentiation among the families of the plants according to the distribution pattern
of the species trait sequence diagram. There are significantly different in functional traits between different families. On the
right side of PC1 was Gramineae, and on the left side were Compositae, Leguminosae and Labiatae. The simulation results
of the species suitability distribution model suggests that the suitability areas of the herbaceous plants locates in the
northwest of the Yanhe River catchment, as well as the Lespedeza daurica has the highest suitability in the study area, and
Thymus mongolicus has the lowest suitability, which implies that the Lespedeza daurica is more suitable than other

herbaceous species as a pioneer species for vegetation restoration in the Yanhe River catchment. In the correlation analysis of
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functional traits, the coefficient of variation about specific leaf area was significantly positively correlated with the
distribution of species suitability, while the variation characteristics of other functional traits were not significantly correlated
with the distribution of species suitability. Therefore, the coefficient of variation about specific leaf area is more suitable for

indicating the size of herbaceous suitable area in Yanhe River catchment.

Key Words: vegetation restoration; Yanhe River catchment; habitat suitability; functional traits; potential
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Table 1 Environment variables in MaxEnt models

IREE N T Field AR Description HEEHF Field fRBEIA Description
teml % AR temsea N MREAER
temh A AR slope e

tempaver AR aspe Y

rain789 AF T T 2 P R A posi et

tem410 4—10 A58 rainsea R 2 1 PEAE R
rainaver AR SR B elev 73

ET AP FE R B

teml ; 5:¥2 H KL Average annual coldest monthly temperature ; temh ; f: 34§ Il Average annual hottest monthly temperature ; tempaver ; 4F- - 345,
i Average annual temperature ; rain789 ; AT TR 22 R Average annual rainfall in rain season;tem410:4—10 HS45 R Average monthly temperature
from April to October;rainaver: AE A Average annual rainfall;ET;f‘FSFﬁjzizﬁ% Annual average evaporalion;temsea:é%‘ﬁfﬁﬁ'zﬁ{%% Seasonal
temperature changes ratio; slope : 3% /& Slope degree ; aspe ; 3 [i] Slope aspect ; posi: 32 Slope position ; rainsea ; [ M Z= 15 P48 {6 R Seasonal change rate of
rainfall ;elev; #§4K Elevation
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Fig.3 Principal Components and Correlation Analysis of Functional Traits of 8 Common Herb Species in Yanhe river catchment
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Fig.4 The MaxEnt model simulates the potential suitability distribution pattern of 8 common herb species in the Yanhe River catchment

based on climate and terrain data. Grey represents unsuitable areas and green represents suitable areas
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Table 2 Correlation analysis between the distribution of potential suitable areas and the variation of multiple functional traits

. 75 5 2B Coefficient of Variation AF Sl Range of Variation

Trait iﬁfmg H SLA LD LT IC LN ﬁfﬁzz H SLA LD LT IC IN
H 0.05 0.44

SLA 0.73*  0.064 049 030

LD -049 006  -0.56 0.60 030 034

LT 0.38 -0.39 024 023 029  07° 020 056

LC -042 -070  -0.51 024  0.026 -020 035 -021 -0.17  0.22

LN 027 -0.36 021 0.6 0.79* 035 047  073* 031 009 042 0.67°

Lp 0.07 -0.88** 0.15 =-0.03 0.7 0.65* 070 10072 025 -049 0.5 0.28  0.54 0.32

H. %5 Plant height; LT H-JEL R Leaf thickness; LN M5 & & Leaf Nitrogen Content;LP; -1 & & Leaf Phosphorus Conlent;LC;nfﬁﬁ/ﬁ’\% Leaf
Carbon Content ; SLA ; [T £ Specific leaf area;LD:ﬂfgﬂéq%fg Leaf tissue density. ﬁquﬁ%jﬂ)fﬁ%/%fﬂ(, * TN EME, * ,P<0.05; *= = P<
0.01; 7€ * fRFAEFFRR P>0.05
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