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Fig. 1 Spatial distribution of experimental areas

FER), R 3 AT R R 1 km’ 525 /N X H 2 SR HL
il AT

1.2 WHARF*
121 #IERR

T 22 YR T A1 S b 2 22 0 Sl b, AF TR R
SrRH N TRIES A W2, I 2019 4 2 3= 11
Sentinel-2B 1EJE 4 (KK I BRMATR 5 ESA 19
¥}, https:/scihub.copernicus.eu/; %% [8] 43 ¥ % ;. 10 mx
10 m) R ICHFFE IX (1 A BEARAR L AR BE A5 B, Bk
K 2 3 85%, WA BE %2 5 FI 1] NASADEM %4
(B 4l R U8 . 35 B A 25 F5 00 )=, hitps://search.asf.ala
ska.edu/; &5 [A] 23 BE K. 12.5 mx12.5 m) 2 BUAF 5T X 1Y)
efor ey BB M U EITR BE S5 B A M Y 15
B MRIELEAE % B B RCR s 1T 3 SO0 T,
B B A 25 8BS S /N GE—2 12.5 mx12.5 m,
IR ARFR R G5 — A WGS1984-UTM48N Y ALFRFR

122 GHEAEFTREN>R

HBIX A1 B4 A B R B 1 3 S R B L 2R 5 WL
Febr o2y BT, IR G SOk AT, A5 AR
WL . A BRER R BRI R T, SR

RORIEH LRI IS5 8, BERET S A AR -
B, SR | A O R R R AR A AL AR
13 BOHE BRI, MRAEAT 5 XA SE PR O, £ 421K
R SRy Fre A AR ) LY /T 1840—2020 14 1k b X A
B B ARRURR ) v A7 AL 73 b 1 LA L% AT A A A
FEX CA WA EA T BTSSR, R A ARG
JEE AR B S SRR A AR S S R H AR
JECGR D), B A AR AL A A B PIAIRES,
FRRE P RIRZS 20 T A1 Al I fE A R A
Bl A AR A A

®1 BREUSRER

Table 1 Classification standard of rocky desertification
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. sk <20 >70
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Fig. 2 Remote sensing image, degree of rocky desertification and classification of slope positions

of each experimental area of 1 kmx1 km
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Table 3 Ratio of rocky desertification area of 10 kmx10 km to the total area of the experimental area (%)

SEHYIX AR 5y Tk gk T 1TSS AL ¥l
BREEAEA 3.82 5.51 3.73 4.66 3.68 21.40
FRAP LI X PR AL 7.52 7.79 5.58 8.53 4.83 34.25 63.26
HmEAREL 1.63 1.97 2.34 1.02 0.66 7.62
BEEA AL 8.18 4.64 470 5.43 3.16 26.11
R X AL 231 2.31 121 1.07 0.63 7.54 46.39
WA 1.90 1.07 6.69 1.88 1.20 12.74
BREEAEA 7.45 3.93 3.94 481 3.63 23.76
PHHRSER X PR AL 442 442 2.64 4.16 3.73 19.37 51.98
WAL 1.45 1.78 1.90 1.40 232 8.85
T 7 S 0 IX A VAR B I, A o S 5 XL T A ELR

TR 46.39%, LI AL (26.11%) 8 32, T84
FE LA HOh 51 A Ak, TR LB = A3 56 X
R K (12.74%), 250 A AE A7 i b B A ik
TR (7.54% ), B AE LB AN B30 (35 3) .

VGBS 56 DX A AL B T T S50 X R AR
1 —>F, N 51.98%, Horh Z h 52 B A AL, TR L)
ik 23.76%, FERATE A v B A AR 5 S X
T FRAY 19.37%, HAERS WA A 8 o 734, S A
AL AR D, N 8.85%, EE AR LA S
(#£3),

SZ, SNSRI R R B A AR 2 R AR A LA
MY, A B L2 BAE R IE . BRI 3,
A A S TE R L B RS AS, R4S IR ER A T fig
KA L, T B — 2 M A AR EE S 37 1
PIAE SCIBEHILAR, DA T A A S5 6 ) R

22 AENAEESHMARETFRNEXEK

221 GRALGIHALRE T 6948 E M

T 34 1 kmx1 km 95250 /N X 950, 51 A
Yepg | e MBI RIGR EEAE 2% OG-, >R
FHIE AT 545 5250/ XA Ak 5 DGR PR [H) A9 AH 56
PE, DR AR R B M E AR R WA B
Bl EAT IE A A RIS, — AN SEER /N A K-S K
L T 0.2(FEARELI>5 000), 145 A bR Ak [l 1

MLE/NX A AL 5 25 T Z T ARG R AR
(£ 4), F T, 3D Lm/NXALN T 5 4 54
AAR DG B e, e LA Z A TR A T4
B A PIASSEB/IN DCRR SR SE, BITE FLARIRES T,
A AR BE AT LR o) LA BRI, X5 L3R o
F A B AR T AR T 3 (82 1) A L — B T 4
BOR ISR /N 3 Hp S R 7 5 4 B A OE
HHOE, BT AR BE T LR [0] L 25520 B4 i — 51
56 DX A 1] | R A K I DR BE 5 A AL AR
PGPS 2 (iR e S VA SIS e

F4 1kmx1km ERNMNKARNE S KEREFHHEXRE

Table 4 Correlation coefficient between rocky
desertification degree and related factors in each
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Fig. 4 Path coefficient of rocky desertification degree and each factor in each experimental area of 1 kmx1 km
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Fig. 5 Correlation mechanism between slope position factors and rocky desertification degrees
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Correlation mechanism between rocky desertification degrees and slope position
factors in karst mountainous area of southeast Yunnan

CHEN Yanjun', ZHAO Xiaoqing', PU Junwei'’, SHI Xiaogian', FENG Yan', ZHOU Shijie'
(1. School of Earth Sciences, Yunnan University, Kunming, Yunnan 650500, China; 2. Institute of International Rivers and

Eco-security, Yunnan University, Kunming, Yunnan 650500, China )

Abstract As a kind of land degradation phenomenon, rocky desertification is one of the main ecological problems in
karst areas in Southwest China. The key to the effective control of rocky desertification is to explore the distribution
law and influence mechanism of rocky desertification. Taking three typical experimental areas in the karst
mountainous area of southeast Yunnan as the research subjects, we extracted rocky desertification degrees and slope
position factors as variables, and analyzed the correlation mechanism between these two variables. We also explored
the roles of terrain factors such as slope gradients, slope aspects, terrain cutting depths, etc. in the correlation
mechanism in order to further clarify the distribution law of different degrees of rocky desertification at different slope
positions under the natural conditions as well as under the human interference. This study provides support for the case
study on distribution and influence mechanism of rocky desertification in karst mountainous areas, and provides
scientific basis for monitoring and restoring the regional ecological environment.

The results show as follows: (1) The area of rocky desertification decreased gradually from ridge to valley, mainly
distributed in the areas in high slope positions. Accordingly, the area of non-rocky desertification increased gradually.
Slight rocky desertification mostly occurs along the ridge and on the uphill slope, while moderate rocky desertification
mostly occurs at the ridge, and on the uphill and downbhill slopes. The heavy rocky desertification is distributed in a
uniform way in each slope position. (2) Slope positions are significantly correlated with degrees of rocky
desertification, and directly affect the distribution law of rocky desertification. At the same time, the effect of slope
positions on rocky desertification is indirectly enhanced by slope gradients and terrain cutting depths. (3) The
correlation mechanism between slope positions and degrees of rocky desertification is demonstrated below. If the area

is dominated by natural evolution, slope positions are negatively correlated with degrees of rocky desertification. The
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higher the slope position is, the greater the slope gradient and the deeper the terrain cutting will be. In this case, the
increasing frequency of material migration in the area of high slope position will intensify the degree of rocky
desertification. Conversely, the lower the slope position is, the smaller the slope gradient and the terrain cutting will be.
In this case, human activities will become more convenient and frequent, which may consume the accumulated
materials from the high slope position to the low and intensify the rocky desertification.

The implications of research findings indicate that the geomorphic structure of the karst area is relatively complex
according to the field investigation, and relevant research should be carried out based on the geographical environment
of the study area. Most studies on rocky desertification have been conducted at a large or medium scale such as at a
scale of the river basin or of the administrative unit, and the driving factors of different research scales have different
influences on the degrees of rocky desertification. In addition, degrees of rocky desertification in different slope
positions are significantly different. In the natural distribution, materials are lost along the ridge and accumulate in the
valley. In rocky desertification areas, soil and other materials are lost along the ridge, and some remain in the valley.
Furthermore, rocky desertification degrees are significantly correlated with slope positions, and the internal correlation
mechanisms between rocky desertification degrees and slope positions are different under different intensities of
human activity. Human interference is also an important factor affecting the correlation between slope positions and
rocky desertification degrees.

The research results can provide reference for in-depth analysis of the comprehensive influencing mechanism of
rocky desertification degrees in karst mountainous areas, and provide basis for rocky desertification control and

ecological restoration in mountainous areas.

Key words rocky desertification, slope position, path analysis, association mechanism, karst mountainous area
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