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Background: The interaction of ecosystem services (ESs) has attracted great attention as land use changes
at the landscape scale to synergize ecological and economic benefits, while the influence of landscape
structure on the interaction of ESs has received less investigation.
Methods: We proposed an integrated framework to analyze the influence of the sloping land conversion
program (SLCP) on the interaction of ESs and provided a case study of a forest-tea landscape in Gande
town, Anxi County, located on the southeastern coast of China. Visualizing the land use change under
the implementation of the SLCP on the map, quantitatively measuring metrics of landscape structure,
and comparing ES provisioning indicate ES interactions.
Results: The results show that ecological and economic benefits are synergistic in Gande under the imple-
mentation of the SLCP, as more forestland and farmland was converted from tea gardens. Moreover, the
forest-tea-agricultural product landscape structure promotes sustainable landscape management.
Conclusion: It makes sense that landscape structure changes the influence of land use policies under the
different social economic and economic contexts, and ES interactions are dynamic with different land-
scape structures.
� 2023 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Ecosystem services (ESs) include provisioning services (e.g.,
food, energy, timber), regulating services (e.g., soil retention, car-
bon storage, nutrition cycling), cultural services (e.g., aesthetic,
recreation, heritage), and supporting services; furthermore, it has
been argued that different ESs are correlated in complex ways
(Bennett et al., 2009). The interaction of ESs attracts great attention
as land use management changes at the landscape scale (Rescia
and Ortega, 2018) and ecosystem-based landscape management
is expected to maximize economic output and improve ecological
function. Although maximizing economic output always results
in the loss of ES provisioning (Torralba et al., 2018), such as agricul-
tural expansion, it contributes to establishing livelihoods for
undernourished people; however, it also causes great habitat loss
and extinction events (Reed et al., 2016). Polasky et al. (2011) eval-
uated the impact of actual land use change on ESs in Minnesota
from 1992 to 2001, and the results indicated that large-scale agri-
cultural expansion increased returns to landowners but decreased
net social benefits, such as carbon stocks, water quality, and terres-
trial biodiversity.

Agroforestry landscapes are popular in developing countries
and are widely accepted as an important way of synergizing food
security, alleviating poverty, and providing a number of ESs (Kay
et al., 2018; Landis, 2017). However, trade-offs among different
ESs occur in agroforestry landscapes over a range of temporal
and spatial scales (Mortimer et al., 2018). Cacao and coffee planted
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with shade trees in tropical countries (e.g., Indonesia, Brazil,
Malaysia) are explicit agroforestry landscapes. It is argued that
shade trees contribute to a landscape matrix that conserves biodi-
versity and improves the pest and disease resilience of cacao
(Andres et al., 2016), and diversifying the shade tree species can
promote overall landscape heterogeneity, ecological corridors and
buffer zones around protected forest areas (Vebrova et al., 2014).
However, great tradeoffs between a high cacao yield and decreas-
ing provisioning ESs are induced by shaded trees (Vaast and
Somarriba, 2014). Factors such as multiple cropping systems and
local knowledge of landscape planning likely cause these trade-
offs (Biasi et al., 2017; Rahman et al., 2016).

Over the past two decades, many studies have assessed land-
scape structure using metrics such as patch size and distribution,
heterogeneity (density, richness, and diversity of patches) and
complexity of rural landscapes (Forman, 1995). Meanwhile, spatial
approaches such as geographical mapping and remote sensing
have been applied in ES tradeoff assessments for land use and land
cover management (Remme et al., 2014). However, the impacts of
agroforestry landscape structures on the tradeoffs between eco-
nomic output and provisioning ESs are less discussed. One of the
reasons may be that agroforestry landscape structure conversion
is driven by many social, economic and political and ecological
forces (Spies et al., 2017)]; for example, the Natura 2000 network
in the EU attempts to protect biodiversity by sustainable land
use and is challenged as landscape restructuring (abandonment
of less productive agricultural lands and forest expansion) under
the impact of the Agriculture Environment Policy (Spies et al.,
2014).

Forest-tea landscapes are popular in the mountainous areas of
Southeast and Southwest China, e.g., in Fujian Province on the
southeast coast, forest cover areas account for approximately 67%
of the total land area, and tea crop plantations increase by 9.5%
annually; thus, tea cultivation areas reach approximately 1.6% of
the total land area. A monoculture tea landscape is observed in
some villages, even near protected forest areas, and farmers
remove trees and plant tea crops. The expansive tea plantation
has made caused a land use transition since the 1990s. However,
soil erosion on steep slopes becomes severe because of tea planta-
tions. Therefore, policies on the prohibition of tea plantations on
steep slopes and the construction of ecological tea gardens have
been implemented.

Since the implementation of the sloping land conversion pro-
gram (SLCP) (one of the greatest government-led PES in China,
which incentivizes rural farmers to convert croplands on steep
slopes (more than 25 degrees) or otherwise ecologically sensitive
areas to forests or grasslands through the use of eco-
compensation payment initiatives), the monoculture tea landscape
is transforming to a forest-tea landscape, as more trees are planted
on the top of the mountains and on the steep mountain trails. Dif-
ferent forest-tea landscape structures are observed in the field,
such as complex forest-tea landscape structures (irregular patches
of diversified tree species, agricultural crops, and tea crops) and
semi-complex forest-tea landscape structures (regular patches of
fast-growing forest and tea crops). The SLCP expects that more
trees will be planted on the sloping lands and more marginal farm-
lands will be retired. However, there is little research on the impact
of the SLCP on different structures of forest-tea landscapes,
let alone on the influence of the SLCP on the interaction of provi-
sioning ESs and economic output. It is possible that policy makers
of the SLCP know nothing about the efficacy of ecosystem conser-
vation and converting tea crops to forests contradicts local eco-
nomic development. Another possibility is that the goal of the
SLCP coincides with the synergy of economic development and
ES conservation. Thus, it is pressing to assess the influence of the
2

SLCP on the ES interaction to provide guidance for land use change
over time.

Two research questions are of importance to policy makers in
this paper: (1) How does the SLCP impact land use? (2) What is
the influence of land use change on ES provisioning and economic
benefits? In the two questions, we apply metrics of landscape
structure to measure land use change, which is informative for pol-
icy makers. Next, we compare an ES assessment impacted by land
use change to indicate ES interaction. This research contributes to
the assessment of the SLCP to verify whether it represents
ecological-economic synergistic development; furthermore, this
research provides suggestions for the use of ecological compensa-
tion policy to promote efficient compensation payments. In this
paper, we propose an integrated framework to analyze the influ-
ence of the SLCP on the ES interaction of forest-tea landscapes in
Anxi County; however, the application of the framework can be
expanded to other agroforestry landscape structures in situations
of land use change.
2. Materials and methods

2.1. Study area

Anxi County is located on the southeastern coast of China and is
one of the most important tea cultivation areas in Fujian (Fig. 2).
The terrain is mainly mountains and hills, and it has a subtropical
monsoon climate with an average temperature of 17–23 �C. The
terrain and climate in Anxi are suitable for tea cultivation. Inten-
sive Wulong tea cultivation produced great economic benefits for
rural farmers; however, it also increased soil erosion during the
1990s and 2005. Since 2013, the local government has imple-
mented the SLCP on the steep slopes (above 25�) and has focused
on the ecological conservation of tea gardens.

Gande town of Anxi County is the largest tea cultivation area in
Anxi, with an area of 21,000 ha. Because controlling severe soil ero-
sion is required by the Anxi government, the SLCP has been imple-
mented in the town for several years, and the government
continues to subsidize ecological tea garden construction in Gande
to synergize ecological conservation and economic development. It
is representative that monoculture tea crop landscapes have been
converted to forest-tea landscapes in Gande. Moreover, the impact
of the SLCP on land use transformation is significant in Gande.
Thus, we choose Gande town as a case study to reveal the impacts
of the SLCP on the trade-offs of economic output and ecological
benefits.
2.2. Proposed integrated framework

The implementation of the SLCP aimed at converting the eco-
logically sensitive farmland on steep slopes to forests, and land
use change formed different landscape patterns. We compare the
metrics of different landscape structures in land use maps and then
calculate the ES and economic output differences using this static
snapshot during the land use change period. The integrated frame-
work is as follows (Fig. 1).

Different land uses are classified in practice to enhance plan-
ning for land use management. In China, land use is classified into
two first classes (agricultural land and built-up land) and twelve
second classes (e.g., agricultural land is classified into farmland,
garden, forestland, and grassland, and built-up land is classified
into commercial/service land, industrial/mining/warehousing land,
residential land/ traffic road land, public service land, watershed
and others) (GB/T21010-2017). As tea crops are converted to for-
ests, farmland is transformed to forestland under the SLCP. Land
use maps are an important instrument used for visualizing land



Fig. 1. The integrated framework of the study.

Fig. 2. Research location.
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use changes. Here, we make different maps to reflect the land use
change at different times based on geospatial information systems.
Moreover, the metrics of landscape structure are measured in Frag-
stat software 14.2 based on land use maps. It is assumed that dif-
ferent patch areas directly impact the provision of ESs; therefore,
comparing provisioning services and regulating services in physi-
cal units indicates the level of interaction.

However, the integrated approach presumes that land use
change is impacted by the implementation of the SLCP, ignoring
influences such as the abandonment of tea gardens when farmers
migrate to cities. Meanwhile, rural farmers enrolled in the SLCP
are completely converting tea crops to forests. Factually, it is prob-
able that rural farmers leave tea trees growing on the sloped farm-
lands without planting specific trees (Yu, 2016). Thus, inaccurate
land use classification of different land use patches likely exists.
Moreover, ignoring the correlation of social and economic impact
3

on land use change is likely to result in an exaggerated estimate
of the influence of the SLCP on land use change. In this paper, we
chose a town in Anxi County, where almost all the tea gardens
enrolled in the SLCP have been converted to forests. Based on the
available data, we classified different land uses and made a land
use map of the town.

The appropriate selection of landscape metrics used to measure
land use change under the impact of the SLCP is based on some cri-
teria, as landscape structure has a great effect on ecological pro-
cesses and ES provisioning. Here, we aim to calculate ES
provisioning based on the area of different land use in the land
use map. Thus, the criteria are simplified as follows: (1) reflecting
the characteristics of landscape (area of each land use class), (2)
highlighting the variation in landscape structure, and (3) indicating
ecological conditions. We select the metrics of landscape level as
follows: percentage of landscape, area-weighted mean shape
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index, mean-proximity index, juxtaposition index and Simpson’s
diversity index.

To compare provisioning services and regulating services, we
focus on forestland, tea gardens and farmland, as the ES values of
residential land, traffic road land and unclassified land are pre-
sumed to be zero. Specific ESs are categorized (in Table 1). Consid-
ering that the market price of regulating ESs is uncertain, we
compare ES values in physical units at different times to indicate
the interaction of ESs.

2.3. Methods and data sources

2.3.1. Land use map
We used 30 m resolution Landsat images (https://glovis.usgs.-

gov/) in 2013 and 2017 to classify different land uses in Gande
town. The Google Earth map with a high resolution of 2.5 m and
the digital elevation map (DEM) were used to adjust the land use
classification. As the dataset of land use classification of Gande
was unavailable in 2013, we used supervised classification of
images based on the Google Earth map and land use map of Gande
in 2014. Here, five second-class land uses were classified, including
forestland, tea garden, residential land, traffic road land and
unclassified land in Arcgis10.2 software. Unclassified land was
defined as no trees or no tea crops on the agricultural land. As
the implementation of the SLCP started in 2014 and land use
change continued, we compared the different landscape structures
in 2013 and 2017.

2.3.2. Methods of ES assessment
Based on the classification of provisioning services, regulating

services and cultural services in the Millennium Ecosystem Ser-
vices Assessment, the provisioning services were sub-classified as
tea crops, timber products, and subsistence agricultural products.
Regulating services included services such as climate regulation,
rainfall interception service, sediment deposition reduction, and
soil nutrient loss regulation (Table 1). Although cultural services,
such as aesthetic and recreation, are explored with eco-tourism
in the ecological tea garden, this category is ignored because data
are unavailable.

Almost all the afforestation on the steep slopes in Gande is pine
forest because of its environmental adaptability and fast growth. It
was calculated that the average standing stock on the forestland
was 100 m3/ha in 2013 (https://www.forestry.gov.cn/main/
72/content-644541.html) but 108 m3/ha in 2017 (Biao et al.,
2010). The specific output of subsistence agricultural products,
such as bean, mushroom, and corn crops, was estimated by the
benefit transfer of proportional farmland in Gande to the total
farmland in Anxi.

2.3.2.1. Carbon stock assessment. Climate regulation of carbon
sequestration was the sum of forest carbon stocks and tea plant
carbon stocks. Mason pine forest biomass was calculated using
the formula (Fang et al., 2001):
Table 1
Sub-classification of ecosystem services.

Ecosystem services Sub-types

Provisioning services Tea crop (ton)
Timber products (m3)
Subsistence products: bean,corn, sweet potato, mus
(ton)

Regulating services Climate regulation (CO2e ton)
Rainfall interception service (ton)
Sediment deposition reduction (ton)
Soil nutrient loss reduction (ton)
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B ¼ av þ b ð1Þ
where B is the standing biomass, V is the standing volume (m3/ ha),
and parameters a and b are constants for a forest type: here,
a = 0.5101 and b = 1.0451. A carbon fraction of 0.5 was used to con-
vert standing biomass to carbon density (t/ha). In addition, a growth
model of tea crop aboveground biomass was estimated as in
(ZHANG et al., 2017):

Mplant ¼ �14:95þ 56:3� ð1� e�0:27tÞ ð2Þ
where Mplant is the aboveground biomass (ton/ha), and t is the age
of the tea plants. The carbon stocks of tea crops were obtained from
the aboveground biomass multiplied by the conversion coefficient
of 0.5. It was assumed that the age of the tea plants was calculated
from 1995.

2.3.2.2. Water interception assessment. Quantifying the amount of
water intercepted in the rainfall event was impacted by forest type,
canopy density, and leaf area index. Under ideal conditions, the
rainfall interception service of mason pine forests was calculated
as the sum of decreased soil erosion by the forest canopy, litter
layer and soil water storage, following the method of Sheng et al.
(2017). The coefficients of the canopy interception rate, the
water-holding capacity in litter, and the capillary porosity of soil.
According to the meteorological data, the precipitation is approxi-
mately 1800 mm in Gande every year, and the largest rainfall was
assumed to be 150 mm.

2.3.2.3. Soil erosion reduction assessment. The soil erosion reduction
service was measured by the amount the sediment deposition was
reduced, further referring to the Soil Erosion Classification and
Grading Standards (SL190-2007); specifically, the coefficient of
the soil erosion modulus of the forestland (t/ha) was 4.5 t/ha,
and the coefficient of the soil erosion modulus of the tea garden
(t/ha) was 50 t/ha.

2.3.2.4. Nutrient retention assessment. Nutrient retention services,
such as nitrogen, phosphorus and potassium in the soil, are critical
for plant growth. The nutrient retention was equivalent to the total
amount of soil erosion reduction multiplied by the contents of dif-
ferent nutrients in the forest soil [41]. Soil nutrition was assessed
based on the mixed soil layer of 0–20 cm of mason pine forestland
in Fujian, and the contents of nitrogen, phosphorus and potassium
were 0.18%, 0.07%, and 1.44%, respectively (Biao et al., 2010).

3. Results

3.1. Impact of the SLCP on land use change

The map of land use classification (Fig. 3a) indicates that tea
garden was almost prevalent on the mountains in 2013, and the
area reached approximately 5815 ha. Forestland was mainly dis-
tributed on the western mountain, and some was scattered on
2013 2017 References
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Fig. 3. Land use classification of Gande in 2013 (a) and 2017 (b).
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the northeastern mountain. The forestland reached approximately
7270 ha. Farmland was segmented by tea gardens and had a value
of approximately 5730 ha. The main residential land was aggre-
gated along a traffic road, with a value of approximately 2020 ha.
The area of traffic land was approximately 127 ha. After the imple-
mentation of the SLCP in 2017 (Fig. 3b), the area of tea garden
decreased to 3563 ha, forestland increased to 8812 ha, and farm-
land increased to 6924 ha. Residential land also decreased to
almost 836 ha, while traffic land increased to 825 ha. This result
was attributed to the highway construction across some villages.

Comparing the two different maps in 2013 and 2017, a signifi-
cant difference in land use change existed in the central part of
Gande town. We chose some random points on the farmland that
was previously tea garden and combined this information with
the DEM data; the results indicated that most of the tea garden
converted to farmland was implemented with an increasing eleva-
tion of 600 m-900 m.
3.2. Change in landscape structure

The metrics of landscape structure in the above land use maps
indicated that the forestland was the most abundant type, and the
proportion of total agricultural land use was comparatively
increased, but built-up land use decreased slightly in the different
years. The landscape was composed of 34.6% forestland, 27.6% tea
gardens, 27.3% farmland, approximately 9.7% residential land and
0.8% traffic land in 2013. The landscape was composed of 42%
forestland, 17% tea gardens, 33% farmland, 4% residential land
and 4% traffic land in 2017. Moreover, the metrics of landscape
structure, such as shape, proximity, and interspersion extent,
change with different percentages of landscape. The measurement
results (Table 2) indicated that significant differences existed in the
landscape structure under the impact of the SLCP, except for the
diversity of the landscape.
Table 2
Metrics assessment of landscape structure.

Assessment year Area-weighted mean shape index Mean-prox
(radius of 1

2013 4.58 251.95
2017 5.21 549.31

5

A greater area-weighted mean shape index likely indicates a
more complex land use shape and influences the edge effect of
the landscape. A greater mean-proximity index in the radius of
1000 m likely indicates a more fragmented collection of different
land uses. The lower juxtaposition index in 2017 indicates that
more similar land use was found in adjacent areas. The Simpson’s
diversity index was almost the same, which indicated that the
diversity of the landscape had a minor change. Because more farm-
land was transformed from tea gardens at lower elevations, tea
gardens were more fragmented in 2017. Meanwhile, forest areas
at higher elevations (above 1000 m) increased because tea gardens
and farmland were converted to forestland. Thus, forestland, tea
gardens, and farmland were most likely distributed regularly based
on different elevations.
3.3. SLCP impact on the interaction of ecosystem services

Under the impact of the SLCP, different land uses changed ES
provisioning, such as decreasing tea crop output while increasing
timber products and agricultural products. Moreover, more regu-
lating services would be provided with expanding forest planta-
tions. The results of the ES assessments between 2013 and 2017
are shown in Table 3.

The tea crop output decreased considerably when tea gardens
were transformed to forestland or farmland, while subsistence
agricultural products increased greatly. Climate regulation also
decreased as there was a great loss of carbon stocks from the tea
crops. Other provisioning services increased because of the expan-
sive forest plantations. Furthermore, considering the increasing
price of tea crops in 2017 (the price in 2013 was approximately
57 RMB/kg, and it increased to 122 RMB/kg based on the statistics
of tea quantity and market value from the State Agricultural
Agency), the total economic benefits of provisioning services were
profoundly greater than those in 2013. Additionally, the ecological
benefits of regulating services increased in 2017 if the price was
imity index
000 m)

Juxtaposition index Simpson’s diversity index

72.62 0.61
66.96 0.61



Table 3
Comparison of ecosystem services provision.

Assessment
year

Provisioning services Regulating services

Tea
crops

Timber
products

Subsistence
products

Climate
regulation

Rainfall
interception

Sediment deposition
reduction

Soil nutrient loss
reduction

2013 7675 10,178 14,748 304,301 380,503 330,785 5590
2017 5347 19,386 21,010 298,110 452,618 400,946 6776
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maintained at the same level. Thus, the results indicated that eco-
logical and economic benefits were likely synergistic under the
implementation of the SLCP in Gande.

4. Discussion

Interactions of ES provisioning caused by land use change have
attracted the attention of policy makers, ecologists, and econo-
mists. Policies such as payments for ESs, sustainable agroforestry
landscape design, and ecological hotspot conservation are more
concerned about the synergy of ecological and economic benefits
at the landscape scale (Suwarno et al., 2018; Vaast and
Somarriba, 2014; Vebrova et al., 2014). Ecological economists are
making endeavors to assess the impact of economic development
on the provision of ESs and social culture as well as on the feedback
of economic, ecological, and social networks. The landscape struc-
ture is the outcome of complex social, ecological and economic
interactions (Biasi et al., 2017; Jew et al., 2017). Land use policies
are one of the influential driving forces of landscape structure
change (Hua et al., 2018). In this paper, land use change under
the implementation of the SLCP is expected by policy makers, as
it is intended to control soil erosion by converting tea gardens on
the steep slopes to forests and to improve adaptive land use man-
agement. It is argued that land use change polices should consider
different social and economic contexts. Because rural farmers are
most driven by economic benefits, forest plantations exist at the
great expense of crop profits. It is likely that the compensation of
the SLCP is too small to cover the forgone opportunity cost of farm-
ers (Yin et al., 2010), and land use change contrasts with expecta-
tions. In addition, rural farmers are impacted by social networks
(e.g., neighboring tree plantation decisions likely impact their
choice of forest or grass) (Hua et al., 2018). Thus, it is uncertain if
land use change under the impact of the SLCP is concomitant with
policy makers’ expectations. Research should focus on the imple-
mentation of the SLCP at specific locations under different eco-
nomic, social, and ecological contexts.

The synergy of ecological and economic benefits is likely real-
ized under the implementation of the SLCP, as the economic bene-
fits of converting tea crops to forests are not decreasing but
increasing. The price of tea crops is twice as high in 2017 as the
price in 2013 due to the great increase in the demand for tea con-
sumption. It seems that the increasing economic benefits are not a
barrier for converting monoculture tea crops lands to forest-tea
landscapes. However, it should not be ignorant that the economic
benefits of farmers who convert tea crops to forests are compara-
tively decreased, leading to an unfair distribution of economic ben-
efits. It is possible that rural farmers are increasing farmland to
compensate for their economic loss, and the forest-tea-
agriculture landscape is a compromise of the SLCP. The results of
the landscape metrics indicate a more fragmented composition of
different land uses in a radius of 1000 m but less interspersion of
different land use, which is concomitant with our field observation
that tea crops are planted on the mountainside, while forests are
planted on the tops of mountains and agricultural crops are culti-
vated at the foot of the mountain. The forest-tea-agricultural crop
landscape improves economic benefits for farmers and increases
6

the provision of ESs to local humans (Landis, 2017). Moreover,
multifunctional agricultural landscapes have been proposed as a
flexible approach to solve food crises and biodiversity conservation
by encouraging small-scale farming (Perfecto and Vandermeer,
2010). It is promising that the forest-tea-agriculture landscape
structure under the impact of the SLCP promotes economic and
ecological benefits.

However, there is another possibility in that farmers further
convert ecologically sensitive uncultivated land to farmland, and
slippage effects have been recorded in the US conservation pro-
gram (Alix-Garcia et al., 2012). Based on the land use change
between agricultural land use and urban land use in Gande
between 2013 and 2017, the proportion of agricultural land use
increased but that of built-up land use decreased, especially that
of residential land use. The increasing farmland is probably attrib-
uted to the implementation of policies, such as ‘‘linkage between
urban land taking and rural land giving” and ‘‘village land consol-
idation”, used to protect basic farmland (the central government
strictly retained 1.8 billion mu of farmland). As many farmers
out-migrate to urbanized regions, hollowed villages are emerging
(Long et al., 2012). Land use policies are implemented to reduce
housing in villages by moving farmers to multi-story buildings
and consolidating lands to make up for farmland quotas (Chen
et al., 2014). Thus, it is suggested that integrated land use policies
should be applied to balance different land uses and the trade-offs
in benefits imposed by different policies.

The landscape approach is beneficial for monitoring land use
change, assessing ecological and economic benefits, and enhancing
adaptive management, while even transforming the top-down
governing structure (Reed et al., 2016). It is suggested that differ-
ent landscape structures should be measured at multiple scales
to assess the impact on ecological, economic and social interac-
tions. For example, the fragmentation of forests impacts animal
livelihood, which indirectly influences the biological control ser-
vices and pollination services of agriculture, causing a loss of eco-
nomic benefits (Power, 2010). The overview of landscape structure
adapting to ecological, economic and social interactions at multiple
scales will provide more information for land use policy making. In
this paper, the landscape structure under the impact of the SLCP
was measured at a small scale, ignoring the landscape structure
impact on the ecological and economic benefits of other areas, as
well as the landscape structure’s widespread impact on ecological
processes. The provision of ESs in such a landscape structure is
dynamic with growing forests or iterative agricultural products;
however, we discuss only static ES interactions. Therefore, we
should further explore the relationships between landscape struc-
ture and ecological processes, landscape structure and economic
transformation, and landscape structure and social evolution at
multiple scales to reveal the landscape structure impact on
ecological-economic and social interactions.

5. Conclusions

The influence of the SLCP on the interaction of ecological bene-
fits and economic benefits depends on land use change under
specific social, economic, and ecological contexts. The landscape
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structure, such as the increasing percentage of forestland with
decreasing tea gardens on the steep slope in the case study, is most
likely to indicate a synergistic relationship between ecological and
economic benefits. When the forest-tea-agriculture landscape is
formed to balance economic loss for the implementation of the
SLCP, land use change improves fairness and steady transforma-
tion. The integrated framework combines land use change with
the assessment of ES interactions. Its function as a black box of
measuring the influence of land use policies on landscape manage-
ment is of great importance to policy making. However, deep, and
dynamic studies on the linkage of landscape structure and ES inter-
actions are informative for adaptive landscape management.
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