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Estimation of the ecosystem service value of the Beijing-Tianjin-Hebei urban

agglomeration based on multi-boundary improvement

LIU Jinya' WANG Dongchuan'?”  ZHANG Lihui' WANG Feicui’ HU Bingxu' CHEN Junhe'
SUN Zhichao'

1 School of Geology and Geomatics Tianjin Chengjian University Tianjin 300384 China

2 Tianjin Key Laboratory of Civil Structure Protection and Reinforcement Tianjin Chengjian University Tianjin 300384 China

Abstract: Regarding the ecological environmental integration of the Beijing-Tianjin-Heibei urban agglomeration the
combination of administrative Tessellation polygon and minimum accumulative resistance boundaries based on the
minimum cumulative resistance model was used to improve the traditional evaluation method of the ecosystem service value
based on administrative boundaries to estimate the actual ecosystem service value of 13 cities in the Beijing-Tianjin-Heibei
urban agglomeration. The results showed that ( 1) the Tessellation polygon and minimum accumulative resistance boundaries
of biodiversity conservation and cultural service corresponding to the 13 cities are relatively different from the administrative
boundaries; (2) the total ecosystem service value of the Beijing-Tianjin-Hebei urban agglomeration is 454.481 billion
yuan and the actual ecosystem service value obtained by the 13 cities are very different showing a downward spatial trend

from North to South; (3) compared with the estimation results of the traditional method the actual ecosystem service values
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acquired in Beijing Shijiazhuang Chengde Hengshui Langfang Qinhuangdao Tangshan and Xingtai cities increased.
Among them Tangshan City had the largest increase of > 5.65 billion yuan whereas the actual ecosystem service value
obtained by the other cities decreased with the largest decrease in Tianjin which exceeded 9.8 billion yuan; (4) the
results of the sensitivity analysis showed that the change of the total ecosystem service value of the Beijing-Tianjin-Heibei
urban agglomeration was stable to the value of ecosystem service; therefore the estimation method was effective and the

research result was credible.

Key Words: Beijing-Tianjin-Hebei urban agglomeration; ecological environmental integration; Tessellation polygon;

minimum cumulative resistance boundary; ecosystem service value
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Table 1 Ecosystem service equivalent value per unit area of Beijing-Tianjin-Heibei Urban Agglomeration
Ecosystem types
Ecosystem service Artificial Inuse
cosysiem serviee Forest Grassland Water Farmland rulicia Unused
surface land
0.23 0.23 0.74 0.86 0.00 0.02
Supply service 0.53 0.34 0.28 0.39 0.00 0.02
0.27 0.19 7.15 -0.03 0.00 0.01
1.75 1.21 1.00 0.68 0.00 0.09
Regulatory service 5.24 3.19 2.55 0.36 0.00 0.2
1.56 1.05 5.16 0.1 0.00 0.15
3.85 2.34 86.64 0.32 0.00 0.17
2.13 1.47 1.21 1.01 0.00 0.11
Support service 0.16 0.11 0.09 0.12 0.00 0.01
1.94 1.34 3.61 0.13 0.00 0.1
Cultural service 0.85 0.59 2.46 0.06 0.00 0.05
2.2
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Table 2 Ecosystem service cost values of Beijing-Tianjin-Hebei urban agglomeration

2
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Fig.1 The cumulative resistance surfaces for biodiversity conservation and cultural service
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Fig.2 Effective boundaries of different ecosystem services in Beijing-Tianjin-Heibei urban agglomeration
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Table 3 Ecosystem service value coefficients of Beijing-Tianjin-Heibei urban agglomeration
Ecosystem types
Ecosystem service
Forest Grassland Water Farmland Artificial surface Unused land
406.20 406.20 1306.91 1518.85 0.00 35.32
Supply service 936.03 600.47 494.51 688.78 0.00 35.32
476.85 335.56 12627.62 -52.98 0.00 17.66
3090.68 2136.98 1766.10 1200.95 0.00 158.95
Regulatory service 9254.36 5633.86 4503.56 635.80 0.00 353.22
2755.12 1854.41 9113.08 176.61 0.00 264.92
6799.49 4132.67 153014.90 565.15 0.00 300.24
3761.79 2596.17 2136.98 1783.76 0.00 194.27
Support service 282.58 194.27 158.95 211.93 0.00 17.66
3426.23 2366.57 6375.62 229.59 0.00 176.61
Cultural service 1501.19 1042.00 4344.61 105.97 0.00 88.31
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4 .
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Table 5 Sensitivity analysis of ecosystem service value in Beijing-Tianjin-Heibei urban agglomeration

Ecosystem types

Coefficient of sensitivity Ecosystem types

Coefficient of sensitivity

Forest 0.51 Farmland 0.15
Grassland 0.09 Artificial surface 0
Water 0.26 Unused land 0
4
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