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Abstract: Ecological space refers to the region that aims to provide ecosystem services. Determining the scope of an
ecological space is the basis for coordinating conservation and development, and ensuring sustainable supply of ecosystem
services. The Yangtze River Basin is the cradle of the Chinese nation; it plays an important role in the economic
development of China, and it is a biodiversity hotspot with global significance. In our study, we used the Yangtze River
Basin as an example to discuss the watershed—oriented methods of ecological space planning and management policies. On

the basis of analysis of the watershed hydrological path and beneficiary populations of its associated ecosystem services, we
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selected ecosystem service functions ( water retention, flood mitigation, water purification, and soil retention) and
biodiversity conservation and ecological sensitivity indicators (soil erosion, rocky desertification, and land desertification) ,
and proposed an ecological space planning method at the watershed scale. The results showed that the area of the ecological
space in the Yangtze River Basin was 102.25 x 10" km®, accounting for 57.42% of the total area of the basin. The forest,
shrub, grassland, and wetland accounted for 52.87%, 19.51%, 18.96% , and 4.26% of the total area of the ecological
space, respectively. The ecological space of the Yangtze River Basin could conserve 79.47% , 86.99% , 78.09% , 80.60% ,
and 86.49% of the total amount of the water retention service, flood mitigation service, water purification service, soil
retention service, and natural habitat, respectively. On the basis of the ecological space determined by us, the spatial
pattern of the ecological conservation redline was analyzed. The area of the ecological conservation redline was 59.25 x 10*
km”, accounting for 33.27% of the total area of the basin; the redline areas within the upper reaches, middle reaches, and
lower reaches accounted for 59.24% , 38.05% , and 2.71% of the whole redline area, respectively. Our study is not only the
basis for ecological space planning of the Yangtze River Basin, ensuring the basin’s ecological safety and sustainable

development of the economy and society, but also referential for similar ecological space planning of other river basins.

Key Words: ecological space; ecological conservation redline; Yangize River Basin; ecosystem service; beneficiary

population
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Table 1 Classification of soil erosion intensity
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AR Teven Mired Mild Moderate Severe Extremely severe
NSV ENG =R

TR E <500 500—2500 2500—5000 5000—15000 >15000

Average erosion modulus /(t km™2 a™!)

http ; //www.ecologica.cn



34 LM A5 TR A28 1) 5 AR A PR L L2 LR D7 e —— DA T 8 141 5

R2 ARUBREBREZLIS R

Table 2 Classification of sensitivity of rocky desertification

AR BepE MW w5/ % HIYE
Levels Slope Vegetation coverage Lithology
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Table 3 Data accuracy and sources

BAE HL Data list FHE Accuracy  RIE Sources

2015 FFAB R G A 30 m TS RGN S A ST 2R R
Map of Ecosystems of 2015 (http://www.ecosystem.csdb.cn/)
2015 4FAEA A 5 250 m EAES RGN 5 AT REE
Vegetation coverage (http://www.ecosystem.csdb.cn/)

B B TR Digital elevation model 90 m by P23 (5] B0 2 (http ://www.gscloud.en/)
A 3588 PEEHE Soil property 1 km FEX B R H A
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A —ALAE W45 %X Normalized differential vegetation index 250 m rh E R B R T R AT 5 BT
ST HRE Climatic aridity 500 m o B2 B s R A 5 B IR AT
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2015 4N RS EdE Population grid data 3 km PEESREWE S EERSSURE
(http ://www.ecosystem.csdb.cn/)
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Fig.2 Mapping of ecoystem services ( considering the beneficiary population ), ecological sensitivity, ecological space and ecological

conservation redline
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Table 4 Compositions of ecosystems in the ecological space and conservation redline area

ARG A 4575 18] Ecological space HBAPILLLL Ecological conservation redline
Ecosystem types T Area/ ( J7 km?) He 5] Percent/ % T AN Area/ (J7 km?) He9] Percent/ %
FRHK Forest 54.04 52.87 34.13 57.60
HE Shrub 19.95 19.51 10.98 18.54
HiHb Grassland 19.38 18.96 7.08 11.95
B4 Wetland 4.36 4.26 3.21 5.41
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