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Monitoring the Fish Population in Subcritical Flow
Ecological Channel in Dry Season by Underwater
Video Techniques
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ABSTRACT

This study used non-invasive bi-camera underwater video techniques to monitor the
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fish population in ecological engineering channel sections in Chuan-Long channel in
Miaoli County.

The experiment recognized the fish species and calculated the fish flux (fish number/
unit of volume - unit of time, in this study it is fish number/0.007 m®- sec) in different
ecological engineering channel sections. The fish flux could compare with different sites
with different visibility. The fish flux was affected by different factors such as
surrounding conditions of habitats like shelter, water depth and different filming time, etc.

By using Bayesian finite mixture distribution as the method and the fish flux index
as weight values, the experiment estimated the optimum-Froude number curves in
different species in order to find the intersection points. The results showed that the
Gambusia affinis affinis (the observed average body length is 2.0 cm) predominated over
other species when the Froude number was 0-0.06. The Acrossocheilus paradoxus (the
observed average body length is 2.4 cm) predominated over other species when the
Froude number was 0.06-0.18. The Candidia barbata (the observed average body length

is 1.8 cm) predominated over other species when the Froude number was higher than 0.18.

The fish maturity affected the performances in different Froude number, and most of the
observed fish in this study isin juvenile stage.

The coefficients of variance of fish flux were smaller than 1 in the study sites which
were judgment artificially to be habitats by behavior of fishes. That was to say, when the
standard deviations were smaller than means of fish flux, the sites might more likely be
fish habitats but corridors.

Keywords: Candidia barbata, Acrossocheilus paradoxus, Gambusia affinis affinis,
Ecological engineering, Video monitor.
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EEEHEE /R 5% (Klimley and Brown,
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1996) :

(2 _ Inertiaforce _ pVILE VP
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Mixture Distribution)
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ZEelI SR KERFIEZR (2008 £ 9 BE 2009 F 3H » n=7)

BOD | PO P* | SO | NOs SS NH," | CO# | HCOs | CI EC DO | turbidity
mg/L mg/L mg/L | mg/lL | mg/L | mg/L | mg/L | mg/L | mg/L pH uS/em | mg/L NTU
1 14 0.19 58.85 | 0.66 55 0.11 5.0 1535 4.7 85 365.0 6.9 7.3
2 15 0.34 55.39 | 0.64 6.5 0.09 75 | 1464 | 48 86 | 3584 | 70 7.3
3 17 0.01 58.90 | 0.65 8.2 0.09 6.0 1434 4.6 84 355.3 7.6 7.2
4 19 0.32 59.36 | 0.60 6.9 0.08 36 | 1537 | 53 84 | 3593 | 79 52
5 14 0.01 58.08 | 0.60 4.3 0.14 75 148.4 45 8.4 357.9 7.6 52
6 2.0 0.76 65.95 | 0.59 23 0.14 70 | 1515 | 73 83 | 4073 | 75 71
&3 ZREYISRFIIXIBRFIER(2008 FOFE 2009 F 38 » n=7)
temp Water depth* Flow velocity Q* gravel size r
°C m m/s cms cm
1 235 0.16 0.19 0.34 0.0 0.14
2 233 0.14 0.03 0.03 14.6 0.02
3 234 0.08 0.17 0.05 159 0.19
4 22.6 0.12 0.07 0.02 20.8 0.08
5 23.8 0.33 0.09 0.03 0.0 0.06
6 236 0.75 0.11 0.32 18.7 0.04

*POPAH b4 6Bl 585 £ %% £ 2(P<0.05) ; F4kif(water depth)’ A B > % 12 4 Z M5 3~ 4 %8
SEEER AipAB AL £ 3(P<005); AE(Q)EH » $ 1-6%MH~5$2-3-4-58M %23 -4 -5-6HMa#k
*EE LhG B £ £ (PO.05); % ki k(gravel size) A B » % 15 882 % 2346 B & £ B 3% £ £(P<0.05)
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2 1 2 3 4 5 6
2008/9 - - - 0.003
2008/10 - 0.033 0.018 0.021 -
2008/11 0.004 0.006 0.002 0.009 0.008
2008/12 0.001 -
2009/1 0.003 0.002 - -
2009/2 0.001 0.002 0.002 - 0.007
2009/3 0.011 0.002 - 0.001 0.002
average 0.004 0.009 0.008 0.010 0.005
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