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Fig. 1 Geographical location of the study area
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Table 1 Rocky desertification grade and interpretation signs of remote sensing image in Gongcheng county
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Fig. 2 Variation of mild, intermediate and severe rocky desertification areas and their incidence rate

in Gongcheng county from 2000 to 2021
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Table 2 Variation of rocky desertification areas in Gongcheng county from 2000 to 2021
o A /km’ 20002—2005%
20004F 20054F 20104F 20154F 20214F LT AR km SIS %
TofiEAk 392.23 262.49 294.42 403.08 394.53 ~129.74 -6.62
WA 374.34 218.83 255.35 316.35 349.55 25.77 28.81
B AL 30.67 94.82 83.85 58.88 56.82 64.15 41.83
TR A AL 38.58 97.55 78.52 22.45 27.07 58.97 30.57
WA AL 30.56 37.18 35.25 7.63 13.62 6.62 433
AEAATT 99.81 229.55 197.62 88.96 97.51 129.74 26.00
2005—2010 2010—2015 2015—2021
AL AR T A km? Z§§% AR R km? Z@E% AL B km? Zﬁﬁ%
ToAwAL 31.93 243 108.66 7.38 -8.55 -0.35
WIEAEAL —4.59 -2.10 47.66 24.40 —41.75 -8.02
REEAEA -10.97 -2.31 -24.97 -5.96 -2.06 -0.58
R A AL -19.03 -3.90 -56.07 -14.28 4.62 3.43
HEEABA -1.93 -1.04 -27.62 -15.67 5.99 13.08
AEALATT -31.93 -2.78 -108.66 -11.00 8.55 1.60
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Fig. 3 Transfer matrix of different rocky desertification grades in Gongcheng county from 2000 to 2021
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Fig. 4 Distribution of rocky desertification in Gongcheng county from 2000 to 2021
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Table 3 Distribution of rocky desertification in different lithologic areas in Gongcheng county from 2000 to 2021
— - v 2
BT Ll L S L
At Al BEATE PEAE EEAETME
2000 262.55 9.17 20.87 27.12 23.29 71.28
2005 154.71 23.89 63.34 72.17 28.94 164.45
K 2010 177.25 22.51 56.59 58.92 27.71 143.28
2015 219.87 55.91 44.20 17.05 5.94 67.19
2021 243.34 25.65 42.69 20.63 10.63 73.96
2000 84.65 6.28 5.96 8.06 5.40 19.42
2005 48.88 11.25 23.66 19.84 6.69 50.19
HaAmS5KAHZ 2010 61.19 9.81 18.62 14.49 6.18 39.29
2015 73.96 21.34 9.96 3.84 1.28 15.09
2021 81.76 11.82 10.35 4.27 2.20 16.82
2000 23.63 2.07 2.92 1.84 1.48 6.23
2005 13.37 7.23 6.37 3.82 1.22 11.41
V3> A=y 2010 14.53 5.51 6.87 3.96 1.12 11.94
2015 19.06 7.95 3.49 1.11 0.32 4.92
2021 20.80 6.02 3.23 1.32 0.57 5.12
2000 1.53 0.24 0.01 0.00 0.00 0.02
2005 0.49 1.00 0.23 0.02 0.00 0.25
BRTR Eh A S e B 2010 0.75 0.77 0.24 0.02 0.00 0.26
2015 0.87 0.83 0.08 0.00 0.00 0.08
2021 0.56 1.13 0.10 0.00 0.00 0.10
2000 1.97 0.12 0.92 1.56 0.38 2.86
2005 1.38 0.30 1.22 1.69 0.34 3.25
BRIRER A SER AR 2010 1.63 0.47 1.54 1.13 0.18 2.85
2015 2.59 0.69 1.16 0.45 0.09 1.69
2021 3.10 0.36 0.45 0.84 0.22 1.51

R4 2010—2021 EHWHEARE LA AXBXARABERSEITER

Table 4 Statistic of rocky desertification area in different land use types in Gongcheng county from 2010 to 2021
RIS AT AR I A km?
AR ARGy T TS S—T — — ——— ABRIE kM’ A B AR %
-~ Tt WEAFAR REABEA RO HEAEL .
. 2010 19.45 0.25 1.31 3.56 2.97 7.84 28.48
2021 23.28 0.48 1.00 1.48 1.27 3.75 13.62
2010 17.81 12.91 11.23 4.90 1.48 17.60 36.42
AL
2021 22.66 14.88 7.97 2.29 0.67 10.93 22.54
2010 53.62 13.68 32.08 22.58 6.94 61.60 47.79
N i
WA 2021 82.24 15.57 24.32 5.37 1.39 31.07 24.11
2010 115.72 5.67 24.61 34.18 18.69 77.48 38.96
el b,
2021 157.92 5.93 13.51 13.79 7.72 35.03 17.61
2010 5.68 3.44 4.40 2.28 0.60 7.27 44.36
HoAth Ak
2021 8.36 4.59 2.53 0.73 0.19 3.45 21.05
By 2010 7.90 1.68 4.57 3.23 1.08 8.89 48.13
2021 12.56 2.19 2.84 0.66 0.20 3.69 20.03
2010 35.17 1.43 5.66 7.78 3.49 16.93 31.62
oAt Hb
2021 42.53 1.35 4.66 2.74 2.19 9.59 17.93
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Study on spatiotemporal evolution of rocky desertification in the pilot zone for
sustainable development: A case study of Gongcheng county

TU Chun"**, LUO Weiqun1’2’3, JIANG Zhongchengl’z’3 , LIU Shaohua>*, HU Zhaoxin"*’,
TANG Qingjia"*’, WU Zeyan"*’, ZHANG Biao'
(1. Key Laboratory of Karst Dynamics, MNR & GZAR/Institute of Karst Geology, CAGS, Guangxi 541004, China; 2. Pingguo Guangxi, Karst
Ecosystem, National Observation and Research Station, Pingguo, Guangxi 531406, China; 3. Guizhou Transportion
Planning Survey & Design Academe Co. Ltd., Guiyang 550081, China )

Abstract The karst area in Southwest China is an important region for the implementation of sustainable
development strategies in China, as well as an area with extremely fragile ecological environment and concentrated
distribution of rocky desertification. As a "National Pilot Zone for Sustainable Development" and "National Pilot
Demonstration Zone for the Innovative Sustainable Development Agenda", Gongcheng Yao autonomous county of
Guangxi is an important demonstration area for the coordinated development of karst landscape resource conservation
and special ecological agriculture. Therefore, exploring the spatiotemporal evolution and the driving mechanism of
rocky desertification in this area can provide an important scientific basis for the comprehensive management of rocky
desertification, and the protection and restoration of karst ecosystem in China's pilot zones for sustainable
development. Based on remote sensing images of Landsat series satellite from 2000, 2005, 2010, 2015, and 2021, this
study extracted information on rocky desertification by the interpretation of human-computer interaction, and
quantitatively analyzed the spatiotemporal evolution law of rocky desertification in Gongcheng county. Meanwhile, by
combining data of carbonate rock and land use, this study revealed the inherent driving mechanisms of geological
conditions and land use changes about the evolution of rocky desertification in Gongcheng county.

The study results show that the rocky desertification in Gongcheng county experienced three stages: accelerated
deterioration from 2000 to 2005, rapid improvement from 2005 to 2015 and slow deterioration from 2015 to 2021. The
total area of rocky desertification ranged from 88.96-229.55 km’. From 2000 to 2005, the rocky desertification in
Gongcheng county shifted from no rocky desertification to mild and intermediate rock desertification, and reversely, it
showed improvement from 2005 to 2021. The rocky desertification presented a spatial pattern of development from
north to south in Gongcheng county. Xiling town, Lianhua town and Ping'an town were the main areas where rocky
desertification occurred, accounting for 55.47%—-61.31% of the total rocky desertification area of the county. In 2005
and 2010, when the rocky desertification was relatively severe, it was mainly at a moderate level in Xiling town, while
it was mainly at a mild level in other years. In addition, the rocky desertification of Gongcheng county mainly occurred
in the limestone area, accounted for 71.42%—75.85% of the total rocky desertification area of this county. But the rocky
desertification area in orchards and shrub land accounted for 35.92%-39.21% and 31.77%-31.86% of the county’s
total area, respectively. The study results indicate that there exist strong karstification, severe soil erosion/leakage, and
insufficient materials and slow rates of soil forming due to the wide distribution of pure limestone in Gongcheng
county. Besides, the long-term cultivation of single economic fruit forests such as peaches and plums in orchards has
led to a decline in fruit tree quality, and a large number of fruit trees have been cut down in recent years, resulting in an
exacerbation of rocky desertification. Therefore, the local authority in Gongcheng county should consider constructing
three-dimensional ecological planting model in the karst areas such as Xiling town, Lianhua town and Ping'an town
during the comprehensive treatment of rocky desertification, so as to promote the coordinated and sustainable
development of ecological industry, rocky desertification control and social economy.

Key words Gongcheng county, rocky desertification, spatiotemporal evolution pattern, lithologic difference, land use

type

(%% K %)



	0 引　言
	1 材料与方法
	1.1 研究区概况
	1.2 研究方法
	1.2.1 数据来源及处理
	1.2.2 石漠化遥感解译及其等级划分
	1.2.3 石漠化面积转移矩阵构建


	2 结果与分析
	2.1 恭城县石漠化时空变化特征分析
	2.1.1 石漠化时间变化特征分析
	2.1.2 石漠化转移过程分析
	2.1.3 石漠化的空间分布特征分析

	2.2 不同岩性区石漠化分布特征
	2.3 不同土地利用类型区石漠化分布特征

	3 讨　论
	4 结　论
	参考文献

