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Table 1 Description of environmental data
R PRI i R PRI A i i A
Code Environment variable description Code Environment variable description
Biol Annual average temperature T_bulk_density Topsoil soil bulk density
Bio2 Monthly mean temperature T oc Topsoil organic carbon content
Bio3 Isothermality T_ph_h2o0 Topsoil pH
Bio4 Seasonal variation of temperature T _cec_clay Cation exchange capacity of upper cohesive layer soils
Biob Maximum temperature in warmest month T _cec_soil Cation exchange capacity of the topsoil
Bio6 Minimum temperature in coldest month T_bs Upper soil base saturation
Bio7 Annual temperature range T_teb Exchangeable base of the upper soil
Bio8 Average wettest season temperature T_CaCO3 Topsoil carbonate or lime content
Bio9 Driest quarterly mean temperature T_CaSO4 Upper soil sulfate content
Biol0 Average temperature of the warmest quarter T _esp Topsoil exchangeable sodium salt
Bioll Average temperature of coldest quarter T _ece Topsoil conductivity
Biol2 Annual average precipitation S gravel Subsoil gravel volume percentage
Biol3 Wettest monthly precipitation S_sand Sediment content in the subsoil
Biol4 Driest monthly precipitation S_silt Subsoil silt content
Biol5 Seasonal variation of precipitation S clay Clay content in the subsoil
Biol6 Wettest quarterly precipitation S_usda_tex Subsoil texture classification
Biol7 Driest quarterly precipitation S_bulk_density Subsoil bulk density
Biol8 Precipitation in the warmest quarter S oc Subsoil organic carbon content
Biol9 Coldest seasonal precipitation S_ph_h2o0 Subsoil pH
Aspect Aspect S cec_clay Soaﬁion exchange capacity of the lower cohesive layer
Slope Slope S cec_soil Cation exchange capacity of the subsoil
Elevation Elevation S bs Subsoil base saturation
T_gravel Percentage of aggregate volume in upper soil S_teb Exchangeable base of subsoil
T_sand Upper soil sand content S_CaCO3 Carbonate or lime content of subsoil
T_silt Upper soil silt content S_CaSO4 Sulfate content in the subsoil
T_clay Clay content in the upper soil S_esp Subsoil can exchange sodium salts
T _usda_tex Classification of topsoil texture S_ece Conductivity of the subsoil

Note:prefixes T and S denote the physicochemical properties of the upper soil (0 =30 cm) and the lower soil (30 =100 cm) , respectively in soil da-

ta.
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Table 2 Contribution rate and permutation importance of environmental factors

A% P45 705 B 1 34 TR/ % Hop EEME/ %
Code Environment variable description Rate of contribution/ % Permutation importance/ %
Bio9 Driest quarterly mean temperature 23.6 32.2
Biol2 Annual average precipitation 22.7 9.7
S bs Subsoil base saturation 16.9 0.9
S_gravel Subsoil gravel volume percentage 12.1 7.2
S _usda_tex Subsoil texture classification 9.1 26. 8
Bio6 Minimum temperature in coldest month 7.3 0.1
Bio2 Monthly mean temperature 5.0 2.6
T oc Topsoil organic carbon content 1.7 4.3
Aspect Aspect 0.6 0.4
T _bulk_density Topsoil soil bulk density 0.4 1.8
T_gravel Percentage of aggregate volume in upper soil 0.3 0.0
S esp Subsoil can exchange sodium salts 0.3 14.0
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Table 3 Statistics of suitable areas area in each periods in China of M. pachyphylla
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2021 — 2040 SSP126 58. 86 30. 68 1. 20 90. 74 9.45
SSP245 41. 14 20. 16 1.74 63. 04 6.57
SSP585 41.20 14. 33 1. 04 56. 57 5. 89
2041 - 2060 SSP126 41.05 14.08 3.70 58. 83 6.13
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too oo R 41 8 1 I A P T A R K 5 T 7
~ 90 N g A —
7 2041 — 2060 4F ) &5 AR M 2% 1F T A B8R I 2 4
< 80f N \ 5 NI )
ERN| s B R T AR DG A2 DX LT —E R RIEAN T
= el . BUAR A 2% 1 T 3 2 X3 F 43 A1 B 36 43 25 i, i
< 5oL~ s5P126 = S5P245 - SSPSS8S 49.29 BMTPILY A E K 6. (o). (D],
Linear Linear Linear
40 L N L L L L L L L ' = IZ";EE/E\. s _ s }[‘] = ,:"
1970 1980 1990 2000 2010 2020 2030 2040 2050 2060 2070 SSP585 _L,f% hEJ 2 F 2021 2060 ﬁz*ﬁﬁﬂ: )L,ft _\‘,Ti
Year FAET S JE AR FE 43 A 3 B AS B4 5 2041 — 2060 4F

Bl 5 3 Rk (2021 — 2060) 45 1 5 T JEE A 2 1) 4
A T B AL # 3

Fig. 5
future (2021 —2060) climate scenarios

z5 [a] F B b, fE SSP126 < fE 45 5 K, 2021 -
2040 47 JE A FEAR | o 3E A X ) P R, 4 R R
FEAR A VLVE G KT P AR MO B R EE A XL AR
PG IRV P AR AU T B K i AR X (8 6)
2041 — 2060 4F, £ 2021 — 2040 45 W [a] fr 57 59 1 o
R AR DXEAR T 2%, T e 3 A DX A T RS N, R Bk
5V 2R AL &8 4 v AR L AR S E s LA 6.
(a).(b) ], £ SSP245 S5 5 F ,2021 — 2040 4 )&

Distribution trends of M. pachyphylla under 3

o T A DX T R R i 35 R ARSI % AR B T AR L
1953 A XA R Fr e 2 L 62 (e) (D ]
2.4.2 ARFRAEETTTEREEAARTARES
A s g AL

Kok SSP126,SSP245 K SSP585 3 f K [A] A
T o T o JEE I R S AE v [ R P A A3 A b0 BB kAR
Ak, MPREW, ) AHEELERARETX
(AR E2107,114°9'E,24°6' ND 1R 1] fig &
JRE IR B BRAR 4 A Tt R AR B 5 R B
S b 3 A A BN S BRAR A3 A ot



REPE. ET MaxEnt IHEFRMSIEZ LT

EMAREERENBEMES K

100°0'0" 110°0'0" 120°0'0" E

100°0'0" 110°0'0" 120°0'0" E 100°0'0" lrl{\OOO'O” 12000’ "E <
z PRSI J{/j z 2O EF 4 }é z
AV SRR AN A S o SRR EENA =
ol ol S : g g AT 2
S ~ PN ™ =3 = ~ St <
2 ”?\aw Bl BBl :
= [Tropicof /y = = | Tropicof B 5 [Tropicotfy ot -
O [Cancer — FLLpAT 1S O [Tancer A = S [Cancer 7, Lv 5
ol "N W ““1’)"’”” Ak < e oN MW g
e o 18 3 g 1 & /1
A 0 280 560 A 0 280 560 ¥ 0 280 560 P
km \ A km \ N —— km A\ .
= | [)Unsuitable area : = | ‘Unsunable area = =z Unsuitable area z
S| EILow suitable area, ) ; e ©| EILow suitable area, . / s S | mILow suitable area . 7 o
ot JIMedium suitable area & .: 19 St EIMedium suitable area 7 .. 1$ St EIMedium suitable area .. 19
S| ™ High suitable area -, =) o| M™High suitablearea - - - =) o | mmHigh suitable area >
— @'y — — PIREE — —_ PR =
o [
i [E]5 GS(2013)I304‘3— A7 4 GS(2013)1304%) 71 - GS(2013) 13044 .

100°00" 110°0'0" 120°0'0" E
(a) SSP126 scenario from 2021 to 2040
100°0'0" 110°0 0" l20°0 0" E

100°0'0" 110°0'0"
(b) SSP126 scenario from 2041 to 2060
100°0'0" 110°0'0" 120°0'0" E

120°0'0" 100°0'0" 110°0'0" 120°0'0" E
(¢) SSP245 scenario from 2021 to 2040

100°0'0"_110°0'0" 12000 0" E

= / = Z
z z z PN e = J N £z
z oS- s s s . A vl (L
O [ ~ J\\‘“y A =3 S [ J\\ ‘n"“\vjf ?’k‘x “; bS \\ =) IS ™ k N B Xy J\“*\ {; o
> X 1o o - B SRS = § RS
oO OO 0o \{j\/ S {?’ 5] OO i“ﬂ - \V?/ NV ’? OO
S st~ N P 2 2 b /.\J.) X ,n,}g“' ; : 2 = ,YJ/\J‘Y \J,{}p i *f 2

< - N N et . a5 I ¢
> '(I"mpic of o & | Tropicof & J}I i f/& &l o :O _l.’.‘f\’.‘?.“'{ écj“ }'jﬂ‘ \//7 =O
= [Cancer ! = = [Cancer Lo PN ane W S = |Cancer Bigac~ o e >
PN & 9 Dl iR 1 o (s 2
o =3 =3 ¢ < =3 y <
o . (9] IS\l / o Q [ / a1
0_280 560 0_280 560 N | 0_280 560 \ ‘
—_— N —— . ——km

s [JUnsuitable area - & —u t bl = = — z

> A =) > nsu1 able area > Unsuitable area
= | ©Low suitablearea L > = | EILow suitable area s S| mEaLowsuitable area ¢
& | EIMedium suitable area 7 ..: 19 5t [IMedium suitable area fqs St IMedium suitable afea -
S| ™=High suitable area i = S| mmHighsuitablearea . ... < ©| MEHighsuitable area . =
e ' o A, — P -

\ (

X (= (S N L B
I 552 GS(2013)1304% . 7 5 GS(2013) 13045 = 5 GS(2013)1304%

100°0'0" 110°0'0" 120°0'0" E
(d) SSP245 scenario from 2041 to 2060

100°0'0" 110°0'0" 120°0'0" E
(e) SSP585 scenario from 2021 to 2040

100°0'0" 110°0'0" 120°0'0" E
(f) SSP585 scenario from 2041 to 2060

Bl 6 Rk (2021 — 20600 SR 5t 19 J5E I AR5 43 47 T30
Fig. 6 Prediction distribution of M. pachyphylla under future (2021 —2060) climate scenarios

1€ SSP126 S E 56T L JB M A& 4 A ot B 5
LS e S NiTR = 250 U B o R = N i PR
H(113°42"E, 24°49'N) J LR B% 5 A 36 £ (112°59'
E,24°33'N) 3|3k 5k B i A b #k (113°10'E, 25°20'N) ,
P AR EE 7 I B B, I BRIy L B 7
SSP245 S g1 5 T L B A 3 A ol A B
f%mrﬁjﬁﬁjhﬁrﬂizﬁi%%mﬁ%ﬁ(n%ﬂ:,
24°15"ND L SR Ji5 1 b A 7R 56 7% L B T RS B O AR
BiPEdL# (113°3'E, 25°20'N) E SSP585 i 15
T .2021 — 2040 4 B ARE S PO e BT E S
zmmvﬁmmﬁ KT LR BE G FIE B A AR
BT 1) 2 2 BT AR AL (113°38"EL 24°26'N) . MK
%%,iﬂéﬁwﬁa o JE I R A A rpoG ¥ 1) P
iEM ;2021 — 2040 4F L, 7E 3 R R R MG =T,
JE R 3 A7 rpoC WY ) B3 L SSP126 AR 1 5t
TR M B R K B2 3T 28 B 2041 — 2060 4,
SSP126 } SSP585 S i 1f 5t T o J& M A & 43 A1 a0
e A RS TR ) AR R A RS s AR SSP245 K1
SR M4k EE KR IbiE (B 7).,

110°0'0"E

z HE5:GS(2013)1304% 0 50 100 |
o Current distri-  ™==———km | &
or bution center —*—SSP126] =
& iarati —=—S8P245| &
™ —»— Migration
direction sspsgs|
110°0'0"E
7 Rk (2021 - 2060) AR 7 S A5 5t I 3 FEL g

I AR BT 2R 43 A L AR A

Fig. 7
growth of M. pachyphylla in China under different climate
scenarios in the future (2021 — 2060)

Changes in the distribution centers of suitable



T AR ,2023 £,30 %, 5 6 #§ Guangxi Sciences,2023,Vol.30 No.6

RIS
3.1 MaxEnt #& & {9 i / 5 1 & 75 7€ 6] &
MaxEnt 15 B4 4 B (4 53 A i 467 5 X R A 26
BiAs AR A A 3 BN W) R o A KL 0 S5 R DA T X
I O R 0 TR o L O = 2 I R = A VS B S
TR AT . MaxEnt B8 B85 o5 ok 5 7 H6 9 Fh
AT 4 A0 A5 0 B R AR — BT, A A B
2, TOUIN 0 K B T R AR I A A
T 25 R &0 ROC il 28 2 K 50, MaxEnt B8 7R
FEIE4T 10 Wa gl i) AUC “F¥{E K 0.978
(FRifE 22 £0. 005) , 1t B A A58 78 068 JBE I K 34 3 A1 IX
1) T 5 R A, WA B R . SR SR R A Y
SIS T JE M R TE A i AR X E B A e
RATIH b m s GRS 5
e Ll KT 4R L X T AR R R [ AR
SO G, AR JEE I R B AR SRR AE L H AR A A N
A HT 25 58 ROFERHIBCER 19 F AR 43 A AR 114>,
R B 1k J 38 A AT a5k 2 AT AR A sk UG AS B 5 HE R BE
B I B 430 R e A B R JEE R S 3 AT RE A
A9 A, AT RE XA AL T I 4 HE B PE A — R, B
Hh BSR4 T A AR A SN T R B AR S
B P AR (1 A 5% AR 1 n] M 2 R AR B T A S
SRR LM AE AR R L N L R R SRR BE ST, —
75 TH AT 254 ARG AF DR 400 45 5 0k JBE I O 322 i A7 B
R R (R B S8 4 R HUTE 2 38R 40 A s AR B s
—J7 T 0] LAR FH R A i 25 A B )81 8 P 35 PR - B B AL
il ik MaxEnt 5 5 45 J7 7k ok £ 5 455 70 A 0L 1) o
k.
3.2 EHBUETHRE M OKE 4 15 45 4E 5 I8 B F i A2
TEA YA EE A v, S R RO SRk S ke
SE W I AE o TR A ) BN Y R ST s R R
WY, AR T, IR R MR S A X 4 A
TR . mEAEXER T AR B
VPG R AR L A P el ik — A . R ) JEE K
G A0 B FREE R -5 TTRR R ET 7 6240 B2 B AR R
[N B 3] N A = A S 0 1 N = e 4
AR E ST R 55 Ay 25 e ) e (R
A E B, SRR 45 5 Bon B i K S X R
7 - X U BE T e 7 e Ry BRSO EE > -5
C s A B8 38 B M R OGRS e T 5 Y F (i 35 3 20 - 25
C B JEE R A A AR R Gk B & [ >>0. 8, Kl 4(a) |,
& WY B o AFR IR AR TT i 2 1) 29 )2 i OR S 3 2E X AE Y

FH L, FER AT AR K B R B R A
TTHR AR AR K >1 000 mm I, JE K 3 1
A AR W AR T 5 Y AR H B K B 3 500 — 4 500
mm i, IR S 1 A 5538 E M 4R SO BR B iE F 1
e W JRE I R S5 0] B K B A v B R M L X5 R R S
AL 7 N T A DX JRE I A 34 T O 5 v A 2 8
WILF—3. A R 7, 88X E R
FEM S A BRI, T )2 R R I A
10% — 100 Y6 B} o JEE IR 3 ) 385 A B B FE 22 T I B )2
A RBUE S 0% — 30 %0 I, JE K 35S AR
T 22 b T, 2 WY R ik K S AT Be R A R T 1Y Bk T
+ X 5B A SN R 0 ST BT Y A B R b
FHAL .
3.3 SBEEUEETEHAESHENTIRESR
BRI

SRR AR BB 2 T BOCR YOS A XU . R
BEmE AL . AR R LA 3 R R OR R R T,
2021 — 2060 4 JEE i AR FE 3 A= X 1T AR R fb i B AE AE o)
fRBL % . 16 R % S HE e (SSP126) Al i HE i
(SSP585) 1 5t T, v [ 3 Bl Y 1Y) JEE I K 338 A X
S THTFRL ) 2 5 4 e A, HH T AR 4 il ik 12,3 %
1 26. 5% 5 i 75 H HE L (SSP245) 15 52 F L B K FE 1y
T A RN R KR ik, A A T AR I 29. 70
45 A3 JEE I R S IR BT 32 5 DR 1 ) 7 R T HE
X— LG R ] BE 5 2T S0 R R K S
Az DX AT 5 ) 5 e 1 R BE R A G, 2R T IR
1o PRI R AR S R M A s P HE RS ST 2Rk R
A 75 W W R 5 T b A S 6 52 2 S 349 38R B 194 1 T A )
EA G . Beoh. FE A XA P B0 4R R R R 5 R 6
TE o RS w38 AR X B AE AR HE AT N A ROR
Wi A 5 T A g HE I S U AR 2 4 A T O
B AR IR HE I LA A i A 1 1 5 T R s e R
NS A A7 s AR KB

JEMRER H R i E AR KA N LA
4 R F B A 8 A0 e 1T R R L T =B L R
FND B RNAL = A1, HrboR 3 B I R
M ASEBAC A3 A ol 22— T, R K AT AR
FUSR o3 A i /0 HRHC™ BRI 5 i > R ER A
JEAE B T B Al R R R R 2 g aR T 4 i)
B, A SREE R 45 SRR L NS Sh i SR M s ) B
ol 2 2 S BORE RS WA B BRSO TR
CIEYRTE S oAl U S E S S = i (i)
TFJE T 343wl b 4 0 RO AR DS R



RERAE ET MaxEnt RETMSEZUTEHAEETENEEMESH

MaxEnt 15 B JE - A 34 3R ¥ 7 38 53 A1, I 20
BT R SR A3 1 50 JEE I R 3 A IX B A3 A ol 1 A8
Al B, PR T SR SR Ml O 4 R b £ 7 RH DG A Tt AT
B AR T T B Gl S 3 JRE I R SR R A
KRR TUS H A5 .
3.4 ETHURSHEBNR/NFEEEIHRE

e /INFh B B A2 AL ) (Wild Plant with Extremely
Small Populations, WPESP) , 438 43 73 X i B %5 L &
19152 B S0 S0 30 7 5 B0 o R A A A B
Frahdi /b, B I I < 2 XURG: A B AR A AT . )
3 A RS HLAE AR /N bR AR 4 A0 b O B A DX I3 45 O T
5 FhERR . B, T T%" 3T Maxent BEAILE &
i T ANHLIE JEE AR XS PHEE AR (Firmiana danxi-
aensis) AT U] PPRETE A WD 5 PEAY TAE A T
N3 5 4 A ) TS AE 35 A= DXL 8 T B A R LR 4
(1 7 A A BV L. TR AR R R 3 g B 4 A A
#(GBM ,MaxEnt FIl RF) i - 2 BT Al 06 722 152 %)
IR (Tlex kaushue) 35 385 BV A 52 08, DA i 22 1)
AINFIHERE P ) PR AP X SR B N T A3 P e R AR Ak Y v
FEFZ W . BRZARHY 3T MaxEnt A5 845 & BOWI £502% )
HPA R F I MBS R ILA B2 (Taxus cuspidata)
VARG 2R DA T 0, IR IR AR AL AL A2 A 4R T at
255 18 AR RN AR A5 7 ST R IR AT L BE
i VA b A 452 A0 /N e T A A ) T i ) 2 25 XU B 4
B3 R DR A DX i E AR N AR AR

4 i

A 5E HF MaxEnt #5848 0 S i K 34 76 Hh [
TETE M HH AT ) 45 SR A B, BT YR 20 - 25 °C
AR PR K 3 500 — 4 500 mm FlE R M 1Y R BT 1
B TR MR A K RS R R, E YRR
FAETR S r L R P R R SEE A AR X B A AR AR R
b2 = R i el P S T e | NI E [ DR
2021 — 2060 4, A% T 21 /ISR 55 A A ) oK o S A
1 55 T A JEE R S 5 A XA 3 R AR A A R B L HE
SSP126 il SPP585 A 1 5t T 1] g W 4 , 72 SSP245
S S 0 Ak, e WA A 2 B S R R
T3 A M RO A A A 2 D) G

&% Lk

[1] GUISAN A, THUILLER W. Predicting species distri-
bution:offering more than simple habitat models [J].

Ecology Letters,2005,8(9):993-1009.

[2]

[3]

[4]

[5]

[6]

7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

QIN A L,LIU B,GUO Q S,et al. Maxent modeling for
predicting impacts of climate change on the potential
distribution of Thuja sutchuenensis Franch. , an ex-
tremely endangered conifer from southwestern China
[J]. Global Ecology and Conservation, 2017, 10: 139 -
146.
WILSON C D,ROBERTS D,REID N. Applying species
distribution modelling to identify areas of high conserva-
tion value for endangered species: a case study using
Margariti fera margaritifera (L.) [J]. Biological Con-
servation,2011,144(2) .:821-829.
TR T 52 o 0 o PR e A 5L 3 R A 2 25 2 0 5% o 1 g
FILT]. A% 2 B, 2011,19(3) :295-302.
DRAKE J M, RANDIN C, GUISAN A. Modelling eco-
logical niches with support vector machines [J]. Journal
of Applied Ecology,2006,43(3) :424-432.
TARROSO P,CARVALHO S B,BRITO J C. Simapse-
simulation maps for ecological niche modelling []].
Methods in Ecology and Evolution,2012,3(5) :787-791.
TSOAR A,ALLOUCHE O,STEINITZ O,et al. A co-
mparative evaluation of presence-only methods for mod-
elling species distribution []J. Diversity &. Distribu-
tions,2010,13(4) :397-405.
HHEAR AR XAR AL A5 ) 5 R 0 A5 Y T 5% M 45
WAL SR TR H X LT ] N Bl MOl R A Bt
2021,44(5) :67-71.
S M, EULE BB A AR T R S R
[T, v U B2 ), 2022, 42(5) :66-70.
FEEEE A WKL, KRR T 2
BT R A AR 0 A A DT [ ] b s ARl R A 2
#2,2022,44(6) :10-22.
Focuk SR A 3R AL B Maxent #5878 3R
FEI 22 i AL 400 8K 2 A 500 B HL A AP 25 e i A [T . AR b
Mol K22 412, 2022, 50(8) :69-73,97.
W G L TR AR X BRA B, 55 ) AR B R L A AR AR AP IX
JEL I AR SEE 1 R R A AE 5 L0 0. B 2 340 A W) 2 4l
2013,21(4) :356-364.
B PE ST, AT T XIAR 3, 45 W MG A W 5 it R S Y B
SRR SR A [T, JA0 T F4 A ) 2 4, 1999 (2)
109-119.
RS o O LN N N[ B B G o8 N ) S o N
(Magnolietia pachyphylla) & VE FH 56w B )AL £k
[T 1745 BRBE A 9241, 2001, 7(3) - 213-218.
PRRUER IR R, IR A5 2. R R OR 2R 5 A9 1
AEAIEAS [T ], BAHT W A A A ) 27 41, 2004, 12(4) - 313~
317.
ZHENG L,IVES A R,GARLAND T,et al. New mult-



[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

I AR E,2023 ££,30 %, 5 6 #§ Guangxi Sciences,2023,Vol.30 No.6

ivariate tests for phylogenetic signal and trait correla-
tions applied to ecophysiological phenotypes of nine
Manglietia species [ ]J]. Functional Ecology, 2009,
23(6) :1059-1069.

R R ETOR I LT ], Al R 24 CA AR
20D ,1961(1) :53-56.

Bt B F S B R R YR R 5% BT
JRVR AW 5 [T ], W R R 4 ) 2% . 2020, 49 (3) - 243-
246.

KT B L BRI R, 3 . CMIP6 i 5t B =X 1 48 1T Kl
(ScenarioMIP) # ¢ 15 3% & [J ], <4 22 fb WF 5% 9 Jig
2019,15(5) :519-525.

WU T W,LU Y X,FANG Y J,et al. The Beijing Cli-
mate Center Climate System Model (BCC-CSM) : the
main progress from CMIP5 to CMIP6 []]. Geoscientif-
ic Model Development,2019,12(4) :1573-1600.
FIELDING A H,BELL ] F. A review of methods for
the assessment of prediction errors in conservation
presence/absence models [ J]. Environmental Conser-
vation,1997,24(1) :38-49.

SR OFAL PRI W, R AT AF L T A O B S AR b
iy DX LT B VB AR 43 A L) . Y0V AR Ak K 2 24 4, 2020,
42(1) :74-83.

RAGE,BE TR T a5 R A A Y R L A
Yyt b [ B A 0 Al B LT DL A R 2 27 4, 2020,
38(4) :476-482.

754 1R TE, D8I, 55, 3 F MaxEnt T BB A
b B 53 AT X K B R Y e Rz [ ). B B 4%, 2016,
33(11) :2173-2179.

EizA BN R TT I 55 ROC #4430 #r 72 3F i A
2o Ao A B AL by R LT ], 2B ¥ 2 8 1%, 2007,
15(4) :365-372.

B IE A I LR A AR IR B N A A% R ARk B H
R[], s BBTSE . 2012,31(3) :461-470.
Wb, B e B S TR o B LR R
HEVE A A2 R AR LT ). ARl 5 BRBERE22 . 2020, 36(2) - 40-
47.

(=T =S W N W3- D i S A
A BT AR S A AR R A DX B R Y A B A R A2 A
[J]. ¥ Z B4 . 2022,30(1) :63-75.
TIRIR G % KL GRS SRR BT F B 4
FITE b W 7E e o A [T, 23S 2, 2022,
42(11) :4473-4484.

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

TEVKPH sk 25, R 35 20 25 AU A8 A X v [ 2 mp ks %
FFEIEE AW EL W] 8 A S M, 2021,
32(9) :3127-3135.

2SO AN, g S5 R RS R B R IO A Y
I Y A B 43 A A% SR AR AL O [ ). A S 4R L 2019,
39(9) :3224-3234,

W AT AL 3. 2 F MaxEnt 5 AreGIS Xt H 7K 9T F
KR IR DX B4 AT IS A KAy Br LT A S 2
#,2020,39(6) :2115-2122.

ORI AR RIAR 5 R % 3T MaxEnt 88 4347 ]
TV ERE B 43 A X LT . Bl B %, 2020, 56 (5) : 184 -
192.

FLAESE 2R, AR LT . S O AR AL AR B B Sy A T
AR . B 2R A5 25 # . 2019,30(6) - 2116-2128.
g b R AR D S R R I R R 4 A A% R
KA g R [J]. AE W 2 #9E,2008,16(5) :470-476.
THOMAS C D, CAMERON A, GREEN R E, et al.
Extinction risk from climate change [J]. Nature,2004,
427:145-148.

L. TR Ry S M]. b
ARl Hh IR A, 2016.

TER fife k. h E R &L (6 48 5% 58 — B LML db . &
R AL, 2004,

B PG SC, XA 2L, 5L 45, TR A YR R
R HARIPLCT//h BB B A W 22 B 4, T AR
NRIEMEAS IR AR AS R A, p e AR
T [ MO A DR B AR s R A AR B R T 21 i
L EAYZEERY R EAY 2 ER
P GRS AT S0 SCAR . M . i [ B A B 4R p A
WG T e AE P b, 1998.

Ho W% IR . 40 A 0 T I AR 3 A B 2B 2 5 [ DL b
5 E B B R, 2013,

SR [ M, AR T L A RN R R I A R AR B
S5 E HARBI]]. A &% 4.2016,36(22) : 7130~
7135.

FU . BBRA. P B, %, 5T Maxent £ 81 J & 1L
G K [ SR PR AP DA /NI B 0 P B R A 1 Tk 7E AR B
P L), Rolk Bh2£.2019.55(8) :19-27,

B L B (e A IR L S AR 7S IR K AR /N Al B A
Y4t Az 8558 E PR 0 R e [ ). AR A Bl 2 5, 2023,
27(1) :56-62.

PRAS. ZRALLL T AZIE 2B 40 A K WF 55 [ D] b5 b mtpkolk
K,20109.



RERAE ET MaxEnt RETMSEZUTEHAEETENEEMESH

Predicting the Potential Geographical Distribution of Manglie-
tia pachyphylla in China under Climate Change based on Max-
Ent Model

LIANG Jianming',JTIANG Qinglian' ,JIANG Lei' ,ZHANG Ming' , WU Yufen',

YANG Jinchang®, YANG Yuanzhi’,LAN Yanghui', TANG Guangda'""

(1. College of Forestry and Landscape Architecture,South China Agricultural University, Guangzhou, Guangdong,510642, China;
2. Research Institute of Tropical Forestry, Chinese Academy of Forestry, Guangzhou, Guangdong.510520, China; 3. Guangdong
Forestry Survey and Planning Institute, Guangzhou, Guangdong, 510520, China; 4. Administration Office of Guangdong Xinfeng
Yunjishan Provincial Nature Reserve,Shaoguan,Guangdong,511100,China)

Abstract: Manglietia pachyphylla is a very small population of wild plants endemic to China, with a small
number of populations only in Guangdong and Guangxi,and it is listed as a key wild plant under national pro-
tection of Class [I ,which makes it more meaningful to study its potential geographic distribution. The Max-
Ent model was used to simulate the potential geographical distribution of M. pachyphylla in China under
modern (1970 — 2000) and three future (2021 — 2060) climate scenarios, based on existing distribution sam-
ples and field survey data and 56 environmental factors. The results showed that: (1) the simulation accuracy
of MaxEnt model is very high,and the Area Under ROC Curve (AUC) value is 0.978; Modern potential
suitable areas for M. pachyphylla are mainly distributed in Guangdong, Hainan, Taiwan, Guangxi,Fujian and
most parts of Jiangxi,as well as southern Yunnan,eastern Hunan and southeastern Tibet. (2) There are six
major ecological factors contributing significantly to the distribution of M. pachyphylla. The average tem-
perature in the driest quarter (23.6%) ,the average annual precipitation (22. 7%) ,the base saturation of the
underlying soil (16.9%) ,the volume percentage of the underlying soil gravel (12.1%),the subsoil texture
classification (9.1%) and the minimum temperature in the coldest month (7.3%). The most suitable niche
parameters for M. pachyphylla were the average temperature of 20 —25 °C ,the average annual precipitation
of 3500 —4 500 mm and the acidic gravel soil. (3) The suitable area of M. pachyphylla was 670 700 km* ,ac-
counting for about 7% of China's land area. The suitable area of low.medium and high M. pachyphylla was
69.3%.26.4% and 4. 3% of the total suitable area, respectively. From 2021 to 2060, the suitable area M.
pachyphylla was differentiated under different climate scenarios. The suitable area of M. pachyphylla con-
tracted under SSP126 and SSP585 climate scenario, while the suitable area expanded significantly under
SSP245 climate scenario. (4) From 2041 to 2060, under the SSP585 climate scenario, comparing with under
the current condition,the high suitable areas of M. pachyphyllum distributed in central and western Guang-
dong,southwest Guangxi and central Hainan have all disappeared. It is suggested that Gudou Mountain Na-
ture Reserve of Jiangmen and Beifeng Mountain National Forest Park in Guangdong should strengthen their
protection,and carry out seedling cultivation,introduction and domestication.

Key words: Manglietia pachyphylla ;potential geographical distribution; MaxEnt model;climate scenario
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