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Spatio-temporal characteristics of forest area change and its determinants in the

distribution area of Yunnan snub-nosed monkey ( Rhinopithecus bieti)
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Abstract; Forest ecosystem is main habitat of Yunnan snub-nosed monkey ( Rhinopithecus bieti) (YSM). The change of
forest area is considered to be a direct impact to YSM existence. Based on Global Forest Change data, using Theil-Sen trend
analysis, Mann-Kendall test, hotspot analysis and geographical detector model, this research discussed the spatio-temporal
characteristics and determinants of forest area change in the distribution area of YSM from 2001 to 2019. The results showed
that; (1) During the past 20 years, the total forest area change in the distribution area of YSM was 3.81x10* hm®, about
2.44% of the total forest area in the study area, annual forest area change showed a large inter-annual fluctuation, in which
5456 hm’ forest area change in 5 protected areas, accounting for 14.3% of the total forest area change in the study area.

Forest area change ratio was relatively higher in Laojunshan scenic spot and Yunling nature reserve. (2) Forest area change
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trended to mitigate in the distribution area of YSM. The significantly increasing area of forest loss was 1.03x10° hm®,
accounting for 2.9% of the whole study area. The significantly decreasing area of forest loss was 3.05x10° hm*, accounting
for 7.9% of the whole study area. At the same time, the hotspot areas of forest area change showed a decreasing trend. (3)
Forest area change showed a trend of shifting to low altitude and high slope area in the distribution area of YSM. (4) The
burned area and population density were main impact factors of forest area change in the distribution area of YSM, followed
by precipitation, altitude and temperature. This study has practical significance for forest ecosystem management and YSM

conservation.

Key Words: distribution area of Yunnan snub-nosed Monkey; forest area change; protected areas; hotspot analysis;

geographic detector model
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Table 1 The main data source

Hdli PR X 7 ] Hde I

Data Resolution Time range of data Data source

iiﬁf:fzjﬁ%ﬁ% dataset 30 m 2001—2019 4% 4F GEE zF£5 (https :// earthengine. google.com)
1 KTEIFR Burned area 500 m 2001—2019 4EBAF:

BT E MR Digital elevation model 30 m —

S Temperature 1 km 2001—2015 4FH1H rf ERL A B PRI B R A B O

[&7K Precipitation 1 km 2001—2015 -3 (http://www.resdc.cn)

LHFI Land use 1 km 2015 4

NP JE Population density 1 km 2015 4F S EMEE BRI RS 2%

TEFEEHE Road data 1 :250000 — (http ://www.webmap.cn)
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Fig.2 The spatial distribution of forest area change and a sample of before and after forest area change
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Fig.3 Temporal characteristics of forest area change
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Table 2 Characteristics of forest area change in the distribution area of YSM and protected areas

2000 4FZRAR T AR AR AL A A AT AL L1

ﬁ;ﬁ; ﬁiiéjj{ﬁ Forest area Total forest area The proportion of forest
in 2000/hm? change /hm? area change/%

ZA I ELX Laojunshan Scenic Spot — 79508 2913 3.7

ZIA 4P 1X. Yunling Nature Reserve 2003 41227 1446 3.5

M &% #£57 X Baimaxueshan Nature Reserve 1983 158367 812 0.51

PP X Mangkang Nature Reserve 1992 63418 198 0.31

= KA X Yunlongtianchi Nature Reserve 1983 10487 87 0.83

A 220 A X

Distribution Area of Yunnan snub-nosed monkey o 1561588 38116 2.44

Y1 14 Outside the protected areas — 1208581 32660 2.7

PRI B A LU A = 2001—2019 45 AR AR IS £k B 5E/2000 4F FARARIHIFR
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Fig.4 Forest area change in protected areas from 2001 to 2019
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Fig.5 Variation trend of forest area decrease and its significance test

A% 0 5 AR DR AR X 5/ 4R35 25 AR IR RIS DX PP PR DX R I B it X 2 22 F R
e AR G DR T R R A K, i — 22 R A X BRI BV AU T2 Al
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Table 3 Variation trend characteristics of forest area decrease in the study area

Sen ##(B) MK F;5:( Z) A A T AR A L
Sen’s trend () MK test(Z) Change type Area/hm? The proportion of area
B>0 Z>1.64 RN 102780 2.9%
Be[-0.091,0.525] -1.64<7<1.64 Jo i E 3447431 89.2%

B<0 7<1.64 B E D 304962 7.9%

2.3 AN[EITRRARCRIIE B ) AR TET AR AR AL

AR5 DR 25 5 B3 AR X i — 2B R 5 T AT VAR AL 204K 5 B 8 B (9 AR fh i 34 5 43 SR ARRAE
W 8 firw , DRI RS Ak 52 2R b s W3R ) ISR L R B 3, e 2001 4R (971 3234 m 3] 2019 4E1Y-F- 1
2755 m, FRARETFRAE AV P SRR AR T 29 500 m s AP TR AR b 52 390 b AR 32 1) v 3 B A RS 8 3 1R 2001
AR 21.9° 18 JINE] 2019 41 25° , ZRARTETBUAR TR 0 3 BE 38 i 17 24 30, DRI, VB 4 2240 0 A IX bk i AR 1L 3%
A S 3 ER R VA ARV AR | P AT B ) R 3 B A A R AE
2.4 BAREFUE R R 2R

R FH b BRI SR AT A5 380 45 SR DR X AR I AR Ak )5 i A B N 3 4 s v S kT AR N
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Fig.6 Distribution of cold and hot spots of forest area change from 2001 to 2019
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Table 4 The impact factors of forest area change

M % Influence factor q M % Influence factor q

i KB Burned area 0.1835*" A Land use 0.0179 **
AT Population density 0.0736 ** T % B Road density 0.0078 **
AEF-HIK Annual average precipitation 0.0456 Wi Slope 0.0024 **
14K Elevation 0.041 ** Y1) Aspect 0.0016
AR Annual average temperature 0.0394 "~

5w FoRAE 5% MK 1%
K 2001—2019 AFZ 406 D A7 0y 18y 1o KBRS 2R b R3S A0 AT 2 T, R 28 X3 T SR A vl AR b K 9 T R
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Fig.8 Temporal characteristics of forest area change in elevation and slope
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