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Abstract

Aiming at the exploring of vegetation coverage in Shandong province, this paper
provided a method based on remote sensing. Firstly, the Landsat8 OLI image was
selected to be the data resources, and then, the remote sensing image of Shandong
Province was separated from the original image by using vector data as a tool. And then,
Using the method of band match, the NDVI value of Shandong Province was calculated,
and then the FVC value of Shandong Province was obtained using the formula. The FVC
distribution map of Shandong Province was plotted using resampling method. Finally,
the vegetation coverage of each category was calculated using pixel statistical method.
The research results of this article can provide effective reference for environmental
protection and sustainable development in Shandong Province.
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1. Introduction

Vegetation is one of the most important natural resources, it not only provides oxygen and
improves the environment quality, but also is an important component of natural landscape,
protecting vegetation is one of the core tasks of environmental protection and sustainable
development. Accurate and dynamic monitoring of vegetation coverage change is the
foundation for vegetation protection. Traditional vegetation coverage change monitoring
methods rely on artificial field surveys and surveying, which have the drawbacks of slow
operation speed and high work intensity. Satellite remote sensing technology can use the
multispectral sensors carried by satellites to scan the research area, and quickly extract
vegetation information based on the image data returned by the sensors, greatly improving
work speed and reducing work intensity. Therefore, using satellite remote sensing technology
to monitor vegetation resources is a expecting method.

2. General situation of Shandong Province

Figure 1. Map of Shandong province
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Shandong is a province of China, in Chinese, it is called as “LU” in short, it is the hometown of
the famous Chinese philosopher and educator Confucius. It is a coastal province in East China,
located along the eastern coast of China, between 34 °22.9 ' -38°24.01 ' Nand 114 °47.5" -
122 ° 42.3 " E, it borders Hebei, Henan, Anhui, and Jiangsu provinces from north to south. The
land area of the province is 155800 square kilometers, with a permanent population of
101.6279 million by the end of 2022. Map of Shandong province can be showed as Figure 1.

3. Data and Methods

3.1. Data

In order to observe the surface resources of earth, humans have launched a large number of
artificial satellites. Among these satellites, the land series satellites launched by the United
States are the most technologically mature representatives. The images collected by the
currently in satellite landsat8 of this series cover the global surface, and the images are divided
according to the row and column number. The data used in this article is based on the image
data collected by Landsat 8. According to the geographical location of Shandong Province, the
corresponding images are downloaded from the cloud platform as the data source. Property of
Landsat8 image bands shown in Table 1.

Table 1. Property of Landsat8 image bands

Band Name Bandwidth(pum) Resolution(m)
Band1 Coastal 0.43-0.45 30

Band2 Blue 0.45-0.51 30
Band3 Green 0.53-0.59 30

Band4 Red 0.64-0.67 30

Band5 NIR 0.85-0.88 30
Band6 SWIR1 1.57-1.65 30
Band7 SWIR2 2.11-2.29 30

Band8 Pan 0.50-0.68 15
Band9 Cirrus 1.36-1.38 30
Band10 TIRS1 10.6-11.19 100
Band11 TIRS2 11.5-12.51 100

3.2. Methods

Plant leaf tissue strongly absorbs blue light (470nm) and red light (650nm), while strongly
reflects green and infrared light. The sponge tissue in the center of the leaf and the tissue on the
back of the leaf reflect strong near-infrared radiation (NIR, 700-1000nm). From red light to
infrared light, the reflectance of bare ground is higher but the increase is small. The higher the
vegetation coverage, the smaller the red light reflection, and the greater the near-infrared light
reflection. Red light absorption quickly reaches saturation, while near-infrared light reflection
increases with increasing vegetation. So, any mathematical transformation that enhances the
difference between Red and NIR can serve as a vegetation index to describe vegetation
conditions. In this article, NDVI(Normalized Difference Vegetation Index) was used as core
factor to express the vegetation, the calculation of NDVI can be represented by formula 1

__ (NIR-Red)
NDVI = (NIR+Red) (1)

After obtaining the NDVI values of Shandong Province, we further used FVC to express the
vegetation coverage in Shandong Province, and the calculation of FVC can be expressed using
formula 2.
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FVC = NDVI—NDVIsoil. (2)
NDVIveg—NDVIsoil

In general, the NDVIsoil value is the closest value to the cumulative percentage of NDVI of 5%j;

The NDVIveg value is the closest value to the cumulative percentage of NDVI at 95%.

4. Results and Discuss

Using the Landsat8 images of 2020 as the basic data, the FVC results of Shandong Province were
calculated. Using ArcGIS as the mapping tool, the FVC map was obtained, which is shown in

Figure 2.

+ FVC of Shandong Province 2020
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Figure 2. Map of FVC(2020)

Using the pixel statistics function in ArcGIS, based on the spatial resolution of Landsat8, we can

calculate the area of each vegetation coverage category, and their results are presented in Table
2.

Table 2. Statistics of FVC(2020)

FVC Area(Km?2)
0-0.5 328.29
0.5-0.7 11822.66
0.7-0.8 61711.1
0.8-0.9 47001.72
0.9-1.0 37756.94

5. Conclusion

According to the work of this article, we can draw the following conclusions:

(1) Landsat8 images covered the whole earth, so it is can be used to research natural
phenomenon all over the earth.

(2) When using Landsat8 images to study global natural phenomena, the key to determining
the accuracy of the results lies in the resolution of the image, which includes three aspects:
spatial resolution, spectral resolution, and temporal resolution. Therefore, when the accuracy
requirement is not too high on a large scale, its effect is very good.

(3) After the research in this article, the results show that the distribution of vegetation
coverage in Shandong Province is relatively uniform, indicating that its environmental
protection, especially the effectiveness of vegetation protection, is very good, laying a good
foundation for the sustainable development of Shandong Province.

106



Scientific Journal of Technology Volume 5 Issue 4, 2023

ISSN: 2688-8645

References

[1]

[2]

YANLING DING, KAI ZHAO, XINGMING ZHENG, et al. Temporal dynamics of spatial heterogeneity
over cropland quantified by time-series NDVI, near infrared and red reflectance of Landsat 8 OLI
imagery[]]. International journal of applied earth observation and geoinformation,2014,30139-145.

GREEN, STUART, CAWKWELL, FIONA, DWYER, EDWARD. Cattle stocking rates estimated in
temperate intensive grasslands with a spring growth model derived from MODIS NDVI time-
series[]]. International journal of applied earth observation and geoinformation,2016,52166-174.

MALIK, MOHAMMAD SUBZAR, SHUKLA, et al. Relationship of LST, NDBI and NDVI using Landsat-8
data in Kandaihimmat Watershed, Hoshangabad, India[J]. Indian journal of marine sciences, 2019,
48 (1):25-31.

T.M. MCFARLAND, C. VAN RIPER III, G.E. JOHNSON. Evaluation of NDVI to assess avian abundance

and richness along the upper San Pedro River[]]. Journal of arid environments,2012,77(Feb.):45-
53.

LU, JUNYU, CARBONE, GREGORY J., GAO, PENG. Mapping the agricultural drought based on the long-
term AVHRR NDVI and North American Regional Reanalysis (NARR) in the United States, 1981-
2013 []J]- Applied Geography,2019,10410-20.

MANEJA, ROMMEL H., MILLER, JEFFREY D., LI, WENZHAO, et al. Long-term NDVI and recent
vegetation cover profiles of major offshore island nesting sites of sea turtles in Saudi waters of the
northern Arabian Gulf [J]. Ecological indicators: Integrating, monitoring, assessment and
management, 2020, 117(Oct. Pt.1):106612.1-106612.13.

MENG, ., DU, X., WU, B.. Generation of high spatial and temporal resolution NDVI and its application
in crop biomass estimation[]]. International journal of digital Earth,2013,6(3):203-218.

KUMAR, T. V. LAKSHMI, UMA, R., RAO, K. KOTESWARA, et al. Variability in MODIS NDVI in Relation
to Southwest Monsoon over Western Ghats, India[]]. Journal of environment informatics, 2016, 27
(1): 52-61.

SEVER, L., LEACH, ]., BREN, L.. Remote sensing of post-fire vegetation recovery; a study using

Landsat 5 TM imagery and NDVI in North-East Victoria[]]. Journal of spatial science, 2012, 57 (2):
175-191.

[10] ZAIDI, SYEDA MARIA, AKBARI, ABOLGHASEM, ABU SAMAH, AZIZAN, et al. Landsat-5 Time Series

Analysis for Land Use/Land Cover Change Detection Using NDVI and Semi-Supervised Classification
Techniques[]]. Polish Journal of Environmental Studies.,2017,26(6):2833-2840.

107



