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Abstract; Altingia multinervis has been listed as a second-class protected plant in China., with high economic and

medicinal values. However, its wild germplasm resources have been nearly exhausted due to the strong disturbance of
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climate change and human activities. Here, we aim to simulate the changes in the geographical distribution pattern of
A. muldtinervis since the last interglacial (LIG) and to explore how climatic factors restrict the potential suitable areas, to
provide a reliable scientific basis for habitat protection and cultivation of A. multinervis and its surrounding wildlife. In
this study, based on optimized MaxEnt model and ArcGIS software, we simulated the potential suitable areas of A.
multinervis and its spatial change pattern. The importance of environmental factors that constrains current geographical
distribution was evaluated by percent contribution (PC), permutation importance ( P1) and Jackknife test. The results
were as follows: (1) The prediction accuracy of the optimized MaxEnt model was extremely high, as indicated by the
value of the area under the receiver operator characteristic curve over 0.97. The potential suitable areas of A. multinervis
for the present distribution were mainly distributed in the Yangtze River basin at the junction of Guizhou, Sichuan and
Chongqing, of which the best suitable area was around Chishui River basin in Guizhou. The key environmental factors
affecting the potential distribution of A. multinervis were mean diurnal range (bio2), annual precipitation ( biol2),
seasonality of precipitation (biol5) and range of annual temperature (bio7). (2) The potential middle-high suitable
area of A. multinervis in current was 2.692 6x10* km’, in last interglacial (LIG) was 2.277 3x10* km’, in the mid-
Holocene (MH) was 2.831x10* km®, in four future scenarios were 2.159 6x10* km’( 2050s RCP2.6) , 2.605 1x10* km’
(2050s RCP8.5) , 2.330 4x10* km’(2070s RCP2.6) , 2.460 4x10* km*(2070s RCP8.5) , respectively. (3) Under the
four future discharge scenarios, the newly increased area of A. multinervis was concentrated in Sichuan and Guizhou,
while it was concentrated in Chongging in the mid-Holocene. All the above results indicate that the distribution range of
A. multinervis is narrow and the potential suitable area is very small, and the unique topographic advantage of Chishui

River Basin may be the main refuge place of A. multinervis.
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Fig. 1 Jackknife test for the importance of environmental variables
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Table 2 Changes of potential suitable areas of Altingia multinervis in different periods (Unit: x10* km*)

. N - ‘ 2050s 2070s

T A X e RWEPKEY A AR
Type of suitable area LIG MH Current

RCP2.6 RCP8.5 RCP2.6 RCP8.5

&R X 3.132 1 4.709 3 3.8549 3.010 8 3.808 1 3.0222 4.539 3
Lowly suitable area
P A X 1.742 0 2.2513 2.4399 1.883 2 1.791 5 1.858 7 2.112 8
Moderately suitable area
e A X 0.5353 0.579 7 0.2527 0.276 4 0.813 6 0.471 7 0.347 6
Highly suitable area
BB X 5.409 4 7.540 3 6.547 6 5.170 4 6.413 1 5.352 6 6.999 7

Total suitable area

. LIG. AWM VK ; MH. 23] Current. AL, 2050s. 2041—2060 4F ; 2070s. 2061—2080 4F ; RCP2.6. i % AR HEKL
WERARMTHOLT ; RCP8.S. = UHRBOR BRI E LT . T,
Note: LIG. Last Interglacial; MH. Mid-Holocene; Current. Modern; 2050s. 2041—2060; 2070s. 2061—2080; RCP2.6. Low

concentrations of greenhouse gas emissions; RCP8.5. High concentrations of greenhouse gas emissions. The same below.

fieAe e BAC NS 2 K BRIy A= K B s BEBRS5 AR, DT DRl AR T AR, Ay sl el 1 3t O 37 5T
A AR G IR E S R ey, rTRE B AT B SEAl . £ TAE (2019) A MaxEnt 4578 $51 0 4
B A R Al A X, D, TP AT /NI REAR W P R B A A DX, I 23 BT R
5L T AR K TR B A o A e B A, e — 200y ARy 5 R, X DR 4 DOl 3 A T M R 4
BT TR M B s ) A, PR S MR AL B i n B SR AR R X S ARSI B — 3
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Fig. 2 Potential suitable areas of Altingia multinervis under different climate change scenarios
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Fig. 3 Spatial transformation pattern of Altingia multinervis suitable area in different periods
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Table 3 Spatial variation of suitable area of Altingia multinervis in different periods
THFH Area (x10* km?) ARAE 3R Change( %)

38
Period TRER B N L34 73] B SR 314

Reserved Increase Lost Change rate Reserved Increase Lost Change
ARIKATPKH] LIG 1.809 6 0.464 8 0.872 0 -0.407 2 67.55 17.35 32.55 -15.20
AR MH 2.1559 0.661 5 0.516 6 0.144 9 80.48 24.69 19.29 5.41
2050s RCP2.6 1.902 9 0.2310 0.782 7 -0.5517 71.03 8.62 29.22 -20.60
2050s RCP8.5 1.889 8 0.701 7 0.794 2 -0.092 4 70.54 26.19 29.64 -3.45
2070s RCP2.6 2.009 6 0.304 6 0.663 3 -0.358 7 75.02 11.37 24.76 -13.39
2070s RCP8.5 2.009 3 0.450 3 0.677 1 -0.226 8 75.01 16.81 25.27 -8.46

T HCBSEEAR RO B, B AR 3 5 2% i 31 T AR 5 A A IXTIAR 2 LE, SRR 2K B I P A2 X = 0.5 Y TR AR g 2.678 9x

10* km®,

Note: The reference age of comparison is modern, that is, the rate of change is the ratio of the area of each period to the modern suitable

area. The area of the potential suitable area =0.5 of modern A. multinervis is 2.678 9x104 km’.
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