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Habitat prediction for forest musk deer ( Moschus berezovskii) in Qinling

mountain range based on niche model
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1 College of Horticulture & Forestry Sciences, Huazhong Agricultural University, Wuhan 430070, China
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Abstract; Habitat assessment and prediction is the base for protection of endangered species. In this paper, MAXENT and
ENFA were applied to predict habitat for forest musk deer in Qinling mountain range, with evidence data of this species,
and other environment factors. Prediction results were evaluated by both of threshold-dependent and threshold-independent
methods. And the environmental factors and habitat selection of forest musk deer were then analyzed. Results showed that
both models showed good prediction ability, and MAXENT gave a better prediction than that of ENFA. The habitat of forest
musk deer was mainly distributed in Taibai Mountain and surrounding areas in Qinling mountain range, with the total area of
10764. 4km’. The current nature reserves protected only 3500. 9km® of the habitat of this species, and 67.5% of the
habitat was in conservation gap. For effective protection of forest musk deer in this area, it is necessary to adjust the current

nature reserves for covering most of the concentration habitat, and to restore the corridors among habitat patches.
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Fig.1 The location of Qinling mountain range and presence point of forest musk deer
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Fig.2 Habitats distribution of forest musk deer in Qinling Mountain Range

2.2 REAIRES
2.2.1  BEMKIE

MAXENT A58 F 0 25 5 v B340 7 BE P 0000 23 0 %o 1 A A B P 26, % ENFA 55780 B 100 25 21, il
TBUSGIE A5 T A 1 3 A5 48 B, 42 RIS A2 19 B (8 T 43 A B T30 3 0 %o o7 r) A B M 32 AR5 4K MAXENT
PR B, 5 SR 1, AR 1wl LU Y, X I [R] — BH P T30 2% MAXENT #5764 (34 {1 [ 14 Ze 22/ F
ENFA #5i%) Ji I 7EA SCHFSE b MAXENT BRI TN 25 240 T ENFA B
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x1 BEKRBGELRER
Table 1 The comparison of two models by using the threshold-dependent test

Es ENFA F{E P 0 MAXENT ENFA
Number Threshold of ENFA Predict positive rate Test omission Test omission
1 11.24 0.3133 0 0
2 15.18 0.2888 0 0
3 19.36 0.2676 0 0
4 22.73 0.2523 0 0.0500
5 25.41 0.2406 0 0. 1500
6 27.62 0.2311 0 0. 1500
7 29.86 0.2215 0 0. 1500
8 31.07 0.2163 0 0. 1500
9 32.99 0.2081 0.0625 0.2000
2.2.2 ARB{EMKBE 10

[ (AR A T LU 5 TR 1 - 245 SR 2 [0 (L 1740 5% Wi 38
K, T ROC M4 A% JE B, M 1H 5 AUC R 038
ANTR) AR Y B 100 45 SR, 3 i ROC [l £k 43 b 3R B,
MAXENT F1 ENFA #58f) AUC {243 KT BEHL S Fi Ak

HIHY AUC {E(0.5) , 5231 0. 961 10927, #WIF A~ £ v

LR T S SRR B 75 7K1, LRG0 TR R 2 b §

T 3) "

2.3 MBS SIRBIN TR A
2.3.1 MAXENT % 02 P

PRI AR B X MAXENT A58 ) SRR AR 2]/ N A]
PR (36% ) (B EEABREEE (20. 6% ) (B4 TR B 0 ' '

|
0 0.2 0.4 0.6 0.8 1.0

(16.9% ) W (13% ) Ji BB (10.5% ) , HAHE 1-Specifcity
AR RN TR /N T 2% . £ FEARE D EXHIE m3 2cmisn s s E T o imam gD 210 (s g
e UL R A bR R R B AS AR bR R Fig.3 ROC curves of MAXENT and ENFA

PR B2 15 ) TN ME 22 DT R 1 %) I AR RTE

ML 4 0T LA H Bl 5 /0N P R R 3 B A R, A B M A 5 B 7 25 2 B A I 1
B, A B3 ECE RGN 5 A SR I B VA A RTINSV B 2000—2500m 22 [A] B B A Bl ok, 2
Je B AR T e T REAR
2.3.2 ENFA &8

ENFA A58 P FAS o JE R an e 2, b 3B — 3 A il Btk B 7, L8 Rk e I 7, 336 5 PO BUE 38R B 1Y
FEERTE LB, 3 A1 B BTRR K 89. 3% , X 3 AN FA R T & m A Seid ek R, PR ToNIE, 3R
B 4 A A 35 TR 24K DB R IARER | R B 3R B 7 9 7K LA R BRES , Za XRHE R i 47 7 B
o MIBBRIA 1520 7T IE AR A 4 76 K TF- 34914k 1242m (GAPR R %0=0.422) , K TF3RE 21° (G4
PRZE=0.176) (AR PHYE (3 0] 1F SR B AR 5% (6 3 BRIF 435108 0. 047 F1-0. 005) B HLIX 3G ), [R]sE
TSI, 55 /N AT 0 B A T B 2 85053 3 A 0. 333 A1-0. 212, HEBESSRIAY v % I MRS 2 B 1 7
AR By, EL6EF R ORI R TR S AR P 2 B2 b, 3 R R L A 30 B R 85003 112 -0. 511, -0. 400
F-0.269, MREF— ML B F (GAPR R E=0.177) . TESFAZE TP F L R — e e 0 8 = 220 %
(PR FRE=0.098) A H (PR RE=0.059) , J& RS % ERK (AR R =-0.111) X, N Fr R %L
B RHE T WA AR B8 52 el fe R 12 F R SR B (0. 111) YO F 2 (0. 098 ) FIAR H(0.065)
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Fig.4 Response curves of environment variances to probability

PRI TR REAS B 52

e o MR — A o A I, I

AR ] 1R S MR AT g S

-0.5
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RN
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e PRSP 1Y) 2 B IREE R F {H ENFA B 1 A 382 3 W, 5 T

*2 ENFA ZENEFES

Table 2 Factor scores of ENFA model

AR TR B, 5 A0 /IR 3L F) P i TR 8 PR A R ) 2R g 3 1 3 ]

b T 1(49.7%) KT 2(33.8%) KT 3(5.8%)
Environment variable Factor 1 Factor 2 Factor 3
55 [ - AR BE 5 Distance to deciduous forest -0.511 -0.018 -0.070
SIRASHIEES Distance to mixed coniferous and broadleaf forest -0.040 -0.025 -0.240
5% HHRBE B Distance to coniferous forest -0.269 0.027 0.048
55 3E \IE B Distance to shrubbery forest -0.052 0.210 -0.462
5% i % Distance to meadow -0.254 0.052 0.385
5% DA B Distance to grass 0.177 0.017 —0.432
5 RIS Distance to large rivers -0.212 -0.200 -0.004
5/NA[ i S Distance to small rivers -0.333 -0.011 -0.083
5 F N KIEE Distance to major roads 0.098 -0. 084 -0.016
5K E N BRI ES Distance to minor roads -0.101 -0.022 0.111
54 H I Distance to cropland 0.059 -0.946 0.586
Jitt B 45 88 Density of residential points -0.111 -0.007 0.079
54K Elevation 0.422 0.077 0.027
Wi ¥ Slope 0.176 -0.036 -0.127
Wi Aspect -0.005 -0.015 -0.027
I 17 1E 5% {4 Sine of aspect 0.047 -0.015 0.007
W [ A 5Z{H Cosine of aspect -0.005 -0.015 -0.027

2.4 fRIRELIHT

MREFAE BT F2 B AR 2208 L 2R 1 v v 0 s X b v B L R AR R A AR B T AR 10764 4 km®, HoHGE
FAERE 2993, 1 km® , K& B A1 7771, 3km® ( MAXENT FRAIZ5E ) |
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AP R BRI AF AR EF A 3, 2808 1L AR EL s () AN RIZUN G A ARR I IX 20 A4S, BRI T 3500. 9km?
FRARIBSAE B8 (338 BRI FAE SR ) | ARIBRZE BRI AR 32. 5% , Wi 67. 5% MIARIBHE R ARG B A R )
o OXEL Mg BH | SR R L F A AT R P AR AR B 0 A AR ORP B 2s RABIX (515)

AR 0 50 100km
) KB R A el Wk E—
) A E AR

BE5 MEBEERPRE

Fig.5 Conservation status of forest musk deer’s habitat
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TGRSR o FH G DATE DUARA X B 5o R 7 8 A B SE bR R A B 40 A i 5 T R AR SR R M 1L
FRRBE FXBRIET 530 X HEA T TN, BE A B AR A AR 4, RS 7R R 0 JRUEL A3 MK PG 3 DA B AR
HBA AR 1L b DA AR A B2 A, 3K S SR BRE AR . KA B PRI LA EOR 1 T T B By ELag R X
HARFE AT B, A RIS ha /b AR IX A3 A A v, MAXENT AR R F00 14 A4 B A 58 4 v A 18 13X — X B
YGE B A AR e LR IX 3k 5 SC PRI LS 230, T ENFA A0 T30 3 — DX UG B AR B 38 H
A SR AT FU AT, DAL ZR RUBE T, 25 06 v G 50 DX AR 43 1 14 45 G S bR B A B 5 ol T — e R L 1Y
Sy FVFIRG B 3 B T A S WAk R T i AR Ak, A7 B2 E— 5 AT AR IBE A 58 110 3% 38 1R 3B, AR 04 DR 1
RN FEH Sl E P TR 1 A I

PR M 0 RSN 3 BN IE S B R s Ik B /N R AN R AR R AR R R
M ARG A SR R A B -, XS5 TE H AR KRB L sl By TR A AW A B A M B AR B8 = B R
FIANTE . FEARI DXRE I BRI AR A B RN ER TS B 17726 B A 3% sh LI N R T S RS A= 355
B STEREE K AR RS TR], PRIEE AR B e R 10 £ B [N Pt & AR ARk A KR s ) |, E R 5
MK BB IAEE R, iy s AP AR AE e /N R 25 8] L, M BE V5 L AL S sh i A A7 2%
YIS R B R sh iR BE vt 20 L B AR W RS 7R R BE A8 00 501 s A B A 1% 1) 32 B3 o IR, (LY
LR 52 M BB A il 2 DR A BRIFSY | A8 T B kB A UL X 50 B8 (AR B3 2 3

T 25 F S BB, S AR B 04T B A S PR B A () A A ol TR 7 (I AR X 2 2
DA REA A A DR SR ST 1), MBI 43 SE PR AR 358 T AR AR B AT BRSPS TE A O 28 0 1L 3R ) PRBE 9% U
P DA L, (1) FORT AR R R O 4 DR 2R AR B DR 47 28 B DX 1 30 A A% DR, e i R i B P BRI 22 e
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JCHR L1 3t A RT3 1K (2) FRBR 2T IE P55 Ok 22 9, bR B LA S L By A= sh I RE RS 1 e i id | 18
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