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Fig.6 Simulation results of water depth and velocity of habitat under typical flow conditions
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Fig.7 Simulation of suitable habitat distribution of different indicator organisms under typical flow conditions
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Table 2 Statistical table of velocity,

water depth and suitability index of typical grids

\ - i s % N
A KiRIm ﬁls%/ ) iﬁ_ﬁuﬁ% gﬁ; S
1 0.73 0.46 0.20 0.19 0.18
2 2.22 0.47 0.21 0.19 0.18
3 2.07 0.51 0.21 0.18 0.18
4 1.70 0.47 0.22 0.19 0.18
5 1.65 0.43 0.22 0.19 0.18
6 1.46 0.45 0.44 0.20 0.20
7 1.17 0.43 0.50 0.22 0.24
8 2.37 0.09 0.21 0.68 0.40
9 2.43 0.10 0.21 0.74 0.45
10 083 0.10 0.24 0.77 051
1 0.76 0.14 033 0.79 061
12 098 0.26 073 055 0.80
13 1.32 0.24 0.79 0.58 0.80
14 1.22 0.28 0.77 0.51 0.80
5 098 0.26 072 054 0.80
% 135 0.19 073 078 081
17 1.28 0.19 0.76 0.77 0.81
18 1.08 0.27 0.78 0.51 0.81
19 1.00 0.19 0.76 0.78 0.81
20 1.06 0.19 0.79 0.77 0.81
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Determining the Ecologically Sustainable River Flow Using the

Multiple Species Habitat Suitability Model
LI Youguang®, LIU Shifeng?, WANG Huiliang®, YUAN Yuliang®
(1. Shihe River Treatment Project Construction Administration of Xinyang, Xinyang 464000, China;
2. School of Water Conservancy Engineering, Zhengzhou University, Zhengzhou 450001, China;
3. Henan Water & Power Engineering Consulting CO., Ltd, Zhengzhou 450003, China)

Abstract: [Objective] The ecological functions of a river are manifold; and how to determine river flow rates
which are ecologically sustainable is important but not trivial. In this paper, we proposed a new approach to model
river habitat. [ Method] The model is based on multiple indicator species and considers their competition as well as
the consequence for growth of individual species. The model is constructed based on the fuzzy logic method to
establish the quantitative relationship between river habitat quality and runoff conditions. We applied the model to
the Xinyang section of the Shihe River. [Result] The sustainable ecological water flow in this section of the river
calculated by the model is 160~260 m*/s, and the minimum ecological flow rate is 60 m*/s. The result interval is
stricter than that calculated from the single indicator species model using crucian carp as the indicator. [ Conclusion]
Multiple indicator species model we proposed for determining ecologically sustainable river flow is robust and
accurate. It can be used for designing sustainable development and utilization of river water resources.

Key words: multi species; fuzzy logic; habitat model; suitable ecological flow; minimum ecological flow
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