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Detecting suitable habitat patches for wild animals based on the cumulative

resistance: A case study of Yunnan snub-nosed monkey
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Abstract; Identification of suitable habitat for animals is of significance for wildlife conservation, regionally ecological
protection and the planning of nature reserves. This paper, taking the habitat of Yunnan snub-nosed monkey as an example,
selects seven factors affecting the habitat suitability including vegetation types, elevation, slope gradient, slope aspect,
distance to water, distance to rural settlements, and distance to roads. Based on GIS technology, this paper constructs the
resistance surface. By determining the cumulative resistance threshold, the reachable area is calculated and the patches are
divided accordingly. Combining the existing habitat and reserves of monkeys, the comparative analysis showed that the
proportion of the suitable habitat in the research area was relatively low. The movement of the monkeys is blocked by human
activities or water system, and their habitat is damaged to varying degrees. In addition, the habitat suitability reaches the
highest in the middle, followed by that in the north, and the lowest in the south. The method in this paper takes into
account the strong blocking effect of obvious surface features on animal movement for the suitable habitat patches,

considering the spatial continuity and patch integrity as well. The results can reflect the regional differences of habitat
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suitability in the study area.
Key Words: Yunnan snub-nosed monkeys; resistance surface; GIS; habitat suitability
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Fig.1 Study area and its topography Fig.2 The distribution of vegetation types in the study area
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x1 BSRTFHEIMEEFNEN
Table 1 Evaluation criteria for habitat quality of each factor
T B AL A FE7K R Y B A TR 3 1 P 5 A

Vegetation types Cost Distance from rivers Cost Distance from roads Cost

IR ey N Al e NN = S N S

Broadleaf and needleleaf mixed forest . Deciduous

1 1 1 1
broadleaved forest, Open evergreen needle-leaved forest, <300m >1500m
Evergreen broadleaved forest
HEA M Shrubland 50 500—1000m 10 1000—1500m 10
VEMEF K Deciduous needle-leaved forest 60 1000—1500m 70 500—1000m 70
Fjh A5 E G BB R
Grassland, Lichens and mosses, Sparse vegetation 70 >1500m 100 <500m 100
Wetlands . Bare areas
b K e ANEKIE KR K AR
Rainfed cropland | Irrigated cropland ,Impervious , 100 Om NULL
Water body ,Permanent ice and snow
Berm) A R A B A Yo A
Aspect Cost Distance from residential areas Cost Slope Cost
Y TCYE ] South or no aspect 1 >5000m 1 15°—25° 1
K Y 8% VE FE 3% Southeast or southwest 10 3000—5000m 10 25°—35° 10
ZRIL B PG East or west 70 1000—3000m 70 <15° 70
ZRAE B PE JE 3% Northeast or northwest 80 <1000m 100 >35° 100
Jt3k North 100
IR Altitude JZR Cost
3500—4000m 1
3000—3500m 1% 4000—4500m 50
>4500m B <3000m 100

2.4 WE N T RCGE

JZE R HT: (Analytic Hierarchy Process, [FK AHP ) & FF MBS L ) 5B B4 e S H A e ) i, X5
Wi 2 R S A DR R AT A HEFP O 7 vk .l TR R T S 5 I L Rl OR Y 64, 9 iz B B R
WFFE S BR TAE AR FE PR 7 R A A 3R Al L, AR SCEE T AHP 53k, B 7 A A2 25 TR 18 5% i AL
U NEA SCER TR AT AR A AR 2 R X T 4 22 B R (R R O A 19 bRy
HEUT(ER ) BRI S R R P BLZ R R ) — AL IR ) (36 3) TR %
PR~ S e A EE A AN 3R 4 s, X I R BB AL — Bt AR BR ol 0.0529<0. 1, IR A AL

F2 FHEEREERFRERESSX

Table 2 Criteria and meaning of value of factors in judgment matrix

FRifEE Criteria % X Definition

1 PESEIEI LT,

3 BT i HH T R

5 EESRATEST I he s

7 BT i HH T SR

9 i LD i i e

2,4,6,8 LA o RS X o {

L%:% ...... %f BT BT i bR e 25 T ST ¢ e WA SIS ¢, = 1/C,
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Table 3 Judgment matrix
. T, i C, i C, BTk C, Bl Cs i C B R C,
! Food Rivers Altitude Slope Aspect Roads Residential areas

C, 1 7 3 7 9 5 5

G, 1/7 1 1/5 2 3 174 1/4

Cs 1/3 5 1 7 9 3 3

Cy 1/7 172 1/7 1 3 1/5 1/5

Cs 1/9 1/3 1/9 1/3 1 1/7 1/7

Ce 1/5 4 1/3 5 7 1 1

C, 1/5 4 1/3 5 7 1 1

x4 ERAFNERH
Table 4 The weight coefficient of factors

K Factors (o8 C, C; C, (o Cq C,
AT Weight 0.3837 0.0481 0.2593 0.0353 0.0206 0.1265 0.1265
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IR IE BN SR (181 4)  HEBR = A~ AR/
F 1.5km* BEHRLG |, T 4 22008 1) 5l B AR B BB A 7
A G5k PI—PT(E 5) , e RBEHTE AL ZY 384.3km?,
T/ NBEHE AN 14.0km® 2247, B2 R 1009km* , X /5
WX IRIE AR 2.9% ., Feidi AR SR BEHR A 3 52 B0 i
BRI R HBEP AR, F b 04 ol B
HOEH D BN, UGS B A BRI A 2506km , B
FEXIBI 7.3% ,— Mol B A B AL AT, 8120 km*, 2
T 5 X S T AR Y 23.6% , SRR U, AN ) 45 4 14 A= 355
FEZS [H] R R R B RS | A 518 T SRl B
ASEBEHTT I, ) S 47 JR 0 ik AR rp o G REAIR , AN TS A
BRMIBUA 22042km? | (55T XA 48K LA
3.3 FRAZE IR

Zhao % N MBFFE 1 HRc sk T I & 22 e LA SR AR
PHIX R XS B B S 75 AN, AR SR
FHZE SRR rp S i SCEE 1) VL 4 22 1 BN S B | X A A
SERPATIRUE . 40T R, A5 12 A7 A5 7 1 Fed 'H AR
BEN, 14 AL TEAERGE B AR BT, 33 AN 5 T 1 — it
AT, L2 79% RS AL T H AR (A 16 4

P TAE BAS , EAE AR NI 4K 24k

R — el B AR B Xk, Herb A 1 AN TS A

BB km I 3 BRRENESLREHENE

3.4 IAGERERTAE M B AR DX A B 5 B Fig.3 Resistance surface of monkeys in the study area

A BRAR A DB (B 2B st TE] Sk 2015 429 H)
HAR ORI ST IS N AR X, 17 D ERER S5 Q1—Q17 (I 5) , eI fE b, B Q4 .Q5.Q14 4, Hig kA
HOAETERE D ISR XTE BN, o Q4 B PR X, Q5 2 1 S AP X, Q11 B X i
BIATAGE . Q6.Q7.0Q8.Q12,Q14 b 5 AR feal B AR BT 5 4 A8 UGl B R BE B2 Q4.Q9.Q10,
Q13 ; iy 8 MRBEIIAE—BOE B A BN, B2, 17 AN T 1 4 0 A 76 18 AR BE P

R5 HELBREREEMNS

Table 5 Habitat suitability classification of Yunnan snub-nosed monkey

CIEEN TR NER L CIEENTIEA & E
Accessible area/km? Suitability Accessible area/km? Suitability
160.8—325.8 Tl H 33.3—82.3 — R

82.3—160.8 b/ CTNER 0—33.3 AIEH

T HAE B BT P3—P6 i Ae FhI XA (1 S35 AR X T BT BN R P P2 PT7 BEBR
TR XV Z 40, Hdh P2 P7 SR 4 22 B, BF5T X3 N AR 37 IX TR AR AL 7329km”, A5 4409 km’ &
TG E A B, 245 B A B AR Y 38% , Hirh s B AR BE R 846 km?®, UGE B AEBE K 975 km?, — i AR B
f7 2588 km?,
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Fig.4 Habitat suitability evaluation results Fig.5 The distribution of monkey habitats and nature reserves
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HSZ AR DR R A A R X 22 A ) R M 5 A DR, LT 22 R REA 15 IO APt PR3 T o 25 2 PR3 2%
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