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Potential geographical distribution and ecological suitability of Schima superba

under the situation of climate change
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Abstract; Schima superba is one of the common fast-growing and broad-leaved fire-resistant trees in southern China. It plays
an important role in ecological restoration and maintaining environmental stability. Therefore, it is of great significance to
predict the change of its potential suitable area. Based on Maxent model, combined with 158 effective distribution records of
S. superba in China and 8 selected bioclimatic variables, this study predicts the potential distribution areas of S. superba are
predicted under three climate emission concentration scenarios of modern S. superba and 2041—2060. The reliability of
Maxent model is judged by the area of under the receiver operator characteristic curves. The important climate factors
restricting the geographical distribution of S. superba were analyzed and discussed by integrating the percent contribution,
permutation importance and Jackknife test of climate factors. The results show that; (1) the AUC values of Maxent model
training and test data are 0.936+0.001 and 0.943+0.008, respectively, indicating that the prediction accuracy of the model

is very high. (2) The total suitable area of potential geographical distribution of modern S. superba is 198.87x 10* km?,
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accounting for 20.7% of China’s total land area. It mainly locates in most areas south of the Yangtze River, including
Fujian, Zhejiang, Taiwan, Jiangxi, Hunan, Guangdong, Hainan, Guangxi, Guizhou, Yunnan, Chongging, and some
areas of Sichuan, Henan and Anhui. (3) The important bioclimatic factors restricting the potential geographical distribution
of S. superba are precipitation factors and temperature factors. The annual precipitation is 800—2500 mm. The precipitation
of the driest month is 26—214 mm and the precipitation of the wettest quarter is 590—1030 mm. The range of annual
temperature is 8.5—28 °C. (4) The suitable area of S. superba simulated by Maxent model is larger than its actual
distribution area, suggesting that S. superba plantation has great development potential in the future. The results of this study
can provide a theoretical basis for the collection of wood lotus germplasm resources and plantation of S. superba. They are of
strategic importance for maintaining regional ecosystem security and stability, mitigating climate change, and achieving

carbon neutrality targets by 2060.
Key Words: Schima superba; Maxent model; climate change; potential geographical distribution; ecological suitability
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Fig.1 Distribution data of Schima superba
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Table 1 Evaluation of dominant climate variables

e FEFR Index . 847 Index

SCH E—— . SCE —— .
Variables TR A2 Variables Pt R S

Percent contribution/% Permutation importance/ % Percent contribution/% Permutation importance/ %

biol4 49.8 10.9 biol6 4.2 1.4
biol2 26.2 0.6 bio6 3.1 33
bio7 7.6 56.8 biol8 2.8 19.2
bio8 4.7 1.9 bio2 1.6 5.9

bio2 . B IR 2 H ¥{H Mean diurnal range;bio6;%?@)‘] FARS IR Min temperature of the coldest month;bi07:/ﬂ—]ﬁﬁzﬂi’m7’@:[¥_} Range of annual
temperature ; bio8 ; F 4 2= F-1 IR Mean temperature of the wettest quarter;biol2: 5[ 7K & Annual precipitation ;biol4; T H f&7K & Precipitation of

the driest month; biol6: it iE Z=[% /K i Precipitation of the wettest quarter;biol8 Tz Z=[F/K i Precipitation of the warmest quarter
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R Hf M 07 ph 2 Sh A DRI A o 11 43 A M 5 S P AR AR 2 (R AR R . YA A A iR KT 0.5 1, 2 A
FI A A A BB, DI ARAT XS L 9 A ) A A8 fet ) R, ey, DA 32 S A0 A8 d X A o 119 325 A= X T
AR, — & IRAR LTS (PC N 7.6% ,P1 9 56.8%) , A8 Ak i £k g f8)«S” # | RIS IR AE 2 1L 1E 8.5°C
Y0 B B AR A7 43 A A 3R 1 K (0.89) |, B 75 IR A A5 AL BBl A 384, A A 1) 20 A ARSI B e, 24 R A AR AR Y
IKE] 28C - AR N FER] 0.5 AR, R IAIE G AR A 1 RATE AR (L [ . 8.5—28C (& 4) . RAEFEK
H(PC 4 26.2%,P1 4 0.6%) , \ 500 mm FF4f , Afaf 53 A MR AWk hn | 4ERE/K fE ik 2] 800 mm B, A faf 53
AR F] 0.5, JF7E 1570—1930 mm N fe i 0 A48 (0.64) , Z J5 3] 2500 mm Ji5 , 7 RN T 0.5, 3%
& A AT AR K A AR A K B T T : 800—2500 mm ([ 4) . = 8T H /K E (PC ly 49.8% ,P1 K 10.9%) , 1E
26 mm DL R B AR ARAEAE MRS/ N T 0.5, BEF fic T 7 B K 2 A 380, A Aar 1) 43 7 AR 2 34, 76 26—
48 mm JEE P, A AL A PR G SR N 32% , T AE 214 mm B IA B 5 KA (0.78) , B IE & AR A4 K
1 fe T K R . 26—214 mm( B 4) , VR HEIR KT (PC N 4.2%,P1 K 1.4%) , )\ 365 mm FFif , K
TEA A3 AT R 2 U A, 2 590 mm W, A3 A HEZGAF] 0.5, F7E 725 mm WA BRI HERIE (0.6) 5, 1A
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Fig.3 The jackknife test result for 8 climatic variables of Schima superba
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Fig.4 Response curves of Schima superba suitability probability to dominant climate variables
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(B 5) o ZEARMG S0 B0 SR 40 A BE R A v e Ko A R B B o A e W R e BRI 3R 2,
0.84; I/ N A AR B BB 3 A 76 ) VE AR STV, Ol 0.14 5 P 0 A i B ERAE R 0.52, 7R AR A F 1
T ARFT BGE A X A A A R ST DA ) R A M X, AL S AR A WYL B VL IR AR R L
VU S B EE DG, DA KDY T R ARG A3 DX AR 198.87x10* km?, 5 LRI R 20.7% (B 5,
£ 2), MR EAREA X EZOMATARE T AT PEILER MR E . s A, AR 51.02x10° km?, (5
W E BT 5.3% (B 5,36 2) . BEAM, D\ Maxent AR HUIN 25 SRR B | A fa Ve 16 A= IX 4 A Y il — @ F2 I
T HAE A ISR (E 1, ELS)

®2 ARERRAEHBBERTEERER/(x10* km?)

Table 2 Suitable area under different emission scenarios in current and future

i # Period
o 2041—2060 4
Grade AL Current
RCP2.6 RCP4.5 RCP8.5

K& A= X Lowly suitable area 65.51 69.55 62.15 63.77
— 3% AE X Moderately suitable area 82.34 83.43 83.08 81.37
e fEIE L X Highly suitable area 51.02 51.53 53.64 52.83
JE A X Total suitable area 198.87 204.51 198.86 197.97
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Fig.5 Distribution of potential suitable areas of Schima superba under different emission scenarios in current and future
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53x10* km® s BV AMENE T2 T, Aar 19 38 A= DX AR e A3 A DX T AR A3 S B4 0 T 5.64%10* km? F10.51x10*
km®, 7E RCP4.5 HERCIE 5T, A M7 Ay 2GS A4 X T A 198.86x10* km? | fit fAE3E A X AR 53.64x10° km?® ; AL
AN ST, AT Y S A DX TR AR — 35 (R R A AR DX R I 2.62x 10" km®, 7E RCP8.5 HEMUE = T,
AR ) EGE AR X TR 197.97x10% km?, S fF A4 X AT 52.83%10* km? BN 52 T, AR Sar i 38 A= X
TFUE/D T 0.9%10* km? | 5 fETE A= X RIARIG N 1.81x10% km®, £¢ I, 76 RCP2.6 HEMUIE 5 T AT B9 38 Az X
AR AR, 76 RCP8.5 HERUE 5t T Aar i 3 AR X i AU /N s 5 B B, Kok 3 Rl 5t T, el 2B IX
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{1 T AR WS DA, 2R AT (4008 A B 0 5 | RE RIS ML AR SR A8 AR AZ A | T AR S AR AR i AR
EERMZ—,

3 it

3.1 R W AE 3 o3 A1 X6 AR A A 7 ) e )3

g Maxent BRI G HAS A0 TTHCR B i B M Jackknife #5645 5 15 H AR K (biol2) T H
Rk i (biold) IR ZE[F/K i (biol6) FIARAEAZ AL R (bio7 ) J2 5% e 0 A Aoy 1 78 b B 20 A1 1) 32 2 A A
Tt BV 24 A g 43 A7 4% o) d BB 0 PR R [ K TR 7, ORI TR, 2RI RS 36 I, A 19 B 4 A
7271 ( GPP) FEAE RUE T 5IREE 22 A K, Bk X A 8% 09 sh A AL B R FIRE 7, A SCEE R 5 2 A
— B B A PSS S B AT AL B AL ( Pinus massoniana ) TRASHRIE V5 4 A1 -+ 5 0 7 55 3R 55 - 22 A 7Y
B G5 R W], TCREKAE SET , R T 40t 1 S0P g 1) DTk 38tk 25 (IR T B 7K A% 5t (P<0.05) AU K 8.6% , %W T
R N BB, SARIFIR A S — 2, TRER SR IS T A AR Ak v [ I R B XA A7 A A A 3 AR
b 7S (] 22 5 S5 L3RI 7 28 B M PR AR e | AR X A6 A8 A 1 38 PR R 1) VG 3 0k 5 % 7K PR 2 1
2o A VG i S bt DX A o 7 PR A 55 1) FE B DR 3R 3K St 3 B 1 Ak R R AR el B A4 R AR b B A 7
P BEAL, AR O X AR S L AR AR BRI ST 45 R I, A SR R bR R SR A2 A i b R K R R A
=) 2525 3 S IR ST AN R P K B BB IR AT BT ( Liquidambar formosana) Z5 411 B0 | 45 Rt 2 0, [
IR ZE XS B AR LIy i i A BRARAE R A AT e, DU HAE T2 | Ko A iR S SR B &%
M) 5 A 0 A T 3R W T K TR 2 5 M AR ey b L 43 A 1Y) 32 R AR o, 25 b B K ERT X6 AR iy 1 1 7
PR AT AN AR A AR B AR (B TR 29 Ao v 7 MR o34 YRR R R by R B PR AN ] 2200, T AN
ATRCHIE R s X SARSCRBIFSE 25 SR AH — B0, WSS T AT 45 SR HERf Pk

SRIT, TR ok B 0T 1% - H R b P 25 P A0t i A 2 AR, AR R AN T AU AR i 5 5 A XA i
A AR I AE HO IS AT AT TR, (HSZ iRl o A R R R B e 2, FR B R 125 6 AT 5 8, U A1y
TR A 0 S M R AR Maxent A5 45 5 40 A AR 22 S BRSSO A5 0L 54 A A
( Cercidiphyllum japonicum ) 75 H [E ft) b BEVEEFEAE A= X, 434 52 e b 2457 8 53 A1 A8 A0 RN Fh B AR AIE 25 S 1) = 22
IR, S5 R T, BRIGLEE TR K R T4, MR DR Tt i 25 3 7 A A b B4 A1, 2R 952609 R ) Maxent 45
RIZES 18 A FREEAS I 294 034341 BCHE X 5 R A HEA T ¥ A3k AE IX Tl | 25 SRR 0, - 8 1 g i b 4
FEE BN ELEN 22—, MIEFRFD RN PR 75 5085 B K RN EE X 4h, HE F 4 338 K+
T 205 W0 0 53 A (A1 B i T 0 b 3 PR X AR fep B A A e 3 — e WOVE I . WA 3 iy s ) 43 A 22 57
IR G SN FhESE G AN TR S AR A B et S . R, 78 DUS X ARG B s v, in A B3R AR
i, WF S B R A R A far PN ) AERf 1 (AR 5T 285 SR T LAAE A 3 (A R0) 9 58— 26, X oA R AR Ay AT 445 it
e RSN,
3.2 RRAR S ARHRIOE 52T ARG T IS A1 4 )=

FEARA , 3E 3 Maxent BEARVEILL 3 Fi 045 HE ok B2 A% 50 R A 9 08 76 b B 43 A, To00 285 S 2 . 2041 —
2060 4 3 A HERUIE 52 A B9 S AR X A S BRI A — B0 (H S R HE RS 5t R (RCPS.S) i FH
AN HEEARZIN 0.9 10% km? , Y2035 43 S (8 A DXORN— s A8 DX AR TR AR, R 45 44 o e 61 S 3 e X A R
fif AT SIS B RIFST , 45 SRR W | Bt 5 ) 6] RS PE AR UG 5 T, Rl B A e T B X S5 A B
FAERA — MU AL, Tk FAR W IE & B, A [ A HE e BE 5 5 25 18 R @ L% ( Castanopsis
delavayi) VS TEE A DT AR AR AR BE 55 BRAAH 25 A5 K 5 R T KA 0 8 LIRS 1 Sy B R it RS b | A 36 B HE AR AR
R A AT T 5 P A 35 =t T A A AR BN 3 A 0 BTt B AR — 507 5 33 DA T B8 F T A 5 5 SR A v A
SHACHHLL, R ok 3 FhHEBOIE 52T, AR AR XY AR 3 AT B RS, /I (RCP2.6) . 1 (RCP4.5) Fil i
(RCP8.5) ¥k BB TR IGIN T 0.51x10* km?,2.62x10* km*F1 1.81x10* km?®., —J5 i AJ GE & A AT [ 5
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FebEp e, HEA B0 R ANGE R ) SR A R S — O TR AT R R AN AR AR AR AL T A
BRI AR T . B, FEAR T S A P, A e R A — R K Ao, X 4 R S R G R %ﬁﬁ’q’:
AN SE B R B AR B SRR S, BARASHFSAUE T 2041—2060 4F-3X — ][] B (9 A ) <A A2

I XoF A A R A L B4 A AT T, 1E xxﬂﬂlﬂ@’zﬁ” £ 2060 4FSEELAR ORI — & e S ENME,

4 Zig

TE 1 Maxent #7537 22 BH R 7K PRl 12 52 M A i 43 A 1) 32 e e AR o, Ok R il B R - [mI B B TR
PRI A X 4 A T S AR S B, o R fr W A8 38 28 XA B T H B K & 26—214 mm | AF [ K i
800—2500 mm i ZEFE /K & 590—1030 mm FIIRAEAE L 8.5—28°C . FEIARAMESFMET , AR fap i 7RIS A= X
FE R ERR A WL BT VIV IR )R R )P SO s R, DL S U] ] R A B A IX
B, BGE AR X AR 198.87x10* km?, 5 A7 LRI AR B 20.7% , H AR S A R SABEHE O BE 175 5% A8 s 24 X T AR
HIRMEARK, gL, SR A o A X ARG A S 2, @Ei&iEEEIZE%Hﬁ g, A e s A
DX PN R A A% Fofr () AR, 3K AN RE A5 AT R0 2 il A AR Ak, xRl ik 06 E AR I SEBAT 4, 2 v [ e 7 1 AR
P AR —
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