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Abstract: Rocky desertification is an important type of ecological degradation in southwest of China.
The author uses the web crawler technology and obtained 9345 journal papers related to rocky
desertification from 1950s to 2016 in China. The authors also constructed a technological process to
extract research hot regions on rocky desertification and then a spatial distribution map of research
hot regions on rocky desertification was formed. Finally, the authors compared the spatial distribution
using the sensitivity map of rocky desertification to find the differences between two maps. The study
shows that: (1) rocky desertification research hot regions in China are mainly distributed in Guizhou,
Yunnan and Guangxi, especially in Bijie, Liupanshui, Guiyang, Anshun, Qianxinan Autonomous
Prefecture, QianNan Autonomous Prefecture, Qiandongnan Autonomous Prefecture in Guizhou
Province, Hechi, Baise, Nanning, Guilin in Guangxi Zhuang Autonomous Region and Zhaotong in
Yunnan Province. (2) The research hot regions on rocky desertification have good spatial consistency
with the sensitivity regions of rocky desertification. At the prefecture level, the overlap rate of the
two regions reached 85%. Because of the influence of topography, vegetation coverage, population
distribution, traffic accessibility and other factors, there were regions that consisted of combinations
of high sensitivity but low research popularity regarding rocky desertification; these sites included
Qionglai Mountain-Liangshan Area of Sichuan, Wushan-Shennongjia Area of Hubei, Hengduan
Mountain Area of western Yunnan and Dupangling Area of southern Hunan. (3) The research hot
regions and sensitive regions cannot be matched completely in time, space and concept. Therefore,
we can use their spatial distribution differences to improve the pertinence of planning, governance
and study of rocky desertification.

Keywords: karst; rocky desertification; hot regions analysis; information extraction; spatial distribution;
comparison analysis

1. Introduction

Rocky desertification refers to a phenomenon of land degradation, which includes the destruction
of surface vegetation, serious soil loss, the large-scale deposit of exposed bedrock or gravel;
these processes are affected by human activities in tropical and subtropical areas with humid
and semi-humid climatic conditions and extremely developed karst environment [1,2]. The rocky
desertification regions of China are mainly distributed in southwestern China with a wide coverage and
a large population of residents; this region represents an ecologically fragile area with the largest karst
landform and the most seriously impacted region affected by rocky desertification worldwide [3–5].
Severe rocky desertification has affected the economic and social development of the region and has
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reduced the level of well-being of the local people [6]. Under the major goals of the central government
and the 17 major goals of the United Nations SDG in 2020, it is of great significance to implement
targeted ecological control and anti-poverty work in the rocky desertification areas.

In traditional studies, to master the spatial distribution of rocky desertification, researchers must
first rely on geological surveys and geographical national surveys to obtain the exposed location
of ground rock and the information related to agricultural habitat. Then, based on a combination
of field survey sample information and satellite remote sensing data, an indoor mapping operation
can be conducted using artificial visual interpretation and multi-spectral and hyperspectral spatial
clustering [7–9]. Finally, the spatial distribution of regional rocky desertification and intensity can be
obtained. A large number of studies have been conducted on the rocky desertification formation and
developmental evolution mechanisms, the methods for the restoration and reconstruction of degraded
ecological environments and the evaluation of their effects [10–12]. These studies have formed a rich
text database that includes research reports, papers, statistical yearbooks and government bulletins.
These studies reflect the status and locations of rocky desertification.

With the rapid development of Internet search engines and big data technologies, the methods
of extracting geographic information from text have been transformed from manual readings to
methods that use web crawlers, text mining, machine learning, data modeling to conduct data retrieval,
information extraction, geospatial analysis and spatial mapping from online or offline big data and
then the results are analyzed in combination with the models and methods in specialized fields [13–17].
There are many related works about text mining with explicit or implicit geographic messages. In the
field of public health detection, Adam Sadilek and his colleagues detected illness-related messages
and predicted real-time infection rates of influenza from geo-tagged Twitter data [18]. For implicit
geographic information in text, Mark Dredze and his colleagues developed a geolocation system called
Carmen to assign a location to each tweet and applied the results to improve influenza surveillance [19].
In the field of nature disaster detection, Takeshi Sakaki and colleagues tried to estimate the location of an
earthquake event using tweets with locations through the use of spatial models [20]. Mark A. Cameron
and his colleagues developed a platform called the ESA-AWTM system to detect, assess, summarize
and report messages of interest for crisis coordination published by Twitter and formed a Tweet
Map [21]. In addition to social media data, the literature can also be used as a data source. Many
tools with similar technical processes of data mining algorithms have been developed to extract gene
expression, protein messages or other biological information with locations, such as BioCreative,
PubGene, MEDIE and Pubmatrix [22–25].

In the process of information extraction, there are some mature technological methods for
retrieving data and crawling for Internet information [26,27], such as word segmentation and entity
recognition technology [28–30]. However, it should be noted that most of the past research has
focused on specific events, such as epidemics and natural disasters. These events usually explode
in the Internet news media in a short period of time. Studies focused on natural and ecological
evolution over a long-term scale are relatively rare. In addition, because most research has focused
on specific events, the geographic information is usually presented as points after geocoding [31–34].
However, for natural and ecological evolution, these processes occur in a region rather than a point.
In other words, when text mining is combined with research on the physical geography and ecological
environment, how to recognize natural geographical divisions, ecological degradation and ecological
support for professional issues such as engineering science layouts is important. Especially in terms
of the identification of ecological degradation and spatial mapping, the construction of scientific and
reasonable models for degradation type identification and spatial location inference is key to the study
of ecological degradation data.

Furthermore, if we consider the literature to reflect the status and locations of rocky desertification,
whether the reflection is comprehensive, detailed and accurate is critical. There may be a region with
severe rocky desertification that has not received any scholarly attention; in contrast, there may be
a region of slight rocky desertification that has received too much attention. To ascertain the above
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problems, in this paper, we propose a method for extracting rocky desertification research hot regions
and construct a hot regions spatial distribution database of rocky desertification in China based
on the China National Knowledge Infrastructure (CNKI) and the algorithms of keyword searches,
Chinese word segmentation, address recognition and toponym matching. Then, we compare the
spatial distribution of rocky desertification research hot regions and the spatial distribution of sensitive
regions of rocky desertification based on multi-source satellite remote sensing. Finally, we analyze
and discuss the effectiveness and accuracy of research hot regions extraction methods and provide a
scientific basis for the selection of rocky desertification research areas and engineering planning.

2. Materials and Methods

2.1. Data and Preprocessing

In this study, the basic knowledge database for extracting the spatial distribution information of
rocky desertification is the Chinese periodical database provided by the CNKI. The CNKI is a database
system based on various literature and documents and it has become the world’s largest Chinese
knowledge engine and library. By 31 August 2017, the China Academic Journals full-text database
(CAJ) in the CNKI included 10,898 journals, 1,700,252 articles and 60,496,267 articles. The authors
compiled a special crawler system of the CNKI in JAVA and retrieved all 9345 documents related to
rocky desertification from the 1950s to 2016 using the three keywords of ‘rocky desertification’, ‘karst
desertification’ and ‘karst degradation.’ The authors also downloaded the title, abstract, keywords,
author and other information and saved these data to the local database. The local database was
implemented on SQLite. SQLite is an in-process library that implements a self-contained, serverless,
zero-configuration, transactional SQL database engine. These merits of SQLite make our information
extraction method of research hot regions can be migrated to different computing platform.

The basic spatial data used for address recognition, toponym matching and spatial mapping
in the study came from the 2012 version of the Chinese administrative division map provided by
China Cartographic Publishing House. By considering the abbreviation, alias or historical name of
administrative divisions, the study also used the 1:250,000 basic geographic database provided by
the National Administration of Surveying Mapping and Geoinformation of China and the China’s
historical-level administrative division database provided by the National Earth System Science Data
Sharing Infrastructure to revise partial toponyms and supplement some aliases of toponyms. All of
the above databases comprised a standard toponym database (STD) in this study.

To analyze the sensitivity to rocky desertification and to compare the sensitivity and hot regions
of rocky desertification, this study also uses (Figure 1)

1. The relief amplitude spatial distribution data calculated from a digital elevation model (DEM)
with a 1-km resolution;

2. The vegetation coverage spatial distribution data calculated using the dichotomy model with
MODIS NDVI data [35,36];

3. The 1-km grid population dataset of China (2010) based on the data of the Fifth National
Census [37];

4. The road network density above the county level, which is based on the 1:25 million basic
geographic database provided by the National Geomatics Center of China.
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for China.

2.2. Analysis of Research Hot Regions

After retrieval, the study processes the Chinese word segmentation using the Ansj segmentation
model for the title, keywords and abstract content in the rocky desertification article database and then
uses the HanLP entity word recognition module to identify toponyms from the word segmentation
results [38,39]. Then, a specific algorithm is used to perform matching between the above identified
toponym and the standard toponym in the STD.

In the process of matching toponyms, it is necessary to judge the spatial inclusion relationship of
the administrative regions and count the frequency of toponyms in all literature. The ultimate goal
is to unify multi-level, non-standard, ambiguous toponyms into county-level, canonical and unique
toponyms and to identify the frequency of occurrence of each county unit in the literature—both
scientifically and rationally. Therefore, the study establishes a toponym matching process of
“step-by-step coverage and accumulative statistics”; thus, the different expressions (e.g., full name,
abbreviation, or alias) and the different levels (e.g., province, prefecture, or county level) of the same
place name can be identified and counted accurately and finally, the statistical results are normalized.

The process of toponym matching is shown in Figure 2. First, we divided all toponyms in the STD
into three levels—province, prefecture, or county. When we obtained a toponym from the literature,
we determined whether this toponym was at the province level. If it was, then the frequency of all
counties belonging to this toponym will be increased. If not, we continued to determine whether the
toponym contained a province-level toponym. If it did, we matched the toponym with all prefectures
belonging to the province using the Knuth-Morris-Pratt (KMP) algorithm to perform character-level
fuzzy matching [40]. We used this step to void the mistakes that occur when there are two identical
prefecture names in different provinces. If matching has still not occurred, we continued to determine
whether the toponym was at the prefecture level and all of the other steps were carried out as listed
above; however, the steps were carried out to determine the frequency of all counties belong to this



Appl. Sci. 2018, 8, 2075 5 of 14

prefecture toponym. The determination process will continue until it cannot be matched with every
toponym at the county level.
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2.3. Sensitivity to Rocky Desertification

Eco-environmental sensitivity refers to the degree of ecosystem sensitivity to the disturbances
caused by natural and human activities within a region [41]. This sensitivity reflects the degree
of difficulty and the likelihood of ecological environmental problems occurring when regional
ecosystems encounter disturbances and the value is used to characterize the possible consequences
of external disturbances. Considering the systematisms of indicators and the availability of indicator
data, researchers have constructed a sensitivity assessment model for rocky desertification [42–44].
The sensitivity assessment model method has been adopted for national ecological zoning.

The specific process of the evaluation of sensitivity to rocky desertification is as follows: based
on the percentages of exposed carbonate area, vegetation coverage and terrain slope, the spatial
distributions of the key influencing factors of rocky desertification sensitivity are obtained by the
comprehensive dividing method based expert knowledge. Then, using the calculation method shown
below, we obtained the rocky desertification sensitivity index [43] (Figure 3).

R = 3
√

M× S× C (1)

In Equation (1), R is the rocky desertification sensitivity index, M is the percentage of the
area exposed by carbonate, S is the topographic gradient of the region and C is the regional
vegetation coverage.
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3. Results

3.1. Research Hot Regions Mapping

Figure 4 shows the spatial distribution of rocky desertification research hot regions in China based
on the literature from the 1950s to 2016. The research hot regions on rocky desertification are mainly
concentrated in three provinces in southwest China, that is, Guizhou, Guangxi and Yunnan. There are
also a few rocky desertification studies in Sichuan, Hunan, Hubei, Chongqing and other provinces.
Among them, the hot regions of rocky desertification with a moderate degree or greater of research
are mainly distributed in western and southern Guizhou, eastern Yunnan and northern and western
Guangxi, including 108 counties and a total area of 245.7 thousand km2.Appl. Sci. 2018, 8, x FOR PEER REVIEW  7 of 15 
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Specifically, in terms of rocky desertification, the most literature was found in relation to Bijie,
western Guizhou Province, which belong to the area with very high research hotness of rocky
desertification. The rocky desertification phenomenon is also serious with high research hotness
in Guiyang in central Guizhou Province, Southwest Guizhou Autonomous Prefecture in southwestern
Guizhou Province and in parts of northwestern Guangxi (e.g., Fengshan County, Pingguo County and
Mashan County). In Liupanshui, Anshun of western Guizhou, Buyi and Miao Autonomous Prefecture
of QianNan of southern Guizhou, Hechi, Baise, Nanning and Guilin in western and northern Guangxi
and Wenshan Zhuang and Miao Autonomous Prefecture in southeastern Yunnan, the research hotness
of rocky desertification is lower than those of the previous two types and these regions belong to
moderate research hot regions of rocky desertification.

3.2. Sensitive Region Mapping

According to the spatial distribution of the sensitivity to rocky desertification (1-km grid),
the sensitivity index of rocky desertification can be obtained for the county unit, as shown in
Figure 5. The sensitive areas of rocky desertification in China are mainly distributed in Guizhou
Province, Guangxi Province and Yunnan Province. There are also a small number of rocky
desertification-sensitive areas in Sichuan, Chongqing, Hubei, Hunan, Jiangxi and Guangdong. Among
them, areas with moderate or greater sensitivity to rocky are mainly distributed in central and western
Guizhou, eastern Yunnan, northwest and western Guangxi, northern Guangxi, western Sichuan and
other regions. At the same time, there are a small number of distributions in the border areas between
Hubei and Chongqing and between Hunan and Yunnan. Areas with moderate or greater sensitivity to
rocky desertification included 117 counties or cities, with a total area of 273.2 thousand km2.Appl. Sci. 2018, 8, x FOR PEER REVIEW  8 of 15 
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Specifically, the areas with very high sensitivity were mainly distributed in some counties in Bijie,
Liupanshui and Guiyang of Guizhou Province and some counties of Baise, Chongzuo and Guilin in
Guangxi Zhuang Autonomous Region. High sensitive areas were mainly distributed on the periphery
of very high sensitive areas and were often interwoven with them. They were mainly distributed in
Bijie, Liupanshan, Anshun, Southwest Guizhou Autonomous Prefecture, Buyi and Miao Autonomous
Prefecture of QianNan, some counties of Qiandongnan Miao and Dong Autonomous Prefecture in
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Guizhou Province, as well as some counties in Hechi, Chongzuo and Guilin of Guangxi Province.
The moderately sensitive areas were distributed in Zhaotong, Kunming and Hani-Yi Autonomous
Prefecture of Honghe in eastern Yunnan, some counties of central and western Guizhou (Gan Liang,
Shi Bing and Tantan) and some counties and cities in northwestern Guangxi Province.

3.3. Comparison of Research Hot Regions and Sensitive Regions

Comparing the spatial distribution map of the rocky desertification research hot regions (Figure 4)
and the spatial distribution map of the rocky desertification sensitive regions (Figure 5), we found that
on the national scale, two maps have high overlap in the core area of rocky desertification; however,
there are differences in the outer space distribution map based on the intensity classification.

First, two maps indicate that the central and western regions of Guizhou, eastern Yunnan and
northwestern Guangxi are sensitive areas and research hot regions on rocky desertification. In the case
of regions that have moderate or greater sensitivity and moderate or greater levels of research hotness,
there are 52 county units or 11 prefecture units that have collectively been identified. The county
unit coincidence rate was 48% and the prefecture unit coincidence rate was 85%. The high degree
of coincidence among the geographic units indicates that the rocky desertification sensitivity model
roughly integrates the driving factors of rocky desertification and can better reflect the actual rocky
desertification intensity level; on the other hand, it also shows that in the past 60 years, the research
on rocky desertification has had clear targets, an outstanding focus and a good level of geographical
matching. In addition, the research area is focused on the areas that are sensitive or prone to rocky
desertification and on degraded areas.

Second, in general, the distribution of areas that are sensitive to rocky desertification is
larger than the areas of research hot regions on rocky desertification. Specifically, in Qionglai
Mountain—Liangshan Area of Sichuan, Wushan-Shennongjia Area of Hubei, Hengduan Mountain
Area of Western Yunnan and Dupangling Area of Southern Hunan, the sensitivity to rocky
desertification is obviously high but research popularity is not high enough. To analyze the “decoupling
of space” between sensitivity and research popularity in the above four areas, further statistics on the
differences between the typical rocky desertification areas and the above 4 “space decoupling” areas in
terms of topography, vegetation coverage, population distribution, traffic accessibility were analyzed
(Figure 6 and Table 1). Hotness Index, Sensitivity Index, Environmental and Social Backgrounds Index
in Key Regions.

Comparative analysis shows that compared with typical rocky desertification areas (e.g., Bijie,
Liupanshan and Guiyang in the central and western Guizhou), the Qionglai Mountain—Liangshan
Area in Sichuan is located in the eastern margin of the Hengduan Mountains and has large fluctuations
in its types of landforms. The average slope of the terrain in the region is much higher than that in
the typical rocky desertification regions, which means that people that people are relatively difficult
to active here. At the same time, the population density in the region is much lower than that in the
typical rocky desertification areas. This result means that rocky desertification has a minor impact
on people’s lives in this region; additionally, the road network density is lower and the vegetation
coverage is higher in this region, which means that it is relatively difficult for mankind to be active, too.
Therefore, given the higher terrain slope, higher vegetation coverage, lower road network density and
low social impact in this area, the study of rocky desertification in the Qionglai Mountain—Liangshan
Area is naturally low.

Similar to the Qionglai Mountain—Liangshan Area in Sichuan, the Wushan-Shennongjia Area in
Hubei and the Hengduan Mountain Area in western Yunnan also have a higher terrain slope, higher
vegetation coverage, lower population density and lower road network density and these factors lead
to a significantly lower study of rocky desertification in the above two regions. For the Dupangling
Area in southern Hunan, although the terrain conditions and accessibility are slightly better than those
in the typical rocky desertification areas, due to the higher vegetation coverage and lower population
density in this area, the amount of research in this area is not high.
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Table 1. Hotness Index, Sensitivity Index, Environmental and Social Backgrounds Index in Key Regions.

Mode Area Research
Hoeness Index

Sensitivity
Index Slope (◦) Vegetation

Coverage (%)
Population Density

(People/km2)
Road Network

Density (km/km2)

Highly Matched Area
(High Sensitivity

High Research Hotness)

Typical Rocky
Desertification Area 4.7 5.04 3.13 0.82 573.21 0.56

Space Decoupling Area
(High Sensitivity

Low Research Hotness)

Qionglai
Mountain—Liangshan

Area, Sichuan
1 4.11 10.91 0.86 139.66 0.44

Wushan-Shennongjia
Area, Hubei 1 4.17 6.7 0.93 144.82 0.50

Hengduan Mountain Area,
Western Yunnan 1 3.90 8.66 0.84 94.76 0.46

Dupangling Area,
Southern Hunan 1 3.30 2.92 0.85 435.46 0.62

1 The major counties of all regions: (1) typical rocky desertification area includes Bijie, Liupanshui and Guiyang in central and western Guizhou; (2) Qionglai mountain-liangshan area
includes Deong, Batang, Baiyu and other counties in Sichuan; (3) Wushan-shennongjia area includes Yi’an and other counties in Hubei; (4) Hengduan mountain area includes Zhenkang,
Shidian, Ximeng and other counties in western Yunnan; (5) Dupangling area includes Yonju and other counties in southern Hunan.
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4. Discussion

4.1. The Distinct Characteristics of Research Hot Regions and Sensitive Regions

Rocky desertification is a natural geographic process. The sensitivity of rocky desertification
reflects the proneness of rocky desertification processes under realistic natural and geographical
conditions. The research hots regions on rocky desertification reflects the regions used for the study of
rocky desertification that have been selected by people under realistic natural geographical conditions
and based on economic and social development needs. Strong rocky desertification processes are
mostly found in areas with high sensitivity to rocky desertification and in easily distorted ecosystems.
Such areas are usually regions with a high level of research due to the attention of the government and
the researchers and vice versa. Therefore, it is reasonable to deduce the spatial distribution rules of the
rocky desertification process by analyzing the rock desertification research hot regions.

However, in essence, there is still a clear difference in the conceptual definitions of the rocky
desertification hot regions and the rocky desertification area. Therefore, there are naturally incomplete
spatial and temporal matching features. First, the process of rocky desertification in nature is a
long-term and objective process. However, rocky desertification research is constrained by the level of
economic and social development, discipline construction, terminology demarcation, research and
project establishment. It is a subjective exploration of the rocky desertification process in human
society at a certain stage. The inconsistent conceptual connotations of the rocky desertification areas
and the rocky desertification research hot regions will undoubtedly cause the two regions to be
incompletely matched in time and space. Second, the rocky desertification process in nature is based
on geographic ecological units and is distributed in patches. However, rocky desertification researches
usually describe the rocky desertification process based on administrative divisions. Therefore,
the inconsistency of the object’s target on the spatial scale and the types of spatial features also cause
deviations in the spatial orientation, spatial reasoning and spatial statistics. Third, rocky desertification
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studies can reflect the strength and weakness of the rocky desertification process and the size of the
area. However, the importance of the regional location, regional economic and social development
goals and planning and other factors may have a more important impact on the formation of research
hot regions.

4.2. The Potential Applications of Hot Regions Analysis

The difference in concept, time and space between rocky desertification and rocky desertification
research hot regions is of great significance for the comparative analysis of the relationship between
real rocky desertification and human society’s response to rocky desertification; additionally, it can
effectively support the development of rocky desertification planning, governance and research
work. In particular, by comparing the spatial distribution differences between regional rocky
desertification spatial distribution maps based on satellite remote sensing and ground surveys and
rocky desertification research hot regions maps based on web retrieval and text mining, it can be
determined which areas have rocky desertification and have received attention from the government,
researchers and engineering management, or which areas also have rocky desertification but have
not received enough attention from the government, researchers and engineering management.
By comparing the spatial disparity and dynamic matching of the above regions, it is possible to
examine the prevention and control planning, engineering management, technical research and
evaluate the effectiveness of various ecological degradations, including rocky desertification attention
from the government and the research community. The role of remnants and shortages and targeted
promotion will greatly improve the temporal and spatial pertinence of the rocky desertification control
plan, project management and scientific research.

As shown in Table 1, the Guizhou Plateau, which is a typical rocky desertification area, has
been fully studied by researchers. However, in the Qionglai Mountain—Liangshan Area of Sichuan,
the Wushan-Shennongjia Area of Hubei and the Hengduan Mountain Area of western Yunnan,
the sensitivity to rocky desertification is high or very high; however, the amount of research conducted
here is very low. Therefore, more researchers can choose these regions as a new study area to detect
occurrence regularity and the evolutionary process of rocky desertification.

5. Conclusions

In view of the spatial distribution of rocky desertification, this paper studies the information
extraction technology of rocky desertification research hot regions based on literature text mining and
then analyzes the spatial distribution of research hot regions on rocky desertification in China and
the applicable scenarios of the analysis methods of research hot regions. The main conclusions are as
follows:

1. Based on the CNKI knowledge database, using the web crawler, research information can be
obtained quickly and easily in a short time; then, through text parsing, toponym identification
and matching, hotness metering and other technologies and algorithms, the research hot regions
on rocky desertification in China can be identified effectively.

2. The research hot regions of rocky desertification in China are mainly distributed in Guizhou,
Yunnan and Guangxi Province. There are 108 counties with 245.7 thousand km2 that belong to
moderate, high and very high level of research hotness, especially in Bijie, Liupanshui, Guiyang,
Anshun, Southwest Guizhou Autonomous Prefecture, Buyi and Miao Autonomous Prefecture of
QianNan, Qiandongnan Autonomous Prefecture, Qiandongnan Miao and Dong Autonomous
Prefecture in Guizhou Province, Hechi, Baise, Nanning, Guilin in Guangxi Province and Zhaotong
in Yunnan Province.

3. The research hot regions on rocky desertification have good spatial consistency with the sensitive
areas of rocky desertification. The two spatial distributions show that the areas of central Guizhou,
eastern Yunnan and northern Guangxi are rocky desertification-prone areas and research hot
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regions. The county unit coincidence rate of the two spatial distributions is 48% and the prefecture
unit coincidence rate is 85%. A combination of high-sensitivity and low-intensity research on
rocky desertification has emerged in the four regions—Qionglai Mountain-Liangshan Area of
Sichuan, Wushan-Shennongjia Area of Hubei, Hengduan Mountain Area of western Yunnan and
Dupangling Area of southern Hunan—because of topography, vegetation coverage, degree of
accessibility, human influence and other factors.

4. Strong rocky desertification processes are mostly found in areas with high sensitivity to rocky
desertification and easily disproportionate ecosystems and such areas usually have higher
research frequency and vice versa. Although there is a close connection between the rocky
desertification area and the rocky desertification research hot regions, there were similar
characteristics in terms of incomplete matching concepts, space and time. The rational application
of the differences in the spatial distribution of the two can improve the spatial and temporal
pertinence of rocky desertification prevention and control planning, engineering governance and
scientific research.
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