5540 B4 9 1 *E &~ 2 Eild Vol.40,No.9
2020 4F 5 A ACTA ECOLOGICA SINICA May,2020

DOI: 10.5846/stxb201904080688

BT, INVANAS ik, SR T BRI, SO0 TR B AR T, 2R e R UK R VK LI SR 41 SR A AN [R) S AL 5% R 1 03 A0 2 25 A 452441, 2020, 40
(9) :3016-3026.

Qiu H J,Sun J J,Xu D, Jiao J J,Xue M, Yuan W G,Shen A H, Jiang B, Li S.The distribution dynamics of Ormosia hosiei under different climate change
scenarios since the Last Glacial Maximum.Acta Ecologica Sinica,2020,40(9) :3016-3026.

RRBKBURIEHMEARSEZLEFE=THI
ZN S

BREA AN AR

o
1 WA 2 XU Bl b 5 524 B, A 311300
2 B ROl R A SRR, B 210037

3 WA ML RAFRBE, BT 310023

1 g oap ap3 I 2 > =3 b 43 o3
iR R ERFE OB x a5, e, Rk,

HE . 21 G ( Ormosia hosiei Hemsl. et Wils. ) J&H B ARG B, A& LT E SN EM N E, BT ARMER, A
LA™ IR A3 A Y AN B et 5 B AR DR AP B (TUCN) Bl fe Wy P 21 (0,43 S5 R T fE i, A2 AL 20
Py ) 43 A 1 U™ EE R BRI KT B TR R SR 0 1 LR e R AR R R It S AR g S
TLL AL ] 4 b3S AR | 1 B Z AR DG 23 BT I e 1 9 AR 1 DR, R e KR AR L ( MaxEnt ) AE4BLZL T 7E R 1K
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Abstract; Ormosia hosiei Hemsl. et Wils. is endemic to China with high economic, landscape, and medicinal value. Due to

the precious wood of this species, and as a result of serious logging, its population and distribution range are decreasing
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constantly. Thus, it is listed as a Near-Threatened species in the IUCN Red List of Endangered Species. Climate change will
have a serious impact on the distribution of such species. Understanding the impact of climate change on species distribution
will help develop species conservation strategies, especially for the future protection of endangered species. Based on
geographical distribution data of O. hosiei in China, nine variable factors were selected after correlation analysis. The
maximum entropy model ( MaxEnt) was used to simulate the potential distribution in four scenarios, the Last Glacial
Maximum, the Mid Holocene, the current and the future, and found the dominant environmental factors respectively. In
addition, the spatial patterns under different climate changes have been modeled through space analysis in the MaxEnt. The
results showed that the average AUC values in each period exceeded 0.9, which meant the MaxEnt model was of high
predictive ability. Differences in the annual precipitation, temperature seasonality, and monthly mean temperature were
predicted to be three dominant factors by the Jackknife method, and the contribution of these three factors reached 91.8%.
Then, the simulation results were imported into ArcGIS to obtain the dynamics of the O. hosiei distribution pattern under
different scenarios. The results showed that, since the Last Glacial Maximum, the potential distribution of O. hosie
contracted and the species migrated to the northward. With growing global warming, the potential distribution of O. hostei
under the four climate scenarios would also decrease; especially the scenario with the highest greenhouse gas emissions
(RCP 8.5), the rate of loss peaked at 45.8%. Large suitable areas in Chongging, Jiangxi, and south-central Guangdong
and Guangxi provinces may be lost, while the expanding areas would only increase 1%—2% on the edge of the suitable
area. In this research, it was found the distribution of O. hosiei was greatly effected by the climate change, which would

provide an important reference for the future conservation and cultivation of O. hostei.
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S8 3 8 NIEEAE &, S R AR 2R BE (biol ) , BRI 25 H ¥IME (bio2) \AFIRZR (bio3) i B 2= PEAR fb b
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R1 INHELTENIEMBESTHNERL

Table 1 9 environmental variables and their importance to the potential distribution of O. hosiei

SR
S . PC/% PL/% TRG, TRGy TG, TGy AUCG,  AUCGy
Environmental variables
AEYRE /K Annual precipitation 62.1 1.7 1.2522 1.6708 1.4959 2.1666 0.9206 0.9678
VH B A 2 AR N
I 2 @xﬂﬂ‘ﬂ“(%ﬁ;ﬁ 16.3 58.1 0.9238 1.4992 1.1972 1.9137 0.8929 0.9543
Temperature seasonality
B ;
BRREHA . 13.4 0.3 1.2275 1.6617 1.3827 2.2742 0.8680 0.9714
Monthly mean temperature difference
SRR Altitude 4.0 33.7 0.3624 1.5972 0.5598 2.0932 0.7859 0.9630
IR ZE Tsothermality 2.4 0 0.0984 1.6774 0.2463 2.2159 0.7157 0.9698
= i S A Y
RRFE PR 0.7 0 1.0962 1.6774 0.5789 2.2206 0.7905 0.9700
Mean temperature of the wettest quarter
AR B
AR 0.6 2.6 1.1607 1.6600 1.6443 2.2003 0.9398 0.9690
Annual average temperature
I=Nb E=N
Ejﬂ%%fgﬁéj(i 0.4 2.2 1.0530 1.7703 1.2518 1.9361 0.8969 0.9485
Precipitation of warmest quarter
-, "
MEACR I SR 0.1 1.2 0.8239 1.6727 1.1154 2.1723 0.8867 0.9697

Precipitation of seasonality
PC: BTk 3 Percentage contribution; PI. B4t 5 %{H Permutation importance; TRG,, : B FH 275 it 1) IE WL 2534 25 Training gain with only;
TRG,, : fiff FHBRIZAS 5 A oA AR B ) IE WAL YN 2538 25 Training gain without; TG, : B FHIZ A5 5 (1 U334 25 Test gain with only; TG, , f#f FHFRIZZE
HAMNITAAS A 35 Test gain without; AUCG,, : B0 {8 Fl 1% 48 19 AUC i AUC with only; AUCG,, - 8 FHBR 1% 7% 2 4 Hofth A5 H i AUC 1
AUC without
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Fig.2 Jackknife test of the importance of environmental variables
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#B, 1 AW BRI PR b AL e, — S B A X AR 62.24 5 km?  JUAR RV DL, B KL s
T e DL ] PG R ) S e A U PR, s B A XM A A B Ak s T R B R AR
AT T AZR B D91 e 2538w 0 LU DK A8 T PRI T ZR 638 e v e s 4 b o A R T B L X AR TE

TEASAN ARG 5T, 21 A B0 A DT ARV AR AR (3R 2) o AR U VKO 38 B 430 A X T AR 141.0 0
km? , ZJE AW R, 2] 2070 4EACRCP 8.5HHE AU A 61.1 T km?*, R IR N 56.7% , Horb | 5538 B4 A X AR
AR, FEAR YRS VI s T R A 2 U6 (H 99.5 T3 km” | I 7E 2050 4EAX, RCP 8.5 AR B ARA A 14.9 J7 km* |
WEik 85% . JAETE 2070 ARARE B IX A —E WP (HIR BE RN R, — B0 B 401 IX AR AR B2 /0N MR 2448
T ARAS AL TG BBl Ry 3.83—14.74 J7 km®

%2 FAESHEESETATHRAREREESHEER (x10° kn?)

Table 2 Suitable distribution area of different grades of O. hosiei under different climate scenarios

N I} 45 38 B A X T AR

i Bt AR Percentage area of suitable areas at different classes
Period Climate scenario —
— IS F A X e T AT X S T4 X
ARG VKH Last glacial period — 41.5 99.5 141.0
2t Middle Holocene — 41.3 49.0 90.3
2448 Current — 62.2 45.9 108.1
2050 4E4R 20508 RCP2.6 58.3 33.8 92.1
RCP8.5 44.9 14.9 59.8
2070 41t 2070s RCP2.6 63.9 31.2 95.1
RCP8.5 36.1 25.0 61.1

2.4 ARG FET L0 IE AR XY 23 Tl A% R 22 AL
%3 R 4 WoR  PORUB v 2] g it ip 1], 21
TLAM 10 25 T A% JR) 28 AL FE R 35.9% , Hovh 2 2k R ik
54.1%, BARE , mid A X BT R AR B s b
S PEALTS TP | DU 1] e P A M ) il 2R DX
BT, MR YR, LD TR Y A (R A SR A8 AR R
23.3% . FHHIHER N 8.0% B X 4 B P EUTL
SR e i O | W N W N 6 A R FA R )
TR 1 EITE RS s #22k RNy 40.9% , #2 2K IX AR A

T R RIS AR P A R, 3 AME R R LD AL R A I I
X A P L

e T AR X AR T Y e T
IR AT, LR I AL, RS EEES
A XA R SE 4 0. 7E RCPS.5 BUHEUIE S T, ek  EE R W R AKX RS A
AE 49.3%—49.5% , MIAE RCP2.6 HFHUTEL T ke ¢ B3 Maxnt AT SRS ROEEHHE

’flj":’ 14.1%—17.4% s U‘E‘Eﬁ él EW’KEXEJ‘E@ %{&E E’:J :F"E Fig.3 MaxEnt simulates the suitable distribution area of O. hosiei
TR 5%, AR R 2 X L4310 3 UK T4 Tk
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HUAAE 4 PG S N ERAR, 2 1%—2% A0 A, 22 B A3 A AR AN [ 3 A DX JR] 9 300 bty | AT ik e — 45 3¢ Ak
AR 1L b B 8 A XA B B AR XS L AN AT L

T2 A XA K Sk 19 A ) HE 5 5 R, AS T 190 00 B ) B PN S L 22 S e/, A EE 2SR, 7E 2050 4R AT
RCP 8.5HYHERIE 5t T 12 R MBI i85 49.5% , JLF A 5 T DIVE PR VLI585 4M T 84
PIAE PR BR T30 358 A e 3 A DX B T RS Rl 3 2k 3 A R AR bl i . #1) 2070 AR, AR R s 5 T B
T 52050 A — WL R XIS, SRS A (A58 A XA A BRI B (2 % . TTAE RCP2.6 By HERUE 5+
T, TS X T UM e RCPS.S A 3K /b, Fe B A I A X A 18 2k IX O B I, =04 3 A X A 1 %
HUHE R I AR X A E SR XIS RCPS.S 15 SeARBL , BRYC IR LA RE A0 A X 2% o (IR 2 g 4 — a5
VY ] AR A48 SN B I8 e v 0 s A DX A5 AR B

A 3 AN ) T e B A B S ™ £ SR A DX T AR AR, A5 21 5 A A DX T R i s T ) 4
B RV T RE RS HLAE R R B A HECNS 56 TR S W ARG SR R B vk 21 Y A A B
BRI S A X F AR dR  FoAb A BT B N AR A 25 RS T XU LA AT L,

£3 TRASBEBEETAEREEREREL

Table 3 Changes in suitable distribution area of O. hosiei under different climate scenarios

E A T Area/( x10% km?) A54Y, Change/%
Period Chmal.e i g e A5k, P R T Bl
seenano Increase Reserved Lost Change Increase rate  Reserved rate  Lost rate Change rate

X LAY KA Contrast Last glacial period

At Middle Holocene — 35 86.8 54.1 50.6 2.5 61.6 38.4 35.9

MH Current — 8.0 100.2 40.9 32.9 5.7 71.1 29.0 23.3

%if b 2448 Contrast Current

2050 4R RCP2.6 1.4 90.7 17.4 16.0 1.3 83.9 16.1 14.8
RCP8.5 1.3 58.6 49.5 48.2 1.2 542 45.8 44.6

2050 £EH RCP2.6 1.1 94.0 14.1 13.0 1.0 87.0 13.0 12.0
RCP8.5 23 61.1 49.3 58.8 2.1 56.5 45.6 54.4

3 it 54£iR

3.1 IR LG EL A XA A

MaxEnt A7 FG 1A [F) S 5 T 20 SR8 B A X AL 1k, A5 R3] B AR YRk LK | 21 5 R A9 i
BT RSB D AT, 20 SR E AR YO v e 26 TR T AP R B —a i oA X, HL3E A= 7y
A X1 R LB T AR = e, — Rl T REAY IR R U KA D o 3 R i v, T A — B
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Fig.4 Changes in distribution pattern of O. hosiei under different climate scenarios
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