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Optimization of urban green space element allocation based on the improved

ecological green equivalent; Taking the downtown area of Beijing for example

WANG Boya, LIU Zhicheng”
School of Landscape Architecture, Beijing Forestry University, Betjing 100083, China

Abstract; Under the background of ecological civilization, the construction of new-type urbanization emphasizes the
ecological and efficient convolution development to realize the comprehensive growth of economic, social and ecological
benefits. Taking the central urban area of Beijing as the research object, the quantitative evaluation of the current green
space elements was carried out based on the improved ecological green equivalent. The linear programming model was used
to adjust the factor structure under the objective of maximizing ecosystem services, and feasible implementation suggestions
were provided for each region. The results showed that: (1) except for Xicheng District and Shijingshan District, the other
regions did not meet the requirements of ecological green equivalent. (2) After optimizing and adjusting the linear
programming model, the eco-green equivalent of Dongcheng District met the requirements, and the ecosystem service level
increased by 4.23%. The ecological green equivalent in Chaoyang, Fengtai and Haidian districts increased to 0.77, 0.73
and 0.90, respectively, and the ecosystem services level increased by 6.79%, 10.49% and 5.76%, respectively. (3)
Chaoyang, Haidian, Fengtai and other areas should give priority to the improvement of natural landscape elements,
strengthen the afforestation of shallow mountainous areas in the west, supplement the riverside green space of Wenyu River,

Yongding River, Qinghe River and Nansha River, and vigorously promote the incremental quality improvement of the two
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green isolation belts; Dongcheng District focused on improving the ecological source area formed by large patches. The
methods and paths of quantification and optimization of ecosystem services in high-density construction of central urban area

were explored, which provided the scientific reference for high-quality development of central urban area in Beijing.

Key Words: ecosystem services; improved ecological green equivalent; linear programming model ; elements configuration
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Table 1 Evaluation score of ecosystem service level in different green spaces
HER A LA NS 625 ] JEF LN 2k €53 )
Green space in construction land Green space in non-construction land
hi A i A i
Funtions gl gL R Colbeed s g ERDL L
Dense Open Shrub- Water land Dense Open Shrub- Water
forest land forest land ~ grass land forest land forest land ~grass land
W — S AkA% Carbon dioxide absorbent 4.45 3.66 2.87 2.66 4.94 8.41 7.17 5.93 45 0
B Oxygen release 4.35 2.9 1.45 2.45 2.96 10 7.56 5.12 5.1 0
Wz 4232 Dust absorption and dust retention 2.98 2.18 1.38 2.81 4 7.94 6.28 4.62 6.54 0
WA ¢ Absorbing toxic gases 3.53 23 1.08 2.71 3.71 7.3 5.64 3.98 6.43 0
YH v

fﬁ ;piﬁim reduction and humidiy increase 3.25 2.34 1.44 3.71 3.89 8.41 6.73 5.05 9.32 0
Hll 5114 Noise reduction 2.42 1.59 0.77 1.38 2.28 8.41 6.305 4.2 43 0
JKIRHAFE Water conservation 3.46 2.83 2.19 4.2 3.13 10 8.32 6.64 10 0
{875 13 Soil conservation 3.57 3.34 3.11 417 3.88 7.02 6.64 6.26 8.08 0
U5 M ZHEME Biodiversity maintaining 2.13 1.82 1.51 2.98 2.53 10 8.03 6.06 8.65 0
BJj I i Disaster prevention 7.85 7.85 7.85 7.85 8.46 8.58 8.58 8.58 3.1 0
M 3E1E Landscaping 9.74 9.74 9.74 9.74 7 10 10 10 9.89 0
PRIR7E8 Leisure and recreation 9.12 9.12 9.12 9.12 4.7 9.58 9.58 9.58 7.86 0
HH ik Educational function 7.62 7.62 7.62 7.62 7.62 7.62 7.62 7.62 7.62 0
&1 Total 64.47 57.29 50.13 61.4 59.1 113.27 98.455  83.64 91.39 0
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Table 2 Improved ecological green equivalents in different areas

R A LA SR (055 ] FERE BN (025 ]
Green space in construction land ot Green space in non-construction land
it 2 % R C ltiviﬂlted 2 W T At
Functions WAk Akl BERO Kk ultivated — #Epkd  BiAkM R Kk Otherland
Dense Open Shrub- Wat land Dense Open Shrub- Wat
forest land forest land  grass land aler forest land forest land ~ grass land alet

75X Central urban area 0.57 0.51 0.44 0.54 0.26 1.00 0.87 0.74 0.81 0.00
AKX Dongcheng district 0.67 0.63 0.58 0.65 0.29 1.00 0.90 0.81 0.80 0.00
PEIKIX. Xicheng district 0.66 0.61 0.56 0.64 0.29 1.00 0.90 0.80 0.80 0.00
TYEX Haidian district 0.56 0.50 0.44 0.54 0.26 1.00 0.87 0.74 0.81 0.00
H]FAIX Chaoyang district 0.57 0.51 0.44 0.54 0.26 1.00 0.87 0.74 0.81 0.00

E& X Fengtai district 0.54 0.47 0.40 0.51 0.25 1.00 0.86 0.72 0.81 0.00
A5l X Shijingshan district 0.56 0.49 0.43 0.53 0.25 1.00 0.86 0.73 0.81 0.00
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Table 3 Results of ecological green equivalent in each administrative region of the study area

LR IX ARIRIX Py X THIE X HIBH X FHX AisIlX
Central Dongcheng Xicheng Haidian Chaoyang Fengtai Shijingshan

urban area district district district district district district

HE ALY Ecological green equivalent 0.79 0.97 1.04 0.85 0.78 0.62 1.20
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Table 4 Comparative table of green space elements before and after optimization

LI IX ARIRIX THIEIX A X fIx

HEBE M DL Py (545 1] bR 13786.98 428.89 4443.16 4625.75 3170.06

Green space in construction land B -3186.23 -212.68 -469.78 -2038.73 -242.29

THE R, -10600.75 -216.22 -3973.38 -2587.02 -2927.77

pi &4 -0.00 0.00 0.00 0.00 0.00

b Cultivated land 0.00 0.00 0.00 0.00 0.00

AR A P 1 2 68,25 ) oy N} 232.15 0.00 1385.08 499.01 871.79

Green space in non—construction land B 296.86 0.00 -334.41 -118.39 -221.89

T, -529.02 0.00 -1050.67 -380.62 -649.91

K EK 0.00 0.00 0.00 0.00 0.00

HAh 0.00 0.00 0.00 0.00 0.00

A1 Total 0.00 0.00 0.00 0.00 0.00
ESRRMFTLEN % 4.76% 4.23% 5.76% 6.79% 10.49%

Percentage of ecosystem services change
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