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Prediction of potential distribution of Didymodon
( Bryophyta, Pottiaceae) in Xinjiang based on the MaxEnt model

Shuayib Yusup', Mamtimin Sulayman'* | Winira lighar', Zhang Zhong-Xin®
(1. College of Life Science and Technology, Xinjiang University, Urumqgi 830046
2. Urumgqi Hetan Greening Management Office, Urumqi 830000 )
Abstract. Based on data from 19 bioclimatic variables under the current ( 1950-2000) and
future (2050s, 2070s) climatic conditions with RCP45 CO, emission scenarios and on 132
distributional records of Didymodon in Xinjiang, we predicted the potential distribution of this
genus in Xinjiang in the different periods by using the MaxEnt model and ArcGIS 10.2 software.
Results showed that the major factors were mean temperature of wettest quarter, annual mean
temperature, precipitation of driest quarter and annual precipitation, with relative contribution
percentages of 33.6%, 22.2%, 16.4%, and 14.6%, respectively. For the simulation model
with high accuracy, the AUC reached 0.84. For the contemporary climate conditions, suitable
habitat of Didymodon accounted for 38.51% of the total area, with the most suitable
distribution areas found to be the Tianshan Mountains, east of the Kunlun Mountains, and the
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Pamir Plateau. Compared to the present distribution, the suitable habitat distribution range of
the genus will shrink in the future (2050s and 2070s) ; after shrinking, the suitable habitat area
will account for 36.56% and 37.87% of Xinjiang's total area, respectively. Temperature and
precipitation will likely be the important climatic factors causing the geographical distribution
retreat of Didymodon. This research provides a reference for studying the effects of climate
change on the species distribution of bryophytes in arid and semi-arid areas.
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Table 1 List of Didymodon species in Xinjiang
Gt 4 24
No. Chinese name Scientific name
1 PR B Didymodon acutus (Brid.) K. Saito.
2 FARopisyd Didymodon asperifolius ( Mitt.) Crum.
3 Sty e SR AR Ff Didymodon constrictus var. constrictus (Mitt.) K. Saito
4 YR Sof 15 B TR AR Fip Didymodon constrictus var. flexicuspis (P. C. Chen) Saito
5 K YN Didymodon ditrichoides (Broth.) X. J. Li & S. He
6 b XK Didymodon fallax (Hedw.) Zander.
7 St 1 Didymodon ferrugineus ( Schimp. ex Besch.) Hill.
8 PRI R Didymodon nigrescens (Mitt.) Saito
9 EAXT 8% Didymodon kunlunensis D. P. Zhao
10 i XF 1 Didymodon perobtusus Broth.
11 Hi I Xof 5 Didymodon rigidulus Hedw.
12 BRIty B Didymodon rivicola (Brid.) Zand.
13 S I X} 7 A Didymodon tectorum (C. Mull.) K. Saito
14 TR A X 1 e Didymodon tophaceus (Brid.) Lisa
15 TePEx th & Didymodon validus Limpr.
16 A+ A IR Didymodon vinealis (Brid.) Zand
F2 INEHBEENEBENHIES
Table 2 Occurrence records of Didymodon in Xinjiang
%' I3 AR £} 3 Al s
No. Location Longitude Latitude
1 5 B (A ELAT Baihaba village, Habahe County 86°44'49.6"  48°23'36.6"
2 FiT/RZ=TT Altai City 88°8'24" 47°51'36"
3 B[ /R 22 T /NZR 3B Xiaodonggou, Altai City 88°18'44.28" 48°0'16.2”
4 iR A EL R SR Erqisihu, Burgin County 86°46'12" 47°36'36"
5  Ai/REEIRFFWNAIL Ergisinebian, Burgin County 86°48'36" 47°39'3.60"
6 Ai/RELEIAYNI E A X Kanas Nature Reserve, Burgin County 86°51'3.60"  47°37'48"
7 friE B P FE Azubai, Fuhai County 89°11'16.8" 47°53'58.20"
8 kg EL % SR AR Bl Kuermutu, Fuhai County 89°11'20.8”  47°53'45.20"
9 faig B 7k i Tiesikedala, Fuhai County 88°29'33.72" 47°59'51.72"
10 HZHE KIFMIE Dagiao Forestry Station, Fuyun County 89°44'7.8" 47°44'11.76"
11 H 255 Fuyun County 89°26'24" 47°3'3.60"
12 WHERRKS R R EMIX Kalayiger Forestry Station, Fuyun County 89°1'4.44" 47°42'39.6"
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No. Location Longitude Latitude
13 JEWEKE Daginghe, Qinghe County 90°23'26.16" 46°55'48.36"
14 3 E#H T Bianhaizi, Qinghe County 90°42'43.92"  46°49'25 68"
15 HEREME/RE T ARMEY X Barluk Nature Reserve, Yumin County 82°59'48.48" 46°12'52.92"
16 MAEETH Kumul City 93°26'24" 42°46'48"
17 K£EH Mulei County 90°20'24" 43°48'36"
18 2r &5 B KA A Dabangou, Qitai County 81°52'30.36" 43°39'20.16"
19 FHARBREE KR Jimusaer Forestry Station, Jimusaer County 89°1'50.88”  43°46'39"
20  #HARFEREKIED Dalongkou, Jimusaer County 89°10'12" 43°41'51"
21 Bk AIE Bogda Peak, Fukang County 88°30'20.88" 43°20'21.12"
22 EiRELLIEH 12 )il 222 [# 12th division, 222 regiments, Fukang County 88°46'4.8" 43°24'11.52"
23 RJFEHE KM Tianchi, Fukang County 88°21'23.4"  44°25'8"
24 CKSETTKEAY; Miquan Forestry Station, Miquan County 87°59'38.76" 43°48'39.24"
25 ORI ECKRAMIZNGAETN Haxionggou, Miguan County 88°0'15.48"  47°59'48.48"
26 L& ARSFH—5 kI No.1 glacier, Urumgi City 87°3'54.36"  43°7'26.76"
27 BEARFFIAMIER LY Baiyanggou, Urumgi City 88°5'58.2" 43°41'10.68"
28 L& AFFHZILEE R Lieshilinyuan, Urumai City 87°35'36.96" 43°43'53.76"
29 BEAFFHLIL Hongshan, Urumgi City 87°36'17.28” 43°48'33.48"
30  BEARSFTHARAR People’'s park, Urumgi City 87°36'0.72"  43°47'50.28"
31 5,6 K351 J5 WL i Houxia yingxionggiao, Urumgi City 87°12'14.76" 43°22'7.32"
32 BEAFFNEILI Huaergou, Urumgi City 87°39'37.44"  43°43'3"
33 BEASFiE 1L Nanshan, Urumgi City 87°57'30.96" 43°50'39.48"
34  BEKFHRILI/\—I Bayi Forestry Station, Urumgi City 87°30'22.68" 43°32'9.96"
35 LR IL/INE THK3% Xiaoquzi Forestry Station, Urumgi City 87°15'21.96" 43°20'8.16"
36 BEARSFTHEDIL Yamashan, Urumgi City 87°33'11.52" 43°48'35.64"
37 BEAFFATMIETS Hudiegou, Urumgi City 87°47'40.92" 43°48'43.92"
38 LRSI/ Xiaoligu, Urumgi City 87°30'2.52"  43°50'2.76"
39 nh&FW A4 Putaogou, Turpan City 89°11'24" 42°54'36"
40  MEEEER Hutubi County 86°55'12" 44°10'48"
41 I ] B EL oK B AK3 Data Forestry Station, Hutubi County 86°27'45.36" 44°50'50.28"
42 i B Manas County 86°13'12" 44°16'48"
43 Y E Ak Baiyanggou Forestry Station, Manas County 85°56'2.04"  43°50'20"
44 FaNI ELE K R Ak Qingshuihe Daheba Forestry Station, Manas County 86°3'58.32"  43°40'38.28"
45  HLANHT R K ORI IAS Qingshuihe Daheba Forestry Station, Manas County 86°3'39.6" 43°46'43.68"
46 B BE 53 MI% Wusu Forestry Station, Wusu County 84°37'12" 44°27'3.60"
47 fER Yiwu County 94°6'36" 43°16'48"
48 VS H 4 Jingouhe, Shawan County 85°33'36" 44°17'24"
49 S E KR Danangou, Shawan County 85°12'22.32" 43°28'59.88"
50  MIEEER)G Baluntai, Hejing County 86°15'3.60"  42°18'36"
51 Je#ise e #isikkls Nileke Forestry Station, Nilka County 82°31'48" 43°49'12"
52 JE#hsiH Nilka County 83°52'2.28"  43°46'39"
53 T EIATE TS KB Kebokeyuzixiang Dierdadui, Yining County 75°14'42.36" 38°55'18.12"
54 R HEFIANEA Mengmalajiabaleng, Yining County 82°15'51.48" 44°5'54.6"
55  frEEAMRA Yushugou, Yining County 81°34'41.16" 44°13'27.12"
56 PR RE#E Awuzangou, Yining County 81°45'11.52" 44°9'37.44"
57 At /RE A& Baishifeng, Qapgal County 81°1'36.12"  43°29'20.76"
58  AFTLHrEETE R R Kukesu Wenquan, Tekesi County 81°1'16.68”  42°39'16.2"
59  #IE Huocheng County 80°52'12" 44°4'12"
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60 IR PRSI Zhonghuafushoushan, Huocheng County 80°47'8.16"  44°23'48.84"
61  ZEIEFR T Guozigou, Huocheng County 81°12'5.40"  44°24'14.7¢"
62  EIREIR T Guozigou, Huocheng County 81°12'5.40"  44°25'14.16"

i B BT T ST AR AR I [ R AR PR X BT 7 &

63 Tagelakexiang, Tuomuerfeng National Nature Reserve, Wensu County 80°20'28.68"  41743"12"
64 ?&#ﬁ%@ﬁ%%ﬂi;ﬁmﬁﬁl%?&El%ﬁ})ﬁ‘lﬂﬁ?&ﬁﬁé/J\Jﬁ?&?iﬁ%%% 80°38'0 24"  41°49712"
Xiaokuzibayi Forestry Station, Bozidun, Tuomuerfeng National Nature Reserve, Wensu County
65 iﬁﬁ%ﬁﬂlﬁﬁﬁﬁfm’%%%&Q?&%TPZ@E‘&@&%#(E&HWM% 80°40'0.84"  41°51'19"
Dakuzibayi Forestry Station, Bozidun, Tuomuerfeng National Nature Reserve, Wensu County
JE P e I ' Sk 1
66 g@hﬁfgﬁ,wl:“\ﬁiii?'dijr;%Tizﬁﬁgﬁe[zn?iﬁﬁéfa?ﬁﬁire Reserve, Wensu County 80°53'8.88"  41749'45.12"
=R i Jie o A b b o
67 fii/ﬁilizl{ﬁ'ri‘gﬁiétiﬂig %ﬁ:ﬁiiﬁfﬁ;ﬁiixfﬁjiﬁe Reserve, Wensu County 80723720" 41°45'6.84"
68 FE A LK 1 S HRE BE Tielimaiti daoban, Kuche County 86°11'33.36” 38°5'33.36"
69 JiE T B SR R vk 1 1 % Tielimaiti daoban, Kuche County 83°26'15" 42°29'43.08"
70 JEZEB/NEH Xiaolongehi, Kuche County 89°23'40.56" 37°20'52.08"
71 WEIRHEEEAEE Xiata Gudao, Zhaosu County 80°49'41.88” 42°31'19.92"
72 W BEHMEGRENSE T B4 % Husongtuhaersun Menggu Zizhixiang, Zhaosu County 80°22'14.16" 42°30'2.16"
73 WEIREARILEFT Muzhatehe, Zhaousu County 80°22'55.92" 42°33'24.84"
74 WEIREP T AR AT S Y Akeyazi Kabutingsu, Zhaousu County 81°22'59.88” 41°35'4.92"
75 DR OA S TSIk TR Aketieketier, Laowugiaxiang, Wugia County 74°38'7.44"  40°0'37.8"
76 LA B E O S H R H B R Xinmingike Caoyuan, Laowugiaxiang, Wugia County 74°38'45.96” 40°0'55.08"
77 EiE BEEEkS Sk Bositantielieke Forestry Station, Wugia County 75°0'38.88”  39°13'5.16"
78  BEEFEILIIIR MR Tuoernaiti Kouan, Wugia County 75°22'27.84"  40°30'6.48"
79 Pl vE e E K SokkI Aoyitage Forestry Station, Aketao County 75°14'17.88" 38°54'37.08"
80 B 7 B EL AR LA Subashi, Aketao County 75°2'16.8" 38°30'16.56"
81 Bl o Ry L BRI 7 bK3% Aoyitage Forestry Station, Aketao County 75°24'29.88" 38°58'23.16"
82 Bl v, iy EL B 75 Heihu, Aketao County 75°7'41.88" 38°26'52.08"
83 [T by H KIS AR I H ST RiM £ Aoyitage Forestry Station, Aketao County 75°11'11.76” 38°54'6.84"
84 v H KIS SO bk H SRk £ Aoyitage Forestry Station, Aketao County 75°11'45.6”  38°53'5.64"
85  FlwapgE k)12 B Glacier Park, Aketao County 75°11'47.04” 38°53'35.16"
86  FEIfITiRIT] Tianmen, Atushi City 75°31'22.8"  38°39'47.88"
87  BEHEE/RT B AR B 18 Hongailapu Kunlungou, Tashikurgan County 75°34'21" 36°57'2.88"
88  IATFEE/RTEHHTE Xinganlian, Tashikurgan County 75°4'39.36"  37°38'25.4"
89  BHEE/RT B LRI B 1 Hongailapu Kunlungou, Tashikurgan County 75°28'55.56” 36°50'39.12"
90 AT PE/RTH KR £ Datongxiang, Tashikurgan County 76°9'14" 37°40'0.12"
91 BHPE/RTHEFENR Wahan Zoulang, Tashikurgan County 74°49'30" 37°9'25.56"
92 MIREAMLE £ wE Rk ¥ Kalagule, Qipanxiang, Kagilik County 77°25'12" 37°53'24"
93 IR E AL £ wEhlk ) %R Kalaqule, Qipanxiang, Kagilik County 77°18'36" 37°33'3.60"
94 MIRE E Wil Yusishi, Kagilik County 77°21'3.6" 37°39'3.6"
95 M FTIE Akezi, Kagilik County 76°56'30.2"  37°10'50.16"
96 MIREATEW Y £ W AR Yasipulong Caoyuan, Kekeyaxixiang, Kagilik County 77°16'6.96”  37°7'50.16"
97 IR EFRFL Mazha, Kagilik County 77°24'36" 37°36'36"
98  MIRHEBIFIA Akezi, Kagilik County 77°6'21.96"  37°7'57"

99 MIREHEHT R R Gusasi Caoyuan, Kagilik County 76°32'22.92" 37°18'20.88"
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100 MRETFERIK Xihexiu, Kagilik County 76°54'7.92"  37°13'14.88"
101 MR E S ER T 8 H Gusasi Caoyuan, Kagilik County 76°43'28.2"  37°20'52.08"
102 M ELPT e iR Akemasiti, Kagilik County 77°27'36" 37°39'3.6"
103 K EAZRIX Suburb area, Celle County 80°46'48" 37°2'24"
104 KA W 2 Bositangxiang, Celle County 80°36'36" 37°1'12"
105 SREHE XA HAH £ Shuanghegigexiang, Celle County 80°43'12" 37°18'36"
106 REHEAA KR & BRET % Kangkunaisi Muchang, Qiakaerxiang, Celle County 80°15'1.80"  36°11'34.8”
107 SREEARIE 2 RIS 40k 52 Kalatashidonglaike, Qiahaxiang, Celle County 80°16'54.48" 36°12'56.88"
108 KRB BEAEVK £ AR Ahagiagiongsayi, Celle County 80°42'8.28"  36°1'26.76"
109 SREHERIZE T Kangkunaisi Muchang, Celle County 80°15’1.80"  36°11'34.8”
110  FHEEE Pulu, Yutian County 81°37'48" 36°51'36"
111 FHEFRE S Zhongkunlunshan, Yutian County 81°24'36" 36°33'3.60"
112 RFEBSEAUIEHIE Muztah, Minfeng County 82°37'48" 37°4'12"
113 HARB 1k P sepil42 Yixiekeati, Tula Muchang, Qiemo County 88°24'16.20" 38°13'28.56"
114 HARE RO R K 7e ik Kuzikekakekan, Tula Muchang, Qiemo County 83°26'2.4" 42°28'3.72"
115 HRE + Rl 574 1k 94K Qigeligesayi, Tula Muchang, Qiemo County 87°30'9.72"  37°38'0.6"
116 HARHE P4 Tula Muchang, Qiemo County 86°17'3.84”  38°2'0.24"
17 BARB HHHO7 M0 E R 4 7 4 Saxikankamuxukequan, Tula Muchang, Qiemo County 87°21'21.24" 38°8'12.12"
i FE ELT IR 4x L [ G B AR AR A Xz 4 ) sl 3 020/ 2R o gRIREN
118 Pitilekehebian, Altun National Nature Reserve, Ruogiang County 897390.36 36746'35
Fr IEEL IR 42 1 K G A AR ORI DR P 5 - P R B4 onpl BN 0qar ”
19 Yixiekekaxitisayi, Altun National Nature Reserve, Ruogiang County 90724745 37713'48.36
i FE LR 4x Ll R B AR AR IX B B L 0717 Oar 0ayr "
120 Luotuoshan, Altun National Nature Reserve, Ruogiang County 89%47'7.08 87734724.24
Hr IEEL IR 4 L K A AR ORI IR IR ER oqar ” oaar ”
121 Kaerdun, Altun National Nature Reserve, Ruogiang County 90°11710.68"  36746'26.76
Fr oG LB IR A 1 IR SRR AR 2 55 4% AP " anRIRE AN
122 Qimantage, Altun National Nature Reserve, Ruogiang County 90°16'31.44"  37725'35.4
Hr IEEL IR 4 1L E K A AR DR DX PR 5 B B2 W s S5 A 0q71 ” OEEIn RGN
123 Kulukepitileketage, Altun National Nature Reserve, Ruogiang County 90°17'31.20"  36°55'3.36
Fr e E IR A L B R G A SRR X Rk B k1 I ) . )
124 Kaerdun Laotoushan, Altun National Nature Reserve, Ruogiang County 90725'26.40"  37°13726.04
v IE ELO IR 4x L G0 [ AR PR A DX I G o 8 4R I oqr " o5 ”
125 Agikehudongmian, Altun National Nature Reserve, Ruogiang County 89°841.64 86745'20.88
FrIEEL IR A I B R P AR X RIRoR R 0AL B Of ot "
126 Kaergiuka, Altun National Nature Reserve, Ruogiang County 907457152 8772'35.88
e EL IR 4x Ll G B AR AR IX R L 040" ” oEqIEAN
127 Dajiuba, Altun National Nature Reserve, Ruogiang County 80749'34.68" 3675154
Fr IEEL IR A 1 IR G A AR DR DR U 5 - P R B4 . ., oqqr ”
128 Yixiekekaxitisayi, Altun National Nature Reserve, Ruogiang County 90728'32.52"  37°11'34.44
#rFE LR 4 Ll B GG A SRR B X AR B s b 2 0anr " o4(V'EQ ar
129 Yixiekepati, Altun National Nature Reserve, Ruogiang County 9073255.68"  37°1058.8
FrIE LB IR A L I K G A AR DR DX H 5 A% ors , R ’
130 Qieditage, Altun National Nature Reserve, Ruogiang County 8975"16.80 36°85M2.72
A IER B IR 4 1 E Z e B ARORY DX/ N T8 04717 an T
181 Xiaoshazihu, Altun National Nature Reserve, Ruogiang County 90%17'7.08 8o
fnid AT 552 Y L S 2 5
132 Hr IEEL IR 4 L I K G A SR DR DX B B 229 1) 1 R 2 ol 89°55'6.96"  37°48'23.04"

Atatihanhe Shankou Jianchazhan, Altun National Nature Reserve, Ruogiang County
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2.2 WNMETE
2.2.1 MBETEHHEFRIE

A BR S B8 )% WorldClim ( hittp : 7/ www.
worldclim.org) 4l F B (1950 — 2000 45) il
K3k (2041 — 2060 4EF1 2061 — 2080 4F ) S A1 5
TR A9 MR EEIE (£ 3), M PRYN
1 km, AARAENE SR H P E E R AL R
() BCC_CSM #5571 RCP45 5%, Bl 4 Fifp i 76l yfe i
%1% (representative concentration pathway, RCP)
H) CO, A5k B2 HETUIS 5t

%3 MaxEnt B AR 19 NMRBETE

Table 3 Nineteen environment variables
used in the MaxEnt model

A ik
Variable Description

Biol 4RSS E Annual mean temperature
Bio2 E#IRZH¥{E Mean diurnal range
Bio3 45 Isothermality (Bio2/Bio7) (x 100)

Biod L =TT . -
Temperature seasonality ( standard deviation x 100)

Bio5 i iR Max temperature of warmest month

Bio6 s AKIE Min temperature of coldest month

Bio7 il {L i Temperature annual range

Bio8  IiEZE iR ¥ Mean temperature of wettest quarter

Bio9 T FHiRE Mean temperature of driest quarter

Bio10 i AZFIRE Mean temperature of warmest quarter

Bio11 #A&ZF I E Mean temperature of coldest quarter

Bio12 4E[%/KH Annual precipitation

Bio13  #ixi H %7K & Precipitation of wettest month

Bio14  #xT H MK Precipitation of driest month

Bio15  FfskaZE 1 #E4E {1k Precipitation seasonality

Bio16 #xiE /K Precipitation of wettest quarter

Bio17 #T-Z:Fs/K i Precipitation of driest quarter

Bio18  #IAZ[E/K i Precipitation of warmest quarter

Bio19  #uib &%kt Precipitation of coldest quarter

2.2.2 NETEHERER

T kG A IR R 22 B AT BEAFAE A A DG 52
WE TSI AERR B, R ArcGIS 10.2 By =S [a) 43471 T B
3 A9 AN A AR B A TAOCHE A3 A, A
KARFORT 0.85 i, fREEHh—AEY2e i U
WIBA Y IR -, e AR MaxEnt A &L Jack-
knife ZrHr 28 L, O B8 Tk A A AR T
I AAEHL 6 AR AS i - TR A0 #, 40 oh
RIE IR (Bio8) . 4E S (Biol) . &

W25 H ¥IME (Bio2) | i FE =45 P28 4k (Bio4) |
BT ZREKE (Bio17) | 4Ff#/KEE(Bio12)
2.3 HRFRMEHTE

AHE 58 B LAY MaxEnt 4k 148 U AS A version
3.4.1, AREGHhE K (http ./ biodiversityinformatics.
amnh.org/open _source/maxent/) , % FH 3¢ [E ¥
BRI mIE A B ArcGIS 10.2 x4, ME
FAEAN M IAE DRG0 2 [ B 5 5y YT IR A5
AeEIR FIR X HLEL
2.4 MaxEnt iREPIEITEERITEN

M WorldClime #fli 4 vh T 5 8, @it
ArcGIS H1 () Extraction by mask T.H 1T # 59,
iz 55X L E, A From Raster to ASCII
T HBE, DESAI R H4ps . Wrfhsr
A1 11 Excel B 477 MaxEnt #44mT - 51 4 LA
Z5 R CSV Hiiets =, SR -EFA
MaxEnt H1, BEHLIEER 25% 43 A A b il i A 3
5 75% MINGEHRSE, ¥edEIIY1k (Jackknife)
HASEI EIME, s,

XL RITIIN 25 SR ARG E A e i, SR ROC
Mo, ROC fh 4k LA S bR A7 78 gk 1500 o A7
FER RN AR, DLSERRANAEAE(E A T Sk A7 A
(4 A R A b, i BB IR AR ( AUC) 19 K/ B4
Sy A5 e AR SO A ) P T PR P A AL Y
KiBE . AUC MHEE Ry 0~ 1, BUAEM K, Fx
SREAIL o3 A AR B R, P00 R R A, A B o
. AUCTHE N 0.5 ~ 0.6, 7 BRR L3R 2k
W, 0.6 ~0.7, FRARVREZE; 0.7 ~ 0.8, F£n
ROR—Me; 0.8 ~ 0.9, FRBERE; 0.9 ~ 1R
BRI AAHOR AR B 4T
2.5 MEHEEEFRSEX

MaxEnt #5504 4 285 5 Ry X 147 6 i 78 i i v [l
WIAFERER (P) , $dE R ASCI A8, B e
ArcGIS ) ArcToolbox % 2 FE 4 T BB K4
Raster 13X, £ % IPCC 45" & T ¥4 ] g
PERRI 2 J7 1, S5 G B 98 X U 8% i AE P 1 S B
i, FIH ArcGIS 4Ry 432 00RE, 2o A fE
R IAAN A AE L, I AR AR, Rl5r
WfER: P <014, HAEEAX; 0.14 < P <
0.33, ME&EAIX; 0.33 <P <0.52, NHi&E4
X; P>0.52, NEiEAEX,
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3 #ZR5HMH

3.1 ROC #iZ#n AUC ExEEERMERNRIE

MaxEnt £ 74 45§00 5 3 1) ROC il 28 3% B (1]
1), BT 3 IR BE AR b 0 X U R AR ) A U
RCE 1. A) | 2050 4 (1. B) Fi1 2070 4 (& 1.
C) Wy B 43 A7 #5480 (19 AUC {H 43 %1 b 0.840,
0.846 F10.847, 47 0.8 ~ 0.9 Ju [, FHAMH
R (18 T S5 SR e
3.2 FmMMAHEEFENGTHNEESERF

TEFAR S A 55 F 0 MaxEnt #8dr | 6 S,
A A X X} AT A A DX T 245 2R 1 R R /MK
W B2 R B (33.6%) > 481 <l
(22.2%) >H T FFE K & (16.4%) >4 Ff K &
(14.6%) >l JE TR0 (8.6% ) >E R 2 H 1
H(4.6%) .

T UG 6 45 SR AT R WA [v) B 58 A48 1 X6} 43 A 1
X LOIAN NV NI T3 a1 2 = R Y 55 = S

101
0.9
B038
©
- 0.7
ﬂ%g 0.6]
= -2
<505t
23 04
wa
NE 03T
5 02l
@ u 1145404 (AUC = 0.840)
0.1 w A E 4 (AUC = 0.841)
of u BEHLTIM (AUC = 0.5)
0 01 02 03 04 05 06 07 08 09 1.0
=R OB T )
1-specificity (Fractional predicted area)
1.0f
091
@08
©
@ 07
E% 06
?‘%? €
= 6 057
23 04l
VS
W= 03r
C
$H 0.2+
w 45045 (AUC = 0.847)
0.1y iR ACHE (AUC = 0.849)
of = [EHLTIN (AUC = 0.5)

0 01 02 03 04 05 06 07 08 09 1.0
-7 3 N )

1-specificity (Fractional predicted area)

PeAR 5 R0 g AR g LR I R AR o O, A
FERRUE: AL ILAR BT AR R, LI T
HAR S TMEE S, MM amog Rk, B
“BR IR i ALY 2545 4 B S BRAIRE £, UL
TR EBARZ A MERE R, XY Rh AR
By A g AR B AL AT e, Ul T
A 72 AR AR S0 B T SR ey, R AT
] —ANAF X T4 A X AN T s, T
SERLHI (K 2), sEmX i e JE o A i R BT AR T
BRIy . ElR IR > AR > R
FeKE > BRIERZEAYE > T EEKE > BE
PR
3.3 X AHEEYEFRBIEERXER

MR 2% 8 R4 2418 . 2050 4F I 2070 4E YT
AR AT (B 3) , YK U 8 Ja Al ) e B s 1)
WA XA, PR IX A, PEL A AR,
B % AR N RIS R R R, S8 ARSFARE. 7Y
FORTRE S, WA X YGRS, AR AR A AL

R (1= %)

ensitivity (1-omission rate)

0.2

S

= 428 (AUC = 0.846)
= ik 408 (AUC = 0.848)
ol = BB 7 (AUC = 0.5)

0 01 02 03 04 05 06 07 08 09 1.0
1-RES 3 NN A

1-specificity (Fractional predicted area)

A, B, CA¥IER ¥R, 2050 4F 1 2070 4F- 431 #4
L) ROC 4k,
A, B and C are the ROC curves representing distri-
bution simulation under contemporary, 2050s and
2070s climates.

B 1 HEEAEKREE AUC &
Fig. 1 AUC values for the applicability
of the MaxEnt model
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Fig. 2
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2 NEEXEXNMEEHREHES HHERM(Jackknife)

Importance of environmental variables on the distribution of Didymodon in Xinjiang by Jackknife analysis
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2070s climate scenarios.
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Fig. 3 Potential suitable distribution of Didymodon
in Xinjiang based on the MaxEnt model

ARELRAETMEEX; B, DL 2050 4R {5
TR THEAEK; C, EAUF 2070 AR5 1% 5L T I9 18

A is suitable species distribution in Xinjiang under the
current climate; B, D is suitable species distribution
in Xinjiang under the 2050s climate scenarios; C, E
is suitable species distribution in Xinjiang under the
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W, RIS . T PEESEIEE S, MRS
HIGMNACER . PUARAT R &R O AL b XL AR AR 7
ELAE ELPEILER, Bl 5 X AR AP AL R, Fafcih
TR S AU FA M IEE PG AL, 0 A1 X PG 55
FIPGRGHB, 1 M DR S M PE R, A9 B
(K3: A,

AR F] 2070 4, Ko ik 5 JE AR 4 4 A 3 LA
K ERPURAMES (K 3. A ~ E), HIEFHIX
W RE A X IR AY kR (P =
0.33, BPE/FHREIE) . 7E9I0MSEMT, %8
FEBT i A9 AR DO AR 7 A XS AR Y 38.51%
(B 3. A), 3 2050 4, %8 1 Hr i )ik A X
TE LA 25438 o0 3 Atk 14393 ) DU JE s A iR 4, &
AT R R IR T AR Y 36.56% (&l 3. B,
D)., kA5 £ B A I M X f i B 5w 28
SEgal . JbEs, BURZET SARHEHEE A, B
DX PG A, o i DX B o 5t X S PG g
55 01 FH M DX R BRI /R 4 L, B R A ) A B
SR AERT /R Z& LU K PG R A AR I EL R R, KRR B SR
FREELAUES | 35 I X FE L EL PG g 50 R i )
XA, AR, 3] 2070 4F3%F
VA 8 J R T R Y VTR S AT Y DR A BTk, TR
A X AR 37.87%(® 3. C. E), X i&EE
AR L L Ok o7 DX (] PE 88, B ) X
ERFEMEREMEER, BRRE, TEARIURE
SCT, XA R JE TE BT S A TR A X T AR A
it EX4E/N 0.24% ~ 2.25%,
4 itig

SR FH I 43 A BT KA G R A 285 AR A B3 T
A7 )3 A B8 VR A 43 A 2 A Y b B 2 R
A F A SR ST R T AR SR R
A EEE IR EE , JE T MaxEnt AR 0 X 2
I 76 BT 58 1 VAR A A DX, B T 25 SR R A
(AUC > 0.84) , AHF5EAE A% 5% T 3l
B TEH R AL R R, X EE R a4 X
BRI B 5 2 B R AL ER . BRETT S
AR AR S Ik X P b A oAb s X
HRER A R L L ik, ] 5 L DX P 300 0 AR R
JE AU IR S AN AR | Rk i RS AR
B, WA R X R SRR 42, BeAk, BRTJR
ZIPGILES S AR A R A oA, AR

K, MR ) B FERLY) TAEH FIH MaxEnt ##h
S AT GS & AR T SRR Y AR SRR A3 A T
W, IARBIFFEAE AR SABNG 50 B T XS 145 % A28
SR ES AR, 18 S A Ta R S A R 4 (1A 3.
D, E), @A XEFBNA L, AR EY
by FH S A PR 5 1) R A 4341 3 B o34 RS P T
fARAE ST ABFFESE R Bk, 2050 4E il 2070 4F
XF A A DX R A ) A YA DR TE AR Y
36.56% Fl1 37.87 %, X th ¥ J 7 5T 5 1 18 7 53 A [X
T AR SR Sl K6/ 0.24% ~ 2.25%, MEE
LA, SRR IE ™ E G 2R, R
LA 1) e VA v 4 M X 2 A% 19" Desamore
ZEI I T MaxEnt 55 R T 245 S WoR, [ 9 AE
( Homalothecium sericeum) & 2080 4F-7& g KX Y 43
A DIk W D X S e R R SRS R T
TN (14 3% B #% J& ( Schistidium ) 15 397 38 14 43 45 18 AR
P LA T > 10.39%

AR T AR TN 25 SR STk R R R, B
PR | FPRIR . e T 2R KR FAERE
K B TTRR R 15 86.8%, 1t B I J3E A K 2
S X U B T TR Se R A A () BN, T ERR
LR s, M 1951 -1980 4E %] 1981 -2010 4E
B, R R AR R AR A g, U DLV
PR 9 e L YT P R A B ) 5 X A
TR ) AR AE ) BRI ARG AR ) AR AR
B LAY 2R, B, R
S ORI T S 73 € S e R ]
JK 38 0 S 2508 £E 90 b 85 ( Ranodon sibiricus)
FREEBCE FEZ /D, Graham $5 H 0 78 KR 5t
WL, Y PrRh oA i J2 B PR TR I B A K
i, PR AR K S R E AR SRR, 5
PSR A 5 1 25 ] o A BB AH DG, AR A 53¢
AR K 3 e i 2 R BONS AT ¥ e 28 A 1
B Z X R IR g B R N 2 —

AR SCGEFE—NTE AR XA, Wk
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