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Abstract; Biosecurity and invasive alien species were major ecological issues of biosecurity at the national gate. Biological
invasions has caused huge economic losses and rapid loss of biodiversity, and also affected human health. Tibet is an
important ecological security barrier in China with complex and rich ecological types. It is of great significance to clarify the

potential distribution pattern of invasive alien plants and their responses to climate change on a regional scale in Tibet for
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the prevention and control of invasive plants. In order to investigate the impact risk of the invasive plant Datura stramonium
L. on the ecological security of Tibet, we used the Maxent model based on field survey data, applied R language and SPSS
software to optimize the model parameters and data screening, explored the main environmental factors affecting its
geographical distribution, and simulated and predicted its distribution in Tibet under contemporary and two climate change
scenarios ( RCP 45 and RCP 85) in 2050s and 2070s. We also simulated and predicted the distribution of potential invasion
risk areas in Tibet under contemporary and two climate change scenarios (RCP 45 and RCP 85) in 2050s and 2070s. The
results showed that; soil pH of subsoil, annual average temperature, the maximum temperature of the warmest month and
available soil water content were the dominant environmental factors affecting the distribution of Datura stramonium L., and
elevation and intensity of human activities also played an important role; Lang County, Jiacha County, Naidong County,
Chengguan County, Basu County, Gongga County, Bayi County, Bomi County, Chayu County, and Mankang County would
be the high risk areas for D. stramonium L. invasion based on field survey and model prediction; The area of risk areas at
the respective levels and in the total risk area of D. stramonium L. showed trends of a continuous increase under two climatic
backgrounds, and the response was more sensitive under the RCP 85 scenario ( the highest carbon emission scenario) ; The
trend of invasion and dispersal was mainly along the low elevation river valley area from southeast to northwest, and the
distribution center would move from the current Medog County area to GongbulJiangda County area. To sum up, the
distribution of D. stramonium L. in Tibet was greatly affected by soil environment, temperature and precipitation, and
climate change and intensity of human activities will cause them to spread to western and northern Tibet. The results of the
study can provide an ecological basic theoretical basis for the comprehensive prevention and control of the invasion hazard

and dynamic monitoring of D. stramonium L. in Tibet.
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WA SRR AR E BUON E T T AW 2 2 i E R ARSI AR AE ARG S BEE R T E
R 458 6 ) Bt B A 4% 3t A ) 2 R M st 2 1) TSR I 2 SR S 3 NI B (A B, A 28415k
AR ALK TSSO PO A 5 LR R 1 S T, R 4500 m R E G 4
DLt SR AT Wt B AR AW AR AL T 2 Fh T g B i AR 5 5 A, — ELAP
SR R REME AT R A TG 2 U A 2 G DR R AR S LA A5 N SIS0 i1 5 R, 24 7
DXOMKRAEYI AR IR TARKAYER] , A58 R I PU OB X AR ARFEYIA 112 Fi, 3008 A SAR G 553 #) e It
AR A BB R T T A AR S BB DI PE RS R AMRAR ) 4 TR S B Y TA RSB AR BE

ZPER (D. stramonium L.) 7= 88 PURF A5 44 RS AL BEAIBE B0 ESE 2 HATEFR E B 2L U™ E AR
REME)Z— AT E 1, 5 AL SR (Solanaceae ) B8 % & ( Datura ) —4F 242 HSL 1 KA
I, SRR R A A R, U IR A R, TR A PR RS G IR E R R
A PRERE , HAT B B PREEIE N RE A AR ) A B RO 5T T Rk DUFENE (TR T 508 o A 0 B TS
Qe BRI R IR AR | BB X H RSO IS AR PR, A T AR | 1) BH A HEK R RS
JR L RIS — BRI AR 1 55 ARS8 e B8 B 2B SR L 4 — S R 7
PG R TR S S B 0 T R AR — e R AERE T T LR i A B A R Ak T
HSRE RN BMEAT F AR5, AR U A W FUA A R AR, AT NS, ™ E i s BRI A B

HHTMAZ B RS 2100 5 g A st g A g2 R RS Y BT A
ST PR 2GRN O AE A B S B HEAT TR A A A T, A MR A [ ) RUBE R 2
L AT A S WA DOBLLL BN A A5, (EZIFFEA 1 2 B 20 R s i LA A1 ) 25 i X XA
VAR AT IX, LA RSE AR BOXUR A28 Db DA 74 60 DX 48 1 /1N RUBE HEA T 2 B 20 4371 UK L AR 7
JE AR AR AU DCHORS A5 e B B A 252 0 Y o SRR A LB RN 7 M SR A= ) AR Y A 2518

http ; //www.ecologica.cn



8622 JAE = 43 4

H 5 MBI AT LI AR B AR nTREdE- 5 AR TT 3O BRI 5 S, BERS A SR A M i) AR S {3t T i)
L5 BB, DATAT R AH DG A 32 ) A B SR i AR (R 2 B AR AR ™ o FE AR 22 W 43 A AR S0 v | e O
(Maxent) 8018 H i o )92, 8 o W TR 2527 DR AR o b B W oa A U B SR 5 SR AR AT 5T
a2 AT R AR SR AR R 0 P AE R e 2 T TS AR A R O A sk P SR S A
SR NAAERI I EAEY FX 270 P 2 T i AR AR ALY 2 B 2 0 VU A A XA S PRI 1 1 3 30
WRBLR R AT 5 4K (2050 AR5 2070 4F ) TARAZ AR 57 76 P4 B A 6 XTI E AR KU IX 25
(] 73 A% Jm S B B AR AR 1 0, il SR FH Maxent 2B 2507 BRI 0 B 64 07 1%, 25 AR W0 U TR 7 | 34K
o EEAR NS Bl 5 R 22 T PR 7 o 5 B A DU 3 DX AR I T A AR XU, DX A 0 B 4
FT , AR A2 5 B 2 A DY B 11 ¥ DX [ DX ) 9 0 7 3 0 MR K O AR IXURSE S T, 2 B i) 2 B 25 7 DY
A DO FEZEIREE N 1, LU O V4 G DX 255 B 2 BB 2 1 AR S 3 15 Bl 24 s 0 B I A 25 2 Tl B
2%,

1 #MREFHE

L1 SREP I AEERR IR

N T ARG TEANRT B 14 2 B8 2 76 VU 301 s | 38 1o B AN SE PR R L AU A AR A AT S BT T B b o
At . T 2019 4F 10 H—2022 4F 5 H {9 ZABKAEY) A A Z 1], %] DU L 7 Mo XT3 EL 3 DX ) A 35 Sl
BERRMIX. | 32 B8 E DX i (8 B 57 R e | A TG B SR 1 [ BB TN 5

] £ Y A 7 % 0 DX ) S8 T TR B SO MR B R ACIX A HEEL JEAREL ; U XA SBRALIX
RS bl ] E AR A E RS T WARE KMER ESSE s HE i B H S
AE HRES MEE R fAE R X R BRI ORARE BIE  TATLA R SR e E KR
Eo g Xy 9 R I R R 8 SRR R H B s B s B BRI B AL BRI R A X\
B o et SR VAL R IS IRl X (R X e AL AR L B L DX R R AL
SO B %2 B ALS R R E R 0 BB AR TV AR X 31 =R SR A S (1) B
A RLZ I AR B AR T 10 km DAL A R50RE G 1 o0 A1 K3l 2 18] 9 AR AR RS20, )mff 31 2
BEX T3 A ST AHETE  csv A 3 SCHE LABE T T Maxent R (4 e 57 SASEALL T 34 .

N
A

R«J*’fi& i %«AIJQJZSE v
ek
A %F’E?ﬁﬁ)ﬁ E@muﬁi 4%2- 3’%2 #‘g )%/
WiHh/m whk R
- TEHAR
iz 8424 300km A i ¥
g 28 e — %

E1 ABEARESRFRERIER

Fig.1 Occurrence records of D. stramonium L. in Tibet from China
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Fig.2 Response curves of main environmental variables
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FNI—E, 2 2050 4ERT, PG TT IR T EAREES 91.26 km 2 EVEIX, #] 2070 AR, P10 PEIL T 9 iE RS
T HEM B 96.30 km 2 TARVLIA R gy A5 X, Ul e AR AU AR = F KRG 25 2 78 PU i Y
TRIE AR AR DX BBl 2 K AR B K, T AR s [A) AR AR I 5, S 00 LA 2R g 05 o Sk s 1) P b ) 4 S 7 B
e RRHERUBCR IR R R

®2 FAESBEALBSTEHREEXSRFHEBEERBRER/ (x10* km® ) RELLE/ %

Table 2 Potential risk area /( x10* km?) and proportion /% of D. stramonium L. in Tibet from China under different climate change scenarios

AR WRRAL  ERRK R I X R BRI
Climate change scenarios  Area and proportion Riskless Low risk Medium risk High risk Total risk
i} Current T 115.52 4.48 1.92 0.93 7.33
i kb 94.04 3.64 1.56 0.75 5.96
2050 4-RCP 45 [P 109.49 5.57 3.38 4.41 13.36
i L 89.13 4.53 2.75 3.59 10.88
2070 4E-RCP 45 [P 108.69 5.73 3.52 4.90 14.15
i kb 88.48 4.66 2.87 3.99 11.52
2050 4-RCP 85 [P 107.68 5.91 3.72 5.53 15.16
i b 87.66 4.81 3.03 4.50 12.34
2070 4F-RCP 85 T 101.21 8.25 4.11 9.27 21.63
ik 82.39 6.72 3.34 7.55 17.61

RCP 45 PAERHFEUE 5 s RCP 85 IS AL I 5
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Fig.5 Spatial variation of D. stramonium L. potential risk area under future climate scenarios compared with current climate scenario
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Fig.6 The centroid transfer path of D. stramonium fitness area under different climate change scenarios

TEVEL A SRS 7, S TR TR Y AT {5 R AL FN S5 R A R W R 8 NI AR s T2
T EERR R AR AR H B iR A RS K TR S IR EE R SR R ) 2 BB B A P X N AT
() R IAEE R T, Hoh R 2 R R S AR IR BT STk R AT 50% , BRI E e EEE T 90%
FEWIE )2 A SR R RE 5 A1 187 1 8 X 2 [ 20 0 PG e T R AR KU DS T e PEIAE T . 2B S BRYERE ),
B, CO, AL RE 1455511 B M 2 ot & B8 e B s AR BE A I 2E W A T 5 8 5 I i o 1 |
JE SR E I A PO TR R A Ty RSN 1 [ £ 2 B o g B O 4 v v 5 95 B - T - A8 T e B AURR, i
PR o B ) PR B YRR T AR K, 5 AR AE W ED I L4 B ( Tagetes minuta 1.) ,—4F-3% ( Erigeron annuus
(L.) Pers.) ZAHPIAIML 72 BREE IR F 0 vk v, WF 9% & B0 L2 - SRR B0URE (0—30 cm) | )2 4 SR Bl &
(30—100 cm) — BT, 1 )2 - R XA STk R AN B 1% , S e P e —FA BB R W EAEY , 5
T E T IERR R A A B R AR L HLTR] (A5 S 2 S TR A S 3 R X P Sk X %) AR AR ) B
INFLAE BRI T 45 S — 3 IR R AR 5 F 2 L A — A SE N R, 2P
PP HLA RIRYE 76 A SRR T R 2E SRR R AEREA IR R BT A PR RAE 6.5—15.0 C 5&HBE A
R R BEAE 21.0—25.8 °C 2 HAF PG b DX A= 4 119 il BT B, 3K 1T BB AR 2 24 117 22 B 2 7 PO R PG 38 Ll X
TeAER AR H 2 B B A B PR PUIENE R PR AR 0 SR S Y A S Y R )
Pk Bl NIEIE S5 e o B 138 0 5 4 RS AR B IR, A5 1) T 2 B8 250 A P e b X AR 22 1 S S HE 2 Y
FEHAGE R A ATy, 76 H v 0 b DX R AR B B AMJE A 25 AU T 2 P FE AR T A B Ry
RS B 343X BLAVER AT 4300 m, SHT AT 50T 2 AN E B A A, (HE o A O Ui 7R ik 3L R A 3] — A
S8 2 TR R L™ L DX Ryt Fh - [ A A % 120 PR 1), PR JEC 5 45 A TR 56 T T O 5% A P, 75 60 22 b A TR
S P B KA E SRS S FIRR Y B3RAE” o ZR b UG VG 0 X5 2 AR A 2 R B A )
TRl K UL SR SRR R B T TN Rkt 2 B 2 W A 5 1B, B 1k KT R A S fe 3 R 2

MRS T BRI 25 5 5 B AN S PR A S SRAR) A, B pE T X M X LR T X B AR IX
S VU 2 B AR o USSP 2 1 X, AR ASCADL Tt 45 R R 5 A VL i b X BV AR v A2 2
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5 T4 ) PR T8 B DX v AT 43 A 1) DX B, G i A U T VRV A VDV BRI A X, DA
5 PG T P 500 b X ) — S i 2 PR X 35

S SN R A U T T e i A SR A 6 SN = ] A B A= (P R o A L B/ | Q) S AR
TRHERCE 52T, 2 B 2 430 T RUE T T 2050 AR A B TAE Bl i 3 43, (AN AR B I 5 K 1 2070 4k & S
] AR A VBEAT 4 D IR G, I ELAHIE S0 5 3 A DX T AR B SN A, 2 BH I 25 eF [ () 15 K FRRHE Ay 386 v, =2
B2 H A0 R LR, 5 T R b DX ) AR A IS - ( Xanthium spinosum L) FYBIFFE 25 3 — 30, % fe o il
X S MAHETHCR 5 A i g SR AR S | 5 A A X ) AR ) B IINFLAE RIS 45 SR M B e g, R
SR B B 0 35 O e TR 4 i 0 AR iR 20| o B3 7 P ) e o A X A e 1A i 5% B L
PR R YITE N PR R 2 W 2408 AINRAE P 2 3 ) A AR R85 A 4 U0 7 Pk dE Ak, A s 2 A A S R
B, H T DL 4 S R bR A AR — SO A SR AR S BT AR BRI R B L XA SR A 0 AR KU T
FRRS B TOU LA X AR AR AR AR A T AR TUI 5 SR, WG VG b A AR K 43 A 2B B AR Y
JRUPBSE 1l DX, B AR SRR RS 1 DX, 7 5% 1 DX P A AR A 40 512 B T B 5 W 00 v o7 32 I A FE AL, AR I ST 485 SR
T AR E TN T 2 B B A AR AT B AR AR RS B, 7E — 8 B X 22 i 2 450 1T o o B s SR Bt T
FEEMSHUKIE (AT EIAR AT 25 5 = e B WA KBS X AT REAEAE 22 57 R 2 —FE AR IF ST I
TS PREE AR 40 NG B i P40 T3 R S A AR S AR AT AN 23 R AR AR S I A R B AR R 2
FET 1960—1990 4 IAME , 5L PRAB AL IFAR QNI , (RIS A B9 B TP S5 85000 25 50 Jo ki Rk B e A, X 7 4
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AR 1) VY FECAR B 1] Y AL B0 AR Jm s I B BT BOR TR, 20 A0 T RUKE 3 MG, 43 A rh O 3 B v b 5 1l B8
B, SRR AT FEE AL R A T 2 RIERR R AR AR R H RS H A RS K i
PN Bl 52 e 5t 5t T 2 A R il pH YE R 7.0—9.4 , B i AR - Y SRAE 6.5—15.0 °C , Fidi i
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