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Table 2 The assessment index system of water ecological space health
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Abstract: Water is the source of life, and its ecological problems elicit extensive concern. The emergence of water ecological problems is
related to the water body itself and to the structure and function of the ecosystem. The status of the ecological storeroom of water from the
perspective of the whole ecosystem needs to be systematically considered to evaluate and alleviate water ecological problems. Water
ecological space comprises various ecological spaces, including water spaces, such as rivers and lakes, shoreline space connecting water and
land, and land space closely related to water resource protection. It can reflect the overall situation of the ecosystem related to water.
Assessing the health condition of water ecological space is crucial for preserving the core structure and functions of the water ecosystem.
However, studies on the comprehensive assessment of water ecological space are lacking, and the related assessment index systems are
subject to ground observations and limited indicator categories. The objective of this study is to develop a comprehensive water ecological
space health assessment framework on the basis of remote sensing for Beijing.

The proposed framework consists of 11 assessment indicators covering the physical structure of ecological space, hydrology and water
quality, and vegetation factors on land extracted from remote sensing data with a high spatial resolution. A water ecological space health
index (WESHI) is established by integrating the 11 indicators with weights assigned by the combination of the analytical hierarchy process
(subjectivity) and entropy weighting method (objectivity). The states of water ecological spaces are divided into four levels (healthy, good,
moderate, and poor) on the basis of WESHI. Then, 10 typical water bodies in Beijing, including sources of surface water, landscape lakes,
and rivers flowing through suburbs or urban areas, are selected as examples to apply the proposed comprehensive water ecological space
health assessment framework.

The weights of the assessment indicators demonstrate that hydrology and water quality are the dominant drivers for the health of water
ecological space, followed by vegetation factors on land. The physical structure of ecological space has the least effect. The assessment
results of the 10 selected water ecological spaces in Beijing reveal several important points. Tang River and Yongding River have the highest
and lowest WESHI among all rivers respectively. The WESHI of Kunming Lake is slightly better than that of Yuanmingyuan Lake. Miyun
Reservoir has a higher WESHI than Huairou Reservoir. Among the 10 typical water bodies in Beijing, Yongding River and Yuanmingyuan
Lake have a good water ecological spaces, and the water ecological spaces of the other water bodies are at the healthy level. These results
are consistent with actual situations.

The proposed assessment framework can reasonably evaluate the health status of water ecological space in Beijing. Compared with
traditional methods that rely on manual investigation, the proposed assessment framework that is based on remote sensing can assess the
health status of water ecological space more quickly, comprehensively, and objectively. Moreover, on the basis of the assessment results,
targeted ecological restoration is recommended for Yongding River and Yuanmingyuan Lake.

Key words: remote sensing, water ecological space, health assessment, assessment framework, index weighting, Beijing, BJ-2 Satellite,
comprehensive assessment index construction
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