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image data, we extracted the Slope and the four-stage Fractional Vegetation Coverage and the Rock exposedness rate
distribution map; then, we used geo-detectors to obtain their respective contribution rates, and retrieved the spatial
distribution information for the four stages of rock desertification in 1990—2015. Finally, we discussed the temporal and
spatial evolution of characteristics of rocky desertification. The results showed that: (1) In the period of 1990—2015, the
evolution of rocky desertification in Puding County was complex, it ranged from good to deterioration and then back to
improvement, but the overall trend was improving with local deterioration, so the control of rocky desertification still needs
to be intensified; (2) Moderate rocky desertification was concentrated in the vicinity of the Sancha River, and the mild
rocky desertification was distributed. (3) The evolution direction of potential and mild rocky desertification were complex,
the average change rate of potential rocky desertification was a maximum of 2.75 km’/a, reaching 16.5 km’/a in 1997—
2006; (4) Fractional Vegetation Coverage was negatively correlated with the change in Rock exposedness. The increased
Fractional Vegetation Coverage led to the improvement of rocky desertification, whereas the increased of Rock exposedness
controlled the deterioration of rocky desertification ; (5) There was a sudden change in the evolution of rocky desertification,
and there was no / potential rocky desertification change to severe rocky desertification near the coast of the Sancha River.
Near the urban and rural areas, there was a severe rocky desertification change to no / potential rocky desertification; (6)
Fractional Vegetation Coverage, Rock exposedness, and Slope can be used to accurately retrieve rocky desertification, and
the contribution rate was 44% , 42% , and 14% , respectively. The inversion method of rocky desertification provided in this
paper is fast and efficient, the drawings or data are provided for reference, and the conclusions can provide scientific

support for the control of rocky desertification.
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Table 2 Classification criteria for Rocky desertification

P 1 HAMEER % MW R % Yo
Number Rank Rock exposedness Fractional vegetation coverage Slope
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6 e A AL > 90 <10 >35°
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Table 3 The contribution rate of each factor in karst rocky desertification

PSR HAORERR AL BE WepE
Influence factor Rock exposedness Fractional vegetation coverage Slope
Q fA Q value 0.45 0.47 0.15
P {H P value 0.99 0.99 1
TTHkZ Contribution rate /% 44 42 14

Q: A4FLALE | quantile;; P ; BAZE , power
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Fig.5 The spatial distribution of fractional vegetation cover
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Fig.9 Comparison between actual and simulated karst rocky desertification
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Table 4 Inversion accuracy evaluation of karst rocky desertification

4 EAWAL WAL REGWE BRI R SR
Year NKRD PKRD LKRD MKRD SKRD KRD
2005 4F-/km? 379.10 164.79 225.57 92.52 7.60 325.69
2006 4F/km? 306.99 171.23 271.96 100.65 18.80 391.36
K JE precision/ % 80.98 96.24 82.94 91.92 40.53 83

A AR R ,KRD. 1AL , Karst rocky desertification; NKRD T EAL ,No karst rocky desertification ; PKRD ; VEAE A AL s
Potential karst rocky desertification; LKRD: 5% F 7 %1k , Light karst rocky desertification; MKRD; H BE £7 {5 {1k, Moderate karst rocky desertification ;
SKRD ; 5 J& f1 71k, Severe karst rocky desertification

R5 BRARNIEME T XS ERF0 L)

Table 5 The area and proportion of rocky desertification in Karst area at all levels

EMy Area pvarrtia T AEAT AL BREABAL P A AL i i A AL
Year Proportion NKRD PKRD LKRD MKRD SKRD ESKRD
1990 TR/ km? 327.98 295.78 150.97 74.59 18.53 1.78

Hl /% 37.71 34.01 17.36 8.58 2.13 0.20
1997 TR/ km? 361.45 333.22 117.68 49.03 7.85 0.4

el /% 41.56 38.32 13.53 5.64 0.90 0.05
2006 TR/ km? 306.99 171.23 271.96 100.65 18.75 0.05

LAl /% 35.30 19.69 31.27 11.57 2.16 0.01
2015 R/ km? 343.04 246.23 223.29 50.41 6.52 0.15

LAl /% 39.45 28.31 25.68 5.80 0.75 0.02

ESKRD : #% 5 FE £ 7% AL , Extremely Severe karst rocky desertification

332 AL I A AR T
WA 5 DAL S 7R AreGIS 10.2 B F R iz MG TR R 25 AT I 5 R 25 4700 A i i HE AR, 74
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Fig.10 Fractional vegetation cover changes in each period
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Fig.11 Rocky exposedness changes in each period
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Fig.12 Change distribution map of karst rocky desertification
(&l o AL SR B S 35S0 5 KRD ; f7 34K, Karst rocky desertification ; NKRD ; o771 54k , No karst rocky desertification; PKRD ; ¥4 7E 77 i1k,
Potential karst rocky desertification; LKRD : 58 4714k, Light karst rocky desertification; MKRD ; H1 B 47 14k , Moderate karst rocky desertification
SKRD; 1 J¥ 1174k , Severe karst rocky desertification; ESKRD ; 1% 5 & 47751k, Extremely Severe karst rocky desertification

L 150
E 5 100
g
g
= 50
0 b= i
gsﬂ'rype 36 7§ % EP E
1990—1997
Ay Year
= |0 60 65 06 010 0 40 54 13 020 0 38 32 24 03 0 0 63 19 44 03 0.1
=¥ |52 0 79 17 13 0.1 43 0 11 38 050 25 0 93 12 12 0 41 0 53 17 2501
=% |11 390 36 7.1 02 47 149 0 20 25 0.1 16 26 0 54 59 0 36 80 0 40 10 0.6
|44 1415 0 7909 123330 0 2 0 56 74 22 0 64 0 17 25 14 0 4 05
mE |2 2724180 03 14 6 37320 0.1 31 4 69540 0 9.6 94 37 26 0 04
wHE (13 12 04 01 0 0 00 0 0 0 0 0.1 0.1 04 0.1 02 0 02 0302010 0

B 13 1990—2015 £ R ENLEBIERE
Fig.13 Karst rocky desertification transfer matrix in 1990—2015

334 AEACER A LR

FRUAZ AR T 8 T A 23 2 B B b S A R AR LI (/] 1S) RGeS M 16, 7T L
A DL A SR AR R AR, LTS T 0, X IIE TR TAESERR 2 FE 1990—1997 4R [H], 5%
TR A AL AR A R B K, A 11.2 km®/a;1997—2006 4FE[A], e -2 B A AL AR s R e K, M 16.5 km*/
a,2006—2015 4E[A] | 42 B -7 AE A1 AL AR ALl b K, R 10.4 km®/a, 1990—2015 4E (8] | A -2 1 A Ak A8 1k
HRIK, A 3.22 km*/a, TS FEHA BT AL RAG ) (B 17) A BB R R K, R 2.
75 km*/a, Horfr 78 1997—2006 4[] i ik F] T 16.5 km*/a, A8 H0 0k , A, fEA4ER b LI B
AL PRI TE A5 TR B DA A A ) S A2 0, IR e A WAk, P R s 3l /N T Ak U - 43k
DR I T N8R X 2 B AR A AR ) W 5K S B

http ; //www.ecologica.cn



12 2 R

&t
3

Eild 38 %

105°30"  105°35"  103°40" 105°45"  105°50"  105°55 106°00"

d. 20154¢

I R A A
N X

14 AEUBFSIREBEMIEEI L

Fig.14 Comparison of karst rocky desertification with actual image and satellite map

4 e

4.1 AR g AR T

1) 19090 4 2 1997 4], 47 EAL A/ T 71.0 km? | SEPR - RAELFH:  MITE 1997 4E 2 2006 4F 6], 471
A TR SO I T 217.0 km? | JEH R P LE ) 50 4 Sk 1) e A8 T AR R, 0 J3E die P, 3 B B[] E &b F 48 5%
KR ], NFORA BTG sl B 3 KR R BCEAL R F 2R, L F 2005 455, BUR FF 4 S5 it iR B8 Ak
R, KA B AR E &, A AR IR R A S AR s /0, A 2006 4F & 2015 4F, £4 4L I AL
WD T 110.0 km® , BERKRE, DA 1990 4EE 2015 4F A4 AL AN T 34.5 km® 3% 58 B4 AT T i
F AL PR A | AR R IR TE L 5% | (E R X AT 7 A, A7 BEAL IR BR ] 45 USR0S

2) A AL RS AR AT 2 R B R R T A A AL, E R 2,75 km®/a, HoHAE 1997—2006 4[], i
FIRENT 16.5 km*/a; A HF 518 1R B A B, T35 0.0002 km®/a, 3K ALK IE T HT AR TAE B
R A AR G S R AR L . AL G2 S R SR DR 2 o BE A AL ST 34 R R 0.80 km/a, %Ak
R TC A TAL SR A 3.10 km*/a, HIE 17 B REE LR A3 B4 AR A0 7 1) AR 5 w5 | 1 Hh R LA
A AN LT AR LR S TR G, ZEVR 38 BE DL AR i [ B SR B DL D R W A A B BT iR
TAE,

3) G5B A EALIR TR AR AL S Ak A TR AR AL AT LA RO 55 0 5 2 A R R R A AR Ak R

http ; //www.ecologica.cn



24 11 SIS A VY SR SR M DX A AR S S R —— DL S A E A ] 13

1990—19974 1990—20064

>»z

0.005 M . 11.221 0.001 WE— T 16.527
. 6-1 mm4-1 12-5 pm 42 - 6-1 Em6-5 [ 13-5 mm 2-4
B 5-6 P64 [ 11-4 w43 . 2-6 mWS-1 142 mm 2-1
.l 5-1 Em2-6 131 mm 2-3 el 4-6 52 [13-1 w12
N 6-2 [1-6 153 mm 1-2 e -6 4-1 25 mm 13
B 4-6 H5-2 [ 5-4 mm 2-1 e 64 1-5 132 mm 2-3
Bl 6-3 [14-5 E11-3 mm 3-2 62 154 1-4 ] X-X
w6-5 [11-5 24 [ X-X Bl 5-6 [15-3 04-3 0 NK
B 3-6 [13-5 B34 [0 NK mm 6-3 [14-5 34

s
D

2006—20154F 1990—20154¢

0.001 M N 16.527 0.002 W w3219
B 6-3 BWS-2 [3-5 mm 2-1 B 56 BWe6-5 [ 12-5 mm 1-3
B 6-5 mW4-1 [12-4 m 4-3 N 6-1 W64 [11-5 43
N -6 150142 mm 32 46 [6-3 153 mm 12
B 4-6 [2-5 13 [ X-X N 62 52 13-4 w32
B 2-6 [14-5 734 [ ] NK 36 045 14 mm 2-1
Bl 5-6 £01-4 012 BN -6 [3-5 42 2-3
B 5-1 [£5-3 [E2-3 B 26 [154 pW3-1 [ XX
B 3-6 [15-4 E3-1 B 5-1 [ 141 24 [0 NK

15 AEAEBEXRSHE
Fig.15 Velocity distribution map of karst rocky desertification
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