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Abstract: The relationship between plant distribution and environmental factors is a core issue in ecology and biogeographic
research. Maximum entropy models were used for predicting potential distribution suitability for L. principis-rupprechiii, in
Hebei, Shanxi and Inner Mongolia province. Thirty-three environmental factors were chosen from climate, soil and terrain.
The climate, climate-soil, climate-terrain and climate-soil-terrain four environmental combinations were modeled and
tested. Suitable area of the distribution of L. principis-rupprechiii was divided and mapped by ArcGIS spatial statistics. The

results showed that the maximum entropy models were successful at discriminating between suitable and unsuitable habitat at
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the local level for all environmental combination types, and the Area under curve (AUC) values were from 0. 965 to 0.983
for calibration and test data with the excellent effect. In the dominant factors affecting the distribution of L. principis-
rupprechtii, the highest temperature of the hottest month, the annual temperature difference and seasonal temperature
variation were important, and the cumulative contribution rate was above 74% in the environmental types of climate only
and climate-soil. The effects of altitude and slope were the highest in the environmental types of climate-terrain and climate-
soil-terrain, with 48.8% and 51.8% respectively. In the area affecting the suitable distribution of L. principis-rupprechtii
(middle, high, and extremely high —adapted areas), the environmental types of climate and climate-terrain had little
difference, with 102583 km® and 100698 km’, respectively. While, the environmental types of climate-soil and climate-
soil-terrain, under the influence of the suitable area was significantly reduced to 57134 km® and 66754 km’, respectively.
The maximum entropy model could reliably simulate the potential distribution area of L. principis-rupprechtii. The terrain
factors can significantly change the prediction results of single climatic factor on the distribution of L. principis-rupprechiii.
Although the soil factors have little effect on the distribution pattern of larch, the influence is significant in the suitability,
especially the distribution of suitable areas above medium. All results could be as a reference for ecology restoration and

sustainable management in north China.
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Fig.2 ROC curves by maximum entropy models of different environmental types
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Table 2 Percent contribution of different environmental factors
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Fig.3 Distribution suitability maps of L. principis by 4 combination methods of environmental factors
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IR (3 -3 S JE AR+ LA I
Suitability Climate only Climate-soil Climate-terrain Climate-soil -terrain
JEIEE X Least suitable 1263504 1370523 1269845 1349741
iGiE B X Bad suitable 138886 77316 134430 88478
FIEELIX. Moderate suitable 62710 33559 62105 40081
FERE X Good suitable 28260 15943 28372 18713
M 538 B X High suitable 11613 7632 10221 7960
E3t Total area 1504973 1504973 1504973 1504973

AWIFEEE TR A 18U S — BRI | R fA A A o et B2 JRLPE A AR 2 A0 31 P T 7 S el
P RS AT ) SRR B R 145 R A5 BRI A PR 752 i ] b4 AL 9 AR A BT 45 R AP A —
SEZES P ATREIR TR R A SRR KA G A3 A0 DXCREAR (1) (B AT 4 SR A5 5 A L T
KGR i B AL A X AR 7 A 3 A1 5 e S I A | ot T ARG R 1 R A Tl R AR A o g L
FAWpE T, MR AL TE IRV AE A3 A AR DGR 7, FWIAE X URUEE b AR R T AL 43
A WS AR FAS R T4 S 5 XA 80 ) H 3R 7 B DTk R 2 BRBE R 19 20 % (45 RARIE
(AR YIS S RE My | 3R X — LGP AR A 04 7 A AR B DG BEAE T, G W SO5 P AR ST
ZE AR , Y D (JCHORMER ) X ARG W b 385371 1 e R RE 0 v 1 L DR BRI DRSO
FAFG A NAELIHS IRV SRR B &8 J AN TR A= 1 04 b 34 V88 A A DB 5 e 34905 B4 1 A o
TES AT RS 32 AR T 3 S i) o A R 225 TR ARG

SRR, PR AL A0 22 [ AR AR AL i oA 105 XA T AR, P 5 A 2 4 X i A
DX TT R PRS00 5 A B — DR 22 S R K250 (B L3 R, Al o A0 T3 R DX T AR B0 ) S Bl 3k
— BTG RAEASCRIDTTE P MR S o IR EERRIA AL MR A A D L, IR IR A FHAN K
(EAERE B X SR A 25 DA TS B I AR L, 3 R D St o F) 3 DA 435 s S 25 A 52 ) 9 T A )
Gt

4 #ig

(1) Redby MRS — Bl A T A b DX Hp e Lty B B A AR, 8 SRR TR X T A L S R S Y
PP R T i R ) 194 i e B8l A A 2 A 2 Y el 208 S5 25 A B2 PR B8 AN T L, X ol A 3 o o 4
BRAAGAS AN BE T o AR A BRI 2 T R BV A 20 A DX 80/ 3 EL AR TR 3, i TR L)
NARA T, e A8 At N T, AR P R S i AR v I R o o A A SRR (R 1, i — 2R R A
Yyt R AL RN B TR A T L

(2) ML S | 1SR HRAE R R TE B DX R AR o 165 L DX A 52 I Dy T X O B DX
JEAE LR A O A | (2 AR AL v RS B AR P AR TR LB ARG . 2 — 2P R4l S T R AL
T AR T L IR AR E A ) e A T AR R

(3) FE AR AR B F2 7= X, L PG 45 TTE 2 A A S8t A IXCPE AR R B T ORI 2B 2508 5 LI v oz 52 0
B LB 7 WA TR AR 2 A R PP P PR SO DX A i e B, 42 w8 R AR 7 ) B T AR E R
AL vE AR AR A S R L

http ; //www. ecologica. cn



5 1

P17 w2 I P N B2 B e I KR 30 /A iR DR e e A ] 1893

2% 3L HR ( References)

[1]

[2]

[5]

[6]

[9]
[10]

(1]
[12]

[13]

[14]
[15]

[16]
[17]

[18]
[19]
[20]
[21]

[22]

[23]
[24]

Yang X Q, Kushwaha S P S, Saran S, Xu J C, Roy P S. Maxent modeling for predicting the potential distribution of medicinal plant, Justicia
adhatoda L. in Lesser Himalayan foothills. Ecological Engineering, 2013, 51 ; 83-87.

B, HI505, RREW, JEA, TORML, FEE, RJ7 R SRR E LD A ARV E b B A A X S . AR SR, 2017, 37(2)
464-473.

BEH, W, @S, T RISEIE EA ST, P ERE . BB, 2019, 49(3) : 537-553.

Dyderski M K, PazS, Frelich L E, Jagodzifiski A M. How much does climate change threaten European forest tree species distributions? Global
Change Biology, 2018, 24(3) . 1150-1163.

53, MRS, WA K, SR, BT, sy, SR BN T b 2 e 3 [ A A XIS . N R L4, 2012, 49(1)
236-243.

ey, B4, W, BUKEE, THE, KA. SWAEE ST AR L R A b E A i A AR A . Aol R, 2015, 51(6)
119-126.

MEH, Wigde, HeEe, ki, WA, ABRATHL-CIE I A B0, AP A5, 2014, 38(3) : 249-261.

Guo Y L, Li X, Zhao Z F, Nawaz Z. Predicting the impacts of climate change, soils and vegetation types on the geographic distribution of
Polyporus umbellatus in China. Science of the Total Environment, 2019, 648, 1-11.

ZEEP, XA, XU, B4, S, . PR R L APt . A, 2013, 33(16) « 4827-4835.

Busby J R. BIOCLIM A bioclimate analysis and prediction system//Margules C R, Austin M P, eds. Nature Conservation: Cost effective Biological
Surveys and Data Analysis. Canberra; CSIRO, 1991 64-68.

VRIbK, s2e, AP MRS SR RN Oy k. AEASEAR, 2015, 35(2) ¢ 557-567.

VRN, RS0, s, KA. AR R R AL 3 A UHARRRE T A X, Aol R, 2019, 55(3) : 13-21.

D7 3CHR, 5B, RAVES, SR, m, A, skig, RN, BRSE, TR . SRR I RAMRA A0 A TS R R 2R, A
PIrEBFR, 2019, 43(9) ; 742-752.

FRH. PERARR (1 &), diat: EMOl R, 1983 248-249.

XP, R, R, EL, WA, SRES, BRARAR, JESFIE. BT RO Y AR R RAME G T Aok Rb,
2018, 54(7) . 1-15.

fidfd. SERASHRSE T A RS PR. HILRTS, 2017, 37(3) : 431-441.

WPk, REEH, EEAT, XHET, RS, BRRE. FFAE DRV AL ES Y A W VS A0 A AR Jm 5 IR R C R, P EITME, 2020, 40
(1) 145-155.

RS, S, FEPCA, SRR, TAER, Mite. BURSMASMEWIRE S TSR LR, PEVE, 2018, 38(4) : 791-799.
MRS, WA, SRk, BUER. FEAREXT MaxEnt BERITSN Y0 4340 4 BE IR E RS2 R, MRl BH44, 2012, 48(1) : 53-59.
W37, AL, AT, WP, P EARIEIE AN 3 R AR O3 A X A A R SRR S . A AR AR, 2007, 31(5)
825-833.

HRHOHE, K OHE, I, BT, ORI - FEIEERIL, SRR, AR B R AR AR A K G A B R P, AR 2R, 2017, 37
(10) : 3437-3444.

EWA, 0, BiE, FEIe, FUAE. T MaxEnt BEEIFIUR [F) 058 A 17 35 A9 S SRS FE BB A A 0. w0k 2730, 2017, 26(7)
1-10.

SO, /N, VLT, XV EE. SRR T R BRI TE M3 A A A R S F R A . AR, 2016, 36(14) ; 4475-4484.
WA, FPRI B, iR, R, IE. JETMOMBETEA K a0 BT P J7 2 SR Mok Bz, 2018, 54(12) : 116-126.

http ; //www. ecologica. cn



