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Impact of farmland changes on production potential
in China during 1990-2010
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Abstract: The quantity and spatial pattern of farmland has changed in China, which has led to
a major change in the production potential under the influence of the national project of eco-
logical environmental protection and rapid economic growth during 1990-2010. In this study,
the production potential in China was calculated based on meteorological, terrain elevation,
soil and land-use data from 1990, 2000 and 2010 using the Global Agro-ecological Zones
model. Then, changes in the production potential in response to farmland changes from 1990
to 2010 were subsequently analyzed. The main conclusions were the following. First, the total
production potential was 1.055 billion tons in China in 2010. Moreover, the average produc-
tion potential was 7614 kg/ha and showed tremendous heterogeneity in spatial pattern. Total
production in eastern China was high, whereas that in northwestern China was low. The re-
gions with high per unit production potential were mainly distributed over southern China and
the middle and lower reaches of the Yangtze River. Second, the obvious spatiotemporal het-
erogeneity in farmland changes from 1990 to 2010 had a significant influence on the produc-
tion potential in China. The total production potential decreased in southern China and in-
creased in northern China. Furthermore, the center of growth of the production potential
moved gradually from northeastern China to northwestern China. The net decrease in the
production potential was 2.97 million tons, which occupied 0.29% of the national total actual
production in 2010. Third, obvious differences in the production potential in response to
farmland changes from 1990 to 2000 and from 2000 to 2010 were detected. The net increase
in the production potential during the first decade was 10.11 million tons and mainly distrib-
uted in the Northeast China Plain and the arid and semi-arid regions of northern China. The
net decrease in the production potential during the next decade was 13.08 million tons and
primarily distributed in the middle and lower reaches of the Yangtze River region and the
Huang-Huai-Hai Plain. In general, the reason for the increase in the production potential

Received: 2014-03-09 Accepted: 2014-04-18

Foundation: National Key Project of Scientific and Technical Supporting Programs, No.2013BACO03B01; Project of CAS
Action-plan for West Development, No.KZCX2-XB3-08-01; Important National Project of High-resolution
Earth Observation System, N0.05-Y30B02-9001-13/15-10

Author: Liu Luo (1987-), PhD Candidate, specialized in research of land use and cover change (LUCC).

E-mail: liuluo87930@qg.com
“Corresponding author: Xu Xinliang (1972-), Associate Professor, specialized in remote sensing of natural resources and
environment, land use and cover change (LUCC). E-mail: xuxl@Ireis.ac.cn

www.geogsci.com  www.springerlink.com/content/1009-637x



20 Journal of Geographical Sciences

during the past two decades might be due to the reclamation of grasslands, woodlands and
unused land, and the reason for the decrease in the production potential might be urbaniza-
tion that occupied the farmland and Green for Grain Project, which returned farmland to for-
ests and grasslands.

Keywords: farmland; production potential; GAEZ model

1 Introduction

Food is a specialized commaodity and a strategic reserve, which relates directly to a country’s
well-being. Food security is an important part of national security. As a populous developing
country, China’s food security, which has attracted worldwide attention, also has an impor-
tant influence on world food security. Many factors influence grain production, including
institutional and political innovations, scientific and technological progress, material and
labor inputs, farmland, and climate change (Song et al., 2009; Liu and Wu, 2002; Zeng et al.,
2006). Farmland is the basic material condition of yield, and changes in its quantity and
quality directly influence grain yields and the effectiveness of the grain supply. Along with
the accelerating process of industrialization, urbanization, and construction of ecological
civilization, farmland has increasingly received competition from industrial and urban land,
and nonagricultural conversion of some farmland is inevitable, which has influenced the
food security of China severely and has drawn broad attention worldwide (Fu et al., 2001).

Farmland in China has gone through changes in area, quality, and spatial distribution due
to reclamation, urbanization, and the Green for Grain Project during the past 20 years. Many
studies have examined the impacts of regional change in farmland on grain production
worldwide. For example, Liu et al. (2005) analyzed the impacts of the land use and
land-cover change (LUCC) process on potential light-temperature production and its re-
gional differences during the 1990s in China. Qin et al. (2013) analyzed the impacts of
China’s urbanization process and the Green for Grain Project on spatial distribution and
production of farmland, while Shi et al. (2008) investigated the impacts of the quantity,
quality, and cropping systems on grain production in northeastern China. Xu et al. (2007)
revealed the impacts of climate fluctuations and the LUCC process on production potential
in northeastern China. Previous studies have focused mainly on the issue of regional farm-
land changes, grain production, and security. However, further exploration of the global cri-
sis of food security is needed to systematically reveal the pattern and trend in farmland con-
version, and the resulting changes in production potential and its regional differences at the
national macro-level (Xu et al., 2003). In 2009, the Chinese government began to examine
the national production potential and its regional differences, and scientifically analyzed and
estimated changes in land production. Therefore, summarizing the spatiotemporal process of
Chinese farmland, and to correctly understand the change in grain production and its re-
gional distribution, is of great strategic significance in understanding the rules of supply and
demand for farmland, as well as the relationship between farmland changes and food secu-
rity to consolidate the basis of grain production and to ensure food security.

We comprehensively estimated the production potential based on farmland data from
1990, 2000 and 2010 using meteorological data from the past 30 years, as well as soil data
and Digital Elevation Model (DEM) data. We also used the Global Agro-ecological Zones
(GAEZ) model and considered light, temperature, water, CO, concentration, diseases and
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insect pests, climatic limitations, soil, and terrain. The change in production potential and its
spatial distribution and causes were analyzed to reveal the spatial pattern of impacts of Chi-
nese farmland changes on grain production.

2 Materials and methods
2.1 Data sources

The input data for this study included farmland, terrain elevation, soil, and meteorological
data. The farmland data included those from 1990, 2000 and 2010, which were extracted
from the land-use database developed by the Chinese Academy of Sciences. This database is
a multi-temporal land-use data set covering land areas of China with a mapping scale of
1:100,000, which was developed through years of accumulation under the support of several
major scientific and technological projects, such as the National Key Technology Research
and Development Program of the Ministry of Science and Technology of China and the
Main Direction Program of Knowledge Innovation of the Chinese Academy of Sciences (Liu
et al., 2003; Liu et al., 20053a; Liu et al., 2005b; Liu et al., 2010; Liu et al., 2012; Liu et al.,
2014). The primary source for the land-use database was Landsat TM/ETM images, which
were processed into land-use data by manual visual interpretation. The land-use data were
classified into 25 categories, which were subsequently grouped into six classes of cropland,
woodland, grassland, water bodies, built-up areas, and unused land. Through field verifica-
tions, the general evaluating precision of each class was >94.3%, satisfying the accuracy
requirement of 1:100,000 mapping.

The terrain elevation data set derived from the shuttle radar topography mission (SRTM)
C-band data was the first publicly available near-global, high-resolution raster DEM. SRTM
data have been used for environmental analyses in numerous previous studies because of
their fidelity and free access (Shortridge and Messina, 2011).

Meteorological data for 1980-2010, including monthly maximum air temperature, mini-
mum air temperature, precipitation, relative humidity, wind speed at 10 m height, and hours
of sunshine, were obtained from more than 760 national meteorological stations maintained
by the Chinese Meteorological Administration. The monthly data for the above six key plant
growth factors were interpolated to a 1-km resolution using ANUSPLIN software based on
the digital terrain model of China (Hutchinson, 1995; Hutchinson, 1998a; Hutchinson,
1998b).

Soil data were obtained from a nationwide soil data set at a scale of 1:1,000,000, which
was provided by the Data Center for Resources and Environmental Sciences at the Chinese
Academy of Sciences. The attributes included type, constituents, depth, and water-holding
capacity.

2.2 Methodology

2.2.1 Farmland change analysis method

First, the characteristics of farmland area and spatial distribution were obtained from 1990,
2000 and 2010 farmland data using GIS spatial analysis methods. We obtained the charac-
teristic changes in area and spatial distribution between 1990-2000 and 2000-2010, as well



22 Journal of Geographical Sciences

as the characteristics of conversion between farmland and land of other types, such as farm-
land expansion caused by reclamation of forest and grassland, and farmland loss due to ur-
banization.

2.2.2 Production potential simulation method

Production potential was estimated using the GAEZ model, which is a large-scale model
developed by the Food and Agriculture Organization and the International Institute for Ap-
plied Systems Analysis over the past 30 years. The GAEZ model estimates the meteorologi-
cal suitability of some kinds of crops based on climatic conditions and then calculates the
production potential using a stepwise limiting method, including the light production poten-
tial (only limiting light), light and temperature production potential (limiting light and tem-
perature), climatic production potential (limiting light, temperature, and water), the land
production potential (limiting light, temperature, water, and soil), and the agricultural pro-
duction potential (e.g., limiting agricultural input level, management methods) (Fischer et al.,
2005; Fischer et al., 2006; Fischer and Sun, 2001; Fischer et al., 2008; Fischer et al., 2007;
Fischer et al., 2002). In this study, the production potential under the average climatic con-
ditions during 1980-2010 was calculated using the GAEZ model, which mainly considered
wheat (four subspecies), maize (four subspecies), rice (two subspecies), sweet potato, and
soybean (Figure 1). These five crops are major crops in China, providing 97.7% of the
country’s total grain output (Chen et al., 2012). We felt that the irrigation conditions were
appropriate for rice because most rice crops are cultivated under irrigation. We considered
both irrigated and rain-fed conditions for other crops.
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Figure 1 Schematic diagram of the overall structure and data integration of the Global Agro-ecological Zones
model

The use of multiple cropping systems in China has been considered to calculate the pro-
duction potential (Yan et al., 2012). Based on the potential cropping system calculated by
the GAEZ model and the practical cropping systems in China, the maximum production po-
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tential was determined using multiple cropping system combinations (including double
cropping per year, triple cropping for two years, and triple cropping per year).

The GAEZ model included irrigated and rain-fed scenarios. Calculations of the produc-
tion potential for the rain-fed scenarios were based on light, temperature, and water condi-
tions, whereas those for the irrigation scenarios only used the light and temperature condi-
tions assuming sufficient water for crop growth and no water stress. The equation used to
calculate crop yields within each grid cell under the rain-fed and irrigated scenarios was
(Tatsumi et al., 2011)

yiEIdtotal = yieldrain-fed x (1 - I) + yieldirrigated X i
where yieldyty iS the production potential within each grid cell (kg/ha), yieldrainteq iS the
yield under rain-fed scenarios within each grid cell (kg/ha), yieldirrigaeed is the yield under
irrigated scenarios within each grid cell (kg/ha), and i (%) is the ratio of irrigation-cultivated
area to total cultivated area based on official statistics from the National Bureau of Statistics
of China.

3 Results
3.1 \Verification

The calculated production potential in 2010 i
was compared with the actual production as
reported in official statistics for 2010 to verify
the accuracy of the calculated results. The av-
erage production potential in 2010 was 8.32
tons/ha, which was nearly 1.55 times the actual
production. The correlation between the cal-
culated production potential and actual pro-
duction is shown in Figure 2. The cross-
correlation coefficient was 0.82, and the stan-
dard deviation was 7400 tons, indicating a
good correlation, and the actual production
equaled 65.4% of the calculated production
potential. Consequently, the trend in the cal- Aogasl proretion; (billioe tong)

culated production potential reflected the trend Figure 2 Comparison between potential and actual
in actual production. production in each county in 2010

Production potential (billion tons)

3.2 Spatial patterns of the production potential in China

The impacts of farmland change on the production potential during 1980-2010 were ana-
lyzed using monthly average meteorological factors under the assumption that climatic con-
ditions, terrain elevation, and soil conditions remained unchanged.

In 2010, the total production potential in China was 1.06 billion tons, and the average
production potential was 7.61 tons/ha. The spatial pattern of the production potential showed
an upward trend from north to south and from west to east (Figure 3), which was mainly due
to the uneven distribution of farmland in China. Specifically, it is flat, fertile, and has suit-
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able hydrothermal conditions in the east, whereas the western area has more complex terrain,
degraded soil, and worse hydrothermal conditions. The middle—lower Yangtze Plain had the
most production potential of 328.43 million tons and was also the area with the fastest eco-
nomic development and most severe land-use contradictions. In contrast, the area with the
least total production potential was the Qinghai-Tibet Plateau at 2.13 million tons, which
has a comparatively scarce population, a small area of cropland of poor quality, and unsuit-
able hydrothermal conditions. The maximum production potential was 25.99 tons/ha, which
was much higher than that of other areas in China that had profuse rainfall, suitable tem-
perature, relatively high solar radiation, and a long growth period. The area with the greatest
average production potential was the middle—lower Yangtze Plain at 12.09 tons/ha (Figure 4).
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3.3 Impacts of farmland change on the production potential

3.3.1 Characteristics of farmland change in China during 1990-2010

The total area of farmland in China has remained fundamentally unchanged during the past
20 years, but it showed different characteristics of change between the first and second dec-
ades. The area of farmland increased by 28,300 km? during the first decade, with an increase
in the north and a decrease in the south. The areas with an increasing production potential
were mainly located to east of the northern arid and semi-arid regions, whereas areas with a
decreasing production potential were located mainly in the middle—lower Yangtze Plain
(Figure 5). During the second decade, the area of farmland decreased by 10,200 km?, mainly
due to the expansion of land for residential areas, mining in eastern coastal areas, and the
Green for Grain Project, which returned farmland to forests and grasslands in the central and
western ecologically fragile regions, as well as farmland reclamation in some areas in the
northern arid and semi-arid regions (Figure 5).

Urbanization was the main cause for the farmland decrease in China during the past 20
years. The area of farmland occupied by urbanization accounted for 45.96% during the first
decade and 55.44% during the second decade. The annual rate of conversion from farmland
to construction land has increased from about 2 million units per year during the first decade
to more than 3 million units per year during the second decade, indicating the obvious con-
tradiction between farmland protection and urbanization. The conversion among forests,
grassland, and farmland was another main cause for the change in farmland area. Because of
conversion, the area of farmland increased by 40,500 km? during the first decade and 9,300
km? during the second decade, indicating more attention was drawn to environmental pro-
tection and the Green for Grain Project.

3.3.2 Impacts of farmland changes on the production potential

During the past 20 years, the basic characteristics of the production potential change led by
farmland changes were as follows. The total amount of production potential decreased, with
a decrease in the north and an increase in the south. The center of the newly increased area
began to move from the northeast to the northwest. The production potential increased by
45.89 million tons, then decreased by 48.86 million tons. The net decrease was 2.97 million
tons, accounting for 0.29% of the total yield of China in 2010 (Table 1).

The net increase in production potential led by farmland change was 10.11 million tons
during the first decade. The total increase in production potential was 1.4 times the total de-
crease. However, the net increase was at the cost of losing traditional farmland resources and
destroying the natural environment. The increase was mainly distributed in the Northeast
China Plain and the northern arid and semi-arid regions, accounting for 47.8% and 40.0%,
respectively, of the total increase. The increase was mainly due to reclamation of forests and
grasslands, which accounted for 81.5% of the total increase. The decrease was mainly dis-
tributed in the middle-lower Yangtze Plain, northern arid and semi-arid regions, and the
Huang-Huai-Hai Plain, accounting for 27.8%, 25.8%, and 23.5%, respectively, of the total
decrease. The decrease was mainly due to urbanization, accounting for 52.8% of the total
reduction (Figure 7). Returning farmland to forests and grasslands was another reason for
32.3% of the total decrease.
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Figure 5 Map of the farmland changes in China from 1990 to 2000
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Figure 6 Map of the farmland changes in China from 2000 to 2010

The net decrease in the production potential led by farmland change was 13.08 million
tons during the second decade. The total decrease in production potential was 2.19 times the
total increase. The increase was mainly distributed in the middle-lower Yangtze Plain and
the Huang-Huai-Hai Plain, accounting for 38.0% and 22.6%, respectively, of the total de-
crease, which was mainly due to urbanization that accounted for 66.0% of the total reduction.
The increase was mainly distributed in northern arid and semi-arid regions, accounting for
64.1% of the total increase. The increase was mainly due to the reclamation of unused land
and grassland, accounting for 48.7% and 27.3%, respectively (Figure 8).

The impacts of farmland change on the production potential showed obvious regional
differences during the past 20 years. The regional characteristics of the impacts are as fol-
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lows (Tables 2 and 3).

In the Northeast China Plain, the production potential during the past 20 years increased
by 19.17 million tons, decreased by 3.78 million tons, and the net increase was 15.39 million
tons. During the first decade, the production potential increased by 16.72 million tons, de-
creased by 2.22 million tons, and the net increase was 14.50 million tons. The increase and
net increase were the first in China, mainly due to the reclamation of forests and grasslands
in the north as well as returning farmland to forests and grasslands in the central
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Figure 7 Map of the changes in the farmland production potential in China from 1990 to 2000
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Table 1 Distribution of changes in farmland potential productivity in China during 1990-2010

Period Change Main causes ToFaI' change Proportion Spatial distribution
type (million tons) (%)
Farmland expansion Mainly distributed in the
P Northeast China Plain
(forest and grassland -
Increase reclamation), ac- 34.8689 3.30 and n or_thern _and anq
- ' ' ' semi-arid regions (Figure
counting for 81.5% : 0
of the total increase 5), accounting for 47'8/0
and 40.0%, respectively
1990-2000 Urban sprawl and the Mainly distributed in the
Green for Grain middle-lower Yangtze
Project that returns Plain, northern arid and
farmland to forests semi-arid regions, and
Decrease  and grasslands, ac- —24.7589 -2.34 the Huang-Huai-Hai
counting for 52.8% Plain (Figure 5), ac-
and 32.3%, respec- counting for 27.8%,
tively of the total 25.8%, and 23.5%, re-
decrease spectively
Reclamation of un- Mainly distributed in the
used land and grass- h -
land, accounting for nort_ em arld_and .
Increase : 11.0183 1.03 semi-arid regions (Figure
48.7% and 27.3%, :
- 6), accounting for 64.1%
respectively, of the
. of the total decrease
total increase
2000-2010 Mainly distributed in the
middle-lower Yangtze
Plain and

Urban sprawl, ac-
Decrease  counting for 66.0% -24.1028 -2.26
of the total decrease

Huang-Huai-Hai Plain
(Figure 6), accounting
for 38.0% and 22.6%,
respectively, of the total
decrease

part. During the second decade, the production potential increased by 2.45 million tons, de-
creased by 1.56 million tons, and the net increase was 0.89 million tons, mainly due to rec-
lamation of unused land, forests, and grasslands. At the same time, returning farmland to
forests and grasslands, and urbanization also constrained the increase.

The production potential in the Yunnan-Guizhou Plateau during the past 20 years in-
creased by 0.96 million tons, decreased by 1.49 million tons, and the net decrease was 0.53
million tons. During the first decade, the production potential increased by 0.72 million tons,
decreased by 0.76 million tons, and the net decrease was 0.04 million tons. In this area,
conversion among forests, grasslands, and farmland was frequent. Despite slight expansion
of construction land, the general potential was stable. The production potential during the
second decade increased by 0.24 million tons, decreased by 0.72 million tons, and the net
decrease was 0.48 million tons, mainly due to returning farmland to forests and grasslands
and construction land expansion along with some grassland reclamation.

In the northern arid and semi-arid regions, the production potential during the past 20
years increased by 20.86 million tons, decreased by 8.64 million tons, and the net increase
was 12.22 million tons. During the first decade, the production potential increased by 13.80
million tons, decreased by 6.37 million tons, and the net increase was 7.43 million tons,
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mainly due to a large amount of grassland reclamation. At the same time, the Green for
Grain Project, which returns farmland to forests and grasslands, brought noticeable
achievements in the middle Yellow River basin and some parts of the Hetao Plain. The pro-
duction potential during the second decade increased by 7.06 million tons, decreased by 2.27
million tons, and the net increase was 4.79 million tons, mainly due to reclamation of grass-
lands and unused land in Xinjiang. However, returning farmland to grassland also occurred
in central China.

The production potential in southern China during the past 20 years increased by 0.33
million tons, decreased by 3.24 million tons, and the net decrease was 2.91 million tons.
During the first decade, the production potential increased by 0.24 million tons, decreased
by 1.34 million tons, and the net decrease was 1.09 million tons, mainly due to returning
farmland to forests and lakes as well as urbanization. The production potential during the
second decade increased by 0.08 million tons, decreased by 1.90 million tons, and the net
decrease was 1.82 million tons, mainly due to urbanization.

The production potential during the past 20 years in the Sichuan Basin and surrounding
regions increased by 0.11 million tons, decreased by 1.92 million tons, and the net decrease
was 1.81 million tons. During the first decade, the production potential increased by 0.10
million tons, decreased by 0.67 million tons, and the net decrease was 0.57 million tons,
mainly distributed in the east and due to urbanization. During the second decade, the pro-
duction potential increased by 0.02 million tons, decreased by 1.25 million tons, and the net
decrease was 1.23 million tons, primarily due to urbanization in the east.

Production potential in the middle-lower Yangtze Plain during the past 20 years increased
by 1.47 million tons, decreased by 16.02 million tons, and the net decrease was 14.56 mil-
lion tons. The production potential during the first decade increased by 0.90 million tons,
decreased by 6.86 million tons, and the net decrease was 5.97 million tons. The production
potential during the second decade increased by 0.57 million tons, decreased by 9.16 million
tons, and the net decrease was 8,595.97 million tons. In this area, the decrease and the net
decrease were the first in China, mainly due to urbanization and returning farmland to lakes.

The production potential in the Qinghai—Tibet Plateau during the past 20 years increased
by 0.12 million tons, decreased by 0.09 million tons, and the net increase was 0.03 million
tons. The production potential during the first decade increased by 0.10 million tons, de-
creased by 0.03 million tons, and the net increase was 0.07 million tons. The production po-
tential during the second decade increased by 0.02 million tons, decreased by 0.06 million
tons, and the net decrease was 0.05 million tons. The farmland area has remained basically
stable in this region.

The production potential in the Loess Plateau during the past 20 years increased by 0.67
million tons, decreased by 2.43 million tons, and the net decrease was 1.76 million tons. The
production potential during the first decade increased by 0.55 million tons, decreased by
0.69 million tons, and the net decrease was 0.14 million tons. The production potential dur-
ing 2000-2012 increased by 0.13 million tons, decreased by 1.74 million tons, and the net
decrease was 1.61 million tons, mainly due to returning farmland to forests and grasslands,
as well as urbanization.

The production potential in the Huang-Huai-Hai Plain during the past 20 years increased
by 1.29 million tons, decreased by 11.25 million tons, and the net decrease was 9.06 million
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tons. The production potential during the first decade increased by 1.74 million tons, de-
creased by 5.81 million tons, and the net decrease was 4.07 million tons. The production
potential during the second decade increased by 0.45 million tons, decreased by 5.44 million
tons, and the net decrease was 4.99 million tons, mainly due to urbanization along with rec-
lamation of forests, grasslands and lakes in the south.

4 Conclusions and discussion
4.1 Conclusions

The quantity and spatial pattern of farmland has changed, which has led to major changes in
the production potential under the influence of the national project of ecological environ-
mental protection and rapid economic growth during the last two decades. We analyzed the
spatial characteristics and production potential of five major crops in China using the GAEZ
model and their impacts on farmland change during 1990-2000 and 2000-2010 in China.
The conclusions are as follows:

(1) Total production potential in China in 2010 was 1.055 billion tons, and the average
production potential was 7,614 kg/ha. The production potential showed tremendous hetero-
geneity in spatial patterns. Production in eastern China was high, whereas that in northwest-
ern China was low. The high-value production potential region was mainly distributed over
southern China and the middle and lower reaches of the Yangtze River.

(2) The obvious spatiotemporal heterogeneity of farmland change from 1990 to 2010 had
a significant influence on the production potential in China. The production potential de-
creased in southern China and increased in northern China. Furthermore, the center of the
growth of production potential moved gradually from northeastern to northwestern China.
The net decrease in production potential was 2.97 million tons, which occupied 0.29% of
total national production.

(3) An obvious difference in the production potential in response to farmland change be-
tween the two periods of 1990-2000 and 2000-2010 was detected. During the first decade,
the net increase in farmland area was 10.11 million tons and mainly distributed in the
Northeast China Plain and the arid and semi-arid regions of northern China. During the next
decade, the net decrease in farmland area was 13.08 million tons and primarily distributed in
the middle and lower reaches of the Yangtze River region and the Huang-Huai-Hai Plain. In
general, the reason for the increased production potential during the last two decades might
be due to the reclamation of grassland, woodland, and unused land, and the reason for the
decrease in production potential might be from the urbanization that occupied farmland and
the Green for Grain Project that returned farmland to forests and grasslands.

4.2 Discussion

Finally, we note the limitations of this study. (1) Extreme weather conditions were not con-
sidered, although they may have had an extreme effect on the production potential. (2) The
irrigation scenario in this study assumed a sufficient supply of water for crop growth, but the
actual availability of water provided by irrigation still poses limitations on crop growth in
actual practice. (3) The selection of crop species and cropping systems was determined
while ignoring farmers’ financial interests.
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Farmland area in China has generally decreased continually since 2000. The conversion
from cropland to nonagricultural land has led to a downward trend in the total production
potential (Jiang et al., 2010). Therefore, correctly determining the production potential and
its regional differences, and the impacts of farmland change on the production potential, is
of great importance in protecting safe baseline of farmland, maintaining stability of the total
farmland area, ensuring food security, and managing land resources. Farmland area in China
may continually decrease in the future under the influence of constructing an ecological se-
curity barrier, and civilization and urbanization. Therefore, constantly developing, promot-
ing, updating, and restoring farmland production is a crucial way to ensure food security
based on an understanding of the impacts of farmland loss on the production potential and
proper control of cropland conversion (Gao et al., 2005).
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