iR LAS 2020,57(10) ;1785 - 1791

Xinjiang Agricultural Sciences

doi:10.6048/j. issn. 1001 —4330.2020. 10. 003

He T MaxEnt Byl A8 25
G H TR S X5 B

Zugok', 2 F .0+, ¥ & ERE R R

(1. #5EAR A F IR LB T, &K F 830000;2. #7152 Kb X i A 5456 LREFKR, L-EKF 830052)

i OE [ HE ] AR X R A B, R B R IR A ( MaxEnt ) 7500 357 et 21 W 7638 A X, Ry e AL
DX SSA Jr FRI R S5 AL T AR R A SO PRI AR S AR . [ 753 ] DUERE K & AEWIRE K (5 ~6 F) (li#ub
FEK (9 ~10 A) AFARBUR(=10°C) AR EALIRANIT- SR 6 A% A T RS NTERE X VD&
(X 2 A~ M SRR A R AR i, R GIS 23 () 44T AR SR S 21T 7 b 43 A1 B35 , R A MaxEnt 52
FUFEAT AR TN i it £ AT A T AR X, (A 40 B TR T L R BRI I T RAES M S8 [ER] (D)
ROC 341 ( Receiver Operating Characteristic, ROC) {78 MaxEnt #5750 $ 0 357 8 21 3 A8 38 A= X A I 2R 550405 45 Fn
RABAR A G AUC fH43 5128 0. 921 F1 0. 904  BERIRCRIE T o (2) Frsmer i Aead A= X i 2 365. 939 7 x
10* hm® , Hir i /1 1K 429. 350 1 x 10* hm® | 325504 57 568 e 3 ) w400 X B i 5544 X 1 FE 41X i 50 8
TR LA A M AR S SRR 5 A ARt R R . (3) RS A K A R BB
F A R AUR (35, 15% ) S INHEIRIX (20. 77% ) EAG BRI (19% ) F S Bk it (13.27% ) o 37

ST AGE B A KA RS IR = - 24. 65°C AR AR =3 595°C , IR /K &4 0. 54 ~ 7. 64 mm, H.
SEMFERE X A B RS HGE AR, (SR ]maaBad X SRS B A RE RIBREHETEE
ppAH S

SRR « LT B R VB AR AR X IR B IR T
HFE 525 :5665. 1 X ERFRIRAD : A

0 3 &

[ A58 5 L) L0 (Zizyphus jujuba) , X2 H4E
KA A A 7 AR (Rhamnaceae ) 2 J& AE )
st RGBT ORI S — 1k
AR L, E M T IR TG L B
VU TR BT A M, BT B AT A EL S e b
P2 LG R EGE AT A, SRS B B T A A X Y
UTARSI , 397 9821 A FfoAR I FRR - R T 1, 2017
A R OAE MR 47.625 x 10° hm?, ;¢ A
347.011 4 x 10* v, f fm 4 E 51, HkE R
TR VA SR AT, PR E N TR SR L A

s H 4 ( Received ) 12020 —01 - 20
FEETH - AR XA 5 MRV B BT I AR Il 45 22 3% (ky2018060)

XEHS:1001 —4330(2020)10 - 1785 - 07

FIER BRI ) o i Ik 4% A 20 AR A IX %% R
A BUAR B R A6 5L ( MaxEnt ) FI1ER2E 70 B ik
TN S 2T A A AR L, R T B £ AT DX
A Jry FIFAR 25 1 ) B BB SE PR B o [T
HIFFERE R ) i T o v 7 3 A DX ) g A6
45 BIOCLIM ( bioclimatic modeling ) , Domain ( do-
main environmental envelope ) , CLIMEX ( climate
change experiment ) , GARP ( genetic algorithm ) 7l
MaxEnt( maximum entropy ) 257" | i 5 A5 70
(MaxEnt ) T 45 5 55 H: 8 A6 Y 000 45 SRkS ff J32
T ORI o MaxEn B0 Jaynes T 1957
ARSI BB TS R/ ( Haplocla-

PEH T 20 (1989 — ), 55 Bl B & AR, DY RO 51, WFE 07 16 8P Afoll, (E - mail ) 79733357 @ gq. com
MEAE B (1981 =) Lo WAL R BN, BIBIEFE 5, 1 RS0 6] M AR ARAE A, (E - mail ) 23799341 @ qq. com



1786

57 %

dium microphyllum) """ 3 %% ( Erigeron philadel-
phicus) L A ( Gymnocarpos przewalskii ) (2l
Y1 =F (Asarum sieboldii ) ™™ | 4 B8 ( Nipponia nip-
pon) 4 4T ki ( Raoiella indica) ' % £ ( Octo-
pus vulgaris) " SE AN YRR I A K BFST . R
RYJRTE T RN 2 45 R X R = ) AN VEATAn] i
B, 15 BSR4, AR 0% e I F iR
S0 E YRR B 5C ZOR AT Fh i) 43 A1
HAR B g, [ A AL H
I, TR R LA M B9 2 B vh TR 5 IR B AR
AR A XA X RIS e T HGE R
X AR5 TR G Go i A bk 2R 9 00k
SRR Z EURE R KR, FIHRK
FREAY (MaxEnt ) 15 248 43 A 125 700 00 7 58 21 A 4=
AR DRI X 4 Ty 28 5 ARG BT R AP AL
RHEATEEMRE . [ O D ) SC B 1n) B ] SR
Z P T BRI A 4 53 A0 B R PR BE A
Hit, FH] MaxEnt #5878 F0 5SS A EEASHLL R Bl 7
SRZT AL A AE U, XA AR DX, S B S e T e 4T
QI E ST IS R RN RE Y VA VG IF AR
DX I Af iy R AR 25 A8 1 R R A PR AR
1 M#E 7
11 R

B LT A SR S5 A e RS AR TR SR bR
RGE IR S A B A ArcGTS B9 AR B
LA TR T & LLANIENBENLAE B 1 ~2 ASBEAL
S B BEATL SR Ay 0T 03 21 A Y 52 B 43 A 4R
UL

PR R R A4 (1) e i ok I8 T v
G P R B 54 40k 2010 ~ 2013 4F
(1932 H b DU 4l , 28 581 8 LS R ] ANUS-
PLIN 6 {5 1 b B3 Ffr A5, G045 4F [ oK & A8
Bk R (S ~6 J) AR K & (9 ~10 J) 4
AR (= 10°C) AR i i ARl AR P 1R
Mo (2) Mo B Ed R U5 T M 2 2 (8] 2508 = (hi-
tp://www. gscloud. cn) f) SRTMDEM 90 m 43 4
TG R A o (3) b A e BOHE (U R X
AV BA SRR RS ) IR TR 88 26 3 YR R AL
T I B . A ArcGIS A6 BT A 31 45 4%
HEEG A, bR R G4 —J GCS - WGS
— 1984, FFEE AL AL MaxEnt 4 T 223K 11 ASCIT 4%

Y3

SR T I XA AR R Y T ) it A
Z245 Wl , #udik & http ;//nfgis. nsdi. gov. cn,

1.2 7%

FIH MaxEnt B, OB i 214852 bR A s v
BERLIERE 25% B934 A I AR , 75 % 1Y 73 A1
FAERINGREE , R A JI80 (Jackknife method ) il
A AR B 43 DTSR JT A A AR
e 17 2k, 1A 8 R S e PN, J B 4
SRULASCIT A% 2 Hh o AR 5 IR I 2, 0 7 i
Az DXL, 4457 i £ A A DX R o3 B AR KRR
WA X 2 ANAFEY, Pl g MaxEnt 4 9 3R
FRCHUI {1365 A AR 25, 1) ] 2R 28 20 A vk i i A X
2R 53 WU AR X B AR X fdd A X3 A
SR, B LT TR AL ) A DX XA

MaxEnt #81R F 32102 TAERHAE 2k ROC
(Receiver Operating Characteristic, ROC) % & 4 [X.
Oy Mras A TRE BE VR4, ROC i £k DU BH P 5
BEARAR , FLBAMEA D BAR R , 2k 5 8 AL T Rl
A TE AH{E A AUC( Area Under Curve, AUC) , AUC
fHAE 0.5 ~0.6 NANH;0.6 ~0.7 i #£;0.7
~0.8 H— ;0.8 ~0.9 HELEF;0.9 ~ 1.0 Hik

[22]
75

o

1.3 #HiEsabsE

£ MaxEnt BB A IER_F 2R HERIE 04712, 18
SPSS it FIH K - #{ERE T R, 50 RMA, 4F
e e ARl 2 U FRE TR IX. AR AT R AR L Y]
ek 7K B 2 W T SR £ LAV A 3 A X0 4 2 R
SEH T BRER R MaxEnt SRR STRRR ULV,
AF M v B IRCIR (35.15% ) | &% U IX
(20.77% ) AFA BB (19% ) | S K
(13.27% ) 1) RFRTTHR A5 88. 19% , X B gt 214
TEAE AR DX o0 Al B AT H B 5 JLAR T 1 52 i
I, TTRRAEL 1 R B/ INHE P MU T B AR X
S AR B AR RREK R AR R A R R,
HARE 2R (0. 69% ) Al A (0. 07% ) BTk /)N
T 1% , X B S L0 AP A 1 2F XA 23 A LA JC 32
M o

2 R 554

2.1  MaxEnt 8 E 550 % R 54y
WFFE 2 B, IR A i P 24500 4 1) ROC il



10 #7

FHELSF AT MaxEnt A 69 #r 58 20 R A K w5 KX 547

1787

LRI IE B ML AR () ROC <k, th<k T A o
(T AL, AUC {4514 0. 921 F1 0. 904, MaxEnt
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Table 1

Sensitivity vs. 1 - Specificity for jujube

Training data (AUC = 0.921) ®
Testdata (AUC=0.904) ®
Random Prediction (AUC=0.5) ®

Sensitivity (1 - Omission Rate)
e © © © o ©° © °o =
D w2 o @ Nu @ © o

o

o
>

03 04 05 06 07 08 09 10
1- Specificity (Fractional Predicted Area)

1 MaxEnt &8 5) ROC %k
Fig.1 The ROC curve of MaxEnt model
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ZFHTIE Cumulative prediction 31. 003 055 38

57.271 457 26 84.503 105 85

A HER Cloglog prediction 0.487 017 512 0.789 474 421 0.943 150 541
xR2 HESH
Table 2 ANOVA
){4‘ =} L bin
P2 R P [TEA
¥y 1 ¥y 1 22
ZURRTI(E Cumulative prediction 215 537. 060 2 62.078 977 3 472. 061 0. 000
id@ AE AR Cloglog prediction 16. 540 2 . 005 977 3199. 764 0. 000

ISR UIN T AR S TN it S e e
h P<0.297 2 HATEAEX,0.297 2 < P<0.487 0
FRaE A X ,0. 487 0 < P<0.789 5 RiaE A X, P
>0.789 5 KEaE A X,
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TE ZIER F AT BOl Sk B BRAE S /R 836 DX 2 2
LRI Rk http ://www. xjch. gov. en/

Note: The administrative boundary used in the map is from the
website of Xinjiang Uygur Autonomous Region Surveying and Mapping
Geographic Information Bureau http://www. xjch. gov. cn. /
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Fig.2 Distribution map of potential suitable

areas about Xinjiang jujube
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Table 3 Statistics of suitable areas of Xinjiang jujube by the region
ﬁaiiﬁ’iﬁlztﬂi 2 ﬁiﬁﬁ?lzmﬁ}i (G5 2 K i
H#11X. Region thlmum Rdfmvely better Low suitable areas
suitable areas suitable areas P
(10* hm?) (10* hm?) (107 hm)

W% -4 X Kashgar Prefecture 211.135 4 151.443 7 151.722 3
By 57 75 4 X Aksu Prefecture 74.719 2 290.490 1 160. 174 3
A1 H b X, Hetian Prefecture 66. 679 4 143.952 6 216.665 1
FEPCE SR SR S A VA Kizilsu Kirghiz Autonomous Prefecture 26. 698 2 22.253 9 26.053 4
-4 7% 17 Turpan City 22.704 2 70.332 4 162. 940 3
E 53 521 3 1A Bayingolong Mongolian Autonomous Prefecture 22.237 8 101.023 9 161.019 3
W4 %877 Hami City 5.1759 17.254 3 101.235 8
BRALE % 58 [ 78 Yili Kazakh Autonomous Prefecture - 32.933 8 25.965 4

B 3 175 B ¥4 M Changji Hui Autonomous Prefecture - 7.550 2 39.488 2
I X Tacheng Prefecture - 2.5319 28.812 0
TR EE RIS A ¥G 0 Bortala Mongolian Autonomous Prefecture - 3.113 1 12.253 9

v 63 AFFTT Urumgi City - 3.214'5 4.163 6
FERLIK T Karamay City - 0.001 6 -

J3t Total 429.350 1 846.096 0 1 090.493 6
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BT R A PR AR e, AR i 7 pt £ T W
SELL A AR MR IR AR B 5 &R, LU A (i
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SRZLA AT G A K o A, al 0 AUC S H0EA
Hr LA AUC B 0. 921, A &2 19 O
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Study on Ecological Suitability and Regionalization of

Xinjiang Jujube Based on MaxEnt Model
LI Xiguang', WANG Lei', LIU Ping', LUO Lei', HOU Xiaochen®, QIU Qin’

(1. Institute of Modern Foresiry, Xinjiang Academy of Foresiry Sciences, Urumgi 830000, China;
2. College of Computer and Information Engineering, Xinjiang Agricultural University, Urumgqi 830052, Chi-
na)

Abstract ; [ Objective] Combined with the current situation of resource allocation in the planting area,
the maximum entropy ( MaxEnt) model was used to predict the potential suitable area of Xinjiang jujube in the
hope of providing effective theoretical guidance and basis for the regional layout and planting structure adjust-
ment of Xinjiang jujube. [ Methods] Six climatic factors, including annual precipitation, flowering precipitati-
on (May — June ), mature precipitation ( September — October) , annual effective accumulated temperature
(=10°C), annual extreme minimum temperature and average temperature, and two land factors, including
oasis irrigation areas and desert sensitive areas, and elevation, had been taken as environmental variables.
Geographical distribution data of Xinjiang jujube had been acquired by GIS spatial analysis technology. Max-
Ent model was used to model and predict the potential suitable areas for Xinjiang jujube. The main environ-
mental factors and niche parameters were analyzed by percentage contribution rate. The main environmental
factors and niche parameters were analyzed by percentage contribution rate. [ Results] (1) ROC evaluation
showed that the AUC values of training data set and testing data set for predicting the potential suitable areas of
Xinjiang jujube by MaxEnt model were 0. 921 and 0. 904 respectively, indicating that the simulation effect was
excellent. (2) The total potential suitable areas of jujube in Xinjiang were 23. 659 3 million hm®. Among
them, the most suitable areas were 4. 293 5 million hm”, which were mainly distributed in Kashgar Prefecture,
Aksu Prefecture,, Hetian Prefecture, Kizilsu Kirghiz Autonomous Prefecture and Bayingolong Mongolian Auton-
omous Prefecture of Southern Xinjiang, Turpan City and Hami City of East Xinjiang. (3) The main environ-
mental factors affecting the growth of jujube in Xinjiang were annual minimum temperature (35.15% ), oasis
irrigation areas (20.77% ), annual effective accumulated temperature (19% ) and mature precipitation
(13.27% ). Xinjiang jujube was suitable to grow in the extreme minimum annual temperature which was grea-
ter than or equal to — 24.65°C, annual effective accumulated temperature was greater than or equal to
35.95%C , mature precipitation was 0. 54 —7. 64 mm, and oasis irrigation areas could help to improve its suit-
ability. [ Conclusion] The potential suitable areas of jujube in Xinjiang shows accumulation around Tarim Ba-
sin, and the low temperature was the main influencing factor.
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