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Inﬂuence of Land Use Change qn Eeosystem Servlice Value Based on GEE i in the

' l}eljlng-Tlanjln -Hebei Region'from 1998 to 2018
LOU Pei-ging, | FU Bo-lin * , LIN Xing-chen, BI Lu- “MA Rui- -xue, TANG Ting-yuan

(Guangxi Key Taboratory of Spatlal Information and Surveylng, College of Geomatics and Geoinformation, Guilin University of
Technology, Guilin 541006, China)

Abstract: In sustainable development assessment of the Beijing-Tianjin-Hebei region, the ability to dynamically estimate the value of
ecosystem services is of great significance. This study considers the Beijing-Tianjin-Hebei region as the research area, based on the
google earth engine (GEE) ; the classification and decision tree (CART) classification algorithm was adopted to supervise and classify
the Landsat Thematic Mapper/Operational Land Imager (TM/OLI) images in the study area in 1998, 2003, 2008, 2013, and 2018,
and land use types in these five periods were obtained. Quantitative analysis of the dynamic changes of land use in the Beijing-Tianjin-
Hebei region from 1998 to 2018 was carried out. Then, the ecosystem service value (ESV) equivalent estimation method was used to
quantitatively estimate the ESV in the Beijing-Tianjin-Hebei region and combine it with a 15 km x 15 km scale grid to detect its
temporal and spatial dynamics. The main results were as follows. (D From 1998 to 2018, the area of construction land (increased by
16.67% ) and grassland (reduced by 13.73% ) in the six land use types in the Beijing-Tianjin-Hebei region was the largest, and the
change in the proportion of water bodies (0.2% ) was the smallest. @ The total value of ESV in the Beijing-Tianjin-Hebei region
experienced a short-term increase from 1998 to 2003 (an increase of 91. 97 x 10® yuan) , and continued to decrease from 2003 to 2018
(a decrease of 239. 07 x 10® yuan) , mainly related to the expansion of construction land area in the other three time periods excluding
1998 and 2003. Among the six land use types, the forest provides the highest value of ecosystem services, and the construction land
and unused land provide the lowest value of ecosystem services. (3 The ESV time-space analysis based on the 15 km x 15 km scale
grid showed that the ESV medium area in the Beijing-Tianjin-Hebei region gradually decreased from 1998 to 2018, the ESV lower area
and the higher area gradually increased, and the ESV lower-area growth rate was higher than for the higher area. @ The revised value
of the Beijing-Tianjin-Hebei region ( sensitivity coefficient range 0- 0.83) has good significance and reliability. In future economic
development, the Beijing-Tianjin-Hebei region should rationally optimize the land use pattern and strengthen the protection of forest
land, grassland, water bodies and cultivated land.

Key words; google earth engine( GEE) ; ecosystem service value( ESV) ; land use change; grid scale; Landsat TM/OLI
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Table 4 Land use change pattern in the Beijing-Tianjin-Hebei region
1] 2 7
g 5 _ + iR 2
A i, IS FHh KA A b
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/% 14.75 28.72 2.23 39.40 0.02 13.22
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5/ % 31.42 31.94 2.03 25.67 1.98 6.96
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Table 5 Land use transfer matrix in the Beijing-Tianjin-Hebei region from 1998 to 2018/10* hm?
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Table 6 ESV changes in various service functions in the Beijing-Tianjin-Hebei region from 1998 to 2018/10® Yuan-a~
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Table 8 Changes in ESV area of different grades from 1998 to 2018
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/% 7.57 70.18 22.25 100
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2008 HAV10* hm? 330.92 1221.45 627.63 2180
/% 15.18 56.03 28.79 100
2013 TAV10* hm? 409. 84 1047.96 695.20 2180
5/ % 18. 80 49.31 31.89 100
2018 HFL/10* hm? 512.52 893.15 774.33 2180
/% 23.51 40.97 35.52 100
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Fig. 5 Sensitivity indexes of six land use types from 1998 to 2018
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