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Abstract: In this paper, we identified potential corridors and buffers for connecting all the existing sub-populations of the
Yunnan snub-nosed monkey ( Rhinopithecus bieti) based on graph theory approach and the principle of the least cost
distance and the least home range model for the monkey species. According to the correlation between genetic distance and
habitat connectivity of the least cost distance, the threshold for potential dispersal was identified for the sub-populations in

each of the five management units. Potential connectivity (PC) index could be then evaluated with the threshold, and the
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PC index could be used to estimate the impact on the monkey’s habitat by agricultural land in terms of landscape
connectivity at different scale scenarios. In this study, we found: (1) the threshold for the most optimum least cost distance
of dispersal was estimated about 1600 between the monkey sub-populations in each of the management units in a 2.15 km
buffer. (2) The improvement of four types the agricultural land situation could promote increasing landscape connectivity.(3)
the 15 existing Yunnan snub-nosed monkey sub-populations were divided into 3 different quantities and structural in the
patch scale, in scenario C1 and C2,the landscape connectivity was not changed, while in scenario C3 and scenario C4 the
landscape connectivity was decreased and adjacent components would merge into one. Thus, the home range of the monkey
snub-population would expend, which in turn would be conducive for gene flow. This finding might be significant for

conserving the monkey species range-widely.

Key Words: graph theory; Yunnan snub-nosed monkey habitat; different scale landscape; agricultural land;

landscape connectivity
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Table 1 Population and habitat of Yunnan snub-nosed monkey!?*!

iR ARG B b g6 T 217 [/ km? B B 2]
Group Monkey Habitat Number Group range Management unit

G4 SES 80 117.6 s1

G5 BAEF >300 180.4 S2

G6 wRiE 50 61.9 S3

G7 FEHE Sk Bk 5 100 208.4 S3

G8 [ 9 90 Sk it 300 200 131.6 S3

G9 MEAE vty 4 >900 82.9 S3

GI10 KB FD ARk AT 30 36.4 S3

G11 AN 250 41.5 S4

G12 KIF+ <50 41 S4

G13 KA 120 22.7 S5

Gl4 Frvbil 100 16.5 Ss

GI5 Je 1l >100 14.8 S5
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Table 2 Habitat type and cost value

A B L=k & /N
Habitat type Vegetation type The least cost value >’
HRIEH A Optimal habitat TR A LA ERAZ AT AR B R TR S bk 1

UG FL2EBE Suboptimal habitat i PR gt o] 10

1 FE 3 Suitable habitat (e[ =TT RS N 2 N 70

AAE B35 Unfavorable habitat AR T LL i b AR A R A 90

FHAS Barrier T KR Ao AN TES N T Pbk | 32280 i 100

222 FEFJERE LR v X AR O 43 B
HERESEEAEEVIRR, MG R E, YR e B o i P iz 2 R B R B

http ; //www.ecologica.cn



4 A E = 36 &

A2 S by s M AR PR 2 I, W) R TR R 3 TP B 7 FORN B8 04 32 2 0 2 1 R, 18 S BH 0K
AEAFIRINE, TE R VAR SIS N TN G0 R A ) B R ) P R AR W R R A Bz B
BEIRAY A Bl 2 B B R B PR R R Y

F5 DI b A A PR R HE o 22 | TEL 4 22 10355 90 R 55 0T 5 DXl T RRUARH 28 B8 /0N | PRI AR SCAT
JRR 18 5% 1 DX DAY 18 A8 ST T A DA VA XL 45 22 M 2 b % 422 B )52 M, 275 8 AR LIV T ORI Ry v, A
TERE R B /NG 14 Tk 21 O (B 25 13800 B A S 22 o X
2.2.3 B S AERE B B A TR AN W) 45 L EA DT (R A AFF 1 P BB 1

FATIATER — GBI A 220 28 Wi A AT REPERR K, e 422 Bt K SR T AH SR8 A4S #LEA T 2Z [R] VL 4
L2 MRS T REPEAR /N O B AR /N B BRI H) P B R WAL, A TR A MR =
BEPIAY 12 AT 4 2206 18 a3 i 5 AP BELRAG P0  3 aeh X AR () PR BB 43 M T 4 22 A0 A7 U2 M skt 1 1 B 45
NG FHE B A A DG, 43 SR AH @145 JHL B G =2 [ 9 B 5 44 EL A L B 5 2 () e /N 1) 2 P 28 4 R TPA 1R
AHAR A BB TC 2 [A] AR A R VT B T4 I e A 5 B
2.2.4 AR AU IREHROGTIEL 5 22 A S 32 422 JEE 1) 5 i)

SN SO BE B R R A 2 5 T, AU SO 23 [RI 85446 6 B VT G & i L 5 AR S X A 6
LR T A 2 B B TR R R IR S e SO R K AR S s B 4 FRVETE AR O BB ek
LA, CL THANIE BAEBE (9% FITE S 90) DL Ak Sy JHR 388 22 i X P 194 4 AP (2 355 28 10 BELARST, 28 T IR Ay
100) ;G2 G B AEBE (28 HIAE R 70) AR Ak A TR 108 222 i DX oA ) AR A 5 €3« UGG AR B8 ( 2% FIIRE R 10)
A Ay JER T8 % o DX DA ER A A 5 G4 Bl B A 35 (SR FHIRE hy 1) DA JBR T8 22 o IX P B A it HEAS [R) 1
ser AR AT BB 00 B AR B I (A, i FH B1R A v Y AT RE 4 45 % ( Probability of Connectivity : 4% SC & FK
PC) MTTHER PR S00 RURE 5 B RO - R S0 X VR 4 22 A 06 5 I 325 2 B 1) S

TESOMRE I PC IR R i B A% 12 i 1 728 Ak, 48 B0 115307 2846 7 S5 WL rb A B8 B B 32 3l 1) B 2 1
B, MEEHZ ] F R R KT BE, A X A BN 38 5 /N T 30558 TR, WA BT TR E

PC $8%U7E Global K AN .

PC= z;lzlaiZ;ZIajP;/Az (1)
Hor, a, Fa, Z0 0 BEHE R G R TR, A S A S 00 1 T AR (B 45 A 5 DX Iy T AR, L G 2 b R R A R
M) o XS ARAE AT RE PSS AS IR T BEH 1w AR JE 1 491 G R ) T e o — S LB B A R L AR AT
Hh X SRRV R RE B RO AR DG Y (A 1 T AR Y BT, AR ARAE ), IRARSE T, N B KU/ A S M P A0
XIEE) o P ARCRTERE i FIBEH j Z TR TERYpRA T, JE B BE o R RO R BEH @ F j BB AR IR, feok
T REM B ARG T BES 1 j Z I EHEEEh( Py = Py ) AR BE  Fj BEESARE W Py > P, Y
P,;k = e % (2)
Hop, d, f5 8/ N BB E, o B p Al d Z240H) , EIXAARRATAT LUA | BEE AR A /N 3% R
B o, HBESR R AT REPE KB R AR A

FEREHRE |-, PC $8 50 TR 5 BEHUKE 122 A ] I3RS 211 PC 8 EUR AR R 9 20 73 1) i 12
JIE | BF 8 (AN U N P BEHE 75 3 H 1 A5 A AR S R 53 20 53 (0 HIE ok i 5 1 S (R I o 1R, 45
FEAIEGE XI5 A [R) 4 53, /N T 55 (B RG  BRERRAE [7] — S AL o3, KT BUE AN — 457

3 ZBRE5S

3.1 JERIH KRR 2 v DX ST

P 1 W] T RS DCIRRI A B 0T L AR E AT ) die /N B BT (L, T AT A e [ 9 A )™ HORR I, AT
TEA) HURRIE Sy vl | DA DR AN DR A0 R/ N 14, Tk G008 {8, 1155045 22 o X A BE 5 2.15km, 7E2.15
km JES T8 Z i DX LA, FAT TR 2 T AR A OB BE R 768 B

http ; //www.ecologica.cn



24 11

BRIV A RRUEE N ARBTG5 22 M 5 W 1 FE R ) 5

fffff Wi
[ B
TR

80km

Bl 1 RS R R 0 B 2 i X

Fig.1 Study area,corridor and corridor buffer
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Table 3 The difference of function expression( * as the optimal function)

PR K Function type F3k 3 Expression R? FEA K NSample size
2% MR Linear function y=2%10"%x+0.069 0.359 32
XFEUPR A Log function ¥=0.024 In(x) -0.103 0.396 32
T8 H PR %L Exponential function §=0.059 2107 0.361 32
# FEPREL Power function y=0.009 x> 0.408 32
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Fig.2 Collection between genetic distance and path distance
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Table 4 The types of indexes in different scenarios

Ti§ 5t PC 54 L A PC b3 R AR
The change of The change of
Scenario PC index Link number Node number The rate of PC _P change o © change o
link number node number
C1 9.92x107* 2447 1815 6.83% 2 0
Cc2 9.96x107* 2450 1815 7.28% 5 0
C3 1.02x1073 2454 1815 10.09% 9 0
C4 1.21x1073 2498 1854 30.43% 53 43
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Fig.4 The beginning component and the changing component
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Table 5 Compare the components PC index containing the monkey habitats

%4 Scenario cl 2 C3 C4
#2043 a(PC) Component a 1.83x107° 9.90x107* 1.02x1073 1.20x1073
204} b(PC) Component b 5.28x107% 1.56x107° 1.84x107¢ 7.26x107°
2043 ¢(PC) Component ¢ 3.92x1077 5.28x107% 5.28x1078 5.60x107%
20/} a PC Z84L 3K Rate of change of PC of component a  —100.00% 7.33% 10.12% 30.26%
2073 b PC 24k Rate of change of PC of component b -99.96% -98.93% -98.74% -95.03%
#14) ¢ PC 284k Rate of change of PC of component ¢ 645.25% 0.47% 0.38% 6.46%
4 itig
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