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Evaluation of habitat suitability based on patches of the Sichuan snub-nosed

monkey ( Rhinopithecus roxellana) in Shennongjia, Hubei Province
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Abstract; Based on patch level, the habitat suitability of a study area can be deduced by the landscape pattern of species
distribution, which is crucial to landscape planning decisions. This study investigated the habitat suitability for the Sichuan
snub-nosed monkey ( Rhinopithecus roxellana) in Shennongjia, Hubei Province. First, the disturbance threshold of the
agricultural land was analyzed. Then, Poisson regression was used to construct the monkey distribution model based on the
patch scale, with vegetation types, patch characteristics, and human disturbance characteristics as variables. The model of
the results was combined with the road suitability map to estimate the monkeys’ suitable habitat distribution. The results
showed that (1) the disturbance threshold of agricultural land was 2,000 m; (2) the optimal model revealed that the
monkeys preferred large and simple-shaped patches with cold-temperate coniferous forest, cold-temperate coniferous-
deciduous broad-leaved mixed forest, and temperate coniferous-deciduous broad-leaved mixed forest vegetation types, and
avoided agricultural land; (3) the road has become a major obstacle to dispersal. The distribution of R. roxellana was less
disturbed by agriculture, which was also a barrier to the expansion of the distribution area. It is suggested that the

Shennongjia reserve should carry out monitoring of the disturbance of wild animals by road activity and tourism.
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Fig.1 Vegetation map and occurrences of monkey in study area
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Table 1 Suitability level of road disturbance

5 H M Suitability 1% ‘. Suitable Y3 ‘H Sub-suitable 3T ‘H Unsuitable

5538 %5 5 Distance to the road/m >2000 1000—2000 <1000
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Table 2 Variables of landscape index in Possion regression

FEH Index G HARE Abbreviation AT Unit
THFH Area AREA hm?
Ji K Perimeter PERIM m
JEARFEEL Shape Index SHAPE —
HHIEAMERIFEEL Related Circumscribing Circle CIECLE —
AR T BR FC B BS H5 4% Euclidean Nearest Neighbor Distance ENN m
LBILFEEL Proximity Index PROX —
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Fig.2 The utilization of monkey to different distance from the
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Table 3 Vegetation types and statistics of vegetation types which snub-nosed monkey presented in Shennongjia

AN iR i 25 ik Byl PUETRNEY 4 WERE ST E 53 1/ %
Influence type of agricultural land Vegetation type Frequency Percentage
A2 A FH M5 i) TEWRHEE AR 163 17.74
Influence without agricultural land FETRMEAE 95 - R R A 95 10.34
[RTIE /AN 174 5(18.93) *
ML Y5 R R SRR 193 21.00
PN N 17 1.85
S A T R 0 0
LR A 0 0
SV 155 LLIVEE A 137 14.91
A 19 2.07
JITECR N 0 0
FoAth (BFH AS Pl ERR M K380 17 0(1.85) "
AR 5 FEWRPEET AR 9 0.98
Influence with agricultural land FEVR A -V - i YR ZE AR 22 2.39
(RITE /NN 25 0(2.72) *
ML Y5 R R SRR 15 1.63
5 I ] b 24 2.61
G S A T R 0 0
A A 0 0
SV 155 LLIVEE A 9 0.98
Hif 0 0
JITECR N 0 0

s 55 PR RN TR T P R A

F4 BTENPHEZHGE

Table 4 The significant test of single variable regression model

Z 1 Variable Pr(>Chi) B Significance
BT Vegetation type ( VEG) < 2.2x10 -6 s

A T4 Agricultural land disturbance ( AGRI) < 2.2x10 16 -

AREA <2.2x10 71 .
PERIM < 2.2x10 716 o
SHAPE < 2.2x10 16 -
CIRCLE <2.2x10 71 -

PROX 0.2328

ENN <2.2x10 716 ot

w % % fRF P<0.001

4 itig

AR VAR [B1J5 (Poisson regression ) A4 T BEHR RURE (960 5 AR BE DRI A TR A AE Y
LA PRI AR S5 2R R A R A T DB 2000 m s A O 4 TR AR 2 AR BT B0 A0 SR 1
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Fig.3 Suitability map by model prediction and suitability map of habitat
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Table 5 Model selection of Possion regression
B ik Bt ,
Model Initial model Final model R K AlC AlCe AAlICe
VEG+AGRI+AREA +PERIM+  VEG+AGRI+AREA +SHAPE +
! SHAPE+CIRCLE+ENN CIRCLE+ENN 0.36 7 1713.20 1715.01 0.00
VEG+AREA+PERIM+SHAPE VEG+AREA+SHAPE+CIRCLE
2 +CIRCLE4ENN +ENN 0.34 6 1765.00 1766.34 51.32
AGRI+AREA+PERIM+SHAPE  AGRI + AREA + SHAPE +
3 +CIRCLE+ENN CIRCLE+ENN 0.33 6 1782.30 1783.63 68.62
AREA + PERIM + SHAPE + AREA + PERIM + SHAPE +
4 CIRCLE+ENN CIRCLE+ENN 0.24 6 2006.03 2007.37 292.35
5 VEG+AGRI VEG+AGRI 0.20 3 2081.21 2081.58 366.57
6 VEG VEG 0.16 2 2172.09 2172.27 457.26
7 AGRI AGRI 0.16 2 2178.31 2178.49 463.48
8 CIRCLE CIRCLE 0.08 2 2354.71 2354.89 639.88
9 AREA AREA 0.08 2 2364.90 2365.08 650.06
10 PERIM PERIM 0.05 2 2443.85 2444.03 729.02
11 SHAPE SHAPE 0.04 2 2460.50 2460.68 745.66
12 ENN ENN 0.03 2 2476.35 2476.53 761.52
x6 HEETEMSH AT
Table 6 Variable estimates of Possion model
ks E ¢y brifi 22 28 Pr(>lzl) L2
Variables Estimate Std. Error z value Significant
FREE (Intercept) 2.056 0.051 40.45 < 2.00x10 ~'° * ok ok
VEG 0.33 0.040 8.31 < 2.00x10 ~'° * ok ok
AGRI -0.42 0.059 -7.18 6.99x10 ~13 ok k
AREA 0.56 0.044 12.87 < 2.00x10 ~1¢ * ok
SHAPE -0.52 0.064 -8.10 5.38x10 ~1° *E ok
CIRCLE 0.77 0.063 12.37 < 2.00x10 7' * E ok
ENN -0.23 0.071 -3.26 0.00111 ® %

= fUFR P<0.01; = = = {3 P<0.001
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