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Impact of the villages on habitat quality of Yunnan snub-nosed monkey in

northwest Yunnan
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Abstract: Improvement of villages’ economies in and around the Yunnan snub-nosed monkey's habitats continues to come
at the cost of decreasing ecological quality of the habitats. These areas are rich in natural resources and their biodiversity is
among the richest in China. This paper uses the Principal component analysis and InVEST model of GIS spatial analysis to
study the impact of villages’ economic growth on the habitat quality of the Yunnan Snub-nosed monkey. The analysis
included 2,575 villages and 344 sample plots in the monkey's northwest Yunnan habitat. There were 12 groups of monkeys
in this study. The results are as follows: (1) The economic development of villages in the south was better than that in the
north. (2) The habitat quality in the northern region was higher than that in the southern part. The impact of villages in the
north of the Yunnan snub-nosed monkey’s habitat quality was smaller than that in the south of the region. The northern
habitat rarity was higher than that in the south, necessitating priority protection strategies due to the ecological stability
weakening. (3) There were 12 villages in the monkey habitats. Three groups ( Groups 3, 6, and 12) had low habitat
quality, which affected the development of the villages. Three other groups ( Groups 1, 12, and 13) had scarce ( fragile
bio-diversity) habitats, which needed to be prioritized for protection and repair. Over half the habitat area (52.71% ) was
low-quality, about one-quarter (20.44% ) was medium quality, only about one-quarter (26.85%) was high quality.
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TEECHE A R PR A B R H SRS RGN = F A BT S T I K5 344 HUrE b3 R B 2 e 8 MOl A 1
TTBE 2017 AFAE U GE R PR A 508 (RE U3 6 mx8 km AR K 28.28 m iR 0.08 hm’ i 1E 7 T [E E FEHL ) |
2R R IR R ER
2.2 WHER I
221 ERWST TR

TR IS8 XN Y 2572 A4~ A SRR AR EE FAR BT N 280 BR il it | eI AN 2808 IR R e B v 30
TR BRE R T2 W55 HT (PCA) 2272 Bk (3£ 1) . I PCA 7E SPSS 26.0 THL, 7 1l & K6 504 F 1 225K
T AT BCRAEAE > 1 0D 05, IR B B AR R R I 7 5.8 A AR 27615 47, F T1T
M BERFT I R AL, ARG B SRR B RS R oy b W LR o 1 VI I IV, V VIRV, [ 280 45 2
R BN FARR R BT (% 2) .

x1 BANUHSZFHIEER

Table 1 Social-economic data index of villages

N Sictan TR ARbR Rt || —HiEbE T RARbR 45
Primary index Secondary index Code || Primary index Secondary index Code
BRI (X)) & FIAR L T A hm? Xy, || &¥(X5) 2205 M/ T I8 X3
Natural resources 7K H T B /hm? X, Economics PR A/ T3 76 X3
SR hm? X3 BRI A/ TT G X33
A BBk A hm? Xis Mk A/ T3 I8 Xa4
28 5 PR T AL hm? Xis =R A/ TG X35
N R T B/ hm? Xi6 PN NGT X6
ATH(X,) EZNUNEVIN Xy || BRSO (X,) PR B 42 0/ km Xy
Population VA INEVIN X5, || Infrastructures P B e T 5/ km X4
CATIpAVIN X3 R/ Xp
F—ral B A Xos A 2 iy 4/ 4 Xas
YAV VIN Xos HaPrpL/ 4 Xis
LIEIN VN Xa6 FEEFCA/0 Xy
INEE BN Xy, || BEIR(XS) WA/ P X,
PRI N Xy || Energy resources KIAREA /P X5y
HH(Xq) INFENEFE ) Y% Xq1
Education 2 N2EHR/ % Xe2

R2 BANERERIDITE

Table 2 Classification standard of villages development grades

gz A A
VE:D{TJF%{E?E](Z) (-»,-0.5] (-0.5,0] (0,0.5] (0.5,1] (1,1.5] (1.5,2] (2,+)
Comprehensive score range
IR Al A 2 )
ISR LA 2 I 1 I v v - -

Scale grades of villages

222 FEHiabE
FIFHREH > EhRiE (£ 3) , TR SR E AR Y= 2 WX, 18 344 ke ZE 54545, =0 X 05

ST PR 2 AAR A (A T 00 IO 43 00 1.2 13, W AT R F AR ), AR 255 750
(B, #% N RIEN 4 MABFRFEH (R L),
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F3 M EIRE
Table 3 Classification standard of plots

AT FEKI 43R HE Classification criteria R
Evaluation factors 1 I 111 Weight
MK FISRIE Forest naturalness 1,2 3,4 5 0.19
FRATER Z5H Forest community structure 1 2 3 0.18
W FPLERE Tree species structure 6,7 3,4,5 1,2 0.16
FE W MBI 35 B Total vegetation coverage =70% [50%,70%) <50% 0.15
HRHE Crown density =0.7 [0.40—0.70) [0.20—0.40) 0.14
SEIIM R Average tree height =150 m [5.0—15.0) m <5.0m 0.12
A 955 - JEE B 254 Litter depth grade 1 2 3 0.06

x4 FEMETERTEN

Table 4 Ecological grade evaluation of plots

HEBER s . HBEY e .
= LR A AR S NC] M LR AR AR N
Ecological . K ) Ecological K . R
Comprehensive ecological quality score Codes Comprehensive ecological quality score Codes
grades grades
f: Excellent <1.4 1 #1 Medium 1.8—2.2 3
K Good 1.4—1.8 2 7% Poor >2.2 4

2.2.3 BT InVEST BRI A 55 B i oA

InVEST AU (%) Habitat Quality A3 DL b F1 FH/ 83 85 T A= 4 22 eV Bk DR 22 8 Bl i 47 26 55 B s P A
T e b DX A - b R FH /B (LULC ) 28780 (19 1 A S 28 R 5 (IR AR R 838, HLZ i A rp A= 5%
Jo R R AR B R PR A O A W 2 RE R R Y A B A BT A 48 A A 45 2R BT R K B ( Habitat
degradaton ) . AF 5% Ji 1 A1 AR BEAR B (Habitat rarity ) , BRI A S IUSCHER DT AR YR InVEST B8 (i 7 455
Febn , Az 818 A B A A 5 R S T2 AT 2018 A1 B - M ) FH /78 ol PR AT 40 B, 10 A 355 A S B 2 P R X £
2000 471 2018 45 (1) 1 1 F) FH/ 78 B K] (%) 3 AR BE Bk Pl AR SC DL 2000 A A Hib R /78 AR R S HE Y
LULC,2018 4 -t 1| FH /85 8% K S 9 LULC, I8 E [ SR AT | £ 38 AR AR HD N T 28 55 Ak A B AT A
TSN N AR B R AR 2 SR SRS 2018 AE A AR SR B

F ArcGIS 10.6 43504 1.1.5 .2 .2.5 .3 3.5 km F1 4 km P48 X HOA [ A 285 5 25 40 (R e 2 v X 9
I3t gE v X N ARA T 2 T8 S S B0 L Eviews 10.0 43 SIS SR A I 2 38 5 RE M 00 A 56 M4y
B B s SR RN 2 T G B K B BN 2 km A4 ko, X R PR | A R 2R R A 1 R
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Y AR (5 R 59.83% 5 Z54% TIT 1Y 1 ARA 5 Ly 24.49%  Z54% TV 10 E SR 5 HE R 6.26%  Z54% V 1% [ SRk
N 2.45% ;25 9% VI ) A SRET &5 N 2.18% ;25 5% VIT ) A SRK 5 LN 0.58% , A3, BIF 9% IX et B 3 A
SR R AR Bt R RS B 2 R S

=5 BMEFEMS
Table 5  Attributes of threat factors

B T e KR i B &N SEY i e
Threat factors Maximum effective distance of threats Weights Decay type
B AR T Village T 2 0.4 /¢ ES
AR FT T Village TT 2 0.5 ——
BSR4 T Village TTT 2 0.6 RGPS
FARAT TV Village 1V 2 0.7 —
FI9AFT V Village V 2 0.8 S
B 2RFT VI Village VI 2 0.9 —
FIZRAF VIT Village VII 2 0.95 -
ZiH Village road 4 0.7 2 e
HAmAEM AL Other non-forestry land 1 0.6 RGBS
AT 23 Economic forest 1 0.7 RGBS
pdis:i Agricultural land 1 0.5 & RUR o
AN T2 Artifical construction 3 0.8 P& RO %
F6 T FAEBEAAI BB
Table 6 Sensitivity of land use types to threats
1 i A1
Lo v Land use H.abi.@ Vill  Vil2 Vi3 vild  Vils  vile  Vil7 Vr Onfl Ef Al Ac
type code types suitability
1 HAAEM A 0 0 0 0 0 0 0 0 0 0 0 0 0
2 e LB IR 0.6 0.7 075 038 0.9 0.9 0.9 0.9 095 04 0.3 0.4 0.8
3 TEA MR 0.8 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.5 0.3 0.4 0.8
4 PN 1 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.5 0.4 0.5 0.9
5 Sl Fic s 0.2 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.2 0.1 0.1 0.2
6 2Eq 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.2
7 IR AN 0.6 0.6 0.6 0.6 0.6 0.7 0.7 0.8 0.9 0.4 0.3 0.4 0.8
8 MM 0 0 0 0 0 0 0 0 0 0 0 0 0
9 23/ TN 0 0 0 0 0 0 0 0 0 0 0 0 0
10 /les 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.4 0.2 0.1 0.1 0.2
11 T 2kl 0.8 0.7 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.5 0.3 0.4 0.8
12 PRET N 1 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.5 0.4 0.5 0.9
13 PayEap v N 0.2 0.3 0.3 0.3 0.3 0.4 0.4 0.4 0.4 0.2 0.3 0.1 0.2
14 R 1 0.8 0.8 0.8 0.8 0.8 0.8 085 085 05 0.4 0.5 0.9
15 AT 0 0 0 0 0 0 0 0 0 0 0 0 0

Vill; [ 2RK T Village T; Vil2; FARK] T Village 11; Vi3 [ 48K} T Village I11; Vil 2R IV Village IV Vil5; FHARKS V Village V;Vil6; FI 284 VI Village VI;Vil7,
FIRFT VII Village VIL; Vr: £ 38 Village road; Onfl; HAIEMHL Other non—forestry land; Ef; A T2 3K Economic forest; Al; 4 ¥ Hb Agricultural land; Ac: A T8 5

Artifical construction

R7T BANEREHNEE

Table 7 The quantities of development grades of villages

£ 1 I g SFY IV EHV V1 vl
Grade Grade T Grade 1T Grade III Grade TV Grade V Grade VI Grade VII
i Quantities 108 1539 630 161 63 56 15
T Weights/ % 4.20 59.84 24.49 6.26 2.45 2.18 0.58
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Fig.2 Grade distribution and spatial pattern of villages development and Yunnan Snub—nosed monkey groups

3.2 RPN 4 225 B B o i )5 e o0 A

A SRR I S WA L [X PR A 58 4 - b R P 2 R B e ol e F R 8 R DX 3l A 28 g SRy iR e L R
B ek 2R B0 R | S Wi A S5 BEBR P A - R P S AR AR AL AR BE K, R % - ORI FH S AR 4 A B B b | X
Sl A 118 A 35 o R A 25 22 G R (e 1k T RS2 BRI ZL A SE T AR BT (1EL 3) B SE X AL R 2k
B LR EB R, A6 SR A A i X TR 4 22 A A BT T i LU R R Y SR/ 5 AL BB 04 A SRR ik HL R R, AR S
FaEth2E , MBS A SIS . A Bl as R 0 A I 50 0 B (3% 8) , K L i A= 55 I i de ey, 49 (E 0
0.5042 ; % PP EL A4 AF 385 T e %, B9 0.1630, = BB A A4 BE R Bl o 55, Y94 K 0.0143 ; A% HLR B9 4=
BEmf v I, B{H 2 -0.0335,

*8 BEEERENMERHRENSE

Table 8 Mean value of habitat quality and habitat scarcity in each county

B AR A B B £ A B A B B
County Habitat quality Habitat rarity County Habitat quality Habitat rarity
iR L 0.5042 -0.0256 &)1 5 0.4248 -0.0247
[TRAR=S 0.3610 -0.0008 = ek 0.2721 -0.0193
A YUTRA 0.2243 -0.0005 EiR kA 0.3312 -0.0335
IR 0.1630 0.0143

3.3 HE WA X 52 AR R 2 8] 50 A
1P 4 R 9 Z3 M nl A, AEARAE AR X N IR AF B 3 12 A FARAS , 0 MR TUE AR (BTAS SR AOSER
R AT RS AR TR SETRE SGERBR R MRS s 5T XA A 12 At A58 i
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Fig.3 The distribution of habitat quality and habitat rarity
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Fig.4 Distribution of villiages, habitat quality and habitat scarcity in each monkey reserve
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Table 9 Mean value of habitat quality and habitat scarcity in each monkey reserve

iRiE R ABE TR A BT i RiE IR A5 B A B
Code of monkey Habitat quality Habitat rarity Code of monkey Habitat quality Habitat rarity

Cl 0.8107 0.0466 C10 0.8074 -0.0260

Cc2 0.7113 -0.0252 Cl1 0.9047 —-0.0068

C3 0.5943 -0.0298 Cl12 0.7653 0.0059

C4 0.7139 -0.0769 C13 0.8238 0.0078

C5 0.7723 -0.0102 Cl4 0.6943 -0.0113

C6 0.4982 -0.0268 C15 0.7931 0.0029

CT—9 NTEMFFEIX N, A LE R A2

3.4 G2 B ORI OCHE X Sl o B

gl 5 F13% 10 Z0Hral 0, 53 4410.32 km® P4 220 0 AR 358 X8, 7 ELTET R 26.85% , i 0T 2 1 A=
B I IEL 4 22 R ()06 By ORFEURIT B, PR MO A B R R XSS A Dby VL 4 22 40 A4 35 A 47 1 O A DX 35 &) 4 ¢
3356.30 km? VB 4> 22 rh 25 55 I, 5 TR AR 20.449% |12 DX B 0 A 455 5 VL 4 22 M TR B I 3 2 DX I, PRI
BEOUZ DI F AR R AE B R A sg e, R TR B AR AR X NAE B 12 4 A SRR AT ESOC T R
TR 1 o 25 B AL R AR B A 355 R 0 1 8657.64 k(IR A= 5 IX ek, o5 BT AR A 52.719% , 1% X 3 A 85 i i
1%, 5 BT R AR B AE B o i SRE AR 0 Y At 2 250 & T AR al i A B R AR e A

F10 HELBREERPXEHER

Table 10  Area of habitat protection region for Yunnan snub—nosed monkey

S T km? L/ % R30S TR km? /%
Grade Area Weights Grade Area Weights
fiL 3% High quality habitat 4410.32 26.85 RT3 Low quality habitat 8657.64 52.71
Fh&E A 85 Medium quality habitat 3356.30 20.44

4 it

AR A BN D S R DN b sl 25 AR G A A A CER ,  P bt DX TR < 22 0 A 35 S v 114 DX Bl B 119
SCRRE A 2R ZREE N L SRR R TR N A BRI 68 A SR B A A 5 I AR AT, 35 S 3
T 22 P B AR PR Al R AP R SR R AR R P R D ) XU, AR SCE AR A AR A
FHHLR) A SRS Aot TSR N T 285 AR AB AR AR M, 18] 42 S ke |1 SR A A2 4L, 38 3 X 2000 4F
12018 4F LA 1/ W IARSS AL BE (I 6) , WS 1, e R AIE B SR T e A1 D B AR AN FH A9 TR o 8
L EIEREY 7.42% i A SR IR AL AR A SRR B AY IR 5 6.10% , [RLIEL , 18142 s ke 11 SR i AR
T, AR R 1.32% ; =S [ A BTSRRI F AR AT ik B2 FE AL 2ok

PEBER BT LR A B AR R TR R R R TR T AR SRR P R
R DX S A 5 A e P A g 2 DR DA A A vt ) R T BRR A ke, IR A R TR RO DR, 75 220 e
SRR 5 A X 14 £ B A SR SRR 2 R R R M DX 2 Ak s R BRI R, S TR R A SRR R S
B AP A T2 TR IR, A B BT 3R, €1, C12 Al C13 M AR BE i Bt iy S8 L B s, J2 |l F
AL A b ] 3R TR AR D/ 3 B 5 C4 L C6 T G0 JhHe A= B kM ) 3 {1 LU AR, 2 PR A T AR W &
BB NG IR TR PRI

WRARDFTELE R, WL 22 R RECR AP AR SR B DR 4P R B A B4 1 DR = i s (1) i il 22 4
FARE AT DX ) JE AR G BT i A4 5 (2) Db A SRR A 2 22 55 R i 5 AR B B R 3P A DG 28 (e E N5 4 22
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W E & R X HE C6 .C13 Fll C14 HEREP B9 12 A~ A SRA & BRI FNAR J5y 5 (3) X AR 3 #d B AR A 1, 40 C4
C6 Fl C10 B HFAAR > PEATRI WK SZ T AR | R 3 A B AR A2

N
N
A A
75 A
i-iﬁi*;ﬂi? AR T SR P b
— oo L AR A
— Pl A AR F AR

Je BARAT R H-3E A

40 km

B 5 HeZBRESRPPKE Ele BANMAMETL

Fig.5 Habitat protection region for Yunnan snub-nosed monkey Fig.6 Villages land use change
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