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Abstract; In this study, using Cathaya argyrophylla Chun et Kuang based on 65 current geographical distribution records,
and 19 bioclimatic factors based on maximum entropy models ( MaxEnt) , we estimated the transformation of the potential
geographic distribution and habitat fragmentation of C. argyrophylla for the 2050s and 2070s under the climate change
scenarios of RCP 2.6, RCP 4.5, RCP 6.0, and RCP 8.5 emission scenarios. The results showed that in the current climate
conditions, the suitable habitat area of C. argyrophylla accounted for about 14.32% of the research area, and was mainly
distributed at 24—32°N and 105—114°E, located Southeast of the Sichuan Basin, Northeast of the Yunnan-Guizhou

Plateau, West of Nanling, and North of the Zhejiang-Fujian hilly region. Under the future climate scenarios, the
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characteristics of suitable habitat change of C. argyrophylla were obvious, and mainly manifested in increased suitable
habitat areas and aggregations. Results of the landscape index and habitat fragmentation of suitable habitat for C.
argyrophylla showed that climate change would lead to increased patches, patch density, and area weighted mean shape
index, with less influence on the landscape division and aggregation indexes. Simultaneously, the effect of climate change
on habitat fragmentation of C. argyrophylla mainly reflected on the weakening of the polarization phenomenon of habitat
fragmentation, and higher overall fragmentation. In this research, seven indicators of the quantitative comprehensive analysis
were more indicative than single indexes or multiple indicators of qualitative analysis, and were more representative of actual

C. argyrophylla habitat fragmentation.
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Fig.2 Predicted potential suitable habitat distribution of C. argyrophylla under current climate conditions
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Fig.3 Dominant climate factors’s response curves of C. argyrophylla
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Table 1 Percent contribution and threshold value of dominant climate factors for geographic distribution of C. argyrophylla
il A (R AR BE
T AT 5k % Sub-suitable habitat - High suitable habitat -
e ) . Percent . PR . PRUEZE
Climate factors/Unit 0. Y i i Rl i
contribution Standard Standard
Range Mean L. Range Mean L.
deviation deviation
i K i (bio 14)/
BT A AR (bio 14)/mm 58.6 13—177 33.1 13.4 18—179 39.9 17.9
Precipitation of driest month
35 H #5822 (bio 2) /C
P H B2 (bio 2) 15.5 5.6—9.1 7.5 0.5 53—8.6 7.2 0.6
Mean diurnal range
i AZE TR EE (bio 10)/°C
BFFIEE (bio 10) 9.5 13.0—28.5 245 2.1 10.9—28.0 22.7 2.4
Mean temperature of warmest quarter
B - 75 5 A E R bio 9)/°C
BT PEIRE (bio 9) 5.8 -5.1—18.1 6.6 2.8 -6.9—17.9 5.5 3.2
Mean temperature of driest quarter
VE [ A 2 e AR 5 /\j’ bio 4
@Eéw HEAEZ) R B (bio 4) 3 2427—8681 7197 517 3280—8169 7079 505
Temperature seasonality
JK & (bio 12)/
EFHEKAR (bio 12)/mm 2.4 953—3902 1400 295 1086—4441 1544 314

Annual precipitation
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Fig.4 Space transformation characteristic of suitable habitat for C. argyrophylla under future climate scenarios
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Fig.5 Area change of suitable habitat for C. argyrophylla under future climate scenarios

B IR —FL, 2 2050s , S5 25 FEA WA I, RA R 200N ; 2] 2070s, IR AR R 55 2050s FEA
M, RS , AR IS [R) S A 5 042 A= 3 1 52 il 1 AN AR [R), Hid RCP 4.5 il RCP 6.0 55t
T, WA B WA B BT AR TR, UIH RCP 4.5 Il RCP 6.0 1= FREZE B4R
oA

x2 TRKBESETREEEERENSUREEY

Table 2 Landscape index of the suitable habitat for C. argyrophylla under different climate seniors

L S ST P $E§fjﬂfﬁ ;"EZE&Q BUWAEE AN
Periods ccenarios NP/~ PD/(~/km?) MPS/km? SHAPE_ A”M FRA C; AM DIVISION Al
Bin) — 3617 0.15 98.49 19.58 1.221 0.990 91.02
2050s RCP 2.6 3690 0.15 118.71 21.29 1.222 0.982 92.45
RCP 4.5 4276 0.17 92.13 18.95 1.212 0.991 89.53
RCP 6.0 11407 0.46 30.33 33.16 1.241 0.993 81.17
RCP 8.5 4211 0.17 103.67 25.99 1.235 0.982 90.91
2070s RCP 2.6 4032 0.16 116.25 19.56 1.216 0.979 92.06
RCP 4.5 4369 0.18 77.37 26.29 1.234 0.992 87.99
RCP 6.0 7876 0.32 38.86 20.94 1.223 0.997 84.97
RCP 8.5 4054 0.16 100.45 22.83 1.227 0.984 90.98

NP . BEHLEL & number of patch; PD . BEHU B patch density ; MPS; P ¥ BEHL I B mean patch size; SHAPE _AM ; [ BT AT BT R 8 5L area
weighted mean shape index; FRAC_AM ; [ FRIIA T34 73 4 %0 area weighted mean patch fractal dimension; DIVISION ; 55 W43 5 & landscape division
index ; Al; R 555 aggregation index

242 AFRSENR T R E A SRR AR
FIH ArcGIS 10.2 F3 2R TARNS 5t N ARAZIE BA B mene BE 2= [R] 0 A Joy (16 6) 3 FE A B, ARORANIR]
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Fig. 6 Spatial patterns distribution of landscape fragmentation index for suitable habitat of C. argyrophylla under different

climate conditions
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Table 3 Area percentage of different degrees of fragmentation for suitable habitat of C. argyrophylla under different climate conditions

i3 At 5 WA/ % 1%/ % /% /% W w5/ %
Periods Climate scenarios Very low Low Moderate High Very High
T — 35.88 6.67 7.66 20.87 28.92
2050s RCP 2.6 42.25 6.40 6.91 18.60 25.84
RCP 4.5 30.36 7.02 8.63 23.56 30.44
RCP 6.0 20.65 771 12.20 37.28 22.16
RCP 8.5 37.99 7.25 8.20 23.39 23.17
2070s RCP 2.6 40.96 5.85 6.65 18.63 27.91
RCP 4.5 29.89 8.27 9.02 25.47 27.35
RCP 6.0 22.93 7.92 11.37 32.90 24.88
RCP 8.5 37.36 6.28 7.42 21.05 27.89

3 FwErig
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