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Study on relationship between box dimension

and connectivity of river system in Huaihe River Basin

DOU Mingl' ., YU Lu’, JIN Meng4 , LI Guiqiul' ’
(1. College of Water Conservancy and Environment, Zhengzhou University, Zhengzhou 450001, China;
2. Water Science Research Center of Zhengzhou University, Zhengzhou 450001, China;
3. Zhengzhou Hydrology and Water Resources Survey Bureaw, Zhengzhou 450019, China;
4. Water Affairs Bureau, Zhengdong New District Management Committee, Zhengzhou 450000, China)

Abstract: Under the dual influence of natural evolution and artificial intervention, the development and
connectivity degree of river and lake system are constantly changing, which affects the reasonable develop-
ment and utilization of basin water resource. Taking the Huaihe River Basin as the research object, river
system of the whole basin was extracted from DEM, and it was corrected with other data. Firstly, box di-
mensions of natural and artificial river system in 13 water resource divisions of the whole basin were calcu-
lated by application of the fractal theory in the context of local artificial river system construction. Second-
ly, the river system connectivity influenced by dams or not in 13 water resource divisions were calculated
by the method of graph theory in the background of dam construction. At last, the correlation analysis be-
tween box dimensions and the river system connectivity were researched with the statistical method. The re-
sults show that the box dimension of river system in each water resource division decreases in different de-
gree excluding artificial water system and the degree of decline is in proportion to the number and area of
river systems to a certain extent. Some of the river system connectivity increase, but others decrease on
the consideration of the impact of artificial river system and dam construction. The box dimension is posi-
tively correlated with the connectivity of river system in general. The research can provide theoretical sup-
port for relevant departments to carry out river system construction in the Huaihe River Basin, and techni-
cal support for finding out the influence of nature laws and human activities on river system form, struc-
ture and connectivity.

Keywords: box dimension of river system; connectivity of river system; fractal theory; graph theory; Huai-
he River Basin
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