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Prediction of potential distribution area of Euphorbia dentata
in China based on MAXENT model

Lu ZHANG
College of Urban and Environmental Sciences, Peking University, Beijing 100871, China

Abstract; [ Background] Euphorbia dentata, an alien weed native to North America, has been introduced to China in the past cen-
tury. [ Method] By using model and geographic information system ( GIS), this paper analyzed the environmental variables affecting
the distribution of E.dentata on the basis of the biological characteristics, as well as quantitatively predicted its future distribution in
China. The prediction was verified by the ROC curve. [ Result] The results showed that E.dentata could have a wide potential distri-
bution in China, with the main suitable areas located between 33° ~40°N and 109° ~119°E, i.e., in regions of Beijing, Tianjin,
South Hebei, North Henan, Central & North Shandong, South Shanxi, and Xi'an of Shaanxi. The potential distribution of E.dentata
in the world was also detemined using the same method. [ Conclusion and significance] Eradicating the present populations in China
and monitoring its dispersion may represent the effective measures to prevent and control the potential rampant invasion of this alien
weed.
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( Goncalves et al. ,2014)

W K 8% Euphorbia dentata Michx. J& K5k H
Euphorbiales KEFl Euphorbiaceae , N—4FA4 BAS |
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odoratum L. 1 & K — ¥ ¥ 1€ Solidago decurrens
Lour. .\ f K3% Erigeron philadelphicus L. 5 55 5 Lac-
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Table 1 Geographic distribution of Euphorbia dentata in China
=R in I3 AL 2313 i E= BTN
Current Distribution in China  Location Latitude Altitude References

Jt3T Beijing City

WEREX I Xiangshan, Haidian
W3 X B Huangzhuang, Haidian
Al X EIREE Yuquan Road, Shijingshan

116°1020.00" E
116°16'41.98"E
116°15'10.02" E

39°59'26.00" N
39°57'15.75" N
39°54'46.23" N

k%A, 2012
TRFEAE,2012
TRHEAE 2012

4t Hebei Province PETEERR Baoding 115°30'20.22"E 38°50'14.52"N EER 2011
i BAE- Quyang 114°44'41.73"E 38°37'20.08" N KB, 2011
5 B PEER Yixian 115°24'10.44"E 39°23'3.29"N E R 2011
JER B eI Luquan 114°20'49.69" E 37°53'29.80" N R, 2011

#F Hunan Province Kb R MO RHE K2 Changsha 112°59'45.71"E 28°7'58.82" N IEE YA 2007

Z:F Yunnan Province 8572 JH =T Mangshi, Dehongzhou 98°35'17.11"E 24°26'1.28" N iR, 2014
552N BT H Yingjiang, Dehongzhou 97°55'55.04" E 24°42'18.76" N BT 2014
A7 )N B )1 - Longchuan, Dehongzhou 97°47'31.58" E 24°10'58.67"N B ,2014
i N EGFI T Ruili, Dehongzhou 97°51'6.95"E 24°0'46.11"N BERG,2014

x2 RNETE

Table 2 Environmental variables

Viile ik Description Viile ik Description
biol TR Annual mean temperature bioll iR 2 - YR € Mean temperature of coldest
quarter
bio2 BRI 2 A ¥ {H Mean diurnal range [ mean of monthly ( max || biol2 A% K B Annual precipitation
temp—min temp) |
bio3 SFEYE Tsothermality (bio2/bio7) X100 biol3 1% H BE7K = The wettest month precipitation
bio4 T AT AR AL bR UE 22 Temperature seasonality ( standard devia- biol4 T H 7K & The driest month precipitation
tionx 100)
bio5 & H fe i Max temperature of the warmest month biol5 K A8 5 2 B Precipitation sasonality ( coeffi-
cient of variation)
bio6 5% A AR Min temperature of the lowest month biol6 I ZERE 7K & The wettest season precipitation
bio7 AF YAV B AR AR Y R Temperature annual range biol7 T ZRE /K The driest season precipitation
bio8 el 7R Mean temperature of the wettest season biol8 IR 2= JE [ K i The warmest season precipitation
bio9 BT Z LIS Mean temperature of the driest season bio19 B ZEE K The coldest season precipitation
biol0 BB ZE R IR B Mean temperature of the warmest season

17 MEWS 725 & (biol ~bio5 , bio8 ~biol9) #EAT
AL,

1.2.2 &AW A FON 15 2K SR I ™ H N
TR ) o3 A B R LA S 17 A2 BRI AR 85U A
MAXENT 3.3.3k ( Bradley,2013; Elith et al. ,2011) ,
R T R T A VAR M, MAXENT $241E 2 Fpor
HLTHBREEHLE = 095200 . (1) BEHLEE 2 A A
25% B KA 18 BUAE M B IE 4 ( Testing data) |, ) 4%

12 WRFE

1.2.1 ABEFEHEFE RIS R KA
PURAE (SR HAE,2012) , N 19 N M B S5
T3 A 2 DIAHOC ) A ) S 28 5 (biol ~biol9) Hr
VEROR G R A KA B ) IR A e,
SRR — AR A Y, fe? A LRI
2, I, R EBRS 54 H KRB LM 2 R
A b (bio6 Hed A BRI, bio7 AN ) JFHY




53 1 KB L BT MAXENT AR F000 P S0 7 v ] 9 1 434 X - 197 -
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(2) ¥ B )iz % (Replicate) & '& N EE 10 ) .
, 21 K3 EMEBESHXTNEEAEE
W 2 MOF R T, ATRSR I 2 Fy BRRBERENREN BRI "
BN E KRR S

i IHES RO B P R TV (Jackknife)
Fngzihilme b i £k ( Create response curves ) Ao 26 T
Hiiid MAXENT BEESAFE L ASC I A% U HH 9
A5 R FA AreGIS10.0 H, 64 raster #52K,
I ArcGIS Hfrhas (8] 43 BB i) [ 44 8] W 53
223 (Jenks' natural breaks) HFFTIEA XK,
123 BAKEIFHMGEFEFER FRAZK
F T AERRE 1 28 ( Receiver operating characteristic
curve ,ROC) 5 A b5 LA AR, BV AUC fEL( Are-
a under curve ) X H 37 %) g KA AL AR UL oA 1 M
FTIEAHY . ad MAXENT FI77 (9 Jackknife FEE 434
% PRI AR 0 1A R0 ) BT

mon:
e

Yo SRR TR AE 43 A7 DX T 45 SR SR () 1
B4k (Jenks’ natural breaks) 738 4 2K dEE A4
X, P<0.066; fKE A [X, 0.066<P<0.218; H1 & A
[X,0.218<P<0.442 ; i B3 A X, 0.442<P<0.881
S5 TR AR AT B K] P AR 1 1A SR ik e TR
FVETE A A X AN 1 s, TIUI 285 SR, I 24K
SRR ] 1 8 7 A3 A X R B S A R T b
BT LR A RS I R A R Ll VS A e R L B
V2 PR 5 R A AR R TP YR WE U
B RTH R 28 0 4 b DX G v s AU X A A
Hikb 33°~40°N,109° ~ 119°E (b5t A4 th g
TR A PR LR S 1L PG A R R
VA PG 225 L DA R VTP | 25 A RO A L IX

>z

TEEEEDL suitable level
Bl EEEAF X Unsui
[ MEREEEER Lows
R REEAE X Mida
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Fig.1 Potential geographic distribution of Euphorbia dentata in China

2.2 TUNAREBYAE EE

ROC. 4 oA I 78 ) ol v 7 43 A T 000 A5 40 3
W R 53Tz (R AR AR, 2012) . ABFSE
BEng ROC fh<k F Al AUC 150 0.956, 3 = T
HLIMIAE 0.5, 207 MAXENT #5550 % 14 24k ik 75
]V A A DX ) RO R AR 4

23 BRAHEBESIGXESEFHH
MAXENT A AY 4 71 Y] 43 B T 5 BE 5% F1] W 1
DU A8 P A9 A — 1> B85 R 5% Y00 00 245 SR 5% i) 14 A
X RN, SR AR AR RLE 1T K IR 2200 — > 5 AR
I A PR BT AR & EAT R T , P R
FHIZAR T i S e T A AR f A, A8 X
I LS 5 R DURLE I 2 45 SRAE R T F
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tr. HIE 2 7T LIE 1, biol 4FEHE B bio9 T 5
ZAT SR  biol 1 Fe i8> 28 i - Y SR N i A 4
SR TR, T biols ZEHTE K biold BT

B HOyBEK biol7 T 5K biol9 1% 2
3 T GO ERT i A e N

?@{ bio?
9 bio3
B bicd
bin3
bioB

bio] | | W ERHES
R e ———————r Without the varable
) — -
h-mll e | = RRHEE
& ik I 4 With only the varighle
g biol3 ALt DL,
E el | mERERE
F biols . .
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e I
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Fig.2 Significance analysis of environmental variables based on Jackknife test
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IS NBRY e AR A WV AR 53 A X s B
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TE A DT A K SR AR X DA B 4 R A A AR
AT Wy 53 A 1 5 Wi S5 B T A AR G 1) 1o
OB T 52 R 5 PR ,2011)

WP 25 R DR 2 o7 FH A 2 7 A HR S0 4
FVEAE 3 A X B AT (Holt & Gaines, 1992) , {H A B
R, AR M A PR B 5 T b Y PR A T IX )
B, AR AR S A AT e 2 & 1A% (Wiens et al.
2010) , PRIMASUA FH 57 M ) 43 A 55080 AS REAR 4 il
W& A HE SAERS AR IS E R X, B
FERFH TV S T s L R A B [ B A AR
M PR R 23 A0 A, REAE 8 40 R A MU FH 5™ Hb 43 A
KdE Fr i i A9 R 22 ( Broennimann & Guisan,2008) .

A FE M 7 R4 R 1) A= 336 L AR AE S T 2%
5 5 H ARA R 2 AN AS 1 (biod Fid H
AR, bio7 AEMRAR2E) J5 1 17 AR5 AR R
FTASAIBE R # e SR 5 B R 5 e
ZAEE Y R IR AT ) RN R, (HRE R T %
Hh R G IR A T 52 B 0 — MR (T AR AR LR,
2014) , F5c¥% H AR IR X F LUFP 798 it & 1 — 4%

RPN Y ORI, 9B SE (2012) B
HMREE R I, AE AL 5 1 2R RO —4F A RS LAFh
TG4, ARA T A TN SRS R A K B
AR B S A AR AR 11 57 (A DT B R 2R 55,2012
BIRG,2014; B EHE 2011) , FEEEANE, ES
R | U2 AN 43 B A M X 4 24K % 5 2 B Rk b
FREATEZE RN 5 H GBS 54 2 H (3L
,2014) . {Hi F—4F 44 Wt KA 68 78
e AR AFP I 30 48 S IR AR R i s 54K
BRI TG 2, AR S0 2 ) 43 A Xk R
S PR 385 1 24 R SR 7 o 43 A DX T
rE AR AN Z B A H 2 T (8 & A 08 A
P ETIUET S R A & G b BT St [PUNERLE PN
BRA R X, A4 B FE VA (HJE HAth SR 1R X E
LK PAE 2R AS CRBKOE55,2014) . PRI, ASC
i FH 22 53 T 785 12 5 10 R 53 B3040 45 ) 2 FOU I A AR
VN7 T L IO RN & i kNS E e
IR IR A AT R B RN R T S S B K
PSR A kS NS P W N G R P W 7
A IR YR R B AR AR, AnRELE A A B2k
Y RS R 2 S 1A 245 SR i R
3.2 HEEVERINA A RE

MR T ROC 4T HIFY AUC {EAE N 55
UEBLTRE B2 A48 b , 2 H T iy P 2 e AR B A
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PEMFE R Z — ( Ficetola et al.,2007; Gibson et al. ,
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