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Effect of Different Geometries in Generalizing Cross-sections for Calculating River Flow .

A Case Study of Haikou River in Kunming, Yunnan Province
WANG Ming-jing', YUAN Peng®, ZHANG Fan®, LI Jin-cheng', GAO Wei'

(1.College of Ecology and Environmental Sciences, Yunnan Key Laboratory for
Plateau Mountain Ecology and Restoration of Degraded Environments,
Yunnan University, Kunming 650091,P.R. China;
2.Environmental Monitoring Station of Chengjiang County, Yuxi 652500,P.R.China;

3.Kunming Institute of Ecology Environmental Science, Kunming 650032,P.R.China))

Abstract: Meeting the ecological water requirement of rivers is crucial for maintaining the health of river e-
cosystems, and flow calculations have become an important issue in river protection research. The wetted
perimeter approach uses a hydraulic model to estimate river flow based on the relationship between dis-
charge and wetted perimeter, but the accuracy of flow estimate depends on accurately representing the riv-
er cross-section. However, river beds are highly irregular and the cross-sectional area is difficult to deter-
mine. This leads to uncertainty in calculating flow and, therefore, generalizing the geometry of the cross-
section is a critical step in flow calculations. In this case study of the Haikou River at Kunming City, we
calculated the ecological water requirement using cross section measurement data and test its fit to four
common cross-section geometries. The objective was to assess the effect of different transect generaliza-
tions on the calculated flow and provide guidance for selecting an appropriate transect generalization. Re-
sults show that: (1) The generalization used for the cross-section significantly effects the calculated flow,
a factor of 88.29 between the smallest and largest result; (2) Compared with the measured cross-section
data, the triangular generalization resulted in the largest deviation (13.65 m®/s), and the rectangular gen-
eralization had the lowest deviation (0.81 m®/s); (3) The influence of transect generalization on the eco-
logical water requirement is also affected by the slope and inflection point. Generally, a slope of 1 is higher
than the maximum curvature of the stream bed. In terms of the four generalization methods, the triangular
generalization was affected dramatically, with the difference of 11.65 m®/s between the two different in-
flection point determinations, and the rectangular generalization only had the difference of 0.08 m*/s . The
generalization giving the best flow estimate is the generalization with the geometry that best approximates
the shape of the river cross-section. For the Haikou River, a rectangular geometry gave the best flow esti-
mate and triangular geometry gave the worst estimate. Thus we recommend a rectangular geometry for
generalizing the Haikou River cross-section.
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