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Abstract; Macromitrium and Orthotrichum are two largest genera in the Orthotrichaceae (Bryopsida) family. Macromitrium
are distributed across tropical zones, while Orthotrichum are distributed throughout temperate zones. Based on eleven
bioclimatic variables modeled under recent ( 1950—2000 ), 2050, and 2070 RCP45CO, emission scenarios, 66
geographical records of Orthotrichum, and 131 records of Macromitrium in China, this paper used the algorithm of maximum
entropy ( Maxent) to predict the potential Chinese distributions of these two genera in 2050 and 2070. The eleven
bioclimatic variables are; mean diurnal temperature range; temperature seasonality; annual temperature range; the highest
temperature of the warmest month; mean temperatures of the driest quarter and coldest quarter; precipitations of the wettest
month, driest month, warmest quarter, and coldest quarter; and precipitation seasonality. Thirty—eight nature reserves were
selected and an integrated climate suitability index was calculated for each of them under different climate conditions. These
38 reserves are: Wuyishan ( Fujian); Qilianshan ( Gansu); Nanling ( Guangdong); Huaping and Shiwandashan
(Guangxi) ; Fanjingshan and Leigongshan ( Guizhou ) ; Jianfengling ( Hainan); Wutaishan ( Hebei) ; Jigongshan and
Xiaoqinling ( Henan) ; Shennongjia and Xingdoushan ( Hubei) ; Changbaishan (Jilin) ; Lushan ( Jiangxi) ; Baishilizi and
Yiwulvshan ( Liaoning ) ; Daheishan ( Inner Mongolia ) ; Helanshan ( Ningxia); Sanjiangyuan ( Qinghai); Yuntaishan
(Shandong) ; Lishan, Luyashan, Foping, and Taibaishan ( Shaanxi); Gonggashan and Wolong ( Sichuan) ; Ailaoshan,
Daweishan, and Nabanhe ( Yunnan) ; Fengyangshan, Gutianshan, Jiulongshan, Putuoshan, Qingliangfeng, Xitianmushan,
and Wuyanling ( Zhejiang) ; and Dabashan ( Chongqing). The corresponding cumulative value for an omission error of 10%
was selected as a distribution threshold. The primary results were: (1) The suitable bioclimatic habitats for Macromitrium
and Orthotrichum would shrink considerably with predicted climate warming. The potential distribution ranges for
Macromitrium and Orthotrichum in China would decline by 31.5% and 65.81% under the recent climatic condition by 12.
23% and 44.94% in 2070, respectively. The negative effects of climatic warming on the potential distribution would be
greater for Macromitrium than for Orthotrichum; (2) All of the nature reserves, except for Helanshan and Qilianshan, had
suitable niches for Macromitrium under the recent climatic scenario. Under the 2070 predicted climate scenario, the
potential distribution of Macromitrium would not include Jigongshan, Yuntaishan, Putuoshan, Jiulongshan, Gutianshan,
Daheishan, Luyashan, Lushan, Yiwulvshan, Huaping, Baishilazi, Wutai, Lishan, Xiaoqinling, Foping, Changbaishan,
Fanjingshan, Leigongshan, and Wuyishan (half of the 38 nature reserves in this study); and (3) All of the nature
Reserves, except Jianfengling, had suitable niches for Orthotrichum under the recent climate scenario. By 2070, the
weather adaptation indices for Orthotrichum in all of the 38 reserves would be lower than those under the current conditions.
According to our predictions for 2070, Orthotrichum would be excluded from the reserves in Huaping, Lushan,
Shiwandashan, Jigongshan, Taishan, Putuoshan, Xitianmushan, Gutianshan, Jiulongshan, Wuyishan, Fanjingshan,

Yiwulvshan, Xiaoqginlingshan, and Foping.
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Table 1 11 climatic variables used in distribution prediction of Orthotrichum and Macromitrium

SfEASHE Variables S fEAE R Variables

JER R 25 H #1E Mean Diurnal Range ( Mean of monthly (max temp-mintemp) ) H i H 3 F i Precipitation of Wettest Month

8 2571548 46 Temperature Seasonality Hc T A3 F Precipitation of Driest Month

e A {3 fi i i Max Temperature of Warmest Month FR 1 A8 1k /7 2% Precipitation Seasonality ( Coefficient of Variation)
AR E S AL Ll Temperature Annual Range IR 25 44 W & Precipitation of Warmest quarter

fe T2 ¥ Mean Temperature of Driest Quarter FdR R JE W Precipitation of Coldest Quarter

LA

w12 25 FESE- YA IR Mean Temperature of Coldest Quarter

4

1.3 B ik
B JGTE MaxEnt (1) samples 7 F15 AW ) HUEE /0 75 £ , £ Environmental layer % 1I11H S A S R/ITH 11 4>
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Fig.1 Locations of 38 reserves in China
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Fig.2 Predicted distribution regions of Macromitrium in China under current, 2050 and 2070 weather conditions
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Fig.3 Predicted distribution regions of Orthotrichum in China under current, 2050 and 2070weather conditions
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Table 2 Climatic adaptation indices of Macromitrium and their changesin 38 Reserves under present, 2050 and 2070 climatic conditions

B Eil 2050241 2070—247ij
K U B s R M e (I
Area Longitude ~ Zi ¥ Latitude  Present . present Index integated Index integrated 2950-present 2970-present

Index 1m'egrated range index range indlex mt'egrated 1nt'egrated

range index index index
HERARE L 109 31.83  0.3475—0.7446  0.5473  0.2468—0.7404  0.4632  0.1450—0.4347  0.2342 -0.0841 -0.3131
HRERE 117.84 27.82  0.2482—0.7446  0.4903  0.1481—0.4442  0.3403  0.0484—0.2416 0.1179 -0.15 -0.3724
AR L 98.55 39.2 0—0.0993 0.0497  0.0494—0.1481  0.0507 0.0484—0.1450  0.0484 0.0011 -0.0012
R 111.67 24.66  0.2482—0.8438  0.416  0.0494—0.6417 0.2167 0.0484—0.4347  0.1367 -0.1993 -0.2793
iz 109.88 2554 0.2918—0.3990 0.3475  0.0988—0.1974  0.14810—0.0967 0.0484 -0.1993 -0.2991
IR R WIPNI 107.91 21.88  0.3475—0.4468 0.3703  0.3455—0.5430 0.4188  0.1450—0.3381 0.1764 0.0485 -0.1939
SR 108.65 2791  0.3475—0.5461  0.4648  0.2468—0.3455 0.2872  0.1450—0.2416  0.1509 -0.1776  -0.3139
FMEA 108.21 2635  0.4468—0.6453 0.4923  0.3455—0.4442 0.3579  0.1450—0.2416 0.1571 -0.1344  -0.3352
TSRS 108.81 18.69  0.7446—0.9431 0.8217 0.7404—0.8391 0.8117 0.8692—0.9658  0.821 -0.0101 -0.0008
MR AL 113.57 38.99  0.0497—0.4468 0.1852 0.1481—0.5430 0.2335 0.0484—0.2416 0.106 0.0483 -0.0792
lEpEYNIT 108.67 2971 0.2918—0.3990 0.3475  0.2918—0.3990  0.3455  0.0968—0.1933  0.145 -0.0019  -0.2024
TR /NFRIA 110.76 3448 0.2482—0.4468 0.3475 0.2468—0.3455 0.3032  0.1450—0.2416  0.1933 -0.0442  -0.1542
L e 110.33 3152 0.2482—0.8438  0.6222  0.2468—0.8391 0.5482  0.1450—0.6278  0.3154 -0.074 -0.3068
BRIl 109.13 30.03  0.6453—0.7446  0.6701  0.4442—0.5430 0.5183  0.2416—0.3381  0.2657 -0.1518  —0.4044
By SE 127.9 4172 0.1490—0.6453  0.3511  0.1481—0.7404 0.3814  0.0484—0.2416 0.1226 0.0303 -0.2285
TLFE L 115.98 29.56  0.4468—0.5461 0.5104 0.3455—0.6417 0.4189  0.0484—0.1450  0.09 -0.0915 -0.4204
T AR 124.78 41.89  0.3333—0.6667 0.7115 0.5923—0.6910  0.64170—0.0967 0.0484 -0.0698  —0.6631
TTFERELL 121.71 41.66  0.1490—0.2482  0.1887  0.1481—0.2468  0.158 0—0.0967 0.0484 -0.0307  —0.1403
PR 120.51 42,01 0.0497—0.2482  0.0577 0.0494—0.1481 0.0753  0.0484—0.1450  0.0499 00176  -0.0078
THER = 106.04 38.610—0.0993 0.04970—0.0987 0.04940—0.0967 0.0484 -0.0003 -0.0013
Tl =TT 97.25 33.01  0.0497—0.2482  0.0566 0.0494—0.3455 0.0818  0.0484—0.3381  0.0685 0.0251 0.0119
WA=/ 113.43 3542 0.2978—0.3971  0.3475  0.2918—0.3990  0.3455  0.0968—0.1933  0.145 -0.0019  -0.2024
T H L 111.98 35.44  0.0497—0.5461  0.2372  0.0494—0.4442  0.1865 0.0484—0.2416  0.1056 -0.0507  -0.1315
WP A2 112.02 38.66  0.0497—0.2482  0.1222  0.0494—0.3455 0.1614  0.0484—0.1450  0.0639 0.0392  -0.0583
BT {5 57 107.798  33.66  0.2482—0.5461 0.4137 0.2468—0.4442 0.3538  0.1452—0.2416  0.2014 -0.0599  -0.2123
SELpNE]T 107.79 34 0.3475—0.6453  0.5517  0.3455—0.7404 0.5228 0.2416—0.5313  0.3239 -0.0289  -0.2278
PO ST L 101.96 30.06  0.0497—0.6453  0.1757  0.0494—0.6417 0.2356  0.0484—0.5313  0.1599 0.0598  -0.0159
DU B 103.18 3103 0.1490—0.6453  0.4132  0.1481—0.6417  0.4349  0.0484—0.5313  0.2951 0.0217  -0.1181
ZHRAEL 101.03 2471 0.4468—0.6453  0.4904 0.3455—0.7404 0.5163 0.2416—0.7244  0.3942 0.0259  -0.0963
ZE AL 103.7 2291 0.3475—0.6453  0.4467 0.3455—0.8391 0.4576  0.1450—0.7244  0.3303 0.0108  -0.1164
PNCEL D] 100.66 2217 0.5461—0.6453 05791 0.6417—0.7404  0.7184  0.4347—0.6278  0.5313 0.1393 -0.0479
W R L 119.23 27.94  0.7455—0.8438  0.8273  0.5430—0.6417 0.6252 0.2416—0.3381  0.306 -0.202 -0.5213
WL T 118.16 2926 0.4964—0.5957 0.5461  0.3455—0.4442  0.3949  0.0968—0.1933  0.145 -0.1512  -0.401
KRl ALl 118.89 2837 0.4964—0.5957 0.5461 0.3949—0.4936  0.4442  0.0968—0.1933  0.145 -0.1018  —0.401
W R 122.39 3001 0.3991—0.4964 0.4468  0.3455—0.4442  0.3784  0.0968—0.1933  0.145 -0.0683 -0.3017
W e 118.91 3011 0.5461—0.9431  0.7351  0.3455—0.8391 0.637  0.1450—0.5313  0.2738 -0.0981 -0.4613
RIS 119.43 3032 0.6949—0.7942  0.7446  0.5923—0.6910 0.6417 0.2899—0.3864  0.3382 -0.1029  —0.4064
WHT L2 04 119.65 2771 0.5461—0.8438  0.6784  0.4442—0.6417 0.5336  0.1450—0.3381  0.2094 -0.1448  -0.469

Pl 2 EULH R 7 T A M0 I 0 8 T A A o7 B AL v A A X AR AR O . AR B X
% A2 Wz, 0 S8 S AL ) P S S B 43 AT DX 23 2400 , ool Y TR e Y TR AR AR g DU RS AR AR L I 2R )
SEDK AR /N B R B AR BRI R R A X S A G DR U, 24T 2050 ,2070 AF 5 JE 1 T E 4 A0 X I
FUE 3L 3R 31.21% 31.5% Fi1 12.23% , BV A Y FT0 5 1 2050 4F, 38 &% & 1) 7 78 43 A DX AR J0 B i AR
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b, HEB3 B SRR X B SR S5 TS A T R S AR 00 73 A, {H2: M 2050 431 2070 41 8], 58 8% & A8 ) 10 08
AR IX AN 31.5% R I3 12.23% , LT Fr A 17 38 4~ A SR ORI X B B A5 A A8 BB ANE & T 3 Jm A
Y oA, e EREEDRUE, A Sk A AL, 688 9 255 000 I 1 BURF 2L - 2B /)N | S HiF 2050 i 2070 RS
R34 0.1715 ,0.1593 £ 0.0995,

ST AAESRE T  OR REE R YIAE 38 A~ A SROR I X v R T 1 B AR I (R 4 X, LA I AR 9P X 4 4k
TARRGEEAHYTEE G Z N (K 3 K 3) .,

#3 LH1.2050 F1 2070 =M FEE EAREREENE S PMERARPRONSEEREHRETH

Table 3 Climatic adaptation indices of Orthotrichum and their changes in 38 Reserves under present, 2050 and 2070 climatic conditions

il o 2050 aopg 2050 A 2070- i
Jix I ks <" S < S
Area Longitude Latitude Present ' present Eis SN integrated FRAGI integrated 2950—present 2970—presenl

Index 1nl‘egrated Index range inddex Index range ndlex mt'egrated 1nt.egrated

range index index index
G/ NN 109 31.83  0.1425—0.8047 0.5512  0.0478—0.8080  0.3854  0.0456—0.5875  0.2809 -0.1658 -0.2703
el 117.84 27.82  0.1425—0.6155 0.2695 0.0478—0.4281 0.1639  0.0456—0.2266  0.0679 -0.1055 -0.2016
HAARE L 98.55 39.2 0.0476—0.6155  0.2505  0.0478—0.6181  0.2949  0.0456—0.4071  0.2008 0.0444 -0.0497
T REIE 111.67 24.66  0.1425—0.8993  0.3279  0.0478—0.7130  0.109  0.0456—0.6778  0.0834 -0.2189 -0.2445
PR 109.88 25.54  0.1898—0.2844  0.23710—0.0956 0.04780—0.0912 0.0456 -0.1893 -0.1915
IR WIPNI 107.91 21.88  0.2371—0.6155 0.3194  0.0478—0.3331  0.1602  0.0456—0.1363  0.0533 -0.1592 -0.2661
SR 108.65 27.91  0.2371—0.5209  0.3804  0.0478—0.2381  0.1604  0.0456—0.2266  0.1253 -0.2201 -0.2551
SNEAL 108.21 26.35  0.3317—0.7101  0.4776  0.2381—0.4281  0.115  0.1363—0.3168  0.1702 -0.3625 -0.3074
i N 108.81 18.690—0.0952 0.04760—0.0956 0.04780—0.0912 0.0456 0.0002 -0.002
FOE[ RSl 113.57 38.99  0.5209—0.7101  0.6319  0.3331—0.7130  0.5523  0.2266—0.4973  0.3567 -0.0796 -0.2752
TR 1 108.67 29.71  0.1898—0.2844  0.2371  0.0956—0.1906  0.1431  0.0912—0.1815  0.1363 -0.094 -0.1008
/NI 110.76 3448  0.4263—0.6155 0.5209 0.2381—0.4281  0.3263  0.1363—0.2266  0.2072 -0.1946 -0.3137
ek 110.33 31.52 0.1425—0.8047  0.6358  0.0478—0.8080  0.5055  0.0456—0.6778  0.3858 -0.1303 -0.25
BRI 109.13 30.03  0.6155—0.8047 0.7101  0.4281—0.5231 0.4874 0.3168—0.4071  0.3845 -0.2227 -0.3256
L SSEN 127.9 41.72  0.5209—0.7101  0.6704  0.5231—0.7130  0.6738  0.4071—0.4973  0.47 0.0034 -0.2004
VLR 115.98 29.56  0.2371—0.4263  0.2662  0.0478—0.1431  0.1407  0.0456—0.1363  0.0712 -0.1255 -0.195
LTAART 124.78 41.89  0.6628—0.7574  0.7101  0.4756—0.5706  0.5231  0.2266—0.3168  0.2867 -0.1871 -0.4234
LT EEALENL 121.71 41.66  0.3317—0.4263  0.3979  0.1906—0.2856  0.2381  0.1363—0.2266  0.1409 -0.1598 -0.2571
RESip Il 120.51 42.01  0.3317—0.6155 0.4558 0.2381—0.6181  0.3642  0.1363—0.4973  0.3154 -0.0916 -0.1405
THEB 106.04 38.61  0.1425—0.5209 0.3107  0.0478—0.5231  0.1896  0.0456—0.4071  0.1426 -0.1211 -0.1681
T =L 97.25 33.01  0.0476—0.6155 0.2478  0.0478—0.6181  0.3419  0.0456—0.4071  0.2211 0.0941 -0.0267
IWR=EW 113.43 3542 0.2844—0.3790 0.3317  0.0956—0.1906  0.1431  0.0912—0.1815  0.1363 -0.1886 -0.1954
IhPg gLl 111.98 3544 0.2371—0.6155 0.3773  0.0478—0.5231  0.2293  0.0456—0.4071  0.1631 -0.148 -0.2142
LGP 2ELL 112.02 38.66  0.5209—0.7101  0.6301  0.3331—0.7130  0.5158  0.2266—0.4973  0.329 -0.1143 -0.3011
PertithsF 107798 33.66  0.3317—0.6155 045  0.1431—0.4281 0.2777 0.1363—0.2266 0.189 -0.1723  -0.261
CipNE] 107.79 34 0.4263—0.7101  0.6338  0.2381—0.7130  0.5619  0.2266—0.4973  0.3896 -0.0719 -0.2442
P BT L 101.96 30.06  0.0476—0.7101  0.4038  0.0478—0.7130  0.5335  0.0456—0.4973  0.3137 0.1297 -0.0901
o1 EN 103.18 31.03  0.1425—0.7101  0.5235 0.2381—0.7130  0.5385  0.1363—0.4973  0.3558 0.015 -0.1676
mRIEF 101.03 2471 0.2371—0.7101  0.4746  0.0478—0.7130  0.2713  0.0456—0.4973  0.1895 -0.2032 -0.2851
P NG 103.7 2291  0.1425—0.8047 0.5337 0.0478—0.6181  0.2843  0.0456—0.4071  0.163 -0.2494 -0.3707
R ARR 100.66 22.17  0.2371—0.4263  0.3107  0.1431—0.2381  0.1537  0.0456—0.1363  0.096 -0.157 -0.2147
WICRPHLL 119.23 27.94  0.6155—0.8047 0.7732  0.3331—0.6181  0.5231  0.3168—0.4973  0.4071 -0.2501 -0.3662
WL L 118.16 29.26  0.4263—0.5209 0.45 0.1906—0.2856  0.2381  0.0912—0.1815  0.1363 -0.2119 -0.3136
iRAwiiy Al 118.89 28.37  0.4736—0.5682  0.5209  0.1906—0.2856  0.2381  0.0912—0.1815  0.1363 -0.2828 -0.3846
WL RELL 122.39 30.01  0.3790—0.4736  0.4263  0.1906—0.2856  0.2381  0.0912—0.1815  0.1363 -0.1882 -0.29
WL g 118.91 30.11  0.4263—0.8993  0.6268  0.2381—0.8080  0.3896  0.1363—0.5875  0.2889 -0.2372 -0.3379
WL RHELWL 119.43 3032 0.3790—0.4736  0.4263  0.1906—0.2856  0.2381  0.0912—0.1815  0.1363 -0.1882 -0.29
RARE = 119.65 27.71  0.3317—0.8047 0.593  0.1431—0.5231  0.3376  0.1363—0.4071  0.2481 -0.2554 -0.3449
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MCHRTRAS F] 2050 47 g 40408 35 MK il 01 BN R AR 3% L7 I = YRR U 1 530 L g AR
R T TAEIE N R BUE =, AR 32 AR DX A R B ARG, R AR S A A A )P AERE L
VA L 7R 2= & T R RS2 L 5P A L R 2= i AR A T 45 H RTAL K R &8 R 138 e A va e (R 3 T
2050 BT AMEFAARFSIL T ARG A AR BR300 (K 3 Mk 3) .

2070 AEARAST 38 MRS X A R EE IR 25 A SIS W18 B0 Y IRRAS A /b, TP AERE YIRS L =
YRR )P K SRRSO L 2R 2 5 L AT RE L TR H Ll T B T U i A
WA AR L 3T EE AR A LU BTG B T R /NG UA AT 15 A ML XY i A AE R 52 S 1 A N
W, E] 2070 4R AE IS AR A AR REERAYII A0 (2 3) o X TR & kP, b R AR R, K REE 1Y
A I FEARF SR /0N R PRV AE AT DX TET R A S 1T Y 65.81% T~ B2 2050 419 50.06% , £1] 2070 4F it — 20
TRER 44.94% A S5 I 8 KW M S BT Y 0.2933 T RS 2050 4E 14 0.2366, 3] 2070 4E #F— 45 F % 3]
0.1928,

TEBE B A 5 R R S A ) 0 A I S A A% R A e W I8 2 5, S 8 S e ) M T 2 Y1 4 A, AR R 1Y
IRARFIAR A 08 b A 58 28 I 19%) A 7 e ) e 6 1T A SR 6 Ja (i iy T 2 B A5, 76 3R I R L AR AR A AR b A
R EA (B 2.3) o SMAR L R R GEJE LR # Jm 5 ) 9 A 7 3 PR, B R A £ A M 3 IV 5
(F23,%4),

x4 HE1.2050 712070 SERSTEHEMAREEESSRENSER LERENERILMGEERRERKIER
Table 4 Area percentage corresponding to each grade of climatic adaptation indices of Macromitrium and Orthothichum under present, 2050

and 2070 climatic conditions in China, respectively

24 Present 2050 2070
AU NS B
Grade of climatic adaptation indices R AR REER EER AR REER EER ARREEE
Macromitrium  Orthotrichum Macromitrium  Orthotrichum Macromitrium Orthotrichum
1 64.11 19.10 59.69 27.18 70.20 30.62
2 4.64 15.03 8.81 22.74 17.56 24.43
3 5.42 19.64 11.21 16.67 5.84 18.93
4 9.03 15.99 8.91 12.24 4.06 12.11
5 8.24 10.93 6.06 8.74 1.34 7.55
6 5.56 8.15 3.42 6.17 0.43 4.52
7 1.86 6.66 1.38 4.15 0.24 1.63
8 0.88 3.29 0.43 1.94 0.18 0.17
9 0.22 1.15 0.09 0.15 0.14 0.03
10 0.04 0.05 0.02 0.02 0.02 0.01
e s e
Total area peiif:zﬁf tLhKe hreshold 31.25 65.86 31.52 50.08 12.25 44.95
LEAHREL Integrated indices 0.1715 0.2933 0.1593 0.2366 0.0995 0.1928

s S A N BUIR T B 0.23, those below the threshold of 0.23; ## ; F{H L) E | the total area percentage of the areas above the threshold

AR SCHIFH MaxEnt ARG A R BRI KE 28 AR A0 T IR 938 A X HEAT T J00, e e 7 U AR {2
568 1 b ) B B AR ) S A AR R

S B2 = AR S Al AN TR A HEBUE S AR S AR A TR0l 0, AS RIS 2040 H 1 45 2R
SRR TR CO,HEI S SRR, X T 4Bk Co, AR LA =S HLRI Y F | Bl RCP2.6 . RCP4.5 FiI
RCP8.5,7E RCP2.6 f Al 2 ERP-H4 1 CO, W FEWAE 2050 4E35%] 440 ppm, 7E RCPS.5 (AL | CO, B FE
355 935 ppm, 1M HLAFE 2250 4Ki8 5] 1961 ppm,, A TR A T SEFEEE B CO, MG & Fli A9 <A 500 , LA
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Fig.4 Variation of integrated climatic adaptation indices of Macromitrium in 38 Reserves in 2050 and 2070 compared those under present
climatic conditions

BEARAR 11 38 AR X LAAZ AR 1E 3] 7 i R RS )

" R

2 e UL | ...

ARAGE R B AR
Variation of climatic suitability index

38R X 38 Reserves

B 5 2050 #2070 SIEFZHFTARERE 38 MRIPFXMEESIRENIEHS HRTHMELLATL
Fig.5 Variation of integrated climatic adaptation indices of Orthotrichum in 38 Reserves in 2050 and 2070 compared those under present
climatic conditions

AR 11 38 AN ERAP X LI AP AE R TE ) § i P BEHES

IS N S5 A o AR AR SR e A v [ %) A Y L R IR B P A AR A X S el i A SR e i o v [ 1)
G FEE &R T E RN, RCP8.5 Sk 2Kk CO,HEiHE H AT AR, AT TR U R HE 1 B
BYIEIE , AT AT, G 2RAE RCP8.5 MUHEUEIE T, 3K [ A0 5 B AR ) 53 A1 46 Jeyhés 52 31 30 58 2 0 52 ) | AR 22 1l oy
PERY RIS 23 b [ EESAR ) X R T R

RS — A R W IR A 2 R X it R b AR AR AR AR G T IR R B 2
PEAR B ZR B0 T e R TSR A, SRl 2 Y R R K R A A R PR SR D TR Ak A AR SO 5
AT LA M URLRE B ZR T PRI Bl B It 2 Y K B S X S 6 SRR R B8 A W) o3 i R R e, AU T
Raf 7K ) I 2 AN AT 73 A1 AR 2 PR AR Sl B R 38 R, %o A 35 AL 119 93 A T I B R

A ) 43 AT A FI 3 R e D ) L S5 2 e ) o T 5 S BOAR KR 0 n S B SR R
AR F TS AL 3G B, 25 BB A T 7 A Y L Acevedo 25N T 8 /NS IR /N s 275 35
KT 4 Fofr A= 49y ¥ e B A 90 P R 0 e L 7 S T 5400 0 i 288 194 0 A 10 FT S TUI 00 R i 2, AR S
ALEE T REEE IR 0 131 BB A B0 AR R AR 1Y 66 B/ A 5l , 78 55 1 X P Jm 7E 3. [ 19 40 A e
454 AUCH, IIL B i 25 R vl 5

ML MaxEnt #E47 IR 53 A7 DTN rh ) AT 228500 FH DA T A 88 9 ol T 38019 19 A I a2
7 (http ;//www.worldclim.org ) , X 19 M EHEAS B2 YE 12 A~ H Aol B IR 290 5% 38 A2 17 2K ( Graham &
Hijmans, 2006) , {H/&, Kruijer SFIA 5 BEAROCHYAE BE 252 M WO 45 5L, B 19 M Z AIfEfE 2 LMk R
(multicollinearity ) A RE" 22" | S 13 G i — RV, A SCR HITARME G R EUAE 0.7 3]-0.7 Z AL i, AR SC
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PR TR RE AR SC R SR BT BN AR AL T PR S0 A Y L, e = A2 AR LTS B0 T Bkl
B oA K , AU R T 11 b A4 e Kt

935, Guralnick TPy SR AP Fh o0 A GO BIESE A B, BEF AR 1 , R 46 37 70 X P 2% 19 1L
UL B2 1) v T4 ) DS, TP el U L sl A i o 443 8 5 1) A1, AR 6 T foe ll— ok s 19
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