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Abstract: Modeling the potential distribution of invasive plant species to implement effective prevention strategies is one of
the major issues confronting rapidly urbanizing regions. This study focused on Mikania micrantha, the most problematic
weed in the study site ( Baoan District in Shenzhen, China). Our goal was to determine the key impact factors associated
with the weed$ presence/absence information through the comparison analysis between the invasive and non-invasive sites as
well as the construction of Autologistic regression model. Data analysis was based on the land-use classification map derived
from IRS satellite imagery of 2007 and contemporary survey map of Mikania, while topographic data were obtained using
DEM in a geographic information system ( GIS). The final conclusions are drawn from the research as follows: (1) At the
regional scale, most topography and land use characteristics were significantly correlated with Mikania presence, whereas
features of the local vegetation community revealed little influence; (2) Autologistic regression modeling demonstrated that
the weed distribution was highly correlated with surrounding orchard density and water density, and this model showed a
good performance of fitness, therefore, it could be used as a valuable tool for reconstructing the invasion process and

assisting decision makers to target the locations at highest risk in the near future.

Key Words: Mikania micrantha; invasion and distribution; land use; regional scale; Autologistic regression model
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YA B T B AR BER R, AL RC B A IR E B RIE ., HET, BNSMNPIR R BRI, £/ RE |, X
ey A EEAE AR B B AR AR R AR B SR D) BERHE . 5 A< H Y R [E] 135 5+ 0 [
VEFR JBHE K2 TSR SRR T A S A R A I T & e 2R E E, ERNEHE T
Wi BB S HUATL I AR IR AR SRRUBRFESERERERS . MEZT, MRS E 90 5
FIEDFFEIEAR LI, BFFE X Lk B SRk F o ERHE AR EW N Y,

P H 3 ( Mikania micrantha ) 238 3k = F b X Pk & 2 fRE AR 2 E, © RS R A 7™ F b 32 2]
TR R, N THRRGERFERT, BRESRAMFRENEZE R . A WP TENE FH %8
HAEBRET R HEZ RRTHARE A B A R H 5T BUR R LR DTS AR S, R
SEEE B NS LR R . NIRRTk i b 25  & B 1 b A 5 e s 28 fb B A IX A
BERRMSIBE , H AT REXT R H AR =R BRI . BRI, A5 SCUABR H 3518 5 ™ E I
FRE MBI, BB — R 5 GBI RAEFETE FFAE T 5514 LA B - b ) 7 s ds b, 5 b pi ik H AR 5
RARHX 6] 2 EAEE 2 T AT B 7 , FF@ 1 8 Autologistic [0 G157 i — 25 B A EL AR 43 #i I 5%
R B, NI 8k H 36 1 248 B SR BB 22 M SRR
1 HEFKBESHRS*
1.1 W5 RARA

AL TAER FEINTELZX, BER 733km’ . JB T WG HEMESMR LT R, REN 22°C, &
5 HEI ANWE, FHEWNER 1926mm, HIELRIERF, REBAZHERE . ELXFAMPER
R W RH SR ZE AR, (B2 R A A B At 25 20 BARsR PER i AL 2R i s ZU 2 i, L AR Ml B i

Ghg R A ) 3 kg S R AR T RIZUAR Ak , N AR (YR A T e DA % SR el 0 ¥ B R M o 7 i ) R 2R - H g

WAL BRI , 5 EL R R R A B B A A . SRR, B H X A R AR E &
AR, 2K E R L 2143, 67Thm? | JE i A= 53058 & A B BB AL, IR 458k H 35 AR 20 1 B 3R ShaL il Ao
PR R, 8 H VS & RS HEREFZ 5.
1.2 B FCRAR BT

AR BRI £ % X 2007 45K H 235 5340 A2 B A R 4E 1) IRS 38 B AR VR N B R BR IR , 3% &5
ARG IR EAR AT DB IE R BGIR . 78 3S BRI T RIE A R R e 22 57, 45
B EPHNEBR A EORL, HEATHLBI A T B 4 25 B, S A AR BB o st B ) = 3t 1 20 28 B (AL 0k 3 L SR
R 7K A B FE L S S AR ) o Sk /NI BEST 4B 45 SR P AR MRS T, X A U A R AT T
VU7 ) 3 x 3 JEIEALTE

J LI 35 2 X RGRAE KA TAE X SR iS850 A7 1) 1km x Lkm fR A, 1] FH i b 448 X B AL
H 486 M th (HERRHIE AKIKRIIBAL) , I L b Z A% B M BB H M ARIRE . EH 2R 734 (LA
Sm? R ) , B REREFEE, WER N AR, BT RARH” . A EE 86 MEHIETT
WA BIBEEFHETR R HE /N 10m x 10m, FERASRAE R, B H 3 A R 5 R AR BE & 5 2F
B, DAB S0 BOR  BR O A2z
1.3 RFE
1.3.1 8RB SR

SECA PR LR BRI R T B B 7 & s F R 7 3T 0r . BERARE A T
FEAE b T B O RE S A (LT B G 2 UK 1Ly th 6 S B PR 3R B S N N TTAR R ) R E R R 4
(AR GEAR A R EAEY) S IS B 6 7 20) BRI BE TRl AR P B R 2 5 B R B AR T B, AR
BRI T RS , BRRRE 2 WA X . 1B N TS SRR IR I Bbe 8 B 45
¥, \ DEM $df p4REUS 2], H AP IEIR B e B A TR K BB AR AR N

= ln( tA,B)
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K, 0 TR BEFE BT, A, BN R 2k E I K TR B B

3t ) P R -2 B A SRAE SR 322 20 x 20 45 IT (0. 36km” ) 14 Fi 3105 B P , S [ - b ) P 2K R0 14 2 B
AiE , FLAE B 3 %5 B SR 7 B MR BT KRR B R U 3t 8 B R R Rt B, T LB B B D S
THEHAGBIH B .
1.3.2 ARSRARHXHIRT Lo

FAGH AT R R T EARSRARBXE FRERFRHEGFAEREER, #— SR8
IR . AT R T BUEAS 2, R SRR AS I R ¢ R4 X He o #r , T e AR &
VOISR JFF 2 BEAS M) B R B i
1.3.3 Autologistic [B]TAERY fl 44 5

TEF 7 Autologistic [BIJAALZ | , 5K F &) BA LM B H 2 W ik i R B 2 e R F R B E LS LA M
RIRE , LAk S HC X AR AR RN o LAERIRFSE H Logistic [B1JA#EA ALY Fh 23 A5 i 8 RO 5 (BT
AR BE SO R 28 R, 28 T 25 6] B AR 2 5 I &N B 2 A ELAE FR R ™ AT RE S
BTSRRI 4 F AR N HE T A 6 ), DR @ B S v S0 97 A o Autologistic [] AR RIS T
X R O AT , 5 A S (8] B ARG, AT BB B 4 st 48 7t S me il H 38 AR 01 AR BRI 7, 1%
R LR R AR

log(%’ﬁ) =By +B:1Xy; + B Xy + o+ + B, Auotcov;

Horp, Autocov BV A2 [A] B ARG 7, R4 “ AR SR B, 25 6] A @ B H 38 10 A A B3 5 4B U H 25 1)
IR UIAHSE , BRI AT AR FAR 4B 2 6] s 0 B B I BOR T ik, AR
S

K, p HHH B RA MR ERR B A HHI BN B R X, (k=1,2-+,m) XN EH R, y, AR
(] 5 ¢ &SRB 35 i BB UL, Hh BB 1, B IIRAE D 0, d, R Zs [8] G (d,)) Z E BEES , R /NT 4 7E
FERS A D = 2km (ARIEASCHERAE RIS K/ NBGE ) B2 18] Xt 2 5iHE
2 BRGW
2.1 BHHBH ARSI E R W E T 047

Gt T 8RB H AR G5 R AR X Z (85 LA 1R B2 2 57, IR h IR B e Rl 7+
WAHEF E(GRT) o RIBMSIAEA R B ¢ K050, R H 36 A R30 X 59357 B 3k 1w | 3t T 368 B 6 R e %5 2
PR35 BE LA BOK IR BE B R T RARIX (P <0.05) , T 5 I % B B3 IR (P <0.001) , AHELZF,
P MR RAE B 7 SR AR B VAR A P b B S5 98 Am R BB R I L X 3 H 35 AR 201 1) 22 e
Wil o R EGT AR H T, 2 2 A1) T 1 SRR BE 1 1) BH B, 38K o0 SR AR 350, L 322 01 7 el 3t A 3t
IR B AR B B AR , R 3 Y SR St A 3D o
2.2 Autologistic [BIJHERY X} 7K H 25 AL I

AR IF R AR AL ERERER FZRIFES TR ERE, AEFEEENSS
Autologistic [B]JFREEI A H ST, Hd i B R RIA M T O7 B SR A B S50 BBV S 25 , R FULAA bUAS: B0 %o 88
AMERL RIS 1R DL T, PSR Wald SGeit-Ba g ie— 8 B [ 5 R BOR & XA E A Seit B o
R 238 T RO B R AR )70 B AR SR 7 B KA B R s 8] B AR 7 (R 2) , = F N H AR
SRR R (B>0) o MEHBUER/NEIREERLM AL BEAENELT , %A LB EYE 84
P RBIBH 3 AR R IR .

B R AT DA S AR AL

Autocov, =
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exp( —3.380+0.009 - D_,..+0.071 - D_... +0.040 - Autocov)
P=1% exp( —3.380+0.009 - D_,., +0.071 - D_.. +0.040 - Autocov)

A, p Bk H A AR, AT AT DASE I XN Bk H 28 M AR AR I (18 1) o Horp, 25 ] B AHSR A
TR R SOIAE TRCH 28 MR S RIS R BA B B B A SRARIE, B 5 ABRIR T 3R 220 L, (153
AMERISE NGB, R , 25H 38 A7 5 AR R R el 25 B Bk 4% B v BEAH G (P < 0..001 ) , BB T X AN 7
A XS Ho A e 3 SR

water

F1 BEHIANBBSRASHITNIEROILSTER
Table 1 Difference between the selected variables in Mikania and non-Mikania sites

YEEEHT A2 HY Mikania sites F A= H Non-mikania sites
Selected indices J{H Mean F72 SD {H Mean F72 SD t/Xz P
FEB IR Vegetation type - - - - 4.172 * 0.243
FHFZ45H Vertical structure - - - - 2.905 * 0.407
BEYE S B Community height(m) 8.44 4.84 8.71 4.86 0.261 0.794
T AR A Canopy cover( % ) 44.44 30.42 46.67 26.73 0.361 0.719
WEJZ 35 B Shrub cover( % ) 23.51 23.99 29.41 21.67 1.196 0.235
KA 3% B Herbaceous cover( % ) 47.41 27.67 39.86 28.69 -1.243 0.217
72 Elevation(m) 63.23 35.73 57.52 42.96 1.447 0.149
3 Slope(°) 9.56 7.90 4.81 8.23 -5.879 0.000
Y] Aspect(°) 171.40 109.72 141.20 118.21 -2.648 0.000
%)ijiiﬂiﬁgmphic index 9.91 2.91 8.88 5.54 -2.329 0.020
FH 35 B Farmland density( % ) 1.69 5.83 2.63 7.92 1.357 0.376
SR B2 % B Orchard density( % ) 39.76 20.98 15.03 20.96 -11.795 0.000
FRHb I FE Forest density (% ) 21.93 19.25 10.21 22.15 -5.646 0.000
FKAR % B Water density(% ) 3.75 11.75 0.18 0.80 -4.286 0.000
FEBE L E Built density( % ) 27.88 27.57 65.48 35.95 11.736 0.000
R A 35 B Developing area density( % ) 3.75 7.04 4.06 8.88 0.387 0.699
* FRARIIGEH R P, HARY R ¢ G531 Represented y? -statistic while the rest were -statistic
%2 Autologistic B9 R fiE 4L R
Table 2 Results of the Autologistic regression model

BRI SH lﬁlyﬂ%ﬁﬁ ' i eXIf(B) i p

Model parameters Regression coefficient Odds ration e

R Dorchand 0.009 1.009 29.122 0.000

IR E Dyper 0.071 1.073 6.899 0. 000

23 |8] H A& A F Autocov 0.040 1.041 67.774 0. 000

O Constant -3.380 0.034 90.788 0. 000

2.3 Autologistic [A]JTFHEAEI LG PEHM

AR R AR SR I 45 & AR BFFE R = i e P=0.5 WA H AR R, T P <0.5 %
N, HEPR AR 7310 R SO BHERR PR 328 3R . AL TN 245 SR 3R 0, IE M T % H 26 A 1R
i 82.5% , IEF TR AR S (5 82.0% , TRIZH (LBRR AR AR KB iR E (ZRAR
AL R AR BB DL) 230500 18.0% 17.5% ,FBEARAERAEHy 82.3% , A= ML AR

TRE BN [5] 4 4 i [34  PT BE 3 AR R TR 45 2R, BT A AR 3C G B ROC ( Receiver Operating Characteris-
tic, B2 32 TAERHE) fh e A i X R T LA R BE VA o 38 2o 5028 3 7 R, A B A SR B S B A A
RIZENHPALFRE) ROC B, TH R T A, . FHIX(ETE0.50 ~0.70 Z i), R PIA K EEEAE; £ 0. 70
~0.90 Z i), FARAHEE H%;0.90 KU ERRUSHEERRE ™ . AEBA A, fH40.902(P <0.001),95%
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B A5 XA (0. 872,0.931) , R UL T8 &
ROR , B IR AL R B bR B R HE
3 itig
3.1 BRI RBEEX AR 410 B 3BT (5% 1

AYHEE FEAEYE R AR THRER T Be s ik
HEH AR ARG R T B, (R A Y B 358 % RAEB/D
MR b B AR R B R 2 FEAR TGS o, B H
HARS 2R RE R RIERE 7 &
PRI H K , 213 RE T BB 3 RRAE X K H 38 1 7 1
T, MR R RN, EHEEERES.
EHFEEE JOEfRAER, HERZIMARAEE
AR . Fik, HH % — BRI AR X,
FETR S5 AR RRAE 7T B o 412 2 5 BELAS L AE R st

TR EFHEF, HEZ T, KBRENHRAAIFAR 0-02 # 0406 0510

FR T S AU 3 X R fe R AR O, T A 5K 1 B K2 [ ¥

RS AARR N B T, TR AR XA T £ B B YR S22 K H A A BSR4 A

&, HMA R T RGP B EHEIE 3. Fig. 1 Probability distribution map for simulating Mikania occurrence

TAESE Rz [ R b, R R R 2R E, R
1 T8 B RIAINFAEY AR BB E R, BT BRSNS Ryl AR (5 0 2 24
RIS ORGSR o B, iy TR A F KRR 4 AR E SN B 2., T LI = 2 H 35 AR 43 H i
BB R , AT T ARG HAWAEZ R At , R TR AFE PR AT AR H 2 Xy B 38 30
Z—o
3.2 HSEUIMARSEERKEM

AWFREER K, B RIE R LA AT TR TAERKNEMEHHA RS GTHEEZRT,
Autologistic [E] SRR 73AT45 R W , SR Bl 8 B2 KoK AR B WIS RS i, DR CH 25 B 5 & AR s R
FKR At oL E AR o SRR T2 X B AR SRR, 25 (6] 4 R 32 B AL AR R 3R 2 E o 20
42 90 EARHIIT LG , i TR S AP K R B TEAR D A 7 rp R B W8 BRI 3, 783t 77 ARl 7= b B SR B4
SR, e AR L3t X SR ) T A A W BE R, AR PRI A i PR st 5K AR o5 T o A AR B R
(1T, Ty S S0 3 4 g BE R SRAE A A AR 7 P AN W R AE A, AR P S BRI SR A MEE B, BBOpR AR 2R
PG A, A DER IR B BES L B SRAETT B R R E B S DRI, s SR el A AN T i BT
RMHHRETIANER R, Hhh, RER A TR X, BRI L8 HAE g 5, =
HAESMRREBAENRH N E R FHERME RIS, 50, AREER LA LT LG, 24 TEA
BB PR ERE , o H 3 Fh T8 1% 2E AAH SR AR BT SR S A SRR R AL

TR AR X35 H B8 AR AR B AR BUAE LA PN J5 T8 < 58— , /K i AR 55 0 i 3 1 AR K Rt R 4
FRI7K a3 25 , AU T BUAE 1 S K BB LXK, TR BE 38 A AR Ak H 35 AR 3t B Al K 9 45 R e
BT X — R 58 L KR P LS T R B RSREE K T, A Sl B3RS A A R R (SR ) JAT ol 58 /2 i R 203t
B, HRA I FRCH 2 1052 JE AT . BARBUA BB 7 B R RETR ML 5 — ik BE RO R SR R, FE A R A B H
BN R S B TR e A A S R WU, (B, B AT AF SR SR ) BK RS 1 3 I 77 s sh 822 4k, TE e mT
LW E A H AR ERAE T — T BRI e
3.3 AREWEMEBIGERIMER LR

ASCRLA Autologistic [BISHRAIZRAT T HAF AU G BE ( IARTI ) , 4% oAb U 3 R = KB H %

http ://www. ecologica. cn



10 3 RIFEE A XIBRRERH B AR RE T 5447

ANREABRDAAE (1), L3 TRBEGIR A B IME, HR, B TREXNHH AR s S HIA
WO R S A 45 R B W S 2R H A RE R AR G B R 7E—E XL . — 77T, BH 2 A FIA
FBEY O KN T 20 ZEAERRE, AR AR BT REF7EE A RK ERMRWE T B—J7E, % H %
WY BUE R A S — T RIS I RS KIS A E 3P4 . B R AW 7E A X SE i b
R TE SR BRI AR LU , B H R o U B & AR BE , TS5 BN ] 724 IR - ILA RS &
Ry B HI R R 2 R S Tk rh AT = AR O BB . DRI, AT OSSR oA BRI T B H AR
S FI B B PEARFAE , AR B S5 R X AR i R KB HEE EE AR R R L.
3.4 LRSS AR R

TERH AR S RARIBXKEIXT EL oA, 31 PR 7 (U R A e J i P 3t 28 B R R RPALE , B
56 A - 3t R FAZE A X R H 25 AR MR BRI o B H 28 A\ AR ot XS 10 T b 2 8 8 1R, 5 EL I I A R
o ZAH A R F B, SR B b 3% 23 A R R LA R AR B VR o B 3t ST SR A 3
FAEF R R ARSI (55 5 2.3% 3.8% ) , B FEH . BAPIITRN X B2 IS Bk H 4
A (B ST 0 P b 6 A JRy 72X T BB FR ] T YRR 2 iy Ak 2 DR B B SRR, AT BELRS: T 4 H 2 X —
R R IX AR Y PR, B M B AP AR 3t 2 B <6 TR 7 AR B H 2 O AR A 7 A S S, 3
FEA AT 4 RAAESE T X — i o

IS8 T LUE AR T AR IS T 24 (S5 53R FAE ) M a2 9 8l
TR AR o WA H 3T L 2408 BB (AR ) SRAE A A b, BTk FE 38 , R B4 TG e, 25 55
BESTRSEHE AORIRE A TC kBT R T 0 34 £ 48 BV AT I — 3 B P9 A R LB . A
BTG, TEFHIRA FREIE LU T, H 48 B SR 3R vl BB 2 MR 4 B AT 3R, LIS I 755, T
PR IEY B ILER s MAE AN IE ELAE ST, 3H 28 W 2R UM B FR) SR, D/ b 155, ELS I 258, AR
A RAETE R, B AR T BOR & BT A58 o BT LA, bR AR X B H 3 (R 4 A R TS
BE R — MEARHE— 2 IR R A
4 #Hit

LRAABIR B EBERABHE T, T LRI T 458

(1) KERE TR HHARMX S5RARMX Z [BFF7E R E 2R, P E T (R S SR B 150
1 3t ) P R (PSR el 5 (PR B KA BT R B ) X AR R B B, R
kT B A

(2) B H BRI AR A 5 H R R B KR A 1B B R AHSE S E LB, — 05 T R B S5 7K A A i
NP AR A R E AR T AT, 55— 07 A A 7= 28 16 3l AR 5% 3 7 s sh S22 et gl B
SN RY BARMAERI SR F o 18 LR FEA E A Autologistic [B] Y= AR AU AR 2 5 57 76 i 25 JHiR O ik I, ELR
SR N HHARY B BERRME TS HKE

(3) Autologistic [ JIHERY BB A3 HOR  (HEE MBS M EZ R TR EN B H HA RS AL
HRMARFAE . R , RIS SRS e £ 52 B — 5 YR 28 295, (EUXH T B A 39 2 7 o X3, D656 0 O R B
HANLHIHEFE Lo
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