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The spatiotemporal dynamic changes of Phyllostachys edulis
resources in China under the background of climate change
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Abstract: [Objective] Climate change is an important driving force for species distribution. Understanding
the response of plants to climate change can help develop corresponding management and protection measures.
Moso Bamboo is an important forest resource widely distributed in tropical and subtropical regions, characterized
by fast growth and high carbon accumulation. [Method] Based on 140 distribution records and 56 environmental
variables, the Maxent model was used to simulate the geographical distribution of bamboo under current (1970-
2000), future time periods (2021-2040, 2041-2060, 2061-2080, 2081-2100), and different climate scenarios (ssp126,
ssp245, ssp370, ssp585). [Result] When the regularization multiplier (RM) of the Maxent model is 3 and the
feature parameter is LQH (linear-L, quadratic-Q and hinge-H), the AICc of the model is minimized, and this
parameter combination is recommended for use in this study. The highly suitable areas for bamboo are located in
Jiangxi, Zhejiang, Hunan, and Fujian (south of 33° N). The key factors affecting the geographical distribution of
bamboo were determined using the knife cutting method and correlation analysis, including the precipitation of
driest month (biol4), November precipitation (precll), May precipitation (prec05), July lowest temperature
(tmin07), and min temperature of coldest month (bio6). [ Conclusion] Climate change (changes in precipitation

1266



SR E A A K 2 S39 ARM BT RO R S A R E

and temperature) has caused the center of mass of the highly suitable area for moso bamboo to shift towards the
southwest. Climate warming and increased precipitation are beneficial for the expansion of the suitable distribution
area for bamboo, but the area of the highly suitable area has decreased. The research results are helpful for forest
managers to develop appropriate management and protection strategies for bamboo, and provide theoretical basis
for the management and development of bamboo under climate change.

Key words: Climate change; bamboo; Maxent; species distribution.
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Fig. 3 The results of the Jackknife test on the potential geographical distribution contribution of environmental variab
to bamboo. The figure shows the results of the Jackknife test on the contribution of variables using regularized trainin
g gain, regularized testing gain, and AUC value, respectively
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Fig. 5. Predicted distribution map for moso bamboo under the current climate condition (1950-2000)
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Tab. 3 Statistics on the distribution area of suitable growing areas for bamboo under different climate scenarios

AR5 0%-20%  20%-40% 40%-60% 60%-80%  80%-100%

HETRUE 799.3408 65.69512 38.90719 28.79501 29.72635
2021-2041s5p126 760.7529  120.2524 45.59036 21.70885 14.1707
2021-2041ssp245 757.6019 133.9978 37.70767 17.77425 15.395
2021-2041ssp370 783.1077 111.4952 39.04254 14.86881 13.95154
2021-2041s5p585 7464516  139.9375 42.94879 19.96099 13.18219
2041-2060ssp126 718.8271 162.779 49.92086 19.56796 11.3907
2041-2060s5p245 7883722  110.5238 35.65757 16.69266 11.21989
2041-2060ssp370 777.8175 121.9318 34.99444 16.75704 10.95214
2041-2060s5p585 795.495 116.2944 34.32209 11.16268 5.20579
2061-2080s5p126 748,512 139.4961 41.88468 18.66025 13.91102
2061-2080s5p245 8125507  101.9274 29.14601 11.66033 7.174852
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2061-2080ssp370 822.9486 97.22763 30.21321 9.845144 2.237181
2061-2080ssp585 832.8471 9457701 25.14759 6.511584 3.394352
2081-2100ssp126 755.5483 124.3798 52.94431 19.2817 10.29671
2081-2100ssp245 812.1353 91.87911 41.05747 11.87287 5.532779
2081-2100ssp370 809.2275 103.2697 38.35679 9.009717 2.614648
2081-2100ssp585 825.3876 98.55658 33.071 3.84765 1.61921
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Fig. 6 Prediction of potential suitable habitats for bamboo under the background of climate change from 2021 to 20
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Fig. 7 Prediction of potential suitable habitats for bamboo under the background of climate change from 2041 to 20
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S0°00T 100°00  120°00°T ROV 10000 120°00°T
N
2081-2100ssp126 2081-2100ssp245
z
g 4
g =
2 =
2
£
2 S
= S
z
7
: z
1:42,700.000 <
0 700 1,400 2,800 4.200 5.()[1(1'
2081-2100ssp370 &
z 2
5 P S
= S
2 Zz
Z g
£ 3
g 3
g 3
Legend
S| s i r =
2| B E
Rarder
| Peovingial level division
S0°00°T 10000 120°00°T 8000 10000 12000°T:

9 2081-2100 XA 5 F BATHEE A X T
Fig. 9 Prediction of potential suitable habitats for bamboo under the background of climate change from 2081 to 2100

HAET, TBATH RO I 4T (27.85° N, 115.26° E; B 10). EBATHINFaEEE 4
FEAEREREEILE, YIP, WIE, Wi, 32040 4F, BATEA S RAESGE FACE, S8 FHEI

1274



S U T E R EAR K 2 S39 ARM BT RO R S A R E

FIARY TS 1E 2061-2080. 2081-2100 BRI, BATEA AT A LA L L gts, LR B IE Y
Ko ARG, EE AL A PR T RS

112°0°0"18 113°0'0"E 114°0'0"1 115°0'0"E 116°0'0"E
z
‘2 s
Z
-
a
<o
&
z ,
& 7 2081205 | D1
“ssp?
o ‘ e 2
7z 2081-4p385 D Al 06 1- 55215
s 208155243
= b p
5 206155958
1
]
¢ Cory 1:2,030,000
1 03060 120 180 240 L/
S H N kilometre

B 20212040 = 2021-2041 @ 4y S{E  — o
= 2041-2060 + 2061-2080 ] natrm

10 &5 Maxent #8784, BATHYE A0 A B0 e A2
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2% CRIKCPEE, 2014).

4.1 Maxent BEBRASE =R

Maxent B8 I8 H R B —ANBENL AR REOE L858, R H AUC PP AL TINIGE 7] (Waeern et
al., 2014), {HARAAELERRAE 4 IEEE AN 2R 8000 52 2R A 22 (R sema i, SR e id 14, AUC
ArREfRR (Veloz, 2009) RAIFIETE AT, BEEMPIFHERERE T CRICESE, 2016), TMHfEH A
ICc IEFFRHEA S EA B E A S HT LA R R EE (Dan et al., 2011). ABAEH AlCc. A
UC. AUC.diff (AUCtrain-AUCtest) 1 OR10 fEFr@EATXI LG, S5 R R IEMALIRECH 3 I, AlCc {H i
/N, AUC iR IERULTREY KIS AICe 34K, AUC A FREaA . AR B AL % BN IE ML
AR 3, FHESHCN LQH. FEFESE, F2IARSEESR T BTEE X .

42 FEIFREFXEBIEES A X B0

W VXD FRRE T RE 2 5Ma AE A7 04T (Fan et al., 2022). MR TYIFERE, R T
& P RYE 04 (King et al., 2021; Williams et al., 2021). EARFTEH, BATHRE TR AR
T RBATAARIE, SR, ERRPEE SN, X AT REE RO R R BRI R IR A . FROK (V
uille, 2011; Wang et al., 2018), MR EBITEK S M. FATIBTLRY, BITEEEAEX FEA T 33°
N PAR (B 5. MRIEARRAEFA, TUHES BRI XA TR 210 (B 6-B1 9). Maxent i3
B, SRR, 11 ARWE. 5 ABNE. 7 SRR R BT B AR IR SR T Gk 2, K

1275



S U T E R EAR K 2 S39 ARM BT RO R S A R E

3, Bl 4). Bkl A AU IR AR U ERIAD S22 X KA 2 (RIF52)
FIBR#] (Allen et al., 2010; Aguirre-Gutiérrez et al., 2019; Shi et al., 2020). HmdfFr R AT HER S5
HEWDIE N AR AT E N 2 (Leigh et al., 2012; Harris et al., 2018; Sillmann et al., 2017). Zeppe
1 5 NRIEZFBE =K E D 20 YA fumsg, HART R, HE KR 5 R
T4 (Zeppel et al., 2014). fEARBFLH, AW T H O AT BT AT 2, I 11 H K
B S ABMKERRKNER &2, K3, B4, BTETERAOH IR RGEHE, i@ R4
TERY AP (Wei e al., 2017). 11 ARTEBTZAFE, HiFEKs 5 AR TR EEK (G
BB, IXPRANET R BB I S e T S (AR AT R B RERT . BT AR KR ERERIKS (Pascoa et
al., 2020; Sawarkar et al., 2023), KK A]GeFECETRAE ) FEELRIET:. FKERIUE BT A0
IEER T (TTHREE 87.3%), 1X 5 —LLRfFF 25 AHML (Shi et al., 2020; Liu et al., 2022; Du et al., 2024),
e TERRE A 32.31mm B, BITVIARIEL, RI\EITEM T2 (Kongjarat e al., 2024). 54b,
R (Tmin07) STTERE N 12.7%, ESATFURESE T, BIAEEAE 33° N LUb (B 5, XAk
PO TR X, 498, HERH, BWEMR, NEEEMELK.

43 RRSGEZABATEE X 7AW
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