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Predictionof the Geographic Distribution of Ammopiptanthus mongolicus

under Climate Change
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(College of Forestry s Inner Mongolia Agricultural University s Hohhot 010019, Inner Mongolia »China)

Abstract: Ammo pi ptanthus mongolicus is the only evergreen broad-leaved shrub in the desert areas of A-
sia. It is of great scientific value to predict the potential distribution area and suitable distribution area of
this plant species. Based on 135 geographical distribution data, 19 environmental factors were selected by
MaxEnt niche model to predict the future distribution pattern and area of A. mongolicus. The results show
that 1) the AUC values of training set and test set simulated by the model were 0. 990 and 0. 988, indica-
ting the reliable results of MaxEnt model. 2) A. mongolicus was mainly distributed in Western Inner Mon-
golia, Northern Ningxia, Eastern Gansu and Southern Mongolia. 3) The current distribution area of A.
mongolicus was 6. 3X10°km”,and the distribution area of A.mongolicus in 2050 would be 9. 1X10°km®.
The distribution range and area would increase in the future. 4) The main climatic factors affecting the dis-
tribution of A.mongolicus were the precipitation in the coldest season,the lowest temperature in the col-
dest month,the precipitation of the hottest season,the annual mean temperature, the precipitation of the
most humid month,and annual precipitation. The results of this study not only provide the division of the
suitable distribution of A. mongolicus,but also provide important scientific significance for the investiga-
tion and monitoring of A.mongolicus.
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Table 1 Indexes for the evaluation of the geographical distribution

of A.mongolicus

biol SRR/ C

bio2 T HEE/C

bio3 SR

biod RWETHEEISN R/ C
bio5 et H 1 fm R/ C
bio6 e H AR/ C
bio? R AFR %/ C

bio8 A ZE T AR/ C
bio9 TP R/ C
biol0 TSR/ C
biol1 B Z AR/ C
biol2 AR K i /mm

biol3 F e H B K/ mm
biol4 f T A Bk / mm
biol5 P K A 22 PR AR AL
biol6 iR 2 [ K& /mm
biol7 I T ZERE K/ mm
biol8 T [ K B/ mm
biol9 ey FHK R/ mm

MaxEnt 5 H At %) Fh 73 A #5581 — 2 %
AUC (Area Under receiver operating character
Curve) fHZEFT B RURS A 55 . AUC {2 ROC(Re-
ceiver Operating characteristic Curve) i & (19 1
L, AUC R 0<<AUC<1,AUC fH<C0. 6
RN T A5 RICR ;0. 6~0. 7 RN L5 R %50, 7
~0. 8 FIR T L5 2R — 5 0. 8~0. 9 Fon T 25 21
L5 T 2% SR B B2 T 1. 0. 3o T &5 i g 55
FRIRN S IE AT 10 W LA 80 20— R PE A A AN AR
TETE .

1.5 HEEBEFHRSE

B MaxEnt #0125 28 B 4= iy ASCIT ST
HE] ArcGIS10. 2 b AT H 70 28 2 1l v & 75 7
R 2050 4F (2041 —2060 4F) AT fE 7 A [ . #5 IR E
PP ZR 20 4 DA TR AR KX, 23008
0~0.4 NAEEHEKK,0.4~0.6 HEEHHEK
X.0.6~0.8 AHIEAAERKINK.0.8~1 MLk H A

KX, B 3 i [A] B Y 70 24 75 98 A8 23 A X E 326
SRR AT HARTE S DL AU 46 R R 2 il A X
I3 TR Ry BE Al X FE R SR 2 R AU TR U A& TR TE
oA X T R AR AR L A5 AR AR AL T V& T 1Y 23 A
gL,

2 HR5H

2.1 MaxEnt # 27| & R & 10

ROC £k 43 M ik & oL A i 26 AUC fH
SR A W A TR A 0L B4R Af B L AUC (B AR T 1 I3
AH 000 45 5 MR E G . AS BIF 5 TR0 4 R < I 2 S RN
AT AUC{E 535124 0,990 F1 0. 988 (1 1),
FER T 25 v A R R o AT 45 R 5 VD & S
R 43 A 5 DA ARLRE B e 5 3 TV 4 IS A X R
IYRESE .

1ol —
09}
08}

%07}
B o6t

= 057

Y 2B HE(AUC=0.990) =
MR HAR(AUC=0.988) = |
BEBLTRIM(AUC=0.5)= |

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
IS NEE SRR

B 1 MaxEnt B fH&E ROC #i%k
Fig. 1 Receiver operating characteristic curve of
A. mongolicus in MaxEnt model
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Fig. 2 Distribution of A. mongolicus
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Table 2 Contribution rate of each factor to the distribution

of A. mongolicus
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Fig. 3 Probability existence of dominant factors affecting the distribution of A. mongolicus
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Fig. 4 Potential distribution of A. mongolicus under the climate change
{EL 4399128 0..990 F1 0. 988, A58 Y (1t T Il 25 51 34 35 3|
AR Eato
kgt B 75 KT (0. 95 AUC<1) , 32 I Ll 4% 5 e B 5
FEALLZE S 36 BT, I 25 4 Fn ik 4 BT 18 1 AUC R R A3 A 85 3 5 10 4 5 SEBR 43 A I B0 A AL BE A

3



iy &

[

==
H

T B AR XS

107

o FEARAES M AW B =T, D& H 7
B IR 22 397 DU S L A 7 96 R 3 b DX 4 o0 A Lo B A B
DA B d5e 3k A= 355 v RRUA I 4, = B A XA Py 5
A DX T 5 BT T BT 3 A L AT 5 B
20 TR TR R A T AR 22 0T T A B L S v I R
1 0T 5 B2 R T 5 R R S R L D L R 1 B
By T E AR K mg s afm Frh A
N NN S N = SN s S | B2 v = S B 7
fi TREE W B Mms R EME., DAH
ARKKE W, Yaiid & HF IS A 6. 3 X
10°km” , Feid 43 A X AL R 5.9 X 10 km* 5 2050 4F
EHEAL K 9.1 X 10°km” , 5 38 43 A X 7 FHL S
8.5X10"km®, M H A 1Y 32 5 ¥R 58 A F 02 e 8
BRI B AR R R K R AR
AR H B AR R K

i MaxEnt 8B V04 35, 45 R 5 D s Mg
VRN S B TR < | B B 0
WEE R I vt 7 A B b 7 £ S BN 7
BB 2ES. WHEHF I TTHRERE , w4
HOMEEZERFIRRREREKE RS H RS
T e AR K o AR S 38 AR B 1B T R K AR
R K B LA & F K 0 7, 3 b AT DL B VD 44 7
3 A 2% PR A D AL

FE VR 5% 55 1 B 1 1 42 s 1 ST 9 v 5 S X
REf &2 Ao A B IR AR R 2 SRR P LK A
R NS R % 7 S i o S Rl D & S N R Gl s i
S /NI AR AT LA e 2 YA A . (A2 BR T R
B P S5 T A S AR5 56 F 4 B
SEAAL I BE  ILR S % . s B
PR 48 R D B PN i T 3 A A SR AR R S
T AR A VD 4675 AT P S5 RN S AR 25 R A
JIEANTR] . A 252 1 B R U PR B8 DR 2 52 I A )
3 A Y G R, RO B 5% DR X 4 i R R S
VD AT AR A3 S e A R O

S &k

(1] BB A6 B R E A, P A0 T 5250 B XA ) IX R b B 5 9% R
FIACMI. de st Fl2=  pE , 2001.

(27 AR, By 7 26 e VS R A A ) 10 4 7 A R IR i B s LD . A
WF5E.1998.18(3) :341-345.

[3] S EL s ER YL BIMIL U B2 it 1992,

[4] MRS AT AT 5 KRB R /1 [D]. W #
WA SRR A7, 2018.

(5] gk/Ihaie. Pa-Ib st DR Bl S5 (8 20 LA T 52 (D). A7 e < 7
AP R 2,200,

(6] ZE/RMG UL « BfA i, X, 55, 583l v 455 BE V& L S5 25 A BT 5T

(8]

L9l

[10]

[11]

[12]

[13]

[14]

[15]

[16]

(171

(18]

(191]

(I, g B R 2 22 4f - AR BL2£ A . 2019, 28(2) : 12-16.
e, BT m kA DA R YU e )], b
#2.2017,25(5) :921-926.
LI X Y,LIAO L P,GAO Y.et al. Research progress on am-
mopiptauthus[J]. Acta Agrestia Sinca,2017,25(5);:921-926.
(in Chinese)
Eh P, 5K T B, R . VD4 T JE R T SE A o S U5 DX v A
o B3 AR S 3K S T 3 A L)L b b, 2012, 32(5) - 1301-
1307.
ELITH J,LEATHWICK ] R. Species distribution models: eco-
logical explanation and prediction across space and timel[ J].
Annual Re-view of Ecology Evolution Systematics, 2009, 40
(1):677-697.
PHILLIPS S J, ANDERSON R P, SCHAPIRE R E. Maxi-
mum entropy modeling of species geographic distributions
[17. Ecological Modelling,2006,190(3/4) : 231-259
KI5 2 AR ) B IR R TR A B R 2 RN
[DJ. 742 . B PE I K 2, 2014,
FEMRT « MR AR, SR EAR « BTG ES Y 5w, BT AR 2 o fif B
Wi A NI Bl X A1 SR AR AR W 8 T 3R T S O A 3T
L], A .2019,39(2) :629-636.
SAYIT H,NURBAY A,ARMAN ] ,et al. Impact of human
activities on potential distribution of solanum rostratum dunal
in Xinjiang[J]. Acta Ecologica Sinica,2019,39(2):629-636.
(in Chinese)
X 4 AR AR A X A ok A ARG ) LA K BN AR 43 A XY B2
Wil (D, R 5%« e mUE K4, 2016,
W 7R 8 o fif SIS, WG A W) BRI K (Gymnocarpos przewal-
sk ) AT 5 09 V85 0 3R 20 A B 5T (D] 15 & K 5% 8 i K,
2019.
FEMR T MR BHIR AR - BTAGER YD Ty 5L VbR L A5 B
MaxEnt #5515 5 85 X 52 1t v 455 4008 78 43 A 100 K% 3 2
PESPATLT ] PUAL AR BE o4l . 2018, 33(4) . 71-77.
ASYIT H,NURBAY A,XU Z L,et al. Analysis of potential
distribution and suitable and area of Calligonum mongolicum
in Xingjiang based on MaxEnt model[ ] ]. Journal of North-
west Forestry University,2018,33(4):71-77. (in Chinese)
KRB, SAEAE AL T 5200 v 355 8 (Calligonum mongolicum) i
FAESE BT P E YL, 2019,39 (3):136-144,
ZHU N. Predicting the geographic distribution of Calligonum
mongolicum underclimate change[ J]. Journal of Dessert Re-
search,2019,39 (3):136-144. (in Chinese)
JEL I 2 N A o D U A S A TR [ DL A M L AR ok
MR, 2019.
PG o M RO L IR AR T R B R AR A R D A X4y
AT, 78 L bR 2 B = 4 . 2019, 34(4) 1 156-161.
SHI P, WANG Z,ZENG H,et al. Tolerance to temperature
stresses on Monochamus alternatus and its potential range in
China[ J]. Journal of Northwest Forestry University,2019,34
(4):156-161. (in Chinese)
AR HE B 3 3t A Ry i T O O E A A XTI e b R T
[DT. A&« 4 iR AR 2, 2015,



