
Volume 2 Issue 3, 2021 

DOI: 10.6981/FEM.202103_2(3).0027 

209 

Frontiers in Economics and Management 

ISSN: 2692-7608 

Ecological Environment Monitor and Protection of Forest 
Rehabilitation Center Based on Remote Sensing Image 

Lili Yu, Bicheng Tang, Yun Zou 

Fujian Forestry Vocational & Technical College, Nanping, Fujian, China. 

Abstract 

In recent years, the development of forest recuperation is still in its infancy. Forest 
recuperation brings benefits to human beings, but it also brings severe challenges to the 
ecological environment. At present, the ecological protection policies related to forest 
recuperation are not perfect, and overdevelopment is easy to cause damage to the 
ecological environment. In this paper, through the analysis of remote sensing images, the 
use of vegetation index and texture feature extraction method to calculate the forest area, 
so as to achieve the monitoring of the ecological environment and prevent man-made 
damage to the ecological environment. 
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1. Introduction 

Forest rehabilitation mainly uses different forest environment types such as mountains, valleys, 
rivers, waterfalls, grassland, desert and seashore to plan diversified sightseeing and leisure 
routes and tourism products[1,2,3]. For example, combined with different terrain environment, 
such as forest and grassland, open land in the lower reaches of rivers and lakes, open land in 
the mountains and so on, for different types and different age groups of target customers, health 
preservation, fitness, rehabilitation and auxiliary treatment projects are built, and a variety of 
forest related industries, such as sightseeing and recreation, camping and exploration, catering 
and accommodation, are gathered to provide a good leisure and elderly care environment for 
the public, so as to realize the economic development and solve the problems at the same time. 
It is more in line with the domestic green and sustainable development path to solve the old-
age contradiction caused by domestic aging[4,5]. 

The possible impact of natural environment on forest recuperation mainly comes from the 
passive impact of human activities. As forest recuperation activities are mainly carried out in 
forest environment, natural environment is an indispensable element, and human activities 
inevitably damage the natural ecological environment. The possible risks of forest ecological 
environment in forest recuperation activities are as follows[6,7,8]: (1) Destruction of natural 
environment by site development and construction activities. (2) The direct and indirect 
damage of human activities to forest animals, plants and biodiversity.  

2. Related work 

Through remote sensing technology, we can get the changes of surface temperature, land use 
and vegetation coverage in the study area, so as to explore the change law, correlation and 
evolution mechanism[9,10]. 

It has been widely used to extract vegetation cover information from remote sensing images. In 
the vegetation index, the normalized index (NDVI[11]) is widely used because of its high 
precision[12,13]. The expression is as follows: 

𝑁𝐷𝑉𝐼 = (𝑁𝐼𝑅 − 𝑅)/(𝑁𝐼𝑅 + 𝑅) 
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In the formula: in landsat8 satellite remote sensing image, NIR is the brightness value of band5 
and R is the brightness value of band4; in other satellite remote sensing images, NIR is the 
brightness value of TM4 band and R is the brightness value of TM3 band. 

On the basis of NDVI calculation, the vegetation coverage is calculated. The remote sensing 
image is divided into five categories by decomposing mixed pixels: construction land, bare land, 
park green space, farmland and water[14,15,16]. The expression is as follows: 

𝐹𝑣 = (𝑁𝐷𝑉𝐼 − 𝑁𝐷𝑉𝐼𝑠)/(𝑁𝐷𝑉𝐼𝑣 −𝑁𝐷𝑉𝐼𝑠) 

In the formula: NDVI is the normalized index. The value range of NDVI is [-1,1]. It is generally 
considered that NDVI greater than 0.1 is vegetation coverage, and NDVI greater than 0.4 is the 
boundary point of forest land. 

3. Method 

Taking the remote sensing image as the research object, the region of forest convalescent center 
is extracted by image clipping[17,18]. Generally speaking, the area where the forest convalescent 
center is located is characterized by healthy and prosperous forest growth, large forest area 
and large stand volume. Using vegetation index and texture feature extraction method to 
calculate forest area. 

 

 
Figure 1. Remote sensing image 

 

Area is one of the main factors of forestry survey[19,20]. Traditional area survey method needs a 
lot of field survey. Compared with low resolution image, high spatial resolution image has 
strong texture information and weak spectral information, so it is difficult to extract forest 
information from image only by spectral information. The extraction of woodland area includes 
the correlation analysis between bands, vegetation index and texture information. 

3.1. Correlation between forest information bands 

In the four bands of green, red, near infrared and blue light, blue light scatters strongly in the 
atmosphere, and its brightness is significantly affected by the atmospheric conditions. The 
green light band can obtain the information of plant reflection peak in the green light area. The 
size of the reflection peak depends on the light energy absorbed by chlorophyll in the blue and 
red light areas, which is more sensitive to the flourishing plants. Red light band is the main 
absorption band of chlorophyll, which reflects the information of plant chlorophyll, and in 
autumn, it can also reflect the information of pigments such as lutein and so on. In the remote 
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sensing image, it can make different types of vegetation show differences in color, which is 
conducive to the recognition of vegetation types. It can be used to distinguish plant species, 
extract plant coverage information and detect the differences of chlorophyll absorption of 
plants. 

3.2. Extraction of vegetation index from woodland 

Normalized vegetation index (NDVI, 𝑁𝐷𝑉𝐼 = (𝑁𝐼𝑅 − 𝑅)/(𝑁𝐼𝑅 + 𝑅)) is usually used to reflect 
vegetation cover, growth and other information. 

Vegetation index is usually extracted by remote sensing image processing. Before extracting 
NDVI, we need to process the remote sensing influence, including image preprocessing, image 
correction, projection conversion, format conversion and so on. Band combination is carried 
out by bands with less correlation, which to enhance the image effect. Image clipping or mosaic 
to meet the needs of the study area. Then, according to the formula of NDVI, the difference and 
sum of near-infrared band and red band are calculated, and finally the two are divided. 

Because it is calculated by the difference and ratio between the near-infrared band and the red 
band, and it will change with the change of vegetation coverage, in order to reflect the local 
vegetation coverage, it is necessary to obtain more accurate values through various 
combinations of multi-phase images. 

4. Experimental analysis 

4.1. Band combination  

From the image band information, there are four bands B1, B2, B3 and B4, namely green, red, 
near infrared and blue bands. The spatial modeling function of ERDAS is used to calculate the 
correlation between the bands. 

 

Table 1. Correlation among bands 
 B1 B2 B3 B4 

B1 1 0.76 0.91 0.39 
B2 0.74 1 0.56 0.72 
B3 0.91 0.55 1 0.29 
B4 0.42 0.71 0.33 1 

 

4.2. NDVI extraction of forest area 

Based on the analysis of vegetation index information, as only the classification of land types is 
discussed, the main land types in the study area are identified as broad-leaved forest, 
coniferous forest, bare land, buildings, farmland and water area through decision tree 
classification method based on expert knowledge, combined with field investigation and forest 
investigation data. The statistical characteristic values of vegetation index of various ground 
features were obtained from the sampling points in the study area. 

 

Table 2. NDVI values of various land types 
land type minimum maximum average 

coniferous forest 0.43 0.51 0.47 
broad-leaved forest 0.47 0.62 0.55 

naked land 0.17 0.25 0.21 
buildings 0.11 0.24 0.18 

waters 0.21 0.23 0.22 
farmland 0.32 0.41 0.37 



Volume 2 Issue 3, 2021 

DOI: 10.6981/FEM.202103_2(3).0027 

212 

Frontiers in Economics and Management 

ISSN: 2692-7608 

It can be seen from the table that there are obvious differences in the value ranges of various 
land features. Except for farmland, there are great differences between vegetation and non 
vegetation. Therefore, forest land and bare land, buildings and water areas can be separated 
according to the difference of value. 

Because the remote sensing image was taken in the mature season of rice in South China, the 
segmentation of farmland and forest area was not obvious, so farmland was temporarily 
divided into forest area. 

Through computer automatic extraction, 221049 pixels (8.23 hectares) were extracted from 
non vegetation areas, and 3830977 pixels (154.69 hectares) were extracted from forest and 
farmland areas. 

5. Conclusion 

Through this method, we can use remote sensing image to extract forest area, so as to realize 
the monitoring of forest area status and prevent the ecological environment of forest 
convalescent area from changing. There are three main reasons for the errors. One is that the 
calculated value is too large or too small due to the linear increase of vegetation density and the 
influence of wetland and grassland which are difficult to distinguish between forest area and 
non forest area. Second, because the terraces are covered by crops in autumn, the color 
characteristics of the image are very close to the surrounding vegetation, and the texture 
information in some areas is not very obvious because of the plant coverage, resulting in the 
computer misjudgment. Thirdly, when the classification rules are formulated, there is a certain 
deviation in the boundary value of each band, which leads to a certain deviation in the 
classification rules. 
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