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Methods to identify the boundary of ecological space based on ecosystem service

functions and ecological sensitivity: A case study of Nanning City

XIONG Shangao, QIN Chanbo, YU Lei, LU Lu, GUAN Yang, WAN Jun, LI Xin"
Chinese Academy for Environmental Planning, Beijing, 100012, China

Abstract: Ecological space distribution has important functions, and can provide a basis for making decisions regarding
protecting the ecological security of national landscapes. How to define an ecological space has become a problem in
ecological environment protection and management. Presently, ecological space delimitation technology is still in the
exploration stage domestically. Ecosystem service functions and ecological sensitivity are the main indicators that reveal
ecosystem health. Based on the ecosystem service functions and ecological sensitivity of ecosystem protection and decision-
making management, the conflict between ecological systems and land use can be coordinated. This is conducive to restore
and maintain regional ecosystem integrity and sustainability. In this study, the ecological space delimitation method was
analyzed based on the importance of ecosystem service functions and ecological sensitivity in Nanning City, Guangxi
Autonomous Region. Results showed that in the study area, the main ecosystem service functions were biological diversity
maintenance and soil and water conservation function, followed by water conservation function. The comprehensive

ecosystem service function was generally important, accounting for 42.32% of the research area. The main ecological
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sensitivity of the study area was soil and water loss, followed by stony desertification. The comprehensive sensitivity level
indicated the ecological environment was sensitive, accounting for 85.44% of the total area. The preliminary delineation of
ecological space in the study area was about 9,325.27 km®, accounting for 42.19% of the study area, and 76.59% of the
area of ecological land in the study area. Forest land was the main land use type in the ecological space, accounting for 83.
65% of the ecological space. The delineation of ecological space covered most of the ecological land. This method can be
used in the delimitation of ecological space in space planning, which can provide auxiliary decision support for the planning
scheme. In the next step, further discussion is needed to identify regional ecosystem service functions and ecological
sensitivity mechanisms and capabilities from rich data sources and data accuracy. It is still necessary to combine ecological
space with urban and agricultural spaces to comprehensively research the ecosystem. Further research on ecological space

classification is necessary.
Key Words: ecosystem service function; ecological sensitivity; ecological space; spatial planning
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Fig.2 The technical route to locate the boundary of the ecological space
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Table 3 Classification of ecosystem sensitivity
BURESE — B A U UK
Sensitivity level General sensitive sensitive Very sensitive
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Table 5 Calculation result of ecological sensitivity

Y SRR T km? d B 5 L % RRE /%
Sensitive type Sensitivity level Area Percentage of total area Cumulative percentage
ISRVTES AR 30.9 0.14 0.14
Soil and water loss UK 19065.01 86.26 86.40

— g 3005.8 13.6 100
A5 W ABE 48.62 0.22 0.22
stony desertification U 7689.22 34.79 35.01

— BB 14363.96 64.99 100
SR U AU 66.45 0.30 0.30
comprehensive ecological UK 18884.46 85.44 85.74
sensitivity — i Uk 3150.89 14.26 100
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Table 6 Result of ecological space land use type

di 4R 255 ] di AR S M AR 4

AT X AR LB %

AR AN ] A M A 2SR TR/ km? BB % FIFHZERL LG % .
. . . Proportion of the total
Land use type of ecological space Area Proportion of Proportion of land use area in the study are:
the total area for ecological land area i fhe study area
it Forest AR FEAM I AR 7800.60 83.65 80.19 35.29
e ORI N T | HE A
H L Grass land f i ALt St 193.22 2.07 41.11 0.87
L3
K T I K I K P K
Ml Wetland T BT K T A O L 7 567.98 6.09 53.69 2.57
HEIRTERE S
HAth 3 Other land Y3 #iih 763.47 8.19 83.05 3.45
it 9325.27 100 76.59 42.19
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