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Dynamics of Potential Distribution of Cyclobalanopsis Forest in Guizhou
Province of China under Global Climate Change
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Abstract: In order to understand the potential distribution characters of Cyclobalanopsis forest in Guizhou
Province, based on the current distribution data, and combined with current climate data and future climate change
scenario (RCP8.5 scenario, 2070-2099), the Maxent potential distribution modeling was established to predict the
changes of potential distribution of Cyclobalanopsis forest in Guizhou Province. The results showed that the
dominant climatic factors affecting its potential distribution were mean temperature of the coldest quarter (biol1),
min. temperature of the coldest month (bio6) and annual precipitation (biol2). Under the RCP8.5 scenario,
potential habitat area of Cyclobalanopsis forest in Guizhou would increase than that under current climatic
conditions, there were 19 419 km’ for moderate suitable habitat and 9 944 km?” for high suitable habitat,
respectively. The mean altitude of moderate suitable habitat would increase 126 m, and 85 m for high suitable
habitat. In general, Cyclobalanopsis forest in Guizhou Province wouldn’t be sensitive to the global climate
change.

Key words: Global climate change; Maxent model; Cyclobalanopsis forest; Potential habitat

B A3 2019-09-23 #ZAH: 2019-12-03

EEIE : ST R0 H (ZDXK[2013]11); SEMAT B0 T E R A B I H (KY[2018]394, KY[2018]399); [ 2% K2 G Al
i1 H (20181066803 1); ,TJ\“‘J‘I~ILEF‘7H4&/K’§L"F%HFU\)\?J“ﬂ’ﬂﬁF’ BhEEEIH (G2018006) % W

This work was supported by the Key Discipline of Ecology of Guizhou Province (Grant No. ZDXK[2013]11); the Project for Youth Science and Technology
Talent of Guizhou Provincial Education Department (Grant No. [2018]394, KY[2018]399); the Program for Innovation and Entrepreneurship of National
Undergraduate Training (Grant No. 201810668031); and the Research Foundation for Advanced Talents of Guizhou University of Engineering Science (Grant
No. G2018006).

TE# Wi 22721986~ ), 33, 14, YR, WF907 10 e 2k &% . E-mail: 40133853@qq.com

* JHAF/E# Corresponding author E-mail:710523566@qq.com



146 o WA R 244

08 %

T XM & LLF X & (Cyclobalanopsis) B Fii 4 AL
PR IRV o F ] N Aty o gt i AR ) B 241
S0 BN T I PRI T8 A 4 R K A R4
& NERIITIRER, RS E, EZ R
FH, LU R L DR ST AR AR AR,
BRI [ F 3 () AR AR B Ak,

H AT OC T35 MR BE 50K 2 46 b T b 2k
N 2L AN 277 ST P NI S
FUL R R e R S T, A
SRRV % R 7 TR T AN 22 Lo A fe et
BETHE M- R FR W Wi Tk, BR9T T MI(C.
glauca) (e H I BL A7 SRR R, B
EV UL 7 SCREARY AN 43 25 [ AR, T R 7 )
Bl ) PR3 A X SRR ST 780 Ry B T 24 i<
AT, AR B MR T LE 0 AT 0 A BRI AR

AN

AT T Maxent YR AT, 454 IPCCS
PEALI 19 AN R 7 2l , 70 T 5 M4 T XIAR
(VAR A, FFEh G AR TR 51(2070-2090
), BRI T AR SR o A (AR
e, DU ST M T MRS S5 D8 1 DG R R AR
AEERRE, RIS R SLAR G RO S SR AL B AR B

1 AFFE X AR

SN AT 103°31'~109°30" E, 24°30'~29°13'
N, 24 tHE L) 1.76x10° km?* (& 1), kb [H
PR 20t e SR 2R B AR Ay, e S Ay v JR X
WA, 2 R Il R KIS A T 5 R AR i T b 35
SLFZAE TEENEY. Rt

30°N

20°NF g 019 N P
NS S fe p
28°N W i  Umea "“
o " "
g p7
- oY/ iy
on | W . it ™.
27°N {{( g A o e i;
L / s 20
e 75 g
26°N =, £ sa NS 4
' : - ‘ n!.‘
¥, s 5
) P4 Lyheir
25°N <// ; ;\'\

0 50 100 km
ey

104°E 105°E 106°E

BT ST BRI

Fig. 1 Administrative divisions of Guizhou Province
l S
2 WH5TIkR

2.1 BHERIE KA

AT B 0 Hd 2 2 B 44 ¥ DEM Zidls |
T IR IR 32 B 23 A1 B s s DL R 0A DY 7 308 (R
B YT DR O R R Sk S St ). DEM
Fd e [ ) 2% B b 2 ) s 25 il (http://www.
gscloud.cn) N &k, I H 51 M4 A7 BUL SRS
FEfiti Ay aff A% 75 XIBRIKSERR 7040 K i B
¥ Ab S U AR A, K0 SR I 2 A P A b A K

107°E 108°E 109°E

ArcGIS 7] H1¥) shp )2 JEkr 4 esv %38, %% Maxent
AL, AT I A R A T AR E 5% 79 AN E
IARSE R 3 A i i 353 s A5 DA 1~ 24 A Worldelim
A Oy (www.worldclim.org) FE. M HT AR
sk IPCCS AL 19 NME SR T(K 1), K
AU AR S F e it = AR HEBU ¢, B RCP8.5
i 56 (2070-2099 4F). Fr AU B 7 Ecd il i 5 M
BAT BUA SIS A7t 4 ase 4 3K o 5 1
P )R G5 ] WGS84 B AR 2R 48, LU
ArcGIS HHAT 2 [0 & I AT



552 W

PR AR N SN T AR KR 8 2 147

£ 119 MEYSAERT

Table 1 Nineteen bio-climate factors

45 No. #§i& Description 4i*5 No. & Description
biol i Annual mean temperature bioll V2 2245 Mean temperature of the coldest quarter
bio2 B 2E A 343 Mean diurnal range biol2 FEYF%KE Annual precipitation
bio3 SR E Tsothermality biol3 i A B 7K Precipitation of the wettest month
bio4 TR EZE Temperature seasonality biol4 f5 T H %7K Precipitation of the driest month
bio5 1% H i Max temperature of the warmest month biol5 /K AR S R Coefficient of variation of precipitation
bio6 % A BAKIELE Min temperature of the coldest month biol6 Il 224K Precipitation of the wettest quarter
bio7 AERJIR AL Temperature annual range biol7 I T 24K Precipitation of the driest quarter
bio8 i34 Mean temperature of the wettest quarter biol8 2% K i Precipitation of the warmest quarter
bio9 I 22343 Mean temperature of the driest quarter biol9 VA 224K Precipitation of the coldest quarter

biol0  HMEZIIE Mean temperature of the warmest quarter
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Fig. 3 ROC curve of the predictive model
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Table 2 Transfer matrix of potential habitat area (km?)
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Fig. 5 Potential habitats under current climate
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Fig. 6 Potential distribution area under RCP8.5 scenario
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Table 3 Range of distribution altitude (m) of potential habitat
i Current climate RCP8.5 15t RCP8.5 scenario
AEH HEIE RS I H HEIE 1+ R
Unsuitable Moderate suitable High suitable Unsuitable Moderate suitable High suitable
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i KfH Maximum 1996 2030 2071 2109 2196 2185
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L5 Median 1094 1129 1082 1155 1125 1134

R 1) 5 A S a0, AR T
K R (P B IE B AR BT 126 m, IS
HAEBE T3 LT 85 m)o {H R S5 A 6] H A R e 2R
BB SR FE KT, SeMAE T RIMRIHER RS 5 A
T, XU IR T SN AT KM A Bk S
AR I N AN UK, 5 — 5 AT g 5 BN

FERT BN FR A 5 RE RN AR R -2 (R iR T 75 %

Z75 3R
[1] SUN J Y. Seedling and afforestation technology of Cyclobalanopsis
myrsinaefolia [J]. Anhui For, 2005(1): 27.

IS FHTESOEMEAR (1] 2Rk, 2005(1): 27.

[2] LAN S A, SONG M, ZENG F P, et al. Species composition of woody
plants in evergreen-deciduous broad-leaved karst forests, southwest
China [J]. Guihaia, 2016, 36(10): 1156-1164. doi: 10.11931/guihaia.
gxzw 201606018.

2T, REG R, S WEHURE Sk R R A RO AR
HRRAFAE [7]. ) VEREY, 2016, 36(10): 1156-1164. doi: 10.11931/
guihaia.gxzw201606018.

[31 HU M, ZENG S Q, LONG S S. Spatial distribution patterns and asso-
ciations of the main tree species in Cyclobalanopsis glauca secondary
forest [J]. J CS Univ For Technol, 2019, 39(6): 66-71. doi: 10.14067/
j.cnki.1673-923x.2019.06.010.

G, F, T, 55 RIBROCAE AR T2 T 18] S A i SR 2%
RIFAEWETT (7] RO RH K722 4], 2019, 39(6): 66-71. doi:
10.14067/j.cnki.1673-923x.2019.06.010.

#18

[4] LUSH,LIXQ,BAIK D, et al. The effects of three pioneer tree species
on facilitation and twig and leaf traits of Cyclobalanopsis glauca
seedlings in a rocky desertification region of Guangxi, China [J]. Chin
J Ecol, 2018, 37(7): 1917-1924. doi: 10.13292/j.1000-4890.201807.024.
ALV, BB, BB, 2 ARG SR B ORI 4 v O £
B ER AR ()], B EARE,
doi: 10.13292/5.1000-4890.201807.024.

2018, 37(7): 1917-1924.

LUO Y, ZHOU Z K. Phytogeography of Quercus subg. Cyclobala-

nopsis [J]. Acta Bot Yunnan, 2001, 23(1): 1-16, 28. doi: 10.3969/].issn.

2095-0845.2001.01.001.
B, W, TSR (1] = RIS, 2001,
23(1): 1-16, 28. doi: 10.3969/j.issn.2095-0845.2001.01.001.
[6] XU J, DENG M, JIANG X L, et al. Phylogeography of Quercus
glauca (Fagaceae), a dominant tree of East Asian subtropical evergreen
forests, based on three chloroplast DNA interspace sequences [J]. Tree
Genet Genom, 2015, 11(1): 805. doi: 10.1007/s11295-014-0805-2.
[7] HUANG Q L, ZHENG Q R, RUAN X R. A study on structure and
productivity of Cyclobalanopsis chungii sprout stand [J]. J Fujian Coll
For, 1995, 15(2): 107-111. doi: 10.13324/j.cnki.jfcf.1995.02.003.
VIR, AT, BUaE. AT DA 2RO G SR DI IR AL
[7). FREEAREELEEIR, 1995, 15(2): 107-111. doi: 10.13324/j.cnki jfcf.
1995.02.003.
[8] YU M J. Dynamics of an evergreen broad-leaved forest dominated by
Cyclobalanopsis glauca in southeast China [J]. Sci Silv Sin, 1999, 35
(6): 42-51. doi: 10.13324/j.cnki.jfcf.1995.02.003.
TIN5 X SRR AR B AT ST (7], MolBE, 1999, 35(6):
42-51. doi: 10.3321/j.issn:1001-7488.1999.06.006.
[91 ZHAO LJ, XIANG W H, L17J X, et al. Floristic composition, structure
and phytogeographic characteristics in a Lithocarpus glaber-Cyclo-
balanopsis glauca forest community in the subtropical region [J]. Sci
Silv Sin, 2013, 49(12): 10-17. doi: 10.11707/1.1001-7488.20131202.
BRI, WO, 2500, &5, T ar i A BR-1 XIS PR AL A
SR I X RRAE [J]. MRk, 2013, 49(12): 10-17. doi: 10.11707/
j-1001-7488.20131202.
[10] HU M, ZENG S Q, LONG S S, et al. Structure and dynamic charac-
teristics of Cyclobalanopsis glauca secondary forests [J]. J CS Univ
For Technol, 2017, 37(11): 110-114. doi: 10.14067/j.cnki.1673-923x.
2017.11.018.
WG, HNSE, e, A RRRIR AR RS RS RAE [T].
HH MR K 224 4], 2017, 37(11): 110-114. doi: 10.14067/j.cnki.
1673-923x.2017.11.018.
[11] LONG S S, ZENG S Q, XIAO H S, et al. Analysis on the competitive

status of Cyclobalanopsis glauca secondary forest based on the

improved Hegyi model [J]. For Resour Manag, 2018(1): 50-56. doi:



152 o WA R 244 o508 3

10.13466/j.cnki.lyzygl.2018.01.008.

JEmERE, UESE, HALNR, A BT Hegyi il AU A BRI AE K
SEG R [J]. MO IR BE, 2018(1): 50-56. doi: 10.13466/.cnki.
lyzygl.2018.01.008.

[I2] PENG Y S, LI T H, WEN S Z, et al. Effect of different sand-storage
methods on the germination of Cyclobalanopsis glauca seed [J]. J CS
Univ For Technol, 2016, 36(8): 44-48. doi: 10.14067/j.cnki.1673-923x.
2016.08.009.

R, kAR, SCAEa, S R E VDAL B BRI R
M (I MOl RN K 22 244k, 2016, 36(8): 44-48. doi: 10.
14067/j.cnki.1673-923x.2016.08.009.

[13] DUAN M X. Comprehensive utilization of Cyclobalanopsis glauca
resources in China [J]. J Beijing For Univ, 1995, 17(2): 109-110. doi:
10.13332/j.1000-1522.1995.02.019.

I ARYT. FIE T XB R LRS R (0], AERMAL R 2 2R, 1995,
17(2): 109-110. doi: 10.13332/j.1000-1522.1995.02.019.

[14] NI J, SONG Y C. Relationships between geographical distribution of
Cyclobalanopsis glauca and climate in China [J]. Acta Bot Sin, 1997,
39(5): 451-460.
fidde, Ak E. PIEE XA S SER R [J]. HAFR,
1997, 39(5): 451-460.

[15] CAO M C. Study on simulating the geographical distributions of common
tree species in China based on generalized models and classification
and regression tree [D]. Beijing: Graduate School of Chinese Academy
of Sciences, 2005: 44—49.

HEG S ST ORIy 80 YA 10 v 5 R AR 33 4
Wi5E [D]. AE5T: PERZABERTT LR, 2005: 44-49.

[16] YANG R H. Current situation and utilization research of wild woody
vine resources in Guizhou [J]. Seed, 2008, 27(1): 55-57. doi: 10.3969/j.
issn.1001-4705.2008.01.016.
oA Bt N ET A2 AR 5 R A BE VR IR B A R ARG (3], FhT,
2008, 27(1): 55-57. doi: 10.3969/j.issn.1001-4705.2008.01.016.

[17] MEROW C, SMITH M J, SILANDER J A Jr. A practical guide to
MaxEnt for modeling species’ distributions: What it does, and why
inputs and settings matter [J]. Ecography, 2013, 36(10): 1058-1069.
doi: 10.1111/.1600-0587.2013.07872.x.

[18] PHILLIPS S J, ANDERSON R P, SCHAPIRE R E. Maximum entropy
modeling of species geographic distributions [J]. Ecol Model, 2006,
190(3/4): 231-259. doi: 10.1016/j.ecolmodel.2005.03.026.

[19] TANG C Q, DONG Y F, HERRANDO-MORAIRA S, et al. Potential
effects of climate change on geographic distribution of the Tertiary

relict tree species Davidia involucrata in China [J]. Sci Rep, 2017, 7:

43822. doi: 10.1038/srep43822.

[20] TARANTA II E M, SAMIEI A, MAGHOUMI M, et al. Jackknife: A
reliable recognizer with few samples and many modalities [C]//
Proceedings of 2017 CHI Conference on Human Factors in Computing
Systems. Denver, Colorado, USA: ACM, 2017. doi: 10.1145/3025453.
3026002.

[21] SWETS J A. Measuring the accuracy of diagnostic systems [J]. Science,
1988, 240(4857): 1285-1293. doi: 10.1126/science.3287615.

[22] ELITH J, GRAHAM C H, ANDERSON R P, et al. Novel methods
improve prediction of species’ distributions from occurrence data [J].
Ecography, 2006, 29(2): 129-151. doi: 10.1111/§.2006.0906-7590.04596.x.

[23] WAN J Z, WANG C J, HAN S J, et al. The planning of priority protec-
tion area for Taxus cuspidata under climate change [J]. J Shenyang
Agric Univ, 2014, 45(1): 28-32. doi: 10.3969/j.issn.1000-1700.2014.01.007.
Jrdkrh, AR, A, & AURARME I T @RI E AR
S LRI DCHIBTUARY (7] SERHARNE R 24 274R, 2014, 45(1): 28-32.
doi: 10.3969/j.issn.1000-1700.2014.01.007.

[24] MATSUI T, YAGIHASHI T, NAKAYA T, et al. Climatic controls on
distribution of Fagus crenata forests in Japan [J]. J Veg Sci, 2004, 15
(1): 57-66. doi: 10.1111/j.1654-1103.2004.tb02237 x.

[25] YAGIHASHI T, MATSUI T, NAKAYA T, et al. Climatic determinants
of the northern range limit of Fagus crenata forests in Japan [J]. Plant
Spec Biol, 2007, 22(3): 217-225. doi: 10.1111/j.1442-1984.2007.00196.x.

[26] NAKAO K, MATSUI T, HORIKAWA M, et al. Assessing the impact of
land use and climate change on the evergreen broad-leaved species of
Quercus acuta in Japan [J]. Plant Ecol, 2011, 212(2): 229-243. doi:
10.1007/s11258-010-9817-7.

[27] HIGA M, TSUYAMA 1, NAKAO K, et al. Influence of nonclimatic
factors on the habitat prediction of tree species and an assessment of
the impact of climate change [J]. Landsc Ecol Eng, 2013, 9(1): 111-
120. doi: 10.1007/s11355-011-0183-y.

[28] HORIKAWA M, TSUYAMA I, MATSUI T, et al. Assessing the
potential impacts of climate change on the alpine habitat suitability of
Japanese stone pine (Pinus pumila) [J]. Landsc Ecol, 2009, 24(1): 115—
128. doi: 10.1007/s10980-008-9289-5.

[29] LI W J, PENG M C, HIGA M, et al. Effects of climate change on
potential habitats of the cold temperate coniferous forest in Yunnan
Province, southwestern China [J]. J Mt Sci, 2016, 13(8): 1411-1422.
doi: 10.1007/s11629-016-3846-1.

[30] LENOIR J, GEGOUT J C, MARQUET P A, et al. A significant upward
shift in plant species optimum elevation during the 20th century [J].

Science, 2008, 320(5884): 1768—1771. doi: 10.1126/science.1156831.



