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Fig. 2 Flow chart for judging fish passage

through culvert
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Review of Methods for Evaluating Fish Passage Through Culverts
DENG Xiao-chuan', SHI Xun-lei', WANG Yong-meng', YAN Deng-hua?, XV Gang', SHI Xiao-tao'?
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Abstract: As a common water delivery structure, culverts play an important role in connecting rivers
but significantly affect fish abundance and community structure. To optimize culvert design, evaluation of
fish passage through culverts is necessary to assess how culverts affect fish migration. In this study we
first considered the factors that interfere with fish passage through culverts, including the drop between
culvert and downstream water level, inadequate downstream water depth, and culvert water velocity and
depth. Then, we summarized the methods used to evaluate fish migration through culverts and analyzed
the advantages and disadvantages of each method. The simple evaluation method, based on an understanding
of the swimming behavior, allows rapid evaluation of culverts, but the results are adequate only for an ini-
tial assessment. Measuring fish passage rates directly with monitoring equipment gives accurate results
but requires a large, long term effort. Thus, development of an accurate virtual evaluation method would
be highly advantageous. FishXing software can comprehensively analyze the factors affecting fish pas-
sage, at low cost and high efficiency, and provide accurate information for design optimization. Finally,
several suggestions were made for improving the simulation accuracy of FishXing software: (1) Obtain
more accurate data on fish swimming ability using open flume testing. (2) Quantify the impact of factors
that affect fish jumping by analyzing the relationship between fish jumping behavior and downstream
water depth and flow, and the relationship between jumping speed and direction. (3) Modify the
parameter input module so that the design can be adapted to local standards. (4) Quantify the response of
fish movement patterns to hydraulic conditions.

Key words: culvert; fish passage effectiveness; simple evaluation method; monitoring evaluation method;

virtual evaluation method



