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Abstract: The pattern of farmland landscape is related to the ecological health of 

farmland and the level of productivity, while the farmland landscape in urban fringe 

areas is deeply affected by urban development. This paper interprets Landsat 5 and 7 

TM images of Shenbei New Area in 2015 and 2020, and obtains the land distribution 

map of farmland, construction land, water area, woodland and grassland in Shenbei 

New Area for two years. By using the landscape analysis software Fragstats3.3 to 

calculate the number of patches, average patch area, proximity index, fractal 

dimension, aggregation index, diversity index and other landscape indexes on the 

basis of interpretation data. Based on the analysis of the changes in the distribution 

map of the two years, and the comparative analysis of the landscape index in different 

periods under the meaning of the landscape indicators, it is concluded that the 

landscape characteristics of the farmland in the Shenbei New District are constantly 

occupied by construction: the number of farmland landscape patches, The density 

increased significantly, the average plaque volume decreased, and the plaque 

fragmentation and shape became more complicated. Farmland has undergone 

tremendous changes due to the adjustment of the socio-economic structure and 

regional development direction. It has been occupied and cut by roads and a large 

number of small-scale disorderly buildings. It is gradually losing the beauty of farmland 
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landscape. It should be explored through different modes of farmland landscape 

management and construction methods. Protect and utilize farmland landscapes in 

the suburbs of cities. 

 

Keywords: Shenbei New District; remote sensing; farmland; landscape pattern; 

change analysis. 

 

1. Introduction 

The farmland landscape in the urban fringe is of great significance to the development 

of the city. This feature is an attribute that the farmland in the outer suburbs does not 

possess [1-3]. The research and protection of farmland landscape in urban fringe 

areas is of great significance. At present, no one has conducted a systematic analysis 

of the farmland landscape in Shenbei New District. 

The formation of the farmland landscape pattern in the urban fringe is affected by the 

evolution of the basic farmland landscape, and at the same time, it will also be affected 

by humans. The farmland in the urban fringe area evolved from the original farmland. 

It used to be the farmland in the suburban countryside. With the continuous expansion 

of the city, it gradually became the farmland in the urban fringe area. In view of this, 

this paper selects Shenbei New District for the study of farmland landscape pattern. 

Including the current situation of its farmland landscape pattern and how it will evolve 

and develop. In this kind of development and changes, what role does urban 

development play? How do we control and improve the development of farmland 

landscapes in urban fringe areas to adapt them to urban development [4]. 

 

2. Data processing 

2.1 Data source 

The remote sensing data used in this paper is the U.S. Landsat data in different time 

phases (Table 1). This type of data is used to obtain land classification information in 

the Shenbei New Area; the non-remote sensing data includes the 1:50,000 

topographic map of Shenyang City, which is used to calculate the remote sensing data. 

Geometric precision correction; the current land use map provides a reference for the 

determination of land types in the interpretation process. 

Table 1 Remote sensing image data parameter table 

Time phase satellite sensor Track number Resolution(m) 

2015 Landsat 7 ETM+ 119/31 30 

2020 Landsat 5 TM 119/31 30 

According to the specific location of the study area and the actual urban-rural 

distribution structure of the study area, remote sensing images including the study 
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area are selected for preliminary cropping. This article uses the Extraction function of 

the ArcGIS spatial analysis tool to obtain the remote sensing image map of the study 

area. 

2.2 Data processing 

2.2.1 Remote sensing image preprocessing 

This paper uses remote sensing image processing software ENVI4.5, uses remote 

sensing image maps in 2015 and 2020 and 50,000 topographic maps as basic data, 

uses the intersection of rivers and roads as control points, and uses the nearest 

neighbor pixel resampling and The method of quadratic polynomial transformation 

performs accurate registration and geometric correction of images. After correction, 

the image pixel size of the study area is 30m×30m. In addition, the image should be 

spatially enhanced. This research is mainly to extract land use types, select 3, 4, and 

5 bands to carry out false color synthesis, which is convenient for visual interpretation 

[5]. 

2.2.2 Image interpretation 

This article uses a land classification system, mainly based on the classification method 

in the "Remote Sensing and Dynamic Research of Resources and Environment in 

China", and taking into account the conditions of the study area, the land use types 

are divided into 6 categories, namely dry land, grassland, Paddy field, water area, 

construction land, woodland. Among them, woodland includes garden land and 

various types of forestry land, and dry land includes vegetable land. 

In order to show the diversity of land use types in Shenbei New Area, based on the 

established six-category interpretation index system, certain areas that can represent 

different farmland landscape types are selected as training areas, training samples are 

obtained, and ENVI4.5 is used for different time phases. Remote sensing images use 

the maximum likelihood method to supervise the images. 

2.2.3 GIS processing of interpretation results 

In order to facilitate the use of Fragstats3.3 for index calculation, the raster data 

obtained by interpretation is processed by ArcGIS, so as to directly import the 

calculation results in Fragstats3.3. The process is as follows: First, with the support of 

ArcGIS software, use the Conversion Tools toolbox to open the From Raster tool set, 

and complete the remote sensing interpretation in Raster to Polygon to convert the 

image classification raster data obtained by the remote sensing into a vector format 

file; then make two phases Land distribution map; on this basis, add map area and 

perimeter fields in ArcGIS, and calculate the corresponding values; finally, add index 

calculation fields to combine paddy fields and dry fields into farmland, and other 

classifications remain unchanged, in Fragstats3. 3 will be calculated according to this 

field classification. 
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2.2.4 Calculation of Index Index 

Import the data processed by ArcGIS into Fragstats3.3, and calculate the whole area 

index and farmland index respectively. The results are as follows: 

Table 2 The characteristic indexes of the whole landscape mosaic in different years 

years 

Area 

characteristic 

index 

Proximity 

index 

Shape 

index 

Aggregation 

index 

Stability 

index 

NP MPS MPI FRACT AI SHDI 

2015 8871 10.053 5646.472 1.245 93.384 1.045 

2020 9481 9.407 3961.079 1.259 93.228 1.086 

 

Table 3 Characteristic indicators of farmland landscape in different years 

years 

Area characteristic 

index 

Proximity 

index 
Shape index 

Aggregation 

index 

NP MPS MPI FRACT AI 

2015 1475 37.214 27814.014 1.273 95.819 

2020 1557 36.711 22625.365 1.282 95.583 

 

3. Results and analysis 

3.1 Analysis of farmland area change in Shenbei New District 

According to the area of each area calculated in ArcGIS, the total area of farmland in 

Shenbei New District in 2015 was 571.59 km2. This data will become 548.84 km2 by 

2020, a decrease of 4.15%. The main change is construction land. From the two-

phase land distribution map (Figure 4-2), it can be seen that the newly added 

construction land is mainly concentrated in the southern part of Shenbei New District, 

which is close to the Shenyang city side. It can be seen that the land type change and 

urbanization of Shenbei New Area are more affected by Shenyang City (urban area) 

than the central city of Shenbei New Area. 

3.2 Dynamic changes of landscape mosaics throughout the Shenbei New Area 

As can be seen in Table 2, the area product characteristic index in 2015 and 2020 

shows that the total number of patches in Shenbei New District has increased 

significantly, the average patch area has decreased, and the patch density has 

increased; at the same time, the proximity index has decreased significantly, and the 

shape The index has increased. This means that in the past five years, the patch shape 

of Shenbei New Area has become more and more complex, the fragmentation of the 

landscape has increased, and the degree of dispersion has increased. 

The convergence index keeps decreasing, which means that there are more and more 

different types of plaques adjacent to each other, the degree of fragmentation 
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continues to increase, the phenomenon of high agglomeration continues to decrease, 

and multiple small plaques continue to form. 

Although the mosaic pattern of farmland landscape as the dominant landscape type 

is maintained in space, a large amount of construction land is cut into pieces of original 

farmland through roads and other connections, making the farmland broken and 

irregular. A new land use pattern will be formed in which farmland, woodland, 

construction land, water area and grassland are interlaced and dense. 

3.3 Analysis of dynamic changes of single farmland landscape in Shenbei New 

District 

The area of farmland accounts for more than half of the total area of Shenbei New 

District, about 65%. From a landscape perspective, the farmland in Shenbei New 

District is a matrix in the landscape, and it is a background ecosystem in the patch 

mosaic, which occupies an absolute advantage and has good connectivity. Other 

landscapes, construction land, woodland, water area and grassland are inlaid on it. 

Compared with the mosaic level, it can be seen that the characteristic index at the 

patch level can explain the evolution law of a single landscape component in a 

particularly detailed manner. According to the actual situation of the Shenbei New 

Area landscape, this study analyzes it from five indexes of shape, convergence and 

divergence, area, proximity, and shape. The results are shown in Table 3. 

The proximity index of the two years has declined, which reflects that since 2015, with 

a radius of 1000m, the fragmentation of farmland landscape patches has been 

increasing, and the dispersion has also been increasing. At the same time, the 

agglomeration index is also decreasing, which means that the pattern of concentrated 

and contiguous farmland landscape patches is continuously decreasing. Large tracts 

of farmland with high concentration in the past are divided into small and fragmented 

patches. This is because in recent years, with the continuous economic development 

of the Shenbei New Area, the level of its infrastructure has continued to increase, 

which has changed the original large tracts of farmland. At the same time, large and 

small enterprises are constantly moving into the area, because there is no scientific 

overall planning, which seriously affects the farmland landscape, forming a messy and 

highly fragmented urban suburban land use pattern. 

 

4. Conclusions and recommendations 

According to data analysis, the area of farmland around the city in Shenbei New Area 

has been declining in the past five years, mainly due to the occupation of urban 

construction and development. In the evolution of farmland in the past five years, 

although the landscape type is still dominated by farmland landscape, it is much more 

complicated than the previous landscape type, gradually forming a criss-crossing 
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landscape pattern of farmland, construction land, water area, woodland and grassland. 

Research and analysis show that the farmland landscape is gradually evolving in the 

direction of high fragmentation and increasing degree of dispersion, and the landscape 

has become more and more complex and fragmented. This has made it more and 

more difficult for large-area and efficient mechanized construction. At the same time, 

biodiversity is also decreasing, which greatly reduces the ecosystem service functions 

of the farmland landscape around the city. 

The farmland landscape in the urban fringe has economic, ecological and aesthetic 

values. At the same time, the farmland landscape value in the urban fringe is changing 

from a traditional single production value to a more diverse landscape value. Therefore, 

it is of great significance to discuss how to construct a farmland landscape construction 

model that conforms to the local development characteristics under the continuous 

development of the urban economy, so that the landscape model constructed can not 

only ensure that the functional value of food production is fully utilized, but also can 

form various The farmland landscape with local characteristics, the expansion of urban 

green space, and the role of recreation and viewing are issues worthy of further 

discussion. 
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