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ABSTRACT
Unexploited land change is a main driver of regional eco-environment change. Through an integrated
technique of geographic information system (GIS), remote sensing (RS), and global positioning system
(GPS), the authors attempted to address this topic by examining unexploited land conversion in
Guiyang City in Guizhou province in southwestern China as a case study, as well as looking at the
effect of policies in land use from 1996 to 2010 in the same area. Results showed that: Agricultural
development of unexploited land was encouraged from 1996 to 2000, and a progression conversion
process with direct and indirect transformations overlaid was formed by unexploited land → arable
land + unexploited land → forest land and grass land → arable land. The conversion management of
unexploited land was enhanced, unexploited land occupied for construction was controlled, and the
area of unexploited land converted to forest land and grassland showed an upward trend from 2000
to 2006. Local government was encouraged and supported in exploring construction and use of
unexploited land, and achieved the maximum value by converting unexploited land to construction
land, as a result we see the area of forest land and grassland decreased from 2006 to 2010.
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INTRODUCTION

China’s unexploited land is a land type classification. It
was used as a reserve for cultivated land resources for a long
time (Zhang et al. 2004). Unexploited land was converted
to construction land by many local governments in order to
solve the problem of insufficient land indicators after new
construction land occupying farmland, especially arable
land, was strictly controlled in more recent years (Zhang et
al. 2002, Liu et al. 2004). It was an important way to resolve
the lack of space and index of construction land by means
of exploiting beaches, mountainous areas, waste land and
low hills with gentle slopes. The new construction land
nationally was 2.19 million hectares, of which 1.1 million
hectares came from unexploited land, during the 10th period
Five-year Plan. The exploitation and utilization of
unexploited land solved the problem of insufficient space
for construction land. However, its disorderly exploitation
has caused many serious eco-environmental problems,
which has threatened the region’s sustainable social and
economic development.

Southwest China is one of the largest karst areas in the

world, and is home to about 100 million people. Under the
pressure of population and economic development, exten-
sive land use intensity is high, which results in serious land
degradation and even “rocky desertification”, land degra-
dation marked by soil erosion, which is the main environ-
mental degradation  problem in the southwest karst areas
(Cai 2001, Wan 2003, Xu & Peng 2008, Huang & Cai 2009).
These problems of land use in karst areas have received
increasing attention from the Chinese science community
(Lan et al. 2001, Peng & Yang 2001, Su 2002, Xiong et al.
2002, Li et al. 2003). Studies have sharpened our under-
standing of the land use change process, the present state,
driving forces and influencing factors (Yao et al. 2001,
Zhang et al. 2001, 2002, Peng et al. 2011).

Policy is regarded to be one of the most important fac-
tors driving land use change (Heinemman et al. 2002, Hess
et al. 2003, Gotelli & Ellison 2004). According to the pub-
lished literature, there are two sets of empirical discussions
in China on the relationship between policy and land use
change. One is on the policy response to land use change,
and the other is on the influence of policies on land use
change in a given period (Peng et al. 2011). Policies mainly



concentrated on land use have been studied - basic farmland
protection planning (Zhong et al. 2012), urbanization policy
(Wu et al. 2011), agricultural policies (Lundekvam et al.
2003) and a forest carbon policy on land use change (Wong
& Alavalapati 2003). However, those studies mainly
concentrated on cultivated land and construction land types.
Unexploited land and the policies around it have not
attracted scholars’ attention.

Considering the importance of unexploited land devel-
opment on both ecological and environmental situations,
the existing study is very limited, and more efforts are needed
to address the effect of policies on land use. In ecologically
fragile karst areas, this kind of empirical research is espe-
cially important. With Guiyang city as a case study, the au-
thors here attempt to address (1) how unexploited land has
changed in a typical karst area of southwest China from 1996
to 2010 and (2) to determine the effect of unexploited land
policies on converted unexploited land in the study area.

STUDY AREA AND UNEXPLOITED LAND

Study area: Guiyang city is located in the east slope of
China’s Yunnan-Guizhou Plateau, the watershed zone of the
Yangtze River and Pearl River water systems, and the cen-
tral part of the mountain plateau hilly area of the middle
area of Guizhou Province. The study area includes six dis-
tricts (Fig. 1). It is located in the Fidel circulation cell which

is controlled by westerlies all year round. It has a mild, hu-
mid subtropical climate. The average annual temperature is
15.3°C and the average annual number of sunshine hours is
1148.3. The highest altitude is 1762m, the lowest altitude
is 506m, the average altitude of the city center is 1000m,
and the altitude difference is up to 1256m. Landforms in
Guiyang city are mainly mountains and hills. It is a typical
development area of karst, rocky desertification and
potential rocky desertification phenomenon is prominent,
and the foundation of ecological environment is poor. A
long history of cultivation on steep slopes, excessive
harvesting, deforestation, mountain deforestation for
industry and mining and waste dumping phenomenon of a
large number of earthwork and industry and mining arisings,
etc. resulted in frequent geological disasters, rapid soil
degradation and serious ecological system destruction in
Guiyang city.

Definition and classification of unexploited land: The Law
of Land Administration of the People’s Republic of China
stipulates that “national land shall be classified into
agricultural land, construction land and unexploited land
through specifying land use by the overall plan; agricultural
land refers to all lands directly used for agricultural produc-
tion, including arable land, forest land, grassland, irrigation
and water conservation land, and water aquaculture area,
etc.; construction land refers to land used to construct

Fig. 1: Location of the study area.

Yan Liu et al.246



buildings and structures, including urban and rural
residential land and land used for public facilities, industry
and mining land, land used for transportation and water
conservancy facilities, tourism land, and military installation
land, etc.; and unexploited land refers to the remaining land
except agricultural land and construction land”. Since the
1980s, China’s land use classification has been successively
placed in four systems, and unexploited land was given
different definitions (Table 1) in the different classification
systems. The first one was Investigation Technical Order of
the Present Land Use Situation issued in 1984 by China’s
Agricultural Regional Planning Committee, which
determined the “present situation of land use and its
meaning”, and outlined unexploited land as one of the eight
first-level land types; the second one is Land Classification
(trial practice) issued in 2001 by the Chinese Ministry of
Land and Resources, which conducted unified classification
on urban and rural land; the third one is National Land
Classification (applicable for an interim period) issued in
2002 by the Chinese Ministry of Land and Resources, the
definition it specified on unexploited land classification is
basically the same as that in Land Classification (trial
practice); the fourth one is Current Land Use Classification
jointly issued by General Administration of Quality
Supervision, Inspection and Quarantine of the People’s Re-
public of China (AQSIQ) and Standardization Administra-
tion of the People’s Republic of China (SAC) in 2007, and

Appendix A specifies the classification and definition of
unexploited land clearly and definitely.

In addition to the classification system in Table 1, some
policy documents in China also define the meaning of
unexploited land, such as the 1999 Notice of General Office
of the State Council on Further Improving the Treatment
and Development of Rural “Four Wastes” Resource Work
which points out that “Four Wastes” i.e. “wasteland, barren
sand, weeds and undeveloped water” belong to unexploited
land; arable land, forest land, grasslands and state-owned
unexploited land must not be used as rural “Four Wastes”.
In 2004, the notice from the Ministry of Finance and Minis-
try of Land and Resources regarding the printing and issu-
ing of use management land-transferring fees used for agri-
cultural land development points out that the development
of unexploited land suitable for agriculture refers to the
development and utilization of unexploited land suitable
for agriculture such as shallow seas and tidelands, saline
and alkali land, wild grassland and bare land, etc. under the
precondition of protecting and improving the ecological
environment and preventing and controlling water and soil
loss as well as land desertification.

In the practical work of land use and management in
China unexploited land is not only a technical term, but
also a definition related to land property management,
therefore, unexploited land can be understood as that which
meets the definition of unexploited land in Annex A of

Name  
 

Investigation Technical 
Order of the Present Land 
Use Situation  

Land Classification  
(trial practice)  

National Land 
Classification 
(applicable for 
interim period)  
 

Current Land Use 
Classification (GB/T 
21010-2007)  

Definition  Land not being used yet, 
including those lands 
difficult to use.  

Land except 
agricultural land and 
construction land  

Land except 
agricultural land and 
construction land  

Other types of land except 
agricultural land and 
construction land  

Land type  Wild grassland  Wild grassland  Wild grassland  Other grassland  
Saline and alkali land  Saline and alkali 

land  
Saline and alkali land  Saline and alkali land  

Marshland  Marshland  Marshland  Marshland  
Sand land  Sand land  Sand land  Sand land  
Bare land  Bare land  Bare land  Bare land  
Bare rock and gravel land  Bare rock and gravel 

land  
Bare rock and gravel 
land  

 

Field ridge  Other unexploited 
land  

 

Others  River water surface  River water surface  River water surface  
Lake water surface  Lake water surface  Lake water surface  
Reed land  Reed land   
Shallow seas and 
tidelands  

Shallow seas and 
tidelands  

Coastal mud flat  
Inland tidal flat  

Glaciers and 
permanent snow  

Glaciers and 
permanent snow  

Glaciers and permanent 
snow  

Remarks  Second-level land type  Third-level land type  Third-level land type  Second-level land type  
 

Table 1. Classification and meaning of unexploited land.
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Current Land Use Classification (GB/T 21010-2007).

METHODS

Land covers were classified in accordance with the classifi-
cation system put forward by the Resource and Environ-
ment Information Center of the Chinese Academy of Sci-
ences. Combined with land use characteristics of the study
area and the interpretation accuracy of remote-sensing im-
ages, land use classification adopts level-one classification,
as the level-two classification is relatively complicated, by
which the land use types can be classified into six types:
arable land, construction land, forest land, grass land, water
land and unexploited land (Table 2). To better analyse the
conversion between arid land and unexploited land in the
study area, the arable land is divided into arid land and
paddy land in this paper.

The ArcGIS 9.0 platform was used to perform map
algebraic operation on land use maps of different periods to
get land use change data for 1996, 2000, 2006 and 2010. A
remote-sensing interpretation mark was established with
weave band 432 false colour composite images classified
templates of remote-sensing images were established in
different time intervals with reference to Guizhou land use
data in 1996 and 2000, and the precision of templates was
evaluated with error matrix to ensure the error matrix value
between different types of classified templates was larger
than 85%. Land use information for TM images was collected
by maximum likelihood classification method with
reference to topographic map, land use map and other

supporting information, and finally the precision of the
classification results was evaluated. Classification results
evaluation mainly relied on the land use maps of Guiyang
in each period; with the combination of field survey data
and visual method, the precision of the classification results
of each time phase were tested, and then the result was tested
with kappa coefficient. Its kappa coefficients in 1996, 2000,
2006 and 2010 were 0.83, 0.84, 0.84 and 0.81 respectively,
which are all up to the requirement of minimum allowable
discriminant accuracy at 0.7.

RESULTS AND DISCUSSION

Land cover change process: In recent 14 years, the land
use in the study area has changed significantly (Table 3).
From 1996 to 2010, the construction land and forest land
showed an increasing trend, and unexploited land, arable
land, water land and grass land showed a declining trend.
The land use change situation is different in different time
periods. From 1996 to 2000, the unexploited land, arable
land, water land and grass land were all declining, among
which, arable land reduced by 74.22 km2 which was the
largest; forest land and construction land respectively
increased by 57.12 km2  and 41.51 km2  respectively. From
2000 to 2006, the unexploited land, construction land, forest
land, grassland all increased to different degrees, among
which, the increased rates of forest land and construction
land were the highest, which were 48.08 km2 and 41.03
km2; the arable land declined by 97.15 km2. From 2006 to
2010, except that the construction land and forest land in-
creased, unexploited land, arable land, water land and grass
land all declined.

Policies regarding unexploited land and their influence:
The main management policy documents of unexploited
land are given as Table 4. The regulatory policy trend in
dealing with unexploited land in China can be divided into
three stages: encourage agricultural use of unexploited land,
control construction occupation, and encourage and support
local residents to explore the use of unexploited land.

Encouraged agricultural use of unexploited land: In the
past few decades, land policies in China have undergone
tremendous changes. In 1978, the Central People’s Govern-
ment of China carried out a “household joint production
contract responsibility system” in rural areas to encourage
farmers. It liberated rural productive forces and laid a solid
economic foundation for the rise of industrial development
later on, and it also won a new space for urban reform to
come later. However, China’s statistics show that arable land
has suffered a big loss since the 1980s. In the 1990s, Ameri-
can scholar Lester R. Brown put forward the question “Who
is gonna to support China?” (Brown 1995). In 1995 in the

Abbreviation Classes Description 

AL Arid land Arid land  
PF Paddy land Paddy field 
FL Forest land Forest land, shrub land, open 

forest land, and other forest 
lands  

GL Grass land Highly-covered grass land 
(coverage >50% of natural land, 
improved grass land and 
mowing grass land) 
Moderately-covered grass land 
(natural grassland and improved 
grassland with the coverage at 
20%~50%) 
Low-covered grassland (natural 
grassland with coverage at 
5%~20%) 

WA Water land River and canals, lake, reservoir, 
pit and pond, bottom land 

CL Construction land Urban land, rural residential area 
land, and others   

UL Unexploited land exposed rock land, sand land, 
field ridge, bare land, wet land, 
wild grass land 

 

Table 2:  Land cover classification in Guiyang.
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face of the significant reduction of arable land and the prob-
lem of “Who is gonna to support China?”, China  made a
point of protecting arable land and ensuring that the total
amount of arable land was kept above a certain level. It did
this by implementing “dynamic equilibrium of the total
amount of arable land”, and transforming the arable land
protection method from the simple “reduce expenditure” of
the past to “increase income” and “reduce expenditure” be-
ing developed simultaneously. In 1990, in order to encour-
age the development of unexploited land, the 12th meeting
of the 7th People’s Congress Standing Committee of Guizhou
Province approved Land Management Approach in Guiyang
City to encourage groups and individuals to develop state-
owned barren hills, wasteland and river shoals, etc. for agri-
culture, forestry, animal husbandry and fishery production.

There were provisions; the developers should apply to the
local Bureau of Land Management beforehand, land with an
area of less than 150 mu (1mu=0.0667 ha) should be ap-
proved by the regional people’s government, and land with
an area between 150 mu to 2000 mu should be reported to
the Municipal People’s Government for approval.

Fig. 2 tells the policies over the period 1996-2000, and
their implication to key unexploited land changes. In 1996,
in order to arouse the enthusiasm of the masses to manage
and develop rural collective-owned barren hills, ravines,
and desolate beaches (including wasteland, waste slopes,
barren sand, weeds and undeveloped water, etc.), the General
Office of the State Council of China issued the notice on the
treatment and development of rural “Four Wastes” Resources
to Further Strengthen Water and Soil Conservation (G.B.F.

 1996 2000 2006 2010 1996-2000 
change 

2000-2006 
Change 

2006-2010 
Change 

 
 Area Percent Area Percent Area Percent Area Percent Area Percent Area Percent Area Percent

UL 74.33 4.95 60.40 4.03 67.03 4.47 65.72 4.38 ﹣13.93 ﹣0.93 6.63 0.44 ﹣1.31 ﹣0.09

AL 321.47 21.42 271.43 18.09 208.87 13.92 154.95 10.33 ﹣50.04 ﹣3.33 ﹣62.56 ﹣4.17 ﹣53.92 ﹣3.59

PL 232.85 15.52 208.67 13.91 173.98 11.59 151.33 10.09 ﹣24.18 ﹣1.61 ﹣34.69 ﹣2.31 ﹣22.65 ﹣1.51

CL 130.35 8.69 171.86 11.45 212.89 14.19 258.17 17.21 41.51 2.77 41.03 2.73 45.28 3.02

FL 550.09 36.67 607.21 40.47 655.29 43.67 703.94 46.91 57.12 3.81 48.08 3.20 4.65 3.24

WA 14.97 1.00 13.41 0.89 13.29 0.89 12.91 0.86 ﹣1.56 ﹣0.11 ﹣0.12 ﹣0.01 ﹣0.38 ﹣0.03

GL 176.43 11.76 167.51 11.16 169.14 11.27 153.47 10.23 ﹣8.92 ﹣0.59 1.63 0.11 ﹣15.67 ﹣1.04

 
*AL-Arid land; PL-Paddy land; FL-Forest land; GL-Grass land; WA-Water land; CL-Construction land; UL-Unexploited land

Table 3: Area and percent of different land-use types in the study area from 1996 to 2010  (unit: km2 , %).

Year Name of policy Issued by 

1996 Notice on the treatment and development of rural "Four Wastes" Resources to Further Strengthen 
Water and Soil Conservation  

The State Council 

1997 Notice on Further Strengthening Land Management to Effectively Protect Arable Land  The State Council 
1999 Notice on Further Improving the Treatment and Development of Rural "Four Wastes" Resource Work  General Office of the State 

Council 
2000 Opinions about the Promotion of Healthy Development of Small Cities and Towns  The State Council 
2000 Notice on the Policies and Measures about the Implementation of West Region Development  The State Council 
2001 Land Management Regulations of Guizhou Province  People's Congress of 

Guizhou Province  
2004 Notice on Relevant Problems of Using Part of the Land-transferring Fees in Agricultural Land 

Development  
The State Council 

2004 Provisions about Deepening Reform and Strict Land Management  The State Council 
2004 Opinions about Strengthening Rural Homestead Management  Ministry of Land and 

Resources 
2004 Notice about printing and issuing Use and Management Approaches of Land-transferring Fees Used in 

Agricultural Land Development  
Ministry of Finance and 
The State Council 

2006 Notice on Relevant Problems about Strengthening Land Regulate and Control  The State Council 
2008 Notice on the Promotion of Conservation and Intensive Land Use  The State Council 
2009 Notice on the Implementation Policy of the Minimum Price Standard Adjustment of Industrial Land 

Transfer  
Ministry of Land and 
Resources 

 

Table 4: Relevant management policy documents of unexploited land from 1996 to 2010.
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[1996] No. 23). This notice was intended to speed up the
treatment of soil and water loss, improve ecological
environment, change the conditions for agricultural
production, and promote the sustainable development of
agriculture. The 1997 Notice of the CPC Central Committee
and the State Council on Further Strengthening Land
Management to Effectively Protect Arable Land (Z.F. [1997]
No. 11) made clear that the government was “encouraging
the cooperation between regions with insufficient reserve
resources of arable land and regions with sufficient reserve
resources of arable land in land reclamation, combined
agricultural development, etc.” China amended Land
Administration Law of the People’s Republic of China in
1998, started to implement a land use control system and
dynamic equilibrium system of the total quantity of arable
land, and stipulated that “the country will implement a
compensatory regime for occupied arable land”. As to the
arable land approved to be used for non-agricultural
construction, the unit occupying the land should be
responsible for the reclamation of arable land of the same
quantity and quality of the occupied arable land according
to the principle of “reclaim as much as occupy”. In order to
achieve a dynamic equilibrium of the total quantity of arable
land, China carried out large-scale land development and
consolidation and reclamation work. In 1998 and 1999, the
Ministry of Land and Resources successively issued the
Notice on Further Strengthening the Management of Land
Development and Consolidation (G.T.Z.F. [1998] No. 166)
and the Notice on the Issues Related to Land Development
and Consolidation Works (G.T.Z.F. [1999] No. 358),
emphasizing that the development of unexploited land
should be conducted under the control and guidance of the
overall planning of land use, and implemented according
to systematic planning. Thus, it can be seen that China
attached great importance to unexploited land being
developed to agricultural land, and emphasized the priority
of unexploited land for agricultural development.

From 1996 to 2000, by relating the above policies at the

national and provincial levels related to unexploited land
management in China had a significant influence on the
conversion of unexploited land in Guiyang. The change in
unexploited land is shown as Fig. 3. The conversion-out
area of the unexploited land was larger than the conversion-
in area and the net area was reduced by 13.93km2. The land
transformed mainly to arid land, construction land, forest
land and grass land. The rate of conversion from the
unexploited land into forest land was the highest and took
up16.78% of the change in unexploited land area in 1996.
The total area declined from 74.33 km2 in 1996 to 60.44
km2 in 2000, with an annual average reduction of 2.79 km2.

During this period, China promoted the development of
unexploited land for farming as a priority. The way that the
unexploited land transformed into farming land was that
some lands of good quality (suitable for farming) after de-
velopment and preparation were directly transformed into
arable land. However, the rest (not suitable for farming) were
transformed into construction land, forest land and grass
land, further, the grass land and forest land with good quality
were transformed into arid land. Among them, 43.93 km2 of
the forest land and 27.21 km2 of the grass land were
transformed into arid land, respectively taking up 7.94%
and 15.44%. It is thus clear that urban unexploited land in
karst region transforming into farming land is a direct and
indirect transition process, which resulted from that the land
difficult to utilize among the unexploited land took up a
large part, among which, wild grass land was at 17.10 km2,
wet land at 0.07 km2, bare land at 0.16 km2, exposed rock
land at 34.94km2, field ridge at 21.56 km2 and intertidal
zone at 0.12 km2, respectively taking up 23.34%, 0.01%,
0.22%, 47.67%, 28.59% and 0.16% of the unexploited land,
besides, other unexploited land covered an area of 19.33
km2.

Controlled building occupied unexploited land: The new
Land Administration Law of the People’s Republic of China
was issued in the late 1990s. After that, China began to
implement strict control on new construction land occupy-

Fig.2: Land policy and modifications and their implications for unexploited land change in the study area during 1996-2000.

 
       
   
 
 
 
 
 

Notice of the CPC Central Committee and 
the State Council on Further 
Strengthening Land Management to 
Effectively Protect Arable Land 

Land Administration 
Law of China (LALC) 

Notice of General Office of the 
State Council on Further Improving 
the Treatment and Development of 
Rural "Four Wastes" Resource 

Notice on Further Strengthening the Management 
of Land Development and Consolidation 

◆ Strengthening to protecting 
arable land 

◆ Encouraging agricultural 
use of unexploited land 

 

1996 1999 1998 1997 

◆ Strengthening soil and water 
conservation. 

◆ contributing to the decrease of 
unexploited land. 

◆emphasizing to protect ecological 
environment 

 

◆governing ecological 
environment  

◆directly promoting grass land 
and forest land converted to 
cultivated land  

◆ controlling cultivated land 
was occupied construction 

◆ contributing to the 
decrease of unexploited 
land. 
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ing agricultural land, especially farmland. The cost of farm-
land occupation was increased and so local government in
many places conducted investigations into converting
unexploited land to construction land in order to solve the
lack of land use indicators. Developing shallow seas and
tidelands, mountainous regions, low hills, mild slopes and
desolate beaches became an important method to solving
the lack of construction land space and indicators. From
2003 to 2005, a large amount of unexploited land was
occupied for construction in China, resulting in the rapid
growth of construction land and overheated local
economies. In order to control the total amount of
construction land and to promote the transformation of land
use mode from extension and expansion to the type of inside
scoop. In 2006, the 5th ministerial meeting of Ministry of
Land and Resources of the People’s Republic of China
deliberated on and then approved and issued Management
Approach of the Annual Land Use Plan (G.T.Z.Y.B [2006]
No.37). New construction land control indicators (including
occupied agricultural land and unexploited land) were in-
cluded in the annual land use plan, while the actual amount
of arable land and the area of new construction land were
considered as the basis of the annual examination plan of
land use and responsibility target examination of land man-
agement and arable land protection. Fig. 4 shows the major
policy medications 2000-2006 and their potential influences
on key exploited land use changes in the study area.

Implementation of the above laws and regulations has
an impact on various aspects of the unexploited land con-
version to different extent in the study area (Fig. 5). Firstly,
the proportion of unexploited land transformed into con-
struction land was increased. Since 1999, the conversion of
farmland has been strictly controlled. Some regions turned
to using large areas of unexploited land so as to provide
land for new projects, which caused the total area of
construction land to increase excessively, directly impacting
national macro-economic control and impairing the policy
effect of national macro-economic control. From 2000 to
2006, the direct conversion rate of unexploited land into
construction land increased by 3.61 percentage points
compared with the period 1996-2000.

 Secondly, the total area of unexploited land increased.
From the second half of 2003 to 2005, risky investment and
low-level construction prevailed in some regions and indus-
tries, which led to an overheating of local economic
development. In order to strengthen macro control, the
Central Government decided to add “Land Supply” as a
control method based on “Fund Supply” and two “Gates”
namely land and credit to reinforce the control on macro-
economy, so as to implement overall control on the total
area of newly increased construction land. After the
unexploited land was managed by annual land plan, the con-
version-out area of the unexploited land was affected; from
2000 to 2006, the conversion-in area of unexploited land
was larger than that of conversion-out in the study area, and
the area of unexploited land increased from 60.40 km2 in
2000 to 67.03 km2 in 2006 with a net area increase of 11.16%.
The conversion-out was mainly to arid land, construction
land, forest land and grass land, while the conversion-in
sources included arid land, paddy field, forest land and grass
land.

Thirdly, the conversion area of unexploited land into
forest land and grass land increased while that of grass land
and forest land into arable land reduced. As the approval
limitations for the conversion of barren mountain, barren
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Fig. 3: The conversion of unexploited land from and to other land-use
type during 1996-2000.

Fig. 4: West region development and land policy, their implications for unexploited land change in the study area during 2000-2006.
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land and desolate sands were greatly loosened in Guizhou
Land Management Regulations issued in 2001 on the basis
of the approval limitations in Guiyang Land Management
Measures, the proportion of unexploited land transformed
into grass land rose greatly, up to 30.44% of the total area of
unexploited land. At the same time, Guizhou Land Man-
agement Regulation also stated that in land development,
ecology protection and water and soil conservation should
be fully considered. The people’s governments at all levels
were required to follow national requirements of ecological
environment construction and protection, and organize and
implement the work of returning farmland with slope larger
than 25 degrees to forest or grass land. The conversion areas
from grass land and forest land to arable land declined, to
only 9.27% and 0.44% of the arable land in the study area.

 Last but not least, the area of forest land continuously
increased. The total area of forest land increased from 550.09
km2 in 2000 to 607.21 km2 in 2006, and its proportion in the
total area of the study area rose from 36.67% to 40.47%.
This was due to the policy of returning farmland to grass
land and forest land during desertification treatment proc-
ess, as desertification in Guizhou is very serious. There was
also continuous assembling of a forest belt around the city
which provides a green ecological screen for Guiyang as
the city works to improve its urban image. Since the 1950s,
the Guiyang municipal government has been striving to
strengthen the construction of this urban forest belt around
the city. Since 2000, Guiyang has constructed a second for-

est belt around the city based on the original one, forming a
forest landscape unique among nationwide capital cities. This
forest belt has had a large impact on the increase of forest
land.

Local government was encouraged and supported to
explore construction use of unexploited land: Fig. 6 presents
the land and eco-environmental civilization policy impli-
cations for unexploited land change in the study area during
2006-2010 and their implications to key exploited land use
changes. In order to actively expand new land development
yet minimize the occupation of agricultural land, the Chi-
nese Ministry of Land and Resources actively encouraged
and supported local government to carry out advanced trials
and explore new ways and modes of unexploited land de-
velopment, and continued to encourage local government
to explore construction use of unexploited land. In 2008,
the Notice of the State Council on the Promotion of Eco-
nomical and Intensive Land Use stated that various con-
struction projects should give priority to using free, aban-
doned, left unused and inefficiently used land, and strive to
improve the using efficiency of construction land.

In 2009, the Notice on the Implementation Policy of the
Minimum Price Standard Adjustment of Industrial Land
Transfer issued by the Ministry of Land and Resources stipu-
lated that in the central and western areas, industrial project
land which is state-owned unexploited land, except urban
construction land, and which meets certain conditions, should
have a transfer price not less than 15% of the corresponding
standard of land value in that region. The transfer price of
state-owned unexploited land within the scope of urban con-
struction land should not be less than 50% of the correspond-
ing standard of land value in that region. As to the construc-
tion of major projects, construction plans using unexploited
land, with large investment scale, high technique content,
low environmental pollution, good economic benefit and
strong employment opportunities, should get priority when
arranging land use plans. Guizhou Province also issued cor-
responding policies to guide and encourage people to de-
velop unexploited land and abandoned land suitable for
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Fig. 5:  The conversion of unexploited land from and to other
land-use type during 2000-2006.

Fig. 6: Land and eco-environmental civilization policy implications for unexploited land change in the study area during 2006-2010.
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construction to construction land, including promoting the
development of mountainous regions. The Province also
encouraged people to raise funds through various channels
by means of financial assistance, bank loans, corporate par-
ticipation, etc.

The conversion situation of unexploited land from 2006
to 2010 is shown Fig. 7. The conversion-out area of the
unexploited land increased and it mainly turned to arid land,
construction land, forest land and grass land, their areas were
respectively 6.89 km2, 9.84 km2, 1.37 km2 and 14.66 km2,
taking up 10.27%, 14.66%, 2.04% and 21.84% of the
unexploited land. The conversion area of unexploited land
into construction land rose to a peak in 2010 and showed an
increasing trend; it was 7 percentage points higher than in
the 2000 to 2006 period. The conversion-in area of
unexploited land declined to some extent, its main sources
were arid land, forest land and grass land, with the conver-
sion-in area of forest land and grass land showing a declin-
ing trend at 8.58 km2 and 5.42 km2 respectively, taking up
1.31% and 3.20% of the unexploited land area. The reason
was that in Decision on the Construction of Ecological Civi-
lization City (Z.D.F. (2008) No. 1) approved by the fourth
plenary meeting of the eighth committee in Guiyang in 2007
and Indicator System and Monitoring Method for the Con-
struction of Ecological Civilization City of Guiyang issued
in 2008, high requirements were proposed on ecological
economy and ecological environment, e.g. by 2012, the tar-
get value of forest coverage rate is up to 45%, the average
public greening area is larger than 10m2 per capita, the envi-
ronment treatment and protection is enhanced, and the deg-
radation areas of forest land and grass land are reduced.

It is found that the unexploited land in Guiyang has
experienced complex changes due to policies changes since
1996. The unexploited land in Guiyang showed a declining
trend generally and was reduced from 74.33 km2 in 1996 to
65.72 km2 in 2010, a reduction of 8.61km2 in 14 years.

It is thus clear that the relevant policies and systems
have produced significant influences on the conversion of

unexploited land in ecologically fragile karst areas of south-
west China. In the policy documents issued from 1996 to
2010, whether it is construction occupation or agricultural
development, all documents emphasized that much attention
should be paid to ecological environment protection during
the development and use of unexploited land. The basic prin-
ciple of protective development and utilization of
unexploited land was always to be considered. The results
gained through the case study is of great importance for
regional development and global models of LUCC under
human and policy influences in spite of the data used cover
a relatively small region and a limited longitudinal dimen-
sion in this paper.

Our analysis of unexploited land change during 1996-
2010 indicates that the overall change in land-use was not
significant with small decreases. However, exposed rock
land account for 50% of unexploited land in the study area
which was developed and exploited. The contribution rate
of the ecological environment is lowest in all land-use types.
That is to so, reduced total amount of unexploited land
reflected ecological environment improvement to some ex-
tents. Therefore, ecological environment construction is the
priority in west region development, pressure and risk of
further ecological degradation caused by various factors in
karst area still continue to be a concern. Influence on the
change of unexploited land is not limited to policy but the
result of interaction between policies and all kinds of
affecting factors (such as population, urbanization,
economic development and climate), quantitative analysis
on other influencing factors of unexploited land change
will be the focus of future work.

CONCLUSION

1. Agricultural development of unexploited land was en-
couraged from 1996 to 2000, and a progression conver-
sion process with direct and indirect transformations over-
laid was formed by unexploited land → arable land +
unexploited land → forest land and grass land → arable
land.

2. The conversion management of unexploited land was
enhanced, unexploited land occupied for construction
was controlled, and the area of unexploited land
converted to forest land and grassland showed an up-
ward trend from 2000 to 2006.

3. Local government was encouraged and supported in ex-
ploring construction and use of unexploited land, and
achieved the maximum value by converting unexploited
land to construction land, as a result we see the area of
forest land and grassland decreased from 2006 to 2010.
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