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Fig.2 Digital model of river-lake water system (a)

and its graphical model (b)
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Fig.3 Flow chart for connectivity analysis of
graphical model
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Fig.4 Connectivity (a) original water system, (b) graphical model and (c) adjacency matrix
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Connectivity (a) water diversion project from the Yellow River into Qingdao and (b) its graphical model
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Fig.6 Connectivity (a) Jiaodong water diversion project and (b) its graphical model
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Connectivity Evaluation Technology for Plain River Network Regions based
on Edge Connectivity from Graph Theory

ZHAO Jin-yong' , DONG Zhe-ren' , YANG Xiao-min>, ZHANG Jing' , MA Dong'”, XU Zheng-he’

(1. China Institute of Water Resources and Hydropower Research, Beijing 100089 ,P. R. China;
2. Huaian Water Conservancy Survey Design and Research Institute Co. , L. TD, Huaian 223001, P. R. China;
3. School of Resources and Environment, University of Jinan, Jinan 250000 ,P. R. China)

Abstract; The connectedness of river-lake systems promotes the flow of material, energy and information and sup-
ports species diversity in river-lake and river-floodplain systems. Identifiying and evaluating the connectedness is
important for optimizing water allocation, improving water conservation and promoting awareness of the water envi-
ronment. Quantitative evaluation of river-lake connectivity using GIS and graph theory was the subject of this study.
Modeling an aquatic system involves several steps. A digital map of the system is extracted and key elements, in-
cluding water channels, lakes and reservoirs, sluices and dams and the operating modes of sluices and dams are
gaphically modeled. An adjacency matrix for the graphical model is then constructed and the connectivity of the riv-
er-lake water system is calculated using the matrix analysis tool of MATLAB. A case study of the river-lake system
in the Jiaodong area was carried out using the quantitative evaluation system and connectivity of the river-lake sys-
tem under three conditions was analyzed: (1) the original connectivity, (2) connectivity after implementation of
the water diversion project from the Yellow River into Qingdao and (3) connectivity after the implementation of Jia-
odong water diversion project. The calculated connectivities under the three conditions were 2, 2 and 3 respective-
ly, and the results indicate that connectivity increased by 50% after the implementation of the Jiaodong water diver-
sion project. The water diversion project from the Yellow River into Qingdao and the Jiaodong water diversion pro-
ject directly influenced the connectivity of the water network in the eastern Shandong Peninsula. Newly established
pump stations connected previously separated rivers and lakes, forming new water channels and increasing connec-
tivity of the entire river-lake system. This evaluation method provides technical support for protecting water re-
sources and restoring river networks in plain regions, planning river-lake connectivity and optimizing sluice and dam
operations.

Key words: river-lake water system; graph theory; edge connectivity; adjacency matrix; water ecological protec-

tion and restoration



