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Abstract: As global temperature rises and international trade becomes more frequent, the world is facing increasing
pressure from invasive species. Therefore, it is crucial to have a deep understanding of the types of invasive species and
the possible distribution ranges to take effective prevention and control measures. This paper reported a new record
invasive plant species in Hainan, Acmella uliginosa, and MaxEnt maximum entropy ecological niche modeling com-
bined with Geographic Information Systems (GIS) was used to predict the primary potential suitable areas for A. uligi-
nosa under current and future climatic conditions in China, ROC curve analysis method was used to validate,
knife-edge method to was used to analyze the major environmental variables influencing the distribution of the A.
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uliginosa. A. uliginosa had a large distribution space and invasion potential in China, with the main distribution areas
concentrated in southern, central and southwestern regions such as Guangxi, Guangdong, Fujian, Hainan and Taiwan.
The low suitable area was mainly concentrated in Jiangxi, Hunan, Chongging, Guizhou, Hunan and Zhejiang. By 2070,
the overall suitable area of A. uliginosa in China is expected to decrease from 20.64% to 11.98%, with a decrease of
5.38% in low suitable areas and 3.28% in medium and high suitable areas. The area of low suitable areas in Sichuan,
Y unnan, Guizhou, Hunan and Zhejiang has significantly reduced. The ROC curve analysis method showed that the av-
erage area under the curve (AUC) value is 0.968 with a standard deviation of 0.004, indicating that the prediction results
are reliable. The knife-cutting method analysis showed that the four key environmental variables that have the greatest
impact on the potential geographical distribution of A. uliginosa in China are Biol3 (precipitation of the wettest month),
Biol6 (precipitation of the wettest season), Bio2 (mean diurnal temperature range), and Bioll (mean temperature of the
coldest season) are 27.6%, 22.5%, 11.1% and 8.0% respectively, indicating that precipitation and temperature range
have a significant impact on the distribution of Viola palustris. The four key environmental variables that have the |east
impact on the potential geographical distribution of Viola palustris in China are Sg2 (soil nutrient retention capacity),
Sg6 (soil toxicity), Bio9 (mean temperature of the driest season), and Sg5 (soil salinity). The four key environmental
variables with the least impact on the potential geographical distribution of aquatic golden buttons in China are Sg6
toxicity, Sq7 operability, Biol annual average temperature, and Sqg5 soil salt content. The potential suitable area for A.
uliginosa is large in southern China and needs to be monitored to prevent further spread.
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Fig. 1 The characteristic figure of A. uliginosa
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Tab.1 Evaluation indicators for the potential geographic distribution of A. uliginosa
%45 No. AR Br /P47 Variables/Unit F8 52 X Significance of variable
GloElev  i#k/m SRR 5
Sql BRI % T . R HLER . 1 pH L BT S B
Sq2 BERFFRETI/% TIAPR , IR BRI | IS R R 2 Y FH B T AR
Sq3 SRR % THET . A IR TS R TR AR R BE . IR EE R IR ARG R
Sq4 HRFR A 42 SR 1% - HEHE KRR e - HEHEAK ) 3 B
Sg5 TS % IR BE | A S N L SR R A A B
Sq6 2EM:/% T FR 5 1 4 77
Sq7 A A% LT AR R IR MR, LR 2 1 A Y AR
Biol P ERIRIC S V- 2538 B % FE R Sl BE
Bio2 AFH BT ZEIC S5 W T 22 A
Bio3 R MEI% BRI 25 R A
Bio4 W ZE T AR AR HE2E/C S BIO E HAR E
Bio5 el H e il BEC S5 BS99 5 W
Bio6 e A AR EEC S A i it B 14 5
Bio7 AEHIR AR L C S5 W T 22 A
Bio8 R PR EEC S WK AR [ 45
Bio9 TP E R C SR L R 25
Biol0 IR TR C S5 BS99 5
Bioll e R C S5 YA i ik 114 5
Biol2 4E R K B /mm S5 W B T e B 2 M S A
Biol3 I BEK A /mm J WA B K 43 S A
Biol4 BT Bk A imm J WA B K 43 S A
Biol5 Rk 572 5 R AU mm S5 B TR B Y P A AT
Biol6 R ZE T K i /mm SRR i K 43 A
Biol7 I T2 K 2 fmm SRR i K 3 A
Biol8 He I 25 1 [ /K 4t /mm SR R A ] 2
Bio19 Rev% 25 FEK i fmm S B PR [ 45

2.1.3 # A 7F inaturalisth Fl GBIF % g
HRIBOF AR S Al o A% , F A Coordnate
Clieaner #AF AL BR SR04 5, AT ArcGis 3k
{4 SDMtoolbox T E.F8 225 8] 5 AH 2 FRAE
25, IEWHBR AT XA MBI 10 5%, B3R 345
MEROTA R, IR .csv 48X, T
MaxEnt #8437 ., {8 ArcGis %k {4 SDMtoolbox
T HA X 27 4742 & ( GloElev ., Sql~Sq7 .
Biol~Bio19 ) #EAT# VI MTHALBE , Fr 4t Ky .asc
¥, HT MaxEnt BRI 0HT

3 #ERE55H

31 MRAEWIESIEE

3.1.1 MaxEnt B A Fml 46 4 #iE  MaxEnt &Rl
oI P A R AT S T SR N 2 A AN i A 5K

I 032 T/ (receiver operating charac-
teristic, ROC ) &k 745w (& 2). ROC [k
VL EBATER AR, i BH PR 3 A A A bR BT IE
Wi 2 . £ T e (area undercurve, AUC)
J&= ROC M4 58 Aabr B g TH AL, AUC fEHCK
FRn SREVL A ARG, RN &S A0 a9
ol by 3 A A Y 2 [ AH DG B, BV AR i 2%
b AR AUC 9 ROC TTAS 657 1 FI %
R, M AUC=0.9, FRBiRITIMEERILTE; X4
0.7<AUC<0.9, F/RBIAIFNLEREIF; 24 0.5
< AUC<0.7, Fon BRI 25 /o] 82525 Y4
AUC<0.5, FRMBERITMN e, 765 s S5 4%
T, EE 10 s Bl s, F-3) AUC {E -k 0.98
FrifE 224 0.004, KL G A B A& SN0 %L
PE AN 1 5 AU PR EE AR B, MaxEnt 4575 it 45 fef- T



% 9 A HET MaxEnt KR TN i g Sk AR BT 10 s~ b —8 A= G AL 07 Hp [ A 9 sl 2R X 1993

NAUCTH{E=0.98 W frvfifize M REHLT

—
o
1

ensitivity

e

A N 0 ©
T

2051

ik
o
n

P23
S o o
- N W
T

(=]
T

0 01 02 03 04 0.5 06 0.7 0.8 09 1.0
54 Specificity
B2 A ROC HZ&MKIE MaxEnt 8 p TN 45 R

Fig. 2 Applying ROC curve to test the prediction results
of MaxEnt model
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Influence of four key environmental variables on potential geographical distribution of A. uliginosa in China
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