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Table 1 Evaluation index system of ecological performance of county land rehabilitation from the perspective of water footprint
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Table 3 The ranking of obstacles affecting the ecological performance of land remediation
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Evaluating Ecological Benefit of Land Consolidation at County Scale in

North China Plain Using Water Footprint Concept

LIU Hang, HU Yongxiang", SHANG Guofei
(Hebei University of Geosciences, Shijiazhuang 050000, China)

Abstract: [Objective] Land consolidation is to improve the efficiency and productivity of segmented lands. The
purpose of this paper is to evaluate its ecological gains at country scale in northern China Plain using the water footprint
concept. [Method] The evaluation is based on the GROPWAT model. It calculates the blue, green and gray water
footprint before and after land consolidation. The ecological performance of the land consolidation is evaluated using
four specific remediation projects as the criteria layers, and 11 indicators. The method is applied to the 16 villages and
towns in Jing County, Hebei province. [ Result] Implementing the land consolidation increases the blue, green and gray
water footprints in all villages and towns, especially the blue and gray water footprints which increase more
significantly. The overall ecological performance of the 16 villages and towns in the county is good, with eight of them
achieving good grade or above, and 13 reaching medium grade or above. The main obstacles hindering the
improvement of ecological performance in the county are how to increas new irrigated land rate, hardening rate of new
roads, drainage and irrigation intensity, turning rain-fed land to irrigated land, and biological diversity and abundance.
The main obstacles are hydraulic land levelling, followed by road and ecological factors. [ Conclusion] Overall,
implementing the land consolidation can improve ecological benefits to Jing County, but it has a negative impact on
water resources. The ecological performance evaluation model proposed in this paper is potential for evaluating land
consolidation in other regions in northern China.

Key words: land consolidation; water footprint; ecological performance; comprehensive empowerment method
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Use Cross-validation and Markov Chain to Assess the Reliability of Annual
Runoff Classification for Wet and Dry Years Calculated by Different Methods

ZHANG Qin', LIU Saiyan®", XIE Yangyang®?, XI Haichao®
(1. College of Hydraulic Science and Engineering, Yangzhou University, Yangzhou 225009, China;
2. Modern Rural Water Conservancy Research Institute, Yangzhou University, Yangzhou 225009, China)

Abstract: [Objective] Various methods have been proposed to classify changes in runoff in catchments, but how to
assess their reliability remains a challenge. In this paper, we present a method to assess the reliability of the annual
runoff classification for wet and dry years calculated by different methods. Its effectiveness was tested against data
measured from a watershed. [ Method] The reliability of the methods for classifying annual runoff for wet and dry
years is analyzed based on their stability and predictability. The assessment is based on the cross-validation method
and Markov chain method. We evaluate the stability and predictability of the classified results obtained by the
mean-standard deviation method (MSD), gray relational analysis (GRA), and set-pair analysis (SPA). The difference
in the classification and the transfer probability of the indices is established to evaluate the stability and predictability
of the classified results. The proposed model is tested against annual runoff measured from 1956—2021 at the
Tangnaihai Hydrological Station in the upper reaches of the Yellow River basin. [Result] MAnalysis using the
cross-validation method and Markov chain showed that the results calculated by different classification methods vary,
indicating that the stability and predictability of different methods are different. @The classification difference
index indicates that the GRA method is most stable and the MSD method is least stable. The transfer probability
differences indicates that the GRA method has the best predictability and the MSD has the worst. (3Considering
stability and predictability, the GRA method is most reliable for classifying annual runoff abundance and depletion, and
the MSD method is the least. [Conclusion] The reliability of different methods for classifying annual runoff for wet and
dry years varies for the same watershed. The method we developed from the cross-validation method and Markov chain
can effectively assess the reliability of the results calculated by different classification methods.
Key words: reliability of wet-dry classification; cross validation; Markov chain; gray relational analysis; set pair
analysis
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