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Predicting the potential distribution of Moso bamboo under
climate change based on the Biomod2 ensemble model
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(International Center for Bamboo and Rattan, Beijing 100102, China)

Abstract: [ Objective] By exploring the impact of environmental changes on the distribution of Moso bamboo
(Phyllostachys edulis), this study aims to provide theoretical support for the conservation and effective utilization
of Moso bamboo resources. [ Method 1 Based on 115 geographic distribution data points of Moso bamboo, combined
with 10 climate, soil, and topographic factors, a composite model was constructed using the Biomod2 software
package to simulate the potential distribution areas of Moso bamboo in China. The spatial distribution pattern
changes were predicted under three future climate scenarios, and abnormal environmental areas were analyzed.

[Result] The composite model constructed based on 11 optimal individual models predicted the suitable habitat
of Moso bamboo better than individual models, with an average Area Under the Receiver Operating Characteristic
Curve (AUC) and True Skill Statistic (TSS) of 0.855 and 0.957, respectively, indicating high prediction accuracy.
The key environmental factors limiting the distribution of Moso bamboo are the mean diurnal range (bio2), the
minimum temperature of the coldest month (bio6), precipitation seasonality (biol5), and altitude. The current
potential suitable area for Moso bamboo is 152.74x10* km? mainly located in southeastern China, roughly
overlapping with the subtropical monsoon climate zone. The areas highly suitable for Moso bamboo include
southern Hunan, Zhejiang, southern Chongqing, western Jiangxi, and southern Anhui. Under future climate
scenarios, the potential suitable habitat for Moso bamboo shows varying degrees of loss and a trend of shifting
northeastward. The area of highly suitable habitats continues to shrink, and moderately suitable habitats become
more fragmented. The suitability of future habitats in Hunan, Guizhou, Zhejiang, and western Jiangxi shows little
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change, possibly making these regions climate refuges for Moso bamboo, requiring focused conservation efforts.
[ Conclusion IThe spatial distribution pattern of Moso bamboo in China is mainly influenced by water, temperature,
and altitude conditions. The potential suitable area for Moso bamboo will continue to decrease with climate warming.
When introducing Moso bamboo for dual-use as timber and shoots, afforestation sites should be chosen in areas
with minimal future habitat suitability changes to reduce losses due to climate change.
Key words: Moso bamboo; Biomod2; niche model; geographic distribution; climate change; migration
prediction
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Fig. 1 The sampling geographic locations of moso bamboo
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i [E R V2 1) BCC-CSM2MR 2 3RAUBAEAY,  JRik$% 2050 s ((F34 2041-2060 ) F12090 s (73 208
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AT HREHACE R Biomod2 WHIZE T | —HUBZEHE, Ui UAMEBY (General
ized linear models (GLMs)). #Eit=0EHM R (Generalized boosting models (GBMs)). |~ X
IR (Generalized additive models (GAMs)). 4325 RIAR A (Classification tree analysi
s (CTA). ANT#hZ M4 (artificial neural network (ANNs)) (Segurado et al., 2004). /i X
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FEHEIBAT 10 WU AHE M, R 360 (3x12x10) A —HALE T4 R,

1.4 1REIHRI
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RUBHME v e, HAUMEVERTE 0.5-1 208, AUC BRI, AUC 4 0.7-0.8 B, TRZER
—f, TR AUC 4 0.8-0.9 I, TRINSSRKERER S AUC 24 0.9-1.0 I, T4 RoAs FE ey, )
BRI AE - TSS BN ALEXT Y 73 A0 P00 b 1R 4 AT RUR AR 3R BUSPERIR e M7 TR FF T Kappa HILH,
EBE T X0 A R AE R I B ARSME . TSS A 0. 55-0. 7 B RTIAABR RS TRI S5 - — M M 0. 7- 0. 8
5 I, BERTHUIRCREF; 2 TSS>0. 85 I, MAUKEREE M, 7T LLEDNHER L S Rl AV 7E 70 A (Dakh
il et al., 2019; Freitas et al., 2019).
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IS 8] RURF E MR S A 5 278 2 AU SR AR TR AR (S). S BTG 0 2 100, Hrb 100 #n 5
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Fig. 3 Response curves of the main environment variables in the ensemble model for moso bamboo
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Fig. 4 Potential geographic distribution of moso bamboo based on the ensemble model at present. I Unsuitable zone;
I Low suitability zone; III Moderate suitability zone; IV Highly suitable zone
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Fig. 6 Area of suitable moso bamboo habitats in different periods (a), and change area of moso bamboo habitat in 2
050s (b) and in 2090s (c) as compared to the present era. Il Low suitability zone; III Moderate suitability zone; IV Highl
y suitable zone.
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Fig. 7 Multivariate environmental similarity surface (MESS) of moso bamboo under the SSP126 (a, d), SSP370 (b, e)
and SSP585(c, f) scenarios in the 2050s (a, b, ¢) and 2090s (d, e, f)
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Fig. 8 Most dissimilar (MoD) variable of moso bamboo under the SSP126 (a, d), SSP370 (b, e) and SSP585(c, f) sc
enarios in the 2050s (a, b, ¢) and 2090s (d, e, f)
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VT HL R FR G5 0 R AR RN S (R 2 AT e FE ARG, AR FLAE SRR i 4 P X AR K ) E R R 3 Ak
Fi%E, 20065 NILAE, 20100, 74, BUAELAEAKES T REMEY, £FHFEET 10°C &)
) L T A 2 B AN R X B0 20 A GRILAE, 20105 ZERi%%, 2011). 1 A H A iR, FHARTEH
1E-4 3 10°C 2 [0, X5 AR A A M5 KR E (bio6) MIE EH, RI£)-3.5-6.7°C HHY)& GRILAE,
2010). fEHE, A mmrEItERACZIRE R, EZ KT (R, 2010, BITRAEKERE
PUE K EAE 1000-2000 mm 2 [8] SO, 1991), KO & BB F IR 2 B A K LR TR
POEETER R (R, 2008). M6Ak, FEKBIZET /At wm R R 2 — (ZERAE, 2011),
Mg pRam I e SRR . IR . OGRS A SR T S BT AR, AT R 1B T 0 T B
PO (FRBUAR, 2009). BATLE LS 2540 T o0 A0 (4R ERRAE 1000-1500 m 2 [8], X550+
Wi 7 fH 25 0 5 1O PR 1034 m AH—30 (FEXURR, 2009).

X} MESS #l MoD 173 #r3R 8, EARRIMAMRIE ST, M. TP AANNY ) AR 5056 XOR 28 I 9 2
(R ASAGE R J0K ettty X2 A o A A L i 7 () RRURR X 3o 6 B ) () E RS, X e LA S0 e o A X
) B A R X A A . TR . WYL VL PR SN S S A S P B SRR R, X AR
S TR EAE N E SR X, DARIE BRI BATE S SRS . I AL (MoD) 1738 B 3 B G fi 2= -
PJRFE (bio8). PEAKZEFIE (biol5). HIYMZE (bio2) A HHIERIKIEE (bio6). XEY, BT
HIAE k52 2 R R R 5, X RhEZIZE 2050s -SSP370 £ 2090s -SSP585 15t i N 2 .

3.3 BAEEEEN R AER T
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BT, BT AmvaHE FEZE P ARIL LR X, & AN 152.74x10* km?. 2811, Jin et al (20
13) 21 THERIBEA X, N 246x10* km?, FEZEFRAMATRGEMEA R, Kk, AN
HE, FEREIRARE, BT A X B ABREIEH . EARCRIISERE ST, REAZTE SSP585-20
90s fH5H, BITHIAEADCKEZ D, 4EME 50.05x10% km?. AN, CO. B 5 BA B b A8/ Bl
IEEG, IR T A AR BT AR R f N IR A (U . fEIX I S, mIEAX V) TH
B2 iR ZN R IR D, A 13.11x10% km2-23.56x104 km?. H@E X (D BRG], 28B4
ARG XF BAT AR B R g o[RS, AR 5 N BT A R AR . /£ SSP126-2050
s #l| SSP126-2090s 155, AL acdE, N 44.21km. 7F SSP370-2050s %] SSP370-2090s &5, BAT
Wy B [ AL e, 4 508.26 km. SMATE, EARRKIIEBRZRE T, BTN E R T m &
SFEHGERS, IR B SRR IR FE R AR 5 B R IE L o AN AU SE RS 2 AT A 7S (Ye et al., 2020)
—E. Rk, ARAEEE TSRS I AORE B E AR ARG B S, NOERRE M I X T B AT 5
FRAIRERE, LIRS g A% B

4 751

HT Biomod2 SERGEM TR, HIEZE (bio2). HA A HIBAGILEE (bio6). FEKZETifE (biol
5) FHE R BT B/ A G E R R . M AT B AT I 7RIS B X 32 B R0 -] DA R 2 &2k [
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