FREFEM I = # W x % ZF #K Vol. 42, No. 11
2020 4E 11 A JOURNAL OF BEIJING FORESTRY UNIVERSITY Nov. , 2020

DOI:10.12171/5.1000—-1522.20190053

ET MaxEnt Xtz # 5 i/ g 7
[ & A S py Tl

mEF REER B B

AR K ZE AT A B va b5 7 B A 558 =, b T 100083)

FEE: [ B 89 D A RN /N e R — Bl ONAR /N, [ 2007 FAE NFRETVE4, 755050 ) LI R N e 3 7 SR E i
R AR M, 36 ™ AR SR o AT FORI T MaxEnt A5 70 XAl W Ao 188 40/ 4 78 i [ LR RIS SR 438 28 X 98 AT T, LA
T ARG RO /I A U AR A RS R LS RV B AR AL . (753K IR AT MaxEnt T — B O RSRERY, dl d dicdk
g W AR /)~ 6 v [ AR 1) 2 A1 M BRI R AR S T R AR B e E S AR X B TE B R R R
RCP8.5 /T fi i 5t T HIE A XCHEAT B FAS I B 25 R AR HE L . (45 SR IR 45 SR 0 I it e 3 15 B R 1t R A A
W) . AUC {E9 0.898, ¥Rk ZE 4 0.022, 2 WY FT 3 A 0 o4 T8 = 18] 8 A 5%, B2 0 a2k 10 25 0 4 SR W] 5 HE A
MaxEnt 45 5 T30 75 ) A% 005 508 40 /)~ e 7 v 1] A) e £ 0 A X 2 B0 A AE K VL AR AR R T 7 e g 55, 7E
RCP8.5 UM {5 5 R A v B3 A XTI AR /N B 00 e, {ELRE Mo A XY TR S 25 1 o (48 1o 3o o A 3t Y 1 500
SEIRI T, AT TN M SRR /N ) M 0 LB B AE S T N AR M DX ) 52 B RO BTG T A A AR 3 X
RBEIR): MW BB /N MaxEnt; RCP8.5; 3d 4 X

FESHES: S763.305  XEAFRRRG: A XEHFS: 1000-1522(2020)11-0064-08

SI3cig: AR, AL, AIE. 25T MaxEnt XA BB /N A o B A R R B TR (7). JEstpRall ok 24224k, 2020,
42(11): 64—71. Huang Mengyi, Zhao Jiagiang, Shi Juan. Predicting occurrence tendency of Leptocybe invasa in China based on
MaxEnt[J]. Journal of Beijing Forestry University, 2020, 42(11): 64—71.

Predicting occurrence tendency of Leptocybe invasa in China based on MaxEnt
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Abstract: [Objective] Leptocybe invasa is an invasive wasp common to China, which was first introduced
into the Guangxi Province of southern China in 2007. It had endangered the eucalyptus plantations in
southern China within just a few years, causing serious economic and ecological losses. This study
employed the MaxEnt latest prediction model, a novel maximum entropy model to firstly analyze this
invasive wasp distribution in China under current and future climate conditions. The results will be helpful
to understand the range dynamic change of L. invasa under the influence of temperature change.
[Method] Data were collected on the current locations of this wasp, along with the damage incurred to
eucalyptus. These data were used to create a forecast model for the present and future trends of the favorable
habitat under the RCP 8.5 climate scenario. And model will test the accuracy of simulation results.
[Result] The test omission rate of simulation results was basically consistent with that of theory. The value
of AUC was 0.898 while a standard deviation of 0.022. The verification results showed that the test and
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training data were not independent and the constructed model was highly reliable and accurate. MaxEnt

model predicted that the potential distribution for L. invasa was mainly concentrated at the south of the

Yangtze River in the provinces of Fujian, Guangdong, Guangxi and Hainan. The RCP 8.5 scenario predicted

a small-scale potential reduction of moderately favorable habitat, but the whole favorable habitat increased.

[Conclusion] Based on the analysis of the predicted scope of this invasive wasp distribution, this study has

established the grounds for the effective formulation of preventive and control measures for the monitoring

of L. invasa and the prediction of its possible colonies, which is a significant theoretical reference on its own.

Key words: Leptocybe invasa; MaxEnt; RCP8.5; favorable habitat

¥ W A BE Al /IN W (Leptocybe invasa) & ik ##1 H
(Hymenoptera), {li/Ni&®l (Eulophidae)™, 3 Z 5
FE k& IR B (Myrtaceae) ¥ W J& (Eucalyptus ) FE )M,
e AR A B /N 0 e 5P F R ARt g e [X R BT i
B ST, 2 Ja G AR B e R 1 1 5K, H BT
BETE Y RPN HH 2R SENIA 04 U0 FRIE 19
THZE R TF UG 5 MR, o T H0E B 9 R AT 3
LIHA by SR i, AR E e B N 7 e XK T AR Fol
Y, 7z &R, AR ERAL . A S B PR aE T B,
2007 A8 B B IRAE T 18 2R % B R 30 R A B 4 /)N
W, JEAE LA [A] HL R o B i 2R AR Ui
R, FHm WG 1 = m DU S gk a4 50, Ay
AR /N ] 2 A6 T R 2k (Eucalyptus
ldulensis)~ EL¥% (E. grandis)~ J& 75 ¥ (E. urophylla)-
XS B M CE. dunnii)~ & %44 (E. exserta)~ % F % (E.
dorrigoensis)ZE T, Xof T K T ARAZ A N T AR I B
FPEE TR

FRYE IPCCS 25 5 IRV T, AR5 4k 28
PREFZ AR (S, B 21 el R, 2 EH T
11 0.3 ~ 4.8 CI. A R MR A /) e ER SR AE T (R AN
R I TRV HE, H R AE BRI I 5t R, 1%
R A B 00 /N e %) R A AN BT [ v 0 R S A, % PN
(AR N MR B 1 7 B PR B o L A A
TG BT /N 0 A AR R AR AR SRR R AR
L AR Y6 T TH T AT o (LR = X6 A B AR R /)
W TE S A AR AL SR T [ A XS i TR AR
WA R SR FRO 7 A 25 A T W0 B (0 40 Al
DX o 7 A AR 32 B4 CLIMEX. DOMAIN,
GARP. HABITAT 1 MaxEnt"". H H' MaxEnt £5 £
oI A DX T = B R A oA T R A B R 3
PEAEAT Z B B 3 o KRR o AR AE SR
R B RS i R, HR A — BN B 15 3
et SNV 22 BN D Re LA B s 2 v FE U
MaxEnt 3.4 fiAS, 340 T B AN E<“Cloglog™ i Hi
J7 Hr e .
“cumulative™3 Fify tH 7 2 RE TE #EA 0 T I AR X,
AW 5T 3 T MaxEnt 3.4.1 WA AR, F) B AR 1)

I Th BB L2 T “raw”“logistic”

“Cloglog™4i i 7 VXt ¥ 1 R /) e B ] Y i
FEIE AR X O3 A A AR AR R AR (5 A 3t
AT TN, g ¥ RS A R G0 /) e 1 0 S0 R 2 B
PR E BRI .

1 M85

1.1 ERIBUEEIR/NE S R B

e R A B 0 /N 0 (1) AT b 2 L@ I 4 PP Rk
T . (1DIE i CABI(commonwealth agricultural
bureaux international) fl GBIF(global biodiversity
information facility ) 38535 (2) SCRRUSCER « A b Al R 4
/I R ] R A b SRR S B I CNKT 20 2 E AT
W R, AN S A ) SCHRAS 5 38 48 2 9% SOk IR
35 (3 3d [ ZR B A5 B[R] 48 4 T S A
BB /N e A 1, T SRAT IR 43 AR b B R AR
FEFEHI15 B (4)2016—2017 4F, Sz i & = 7« 48
S P R A S B /N W 1 T AT, S8 GPS JE L
SRIUr A3 B AL AR B o H T30 00 o0 A s B S 7E
B X A o A, BT AR 2 TR GE R AR — 5 1
7o AW ArcGIS H 1) Arcmap, LT A K
LR A BR EGRE B, — A~ 5 km x 5 km WS 1 s (1)
B (e 2 4 K UL B, BEALE R A 1A SR,
DA S NABEZRY (1 23 A A B o
1.2 HESEHIE

B AE S H 35 (1960—1990 4F ) Al oK S < i
i (2050 4 )38 i k9 35 WORLDCLM Chttp://www.
worldclim.org) F #3515 . 7£ IPCC % 5 K iFA ik 5
o1 RCPS.5 A5 1% st 2 R Wil = SRR R = (1<
1548 5t o EAR AR R A ) 0 b il = SRR
(RAH LSS, I HLREBE S B e A ) 38 in R ik DL &%
MATHE H 5 3% 2l ot A A R AR 3o B A 0180, A
H A4 BRI 85K, RCPS.S SARIE R IR 2 22
PE R AR RAENG St AT 7T DRI AT 72 oK ok
AARELHE (2050 48 ) K H A% R G BCC-CSMI-1
(1] RCP8.5 M 1% e A AR 5 o

SAEEHR SRS 19 MBEER R, 4R T
P E (bio D+ IR 22 H ¥JME (bio2)- 25 il M (bio3). I


http://www.worldclim.org
http://www.worldclim.org
http://www.worldclim.org
http://www.worldclim.org

66 b mw # kK % R

42 %

2= AR 5 2R B0 (biod) B 4 H B =il (bioS). B
% H B A% (bio6)- -1 % (bio7). e 2= 1 J&
(bio8)+ i 2= T ¥ I FE (bio9). fix #Z= 1 34 il &
(bio10)- 5t ¥4 Z=“F ¥ FE ( biol 1D+ 4F F& /K (bio12).
I it H B 7K & (biol3). ST H P 7K & (biol4). FE7K
= AR R (biolS). i g2 4% /K & (biol6).
T2 K & (biol 7D\ A K & (biol8). k¥
ZE K (biol9) .o 1X 19 AR F AR I8 A [F BIF 7T 1)
SR AT AR K, A8 B A A7 AE — o8 I 25 TR AH DRk .
0T B A AT A O PE A, bR —
V) A 2 B A v [ A B2 A R A i BB IR e #2 e D
S FITIN 45 SRS AR AREIE SR R 15 S AT
19 NS5 AR & 3E 1T Pearson FH AT, LB EA
A RPE R S, AR ERREER K
LB EEZ .
1.3 MaxEnt
1.3.1 mARBARAE A X

K F MaxEnt 3.4.1 A<, ) FH % WA B 389
H) 5 T 9E 55 I A 23 A i FE (TPPO ) B AR U6 28
(complementary log-log, Cloglog)#i i 77 =", %} i&
A XTI . Cloglog it & A M2 A T e

P =1-exp(—exp(H)pp(2)

A POEAMEAR, H ONRSME, A N ARFF IR 70 A
W58 B 25, 2 AT A TS FE B X 38 D B &
A0 MRS pa(z) IAE D XN AT RE A2 BE AR
1.3.2 AR RHGKE R I A4 i

556 SR S /N TR AR ) 27 R AIE, O Bl AT 228 L
WEE LI E W BN 25, BT S I E LR
ok BN 15, K HIECDURE VS Bl R R 22, AR E
R UCEBE N 5 000, Fi i 77 Nk £ Cloglog. FHIE
B 1% F“auto features”, SCAF 4 A N “ase” . A
B S i 2 Je 2zt JT TR, RARS B E AR 1,
WEBZHE LIRS, FAH ArcGIS fH 4 T
H (conversion tools) ¥ 44 Hi 1 SC A % 46 R Ml A%
12 SRJE R ArcGIS H ) H 3 KRkl o1& 4 X
0~0.05 AAEEAX, 0.05~0.33 NEEEEX, 0.33 ~

0.66 NH EEEAEIX, 0.66 ~ 1 AFEEEEX . &5
I B AR /N e AN [ 3 A X 23 A
1.3.3 HEAE

K H 323 # T AE 7 4E it 28 (receiver operating
characteristic curve, ROC) 7 #1v2: H 1) il ¢ °F T AU
(area under curve, AUC) AT 155 8 285 5L (1) 4 1 B2 A
5o DARCRH MR A AL bR, M5 BH M 28 gt Ak b B T
S 2R, AUC LR K T AS 28 T R SR b e o AL
A2 340 53l b A : AUC B TE 0.5 ~ 0.6, AN Ko k5 0.6 ~
0.7, 8 #: 0.7 ~ 0.8, — ;0.8 ~ 0.9, K 4F: 0.9 ~ 1.0,
S QSEEN

2 RGN

2.1 R EENENE S TR R TR E

i 3 W R ) B e, A SR 216 AN 43
A AR AR 102 AN A, AR e T 2N 114
Ao A BB D
22 SEHENTE

XFEREXT) 19 ANSAFEEHEFIFH R 155 37 Pearson
FHIR R B AT R 23 i, FFAL 45 S od i 24 B )
FBRE Do XA HETE 80% LA IR EL
P, G R AR R R A /N TR AR ) 2R A,
AT 12 AN s T B S (3R 2) .
2.3 REGIE

FEXT MaxEnt % th 45 Rt T Pk g, v LA
HH R AR 38U 56 5 TR R e 2 A ) &, Y
PRI ROR B3 (B 2A) . ROC 4k B R AUC
4 0.898, ARtk 22 0.022, 15 B AL TR ) 3 A [X
S5 IR BB AR AE (B 2B) o MRIE LA 45 53, A&
VAT () 00N 235 SR R R T SE 1 o A i D D T
1 B B A DR 750 A B AS B /)N 0 4 AT 1 T R AL
(FE 3), sz, Wizt s B A sL i
AR BABA BIE B, SR AR SR K. 4
22 W 5 ¥4 2= 7 TR FE (bio 1 1) 2% 5 i A4 b el B 4
/N gy AT B T B R B T, H O A IR 2 (bioT)
(K4,

*®1 MaxEnt BHISERE

Tab. 1 Parameter setting values of MaxEnt

&5 Option

Z ¥ Parameter

ZRIA{H Default value

BB H Setting value

B A% 4K L 5] Randomly selected test set percentage
IEMI{L %L Regularization multiplier

82 1% AR EL Number of iterations repeated
5 K H IKF Maximum number of repetitions

N BE B Applying threshold rules

0 25
1 2
1 10
500 5000
7 None 10% V| Z-{E5IE 10% training value verification
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Fig. 1 Correlation analysis and cluster analysis of climatic variables
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Tab. 2 Screening 12 climatic variables and their contribution rates

/75 No.  #dREEFK Data abbreviation SR K7 Climatic factor TTHk% Contribution rate/%
1 bioll A1 FE Mean temperature of the coldest quarter 38.9
2 bio4 i 741454k Temperature seasonality 5.4
3 biol0 BT E Mean temperature of the warmest quarter 3.9
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9 bio7 4£JR % Temperature annual range a1

10 biol9 ¥4 Z=[% 7K & Precipitation of the coldest quarter 4.8
11 biol3 %1% A B& 7K & Precipitation of the wettest month 11.7
12 biol8 B Z= % 7K & Precipitation of the warmest quarter 37
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Fig. 5 Predicted potential distribution of Leptocybe invasa in China under current climate conditions
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Fig. 6 Predicted potential distribution of L. invasa in China under future climate conditions
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