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Abstract: [ Objective ] The investigation of temporal and spatial variations in vegetation greenness and its
response to different land use types in karst rocky desertification and non-rocky desertification areas in
Chongqing is crucial for guiding ecological restoration efforts in karst regions. [ Methods| This study utilized
vegetation leaf area index (LLAI) data and land use type information to conduct a trend analysis and Hurst
index calculations, aimed at analyzing the temporal and spatial evolution characteristics of vegetation
greenness in both rocky desertification and non-rocky desertification areas. Additionally, a land use transfer
matrix was employed to quantitatively assess the impact of land use changes on vegetation greenness.

[Results | (1) Vegetation greenness exhibited an increasing trend in both rocky desertification and non-rocky
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desertification areas, reaching maximum values of 1.36 and 1.69 respectively, with average annual growth
rates of 0.014 and 0.012. (2) The dynamic changes observed in vegetation greenness within these areas
demonstrated positive trends, with improvement trends accounting for 86.84% (rocky desertification) and
87.04% (non-rocky desertification). Furthermore, anti-continuous improvement trends were observed at
rates of 52 .82% (rocky desertification) and 80.29% (non-rocky desertification), indicating the primary
change trajectory for future vegetation greenness. (3) The main land use types in both rocky and non-rocky
desertification areas were woodland and cropland, and cropland converted from woodland was the main
occurrence of degradation of vegetation greenness, while woodland converted from cropland, shrubs and
grassland was the main occurrence of improvement of vegetation greenness. (4) The conversion of land use
types with high leaf area index (LLAI) to those with low LAI resulted in a decrease in LAI and vegetation
greenness, while the conversion from low LLAI land use types to high LAI land use types led to an increase in
LAI In areas affected by stony desertification and non-stony desertification, the maximum reduction in total
LAI transfer was 11 902.04 and 4 442.18 respectively, whereas the maximum increase was 14 983.78 and
17 109.46 respectively. The impact on total LAI from construction land, water area, and bare land area was
minimal and not significant. [ Conclusion | These research findings contribute to understanding the change
characteristics of vegetation greenness and its response mechanism towards land use changes in ecologically
fragile areas. Furthermore, they provide a scientific basis for controlling rock desertification, ensuring
ecological security, and promoting sustainable economic development in karst areas of Chongqing.

Keywords: rocky desertification and non-rocky desertification; vegetation greenness; leal area index; the

temporal and spatial variation trend; land use types
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and non-rocky desertification areas in Chongqing
karst area
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Fig. 3  Interannual variation of mean vegetation greenness in rocky desertification and non-rocky desertification areas
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Table 1  The proportion of vegetation greenness change
trend area in rocky desertification and non-
rocky desertification areas from 2000 to 2020
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Fig. 5 Hurst test and future change trend spatial distribution map of vegetation greenness in rocky desertification area
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Ry A b R B8 A A o R 96.54 %0 A MR 2
R A G R L bR R B AT B 14 983.79 11

http: // stbexb.alljournal.com.cn



294 KRR 38 4
3.93, Bk b EA IS A R 2 1 M AT B ) 1 817.05, ¥ FH#h /KA Y + A FH 28 B %4k

W 12 971.82,266.23.196.69.2.65,318.08, #Hb . i
AR 4% A bR, LAT 43 5038 hn 9 670.42,3 496.32,

T AFIAE B LAT B AR BN BT DL e Al o Hofl 1 b
FIFH AU 8 SRR LAT St A AN B 6,

K2 2000—2020 FARREBNLESEXMAIET 4 ML FIATHER
Table 2 The first four land use change patterns corresponding to different change trends from 2000 to 2020

N AL X A A X
B 22 fe 5 + Hb A FH AR 4k Bt/ % + 1 A AR b 1878 4t/ %

HiHh— #HE% F H 30.49 it —#f i 63.85

s M —#F 3t 21.33 Bl st — F 1% b 19.09

A B — K 8k 10.38 i N 1 6.61

A — 33 FH 6.54 R b — 7 1 b 4.18

MR b — B b 67.47 R b — B b 90.39

s HEh— % H 23.98 R b — R 3.43

BB Hrk— Ak 11.65 Pt — 25 4 2.57

R b — 7K S5k 6.86 R b — 1.89

Bkt — kb 76.19 Bkt — kb 89.49

P — {j%;?kf%ﬂﬁ 17.79 iﬂﬁ—?ﬂiiﬂz 6.47

B — bR 1.63 T — B 2.61

HF L — AR 1.19 HF L — AR 1.05

TR — Mt 62.89 HEh— kb 73.19

W e ii& M Hb 13.46 Yff/i\ M Hb 22.27

Bl — b 8.59 B 1l — b b 1.84

A — 4.75 Bt st —E AR 1.47

F3 ARKMX A ARBENN LA REER
Table 3 LAI profit and loss matrix of land use type transformation in rocky desertification area
2020 4
2000 4F - , - -

B s A LX) 7K 45k Bt A5 b LERIPEN
B 9 670.42 497.10 116.08 —157.64 —2.65 —106.48 10 016.83
M Hb —11 075.13 —424.22 —108.89 —108.93 — —184.84 —11 902.01
HEAR —878.63 3 496.32 —3.26 —5.85 — —29.91 2 578.67
i —1091.46 1817.05  —339.11 —2.91 — —18.37 365.20
K sk 58.83 — —0.10 — 21.52 80.25
R b 14.57 — — 78.64 — 93.21
B AR —12971.82 14 983.79  —266.23 3.83 —196.69 —2.65 —318.08 1232.15

2% 4 n AT, B A AR X R 2R T A
FAE B LAT MBI 10 916,89, - Hb F1) 28 Bl 4%
it R AR LAT 5% i it/ 4 442,18, Hor 3%
bR B 1) 80 i e K o 72,65 %6 s Bl LAT 3 i
SRR R I 8 889,71, Hivh, Ak g bk Ml 4
10 463.9; #F L HE A | 50 b FUK S8 55 1 R AR ) LAT
FEAS MR s R by bR, - R 2 A
B NGRS - MR 2SRV A MR AT 243,
At LAT S50 17 109,465 B H 3 A | %54, K
B R R I M LAT SR W D 3 470,53,
1400.51,707.21,39.68,7.64,567 ; Hir, HEA | 2 1y A1l
AL P e A DX i R0/ it 2 DR T A Y

W4y R 903.60,285.24,351.94
3

it i
BIF 5 DX o 2 B A 2 S RS 38 £y AL Al £

AL M DXAE 2k B AR B K A 43 G A 0,014 AN
0.012, I {H 43 9 A4 1.15 F 1,45, K 8 Ak KR B0
] R R B4 A K X KBRS A AR 2 e PR
A1 B A AR K A 3, PG 8 A A5 1 1 A5 A Bk
AR AP R R AR A R N . A AR R R A B Ak
b DX AR Bl 2 B 2 A bk Oy B B (61.76 Y0) I
BRI (48,08 %0) » H A1 V5 1k b DX A 4 2 i 4 4 7
FamTIEA B X, A b b DX PR R B pRs B
EA SN R 200 /NN NI & 2 N1 528
T B T B R AR M R SRR s B
R, AR AU Ak b DXObR b R T B - R R 2
T A IR BSR4 B D s /0N A B o
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JEMR T AR A BEAL L IX . A7 354 i XK A 30 2k ) A ™
H, R A R AR RS A O S R X T
A, A S KT 2001 4R 2005 4R, 2010 4
2012 AFAE LR BE AL T 4516 T 0 I 4F 003 1 B 5%
ARG 5 B s g e » I L B3 K AR o /b, 7 AR

A SR PR R o DX B0 A% PR R 25 Al L K
3 PR I K S R B I TR A2 ) IR A
WA . PRI, 5 Bk — 20 T i DX IR e o 2 )l i <
A% W) IO 2o R ) AF 5 418 v A A A 2 I 558 XX A i <
i 3 17 E J7 BB 22 A

F4 FRRUMBR A AERBENLE LA REER

Table 4 LAI profit and loss matrix of land use type conversion in non—rocky desertification area

2000 4F 2020 - -
Bt R b N i 7K 35k Pt i B A
b 10 463.90 —903.60 —285.24 —29.50 —3.91 —351.94 8 889.71
M —3227.07 —584.91 —413.67 —15.25 —3.73 —197.55  —4 442.18
N —371.82 4 894.06 —8.75 —0.23 — —10.59 4 502.67
L) 109.37 1.706.16 88.00 —4.21 — —5.31 1 .894.01
7K 8 17.66 45.33 — 0.45 — — —1.61 61.83
5 b 1.33 0.01 — — 9.51 — 10.85
BEA MY —3470.53 17 109.46  —1400.51 —707.21 —39.68 —7.64 —567.00 10 916.89
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U A A IRIE AT B — 2P B, A B A R 35
TR RS, S BT e R L
DAY TAE R Y5 LA EA 2, JE A B
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AR A Ak Hb DXV SR AFF 5% % 2, 20 B e e 4 32 i Ak
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