
Introduction

Land use is the process in which land cover can be 
changed by human beings by adopting certain technical 
means in order to rehabilitate the land purposefully and 
systematically [1]. Ecosystem services are produced 
by ecosystems and provide tangible and intangible 
services to human beings [1-3]. Changes in the spatial 

pattern of land use alter the structure and function of 
ecosystems and then affect ecosystem services [4]. 
The city of Nanping is the birthplace of Mother River 
(Minjiang), and its own jurisdiction to Wuyishan, which 
has been voted the dual heritage of world culture and 
nature. Consequently, it is important that changes in 
regional land use and ecosystem services directly affect 
the ecological and environmental safety of Minjiang 
River Basin [5]. The economy of Nanping (including 
Wuyishan) has developed rapidly with an annual increase 
of nearly 6 billion RMB in GDP in the course of 20 years 
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Abstract

We studied the quantity and spatial and dynamic changes of land use and ecosystem service functions 
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under the vigorous support of the central and regional 
governments. Moreover, Nanping is still a major grain-
producing area and an important industrial base in Fujian 
Province.

In recent years, Chinese researchers have conducted 
a series of comprehensive studies in Nanping on the 
comprehensive management of the watersheds, the 
diversity and value valuation of Cunninghamia lanceolata, 
the landscape pattern of forests, the utilization and 
development of bamboo resources, the intensification of 
rural land, and the sustainable development of agriculture, 
and they have proposed a large number of suggestions 
for future development and countermeasures. Ji et al. [6] 
made a preliminary study in Nanping on the changes of 
land use structure and the function and public value of 
regional ecosystem services. Liu et al. [7] analyzed the 
temporal and spatial changes of land use in Nanping by 
the use of TM images from the years 2000 and 2003. 

Nanping is rich in natural resources, and the Minjiang 
is the largest independent inflow river in Fujian Province 
and the main drinking water source of the provincial 
capital of Fujian. At the same time, Wuyishan under the 
jurisdiction of the region is one of the pilot systems for 
10 Chinese national parks, and the only one in Fujian 
Province. However, as a source of the Minjiang River and 
the protection of ecological environment for Fujian, the 
study of land use changes and ecosystem service value 
for Nanping have rarely been reported. In this paper we 
used five time series remote-sensing images from 1995, 
2000, 2005, 2010, and 2015 to study the land use changes 
and ecosystem services value in Nanping in order to 
provide reference for the rational planning of land use 
and ecological security in the study region.

Material and Methods

Study Area

Nanping (26°30 ′ N to 28°20′ N, 117°00′E to 119°25′E) 
is located in the northern part of Fujian Province  

(Fig. 1). It belongs to a subtropical monsoon climate with 
an annual average temperature of between 17ºC to 19ºC 
and annual average rainfall of 1,684-1,780 mm. It governs 
2 municipal districts, 5 counties, and 3 county-level cities 
covering a total area of 26,300 square km and accounting 
for about one-fifth of the total area of Fujian Province. 
The area of cultivated land in Nanping accounts for about 
1/4 of the province’s arable land. Nanping is rich in forest 
resources with a forest coverage rate of 74.75%, and the 
area of forest land accounts for about 1/4 of the total one 
of   the province’s forest land. Livestock stockpiles account 
for about 1/3 of the province’s total. 

The city has 5 provincial nature reserves, one of 
which is Wuyishan Natural Tourism Scenic Area, which 
is not only the largest nature reserve in Fujian and the 
most completely preserved forest ecosystem at the same 
latitude, but also one of only four “world nature and 
cultural heritage” locations in China. By the end of 2015, 
the total population of household registration in Nanping 
was 3.2 million and the permanent population was 2.64 
million. In 2016 the city’s GDP reached 145.774 billion 
yuan.

Data Source and Processing

The basic data source of this study includes Landsat 
TM/ETM remote sensing images of Nanping in 1995, 
2000, 2005, 2010, and 2015. All data were downloaded 
from the Chinese Geospatial Data Cloud (www.gscloud.
cn). Besides the administrative map, natural and social 
economic statistics and a variety of non-remote sensing 
data in the open were collected as auxiliary data. ENVI 
5.2 software was used to pre-process the remote sensing 
images and establish interpretation signs of the land 
use types in the study area. Land-use classification of 
the study area was conducted using the object-oriented 
classification method. According to the Chinese land use 
classification system and the geographical characteristics 
of Nanping, land use classification data were divided 
into 6 types: forest land, grassland, cultivated land, 
construction land, water area, and unused land. 

Fig. 1. Location of the study area.
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Methods for Temporal LUCC

In this paper, research about land use changes include 
area changes of land use, spatial changes (transfer matrix), 
and dynamic degree changes. The area changes of land 
use refer to the proportion of the area of types of land use 
to the total area of the study region. The area changes for 
several of land use types were calculated using remote 
sensing interpretation data for 5 time series.

The transfer matrix of land use types can be used to 
analyze the transformation details of different land use 
types [8]. Therefore, internal transitions can be analyzed 
more carefully. The land use transfer matrix of the study 
area was obtained based on the results of remote sensing 
classification using the computing tools of ENVI Classic 
5.1. 

The dynamic model of land use is a common method 
to describe the changes of the quantity of land resources 
and reflect the intensity of land use change [9]. In this 
paper, two kinds of models were adopted: dynamic 
degree of single and comprehensive land use type [10].

The dynamic degree of single land use type reflects 
the annual average change rate of some land use types 
during the study period [11], which can be expressed as 
follows:

         (1)

…where K is the dynamic degree of certain land use 
type, Ua and Ub are the area of the land use type at the 
beginning and end of study, and T is the length of the 
study.

The comprehensive dynamic degree of land use 
reflects the comprehensive activity and stability of land 
use change in the study area. The higher the value, the 
more active the land use change in the area and the 
poorer the stability [12]. Its model is:

 (2)

…where IRj is the comprehensive dynamic degree of 
Nanping, n is the total number of land use types, and Zija 
and Zijb are the area of initial and last stages of a certain 
land use type.

Method for Spatial LUCC

Transfer matrix is a powerful tool to describe 
quantitatively the characteristics, direction, and 
structure of land use/cover changes in the world, and its 
mathematical form is as follows [8]: 

            (3)

…where Pij represents standard area, n denotes the 
number of land use types, i and j represent respectively 
the land use types at the beginning and end of the study 
period. 

The maps of land use in different years were overlaid 
by using the overlay command of the toolbox module in 
ArcGIS, and the conversion area of various land use types 
was computed by Arcmap, and then the spatial transfer 
matrix of land use types was obtained. According to 
the number of transfer matrix, the transition probability 
matrix of land use change was computed.

Method for Calculating Ecosystem 
Services Value

In this study, the value of ecosystem services in 
construction land was not calculated mainly because 
construction land mainly consists of rural residential land 
and urban industrial and mining land, which destroys 
ecological environment due to the continuous discharge 
of sewage, waste gas, and solid waste to the environment 
with negative utility. Ecosystem service value refers to 
the functional utility of meeting the needs of people. This 
paper only calculated its positive utility of ecosystem 
service to people. 

This study identifies 9 indicators of ecosystem 
services valuation, including gas regulation, climate 
regulation, water conservation, soil formation and 
protection, waste treatment, biodiversity conservation, 
food production, supply of raw materials, entertainment, 
and culture. These indexes refer to the research results 
of Xie et al. [13-15], and the related research results have 
been widely used and approved by Chinese scholars [16-
17]. Based on the research results of Costanza et al. [2], 
Xie et al. [13-15] established a value-service equivalence 
factor table (Table 1) for unit area of the   ecosystem in 
China combining China’s actual conditions that provided 
the reference for the calculation of ecosystem service 
value in China, and to facilitate the majority of relevant 
Chinese researchers [15].

Based on the equivalence table developed by Xie et al. 
[15] and the actual land use classification of this article, 
Table 1 was slightly modified to form the equivalent 
factor table of ecosystem services in Nanping (Table 2).

As seen in Table 2, the equivalent value per hectare 
of ecosystem service is based on the service value per 
hectare of   farmland ecosystem. To obtain the service 
value per hectare of   all ecosystems in this study area, 
the service value per hectare of   farmland ecosystem 
in Nanping should be obtained firstly. The value is 
calculated as follows: 
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                      (4)

…where Ea represents the service value per hectare of   
farmland ecosystem in the study area (Yuan/hm2), Ta 
represents the average grain yield hectare of grain yield 
(kg/hm2) in the study area, and Tb  refers to the national 
average grain price (yuan/kg).

Using Equation 4, the value of farmland ecosystem 
services per unit area in Nanping was determined. And 
then we calculated the service value per unit area of   other 
ecosystems (CVij) from Formula 5 and Table 1. 

                  (5)

…where CVij denotes a certain ecosystem service unit 
area value (yuan/hm2 ∙ year) of a type of land use and fij 
represents the equivalence factor of a kind of ecosystem 
service of land use type.

The calculation of ecosystem services value is as 
follows:

               (6)

…where ESV is the total value of ecosystem services,  Ai 
is the area of   certain land use type, and CVij is a kind of 
ecosystem service unit value of some land use type.

Results and Discussion

Quantity Changes of Land Use

The area changes of land use types in Nanping  
in the past 20 years are shown in Fig. 2. The land use 
types between 1995 and 2015 in Nanping consisted 
mainly of forest land, cultivated land, and grassland – 
accounting for more than 89% of the total study area. 
The area of forest land increased rapidly, increasing by 
2,075.90 km2 with an increase of about 8 percentages 
in 20 years. The area of cultivated land fluctuated 
slightly. The little fluctuation was observed before 2010 

Table 1. Equivalent weighting factor of ecosystem services value per hectare of terrestrial ecosystems in China.

Indictors Forest land Grassland Cultivated land Wetland Water area Barren land

Gas regulation 3.5 0.8 0.5 1.8 0 0

Climate regulation 2.7 0.9 0.89 17.1 0.46 0

Water conservation 3.2 0.8 0.6 15.5 20.38 0.03

Soil formation and protection 3.9 1.95 1.46 1.71 0.01 0.02

Waste treatment 1.31 1.31 1.64 18.18 18.18 0.01

Biodiversity conservation 3.26 1.09 0.71 2.5 2.49 0.34

Food production 0.1 0.3 1 0.3 0.1 0.01

Supply of raw materials 2.6 0.05 0.1 0.07 0.01 0

Entertainment and culture 1.28 0.04 0.01 5.55 4.34 0.01

Table 2. Equivalent weighting factor of ecosystem services value per hectare of terrestrial ecosystems in Nanping.

Forest land Cultivated land Water area Unused land Grassland

Gas regulation 3.50 0.50 0.00 0.00 0.80

Climate regulation 2.70 0.89 0.46 0.00 0.90

Water conservation 3.20 0.60 20.38 0.03 0.80

Soil formation and protection 3.90 1.46 0.01 0.02 1.31

Waste treatment 1.31 1.64 18.18 0.01 1.95

Biodiversity conservation 3.26 0.71 2.49 0.34 1.09

Food production 0.10 1.00 0.10 0.01 0.30

Supply of raw materials 2.60 0.10 0.01 0.00 0.05

Entertainment and culture 1.28 0.01 4.34 0.01 0.04
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and decreased rapidly in 2015. The area percentage of 
cultivated land accounted for the total area of the study 
region from 8.81% to 4.21%, with a total area decrease 
of 1,198.70 km2. The grassland area decreased but still 
was one of the main matrices in the study area. The area 
for water area and unused land also decreased in varying 
degrees, being reduced by 32.65 km2 and 545.10 km2, 
respectively, over 20 years. In contrast, although the area 
of construction land has fluctuated, it still maintained its 
growth with an increase of 329.99 km2.

Spatial Changes of Land Use

In the study of land use change, the study on the 
area changes of   land use types cannot reflect subtly the 
transition among different types of land, while the land 
use transfer matrix can effectively reveal the specific 
conversion among land use types [12]. On the whole, 
the reduced cultivated land and unused land have been 
mainly converted into forest land, construction land, and 
grassland (Table 3) over the past 20 years. The reduced 
grassland and water area have mainly been converted 
into forest land and construction land. The area of 
forest land during 20 years increased rapidly due to the 
conversion from other land use types and thinking highly 
of forest by the central government. In the meantime, 
Nanping is not only the main grain-producing region 
of   Fujian Province, but also one of the most important 
industrial bases. In recent years, the GDP of Nanping 
increased from 14.594 billion yuan in 1995 to 133.951 
billion in 2015, with an average annual increase of nearly 

6 billion yuan. At the same time, the population in 
Nanping has also increased, resulting in a marked rise 
in construction land for housing and transportation. As 
can be seen from Figure 3, forest land concentrated on 
the western and southwestern regions of the study region 
with the continuous changes in the area of   forest land 
during 20 years. The distribution of cultivated land was 
more fragmented. The grassland area decreased during 
the study period and its spatial pattern gradually shifted 
from the entire area to the central and eastern parts. The 
construction land concentrated to the central urban area 
after 2010. The distribution pattern of water area and 
unused land had no significant change.

Dynamic Degree Changes of Land Use

Table 4 shows that the change rates of all kinds of 
land use types in the study area were different from 1995 
to 2015. The unused land was the fastest decreasing rate 
in all land use types, with dynamic degree of -2.85%. The 
rank of reduction rates of other land use categories were 
as follows: cultivated land > pasture > water area. The 
total population of the registered permanent residence in 
the study area increased rapidly from 2,939,900 in 1995 
to 3,198,600 in 2015, with an increase of 258,700. The 
rise of population inevitably occupies unused land and 
eventually leads to the redistribution of land use types. 

In the land use types with increasing area, the area of   
construction land had the most dramatic change, with its 
dynamic degree ranking first and a value of 2.14%. This 
was inseparable from rapid economic development over 
the past 20 years, the acceleration of urbanization, and 
the increase of population. Secondly, the area changes 
of forest land were also obvious, with a dynamic degree 
of 0.54%, which was related to the policy of sticking to 
the development of forestry for many years. In terms 
of phases, except for the area growth of forest land and 
water area, the area of remaining land categories showed 
a downward trend from 1995 to 2000. Among them, the 
slowdown of construction land was the fastest and that 
of grassland was the second fastest. From 2000 to 2005 
the dynamic degree of construction land continued its 
slowdown while that of the unused land and grassland 
began to increase greatly, and that of   water area increased 
slowly. From 2005 to 2010 the dynamic degree of unused 

Fig. 2. Area changes of different land use types from 1995 to 
2015 in Nanping.

Table 3. Land use transfer probability matrix from 1995 to 2015 in Nanping (%).

    1995
2015 Construction land Forest land Water area Cultivated land Unused land Grassland

Construction land 22.36 6.05 10.83 20.60 11.04 7.08

Forest land 57.68 83.36 64.96 47.55 53.74 65.35

Water area 11.60 2.55 15.86 3.10 1.85 1.52

Cultivated land 3.36 1.15 1.95 8.14 4.43 2.68

Unused land 0.20 0.10 0.16 0.53 0.50 0.28

Grassland 4.80 6.79 6.24 20.08 28.44 23.09
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land was the largest among the area decreasing land use 
types with a value of -5.69%. In contrast, the growth 
trend of construction land was significant, with a value 
of 34.13%. From 2010 to 2015, except for the dynamic 
range of forest land being positive, the values   of other 
land use types were all negative, indicating that the 

increase of forest land during this period was significant. 
In the remaining land types, the decrease of cultivated 
land was the most intense, reaching -10.98%, followed 
by unutilized land, and construction land showed a slight 
downward trend.

Fig. 3. Spatial distribution of various land use types in the study area, 1995-2015.

Table 4. Dynamic degree of various land use types in Nanping (%).

Land use types 1995-2000 2000-2005 2005-2010 2010-2015 1995-2015

Unused land -0.43 3.04 -5.69 -9.35 -2.85

Construction land -5.42 -2.26 34.13 -3.68 2.14

Forest land 0.36 -0.16 -0.24 2.20 0.54

Grassland -0.72 2.56 -4.79 -1.69 -1.22

Water area 1.04 0.59 -1.86 -0.65 -0.25

Cultivated land -0.14 -1.44 3.09 -10.98 -2.60
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According to Formula 2, the comprehensive dynamic 
ranges of land use in the study area from 1995 to 2000, 
from 2000 to 2005, from 2005 to 2010, and from 2010 
to 2015 were, respectively, 0.27%, 0.31%, 0.90%, and 
1.62%. We found that the comprehensive utilization of 
land use dynamic trends above 4 periods were on the 
rise, indicating that the rate of land use change in the 
study area continued to accelerate, that is to say under 
the combined effect of natural and human factors, land 
use intensity of the study area became larger and overall 
stability worsened.

Change in Ecosystem Service Value

The ecosystem service value of different land use 
types in Nanping and their contribution rates from 1995 
to 2015 are shown in Table 5 and Figure 4. Although 
the value of ecosystem services in the study region has 
fluctuated over the past 20 years, it has generally risen. 
Its functional value has increased from 206.5820 billion 
yuan in 1995 to 220.0334 billion yuan in 2015, with a 
total increase of 13.4514 billion yuan during 20 years 
and an average annual increase of 672.6 million yuan. 
In terms of land use types, the functional value of forest 
land ecosystems increased most, with a contribution rate 
of more than 85%. Its value increased from 180.0037 
billion yuan in 1995 to 199.3601 billion yuan in 2015, 
with a total increase of 19.3564 billion yuan and annual 
average increase of 0.9678 million yuan. Cultivated land 
remained relatively stable until 2005, with an increase in 
2010 reaching a value of 7.2344 billion yuan. In 2015 the 
value of cultivated land plummeted and the functional 
value dropped to 3.2636 billion yuan, decreasing by 

3.5358 billion yuan in 20 years. In addition to the 
increased functional value of grassland in 2005, the 
value of the one in the rest period showed a gradually 
decreasing trend with a total decrease of 1.6312 billion 
yuan and an average annual reduction of 0.0816 million 
yuan and a contribution rate of between 1.5% and 
3.5%. The functional value of the water area ecosystem 
remained generally stable, only increasing between 
2000 and 2005, and then gradually decreasing to a level 
similar to the functional value of 1995, showing a slight 
reduction over 20 years with a total reduction of 0.6406 
billion. The contribution rate put water area behind forest 
land and its value was above 5%. The functional value of 
unused land generally was slowly decreasing, with a total 
reduction of 0.0976 billion yuan in 20 years and a very 
low contribution rate of less than 0.1%.

We can see from Table 6 that the order of service  
value of various ecosystem service types in Nanping 
from 1995 to 2015 is as follows: waste treatment > 
water conservation > gas regulation > biodiversity 
conservation > raw materials > soil formation and 
protection > entertainment culture > food produce. For 
the rapid development of Nanping, waste disposal is of 
great significance and the service value of gas regulation, 
water, and biodiversity conservation were all above 30 
billion yuan. Therefore, waste disposal and the protection 
of biodiversity and forest land should be strengthened 
in Nanping so that the value of water conservation, 
biodiversity, and gas regulation continue to be maintained 
at a relatively high level. During the study, a large 
increase on the area of   forest land made a significant rise 
on the service value of most of ecosystem service types, 
such as gas regulation and water conservation. At each 
stage, the ecosystem service value in Nanping fluctuated 
less mainly because of the obscure changes in land use 
types and the high percentage of the area of forest land.

Influence of Population on Land Use 
and Ecosystem Service Value

Population is one of the most active drivers of land 
use changes [18]. Changes of population directly lead 
to changes in land use type, thereby affecting the value 
of ecosystem services. Humans need to continually 
rehabilitate land to accommodate the changing population. 
Figure 5 shows that the population of Nanping has shown 

Table 5. Values of ecosystem services function in Nanping (hundred million yuan).

Land use types 1995 2000 2005 2010 2015

Forest land 1,800.037 1,832.796 1,817.793 1,795.762 1,993.601

Cultivated land 67.994 67.527 62.661 72.344 32.636

Water area 128.957 135.640 139.660 126.657 122.553

Unused land 1.711 1.674 1.929 1.380 0.735

Grassland 67.120 64.706 72.979 55.494 50.808

Total 2,065.820 2,102.342 2,095.022 2,051.637 2,200.334

Fig. 4. The contribution rate of ecosystem service values in 
different land use types from 1995 to 2015 (%).
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a significant upward trend, increasing from 2,939,900 in 
1995 to 3,198,600 in 2015, with an increase of 258,700 
over 20 years. The increase in population in Nanping 
over 20 years was bound to lead to changes in land use 
and cover, finally resulting in changes to the ecosystem 
services value. The specific performances of land use 
changes were the construction of large-scale facilities 
such as water, electricity, and early warning facilities, 
and daily facilities such as landfill, recreational facilities, 
water supply system, resident health information system, 
school information, and other convenient service 
facilities. The construction of these facilities affected the 
spatial distribution of land use and cover, and the value of 
ecosystem services in Nanping.

In this paper, it can be found that population growth 
in Nanping has led to a marked increase in the area 
of   construction land over 20 years, and a significant 
reduction in the area of   cultivated land. The area of   
construction land in Nanping increased by 329.99 km2, 
and that of cultivated land decreased by 1,198.7 km2 
over 20 years. Land for construction was one of the 
main conversion types of cultivated land, indicating that 
population growth inevitably required more housing and 
residential facilities, resulting in more cultivated land 
being turned to construction land. At the same time, 

cultivated land is the main source of food. The rapid 
population growth and the conversion of more cultivated 
land into construction land inevitably led to a tight and 
insufficient food supply. Therefore, it is a crucial issue 
how to solve the contradiction between population 
and cultivated land. Controlling the population and 
improving grain productivity per unit area of cultivated 
land can effectively alleviate the problem of insufficient 
grain supply caused by population growth.

Land use is a relatively close link between man 
and nature, and land use changes affect the structure 
and function of ecosystems [19], and then the value of 
ecosystem services. In order to make a comparison with 
similar research [20-21], the method of Costanza et al. 
and Xie et al. [2, 15] was used to estimate the value of 
ecosystem services in Nanping. 

However, due to lagging awareness and the diversity of 
ecosystem service values [22], it is difficult to accurately 
estimate the value of ecosystem services [2]. For example, 
changes in the landscape index of a study region, such as 
the number of patches, the average plate area, and the 
degree of aggregation, will inevitably have an impact on 
ecosystem service value, although there is no change in 
the area of   land use type. Therefore, many scholars have 
pointed out that more studies about the assessment on 
ecosystem service value should be implemented in the 
different spatial levels and scales [23].

 Although the function types of ecosystem service 
in this paper were relatively fewer, it still is a feasible 
research paradigm, and it is helpful to incorporate the 
results of scientific research into management decisions. 
In order that the research results are accepted and applied 
easily, we need to improve the assessment method, 
simulate more ecosystem services, synthesize the 
simulation results, and display the results with intuitive 
and transparent indicators.

How to achieve optimal development to 
comprehensively manage various ecosystem service 
functions under the help of taking reasonable  
management measures has always been the focus [24-27]. 

Ecosystem service 1995 2000 2005 2010 2015

Gas regulation 300.62 305.56 303.72 298.96 327.26

Climate regulation 240.78 244.53 243.12 239.34 258.05

Water conservation 334.52 341.97 342.06 331.94 355.11

Waste treatment 347.84 353.15 350.96 345.88 371.92

Soil formation and protection 193.19 197.03 198.80 189.91 189.43

Biodiversity conservation 293.97 298.78 297.71 291.64 315.62

Food production 18.39 18.49 17.73 18.99 14.13

Supply of raw materials 215.63 219.50 217.70 215.10 238.03

Entertainment and culture 118.11 120.65 120.19 117.58 128.68

Total 2,063.04 2,099.66 2,092.00 2,049.34 2,198.23

Table 6. The values of ecosystem services in Nanping (hundred million yuan).

Fig. 5. Changes of population in Nanping over 20 years.
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Bennett [28] considered that taking measures to common 
driving force for different ecosystem service functions 
can effectively promote the coordinated development of 
multiple service functions. In this paper, land use change 
is the common driving force. On the basis of the impact 
of explicit land-use type changes on ecosystem service 
functions, decision makers can achieve sustainable 
management by developing appropriate land-use plans 
[29-30], which is of great significance for understanding 
the changes of regional ecological environment and 
promoting the coordinated development of a regional 
economy [31-32].

Conclusions

Based on the remote sensing interpretation data for 
5 time series, we conducted quantitative analysis of the 
area changes, conversion feature, and dynamic degree of 
land use in Nanping. The results showed that during the 
study period, the main land use types in Nanping were 
forest land, grassland, and cultivated land, and the sum 
of the 3 accounted for more than 89% of the total area of   
the study area. The area of   forest land and construction 
land increased obviously. Among them, the area of forest 
land increased by 2,075.90 km2 in 20 years, compared 
with the most severe decrease of cultivated land and a 
reduction of 1,198.70 km2.

Although the conversion among different land use 
types in the study area was slightly different at all stages, 
the mutual conversion of forest land, farmland, and 
grassland was still the main one. The newly increased 
forest land mainly came from cultivated land, grassland, 
and water area. A large proportion was accounted for by 
the decreased cultivated land converting to construction 
land and grassland in addition to converting to forest 
land.

In terms of the dynamic degree of land use types, 
unused land had the highest value of dynamic movement 
among land use types with reduced dynamic degree 
(up to -2.85%), followed by cultivated land. In contrast, 
among land use types with the increased one, the changes 
of construction land were the most dramatic and forest 
land ranked second. Judging from the comprehensive 
dynamic of land use in each stage, it showed a gradual 
increase and land use activity gradually strengthened.

From 1995 to 2015, the value of ecosystem services in 
Nanping showed an overall upward trend, increasing by 
13.4514 billion yuan over the past 20 years. Among them, 
the contribution rate of forest ecosystem services was 
more than 85%. The contribution rate of the ecosystem 
service value of grassland and cultivated land remained 
between 1.5% and 3.5%. The one of water area and 
unused land was a lower rate of decline and the one of 
unused land was less than 0.1%. The order of functional 
value of ecosystem services in Nanping are listed as 
follows: waste treatment > water conservation > gas 
regulation > biodiversity conservation > raw materials > 
soil formation and protection > entertainment culture > 

food production.
The population in Nanping showed a rapid increase 

from 1995 to 2015. The increase in the population led to 
land use changes, which in turn affected the ecosystem 
service value. Therefore, population is the driving 
factor of land use change in Nanping. However, the 
driving forces influencing land use change are complex 
and comprehensive, which should also include socio-
economic factors such as economy, policy, urbanization, 
and transportation systems, as well as natural factors 
such as slope and elevation. Therefore, the next paper 
should study the driving forces of land use change in 
order to reveal fully and deeply the influence of these 
factors on land use change and ecosystem services value.

Land is a basic and crucial resource for economic 
development. The dynamic change of land use is an 
important foundation for the study of rational planning of 
land resources. Based on the geographical characteristics 
of the study area, this study divided land classification 
of the whole study area into 6 kinds of land use types 
and quantitatively analyzed their land use status over 
the past 20 years. The results can provide reference for 
the rational utilization of land resources in the study 
area. However, in the quantitative analysis, the detailed 
analysis of regional difference of land use change in 
county-level cities and counties within the jurisdiction of 
Nanping has not yet been implemented, and the concrete 
conversion processes and changes of land use in these 
places are still not fully understood. The content of these 
aspects is yet to be further improved.
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