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Fish Habitat Improvement Research for Ecotech-
nology Applications in Liu Regional Drainage

Shang-Shu Shihl"l  Hong-Yuan Leel? Tung-Jer Hul®!

ABSTRACT Following the concept of ecotechnology, NETSTARS, a quasi-two di-
mensional hydraulic model was used to estimate the flood capacity of Liu Regional
Drainage in Taichung County. The calculated results, including water surface eleva-
tion (w.s.e.) and water velocity, were used as a basis for the ecotechnology. The design
consisted of placing a number of concrete blocks, timbers and rocks on the riverbed and
riverbank. The model was used to evaluate the present situation and also the proposed
design. The cross-sectional w.s.e was obtained and we and evaluated if whether the
river banks would be flooded by a rise in the water. The results showed that flooding
occurs in all cross-sections during the 2, 5 and 10 year return period discharge. More-
over, hydraulic-jumps occurred in a number of river stretches.

The effects of this applied ecotechnology were investigated and compared with the
original method. It was found that the fish habitat increased significantly, when the

ecotechnology aimed at decreasing water velocity was used. The ecotechnology was re-
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flected by an increased Manning’s n. The potential fish habitat, in which the flow veloc-
ity is lower than 1.2 m/s, increased by around 13.4%. We conclude that applied ecotech-
nology can improve fish habitat potential.

Key Words:  ecotechnology, hydraulic numerical model, fish habitat.
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Fig.1 The location of study site in Taichung County, Taiwan
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Table 3 The 10-year flood hydraulic simulation results of the original channel

B Sk S A (m) SR (m)
R e ?m)lJ M il 0.025 i 0.03 e
ay n=u. n=u.
(m) M CRL:N: %) RL:ivi g %)
1 0 25.35 28.65 27.50 29.22 V- 29.22 N
2 270 25.63 29.79 29.01 29.46 v 29.54 v
3 407 26.87 30.10 29.36 29.95 R 30.11 v
4 480 27.27 29.71 30.72 30.31 v 30.52 v
5 525 26.85 30.48 33.92 30.49 v 30.72 v
6 581 27.63 30.98 31.04 30.80 x 31.05 x
7 688 28.32 31.22 31.41 31.45 v 31.70 v
8 797 28.51 32.42 31.34 31.91 v 32.17 v
9 932 29.58 33.35 33.25 32.51 x 32.79 x
10 | 1080 | 29.77 33.81 33.80 32.91 x 33.20 X
11 | 1240 | 31.15 36.52 36.54 33.32 x 33.57 x
12 | 1335 | 31.50 36.97 36.86 33.83 x 34.07 x
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Fig.2 The 10-year flood simulations of water surface profile in each cross-section of the original channel
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Table 4 The 10-year flood hydraulic simulation results of the rebuilt channel

S “H 1 n=0.025 e n=0.03 &
(m) - f BV %) BL:V A %)
1 0 25.35 28.65 27.50 29.22 V' 29.22 V'
2 270 25.63 29.79 29.01 29.41 \ 29.48 w/
3 407 26.87 30.10 29.36 29.61 \ 29.73 v
4 480 27.27 29.71 30.72 29.75 N 29.91 x/
5 525 26.85 30.48 33.92 29.86 x 30.04 x
6 581 27.63 30.98 31.04 30.02 X 30.22 x
7 688 28.32 31.22 31.41 30.41 x 30.65 x
8 797 2851 32.42 31.34 30.90 X 31.16 X
9 932 29.58 33.35 33.25 31.59 x 31.85 x
10 1080 29.77 33.81 33.80 32.39 x 32.66 X
11 1240 31.15 36.52 36.54 33.29 x 33.55 x
12 1335 31.50 36.97 36.86 33.83 x 34.09 x
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Fig.3

The 10-year flood simulations of water surface profile in each cross-section of the rebuilt channel
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Table 5 The hydraulic characteristics of the 2-year flood hydraulic simulations
i BB i%'ﬁ%ﬁ,’ﬁﬁ n=0.025 n=0.03
(m) (m) |3l (m/s) | % (m) fE#Er |Gl (m/s) | K (m) i
1 0 25.35 1.95 3.22 0.324 1.95 3.22 0.324
2 270 25.63 2.94 2.04 0.590 2.81 2.15 0.554
3 407 26.87 3.52 1.64 0.773 3.26 1.80 0.690
4 480 27.27 3.79 1.50 0.859 3.45 1.68 0.750
5 525 26.85 3.93 1.43 0.908 3.56 1.62 0.784
6 581 27.63 4.06 1.37 0.951 3.65 1.57 0.814
7 688 28.32 4.19 1.32 0.996 3.74 1.52 0.845
8 797 28.51 4.24 1.30 1.016 3.79 1.50 0.860
9 932 29.58 4.27 1.29 1.027 3.81 1.49 0.868
10 1080 29.77 4.28 1.28 1.029 3.82 1.49 0.870
11 1240 31.15 4.29 1.28 1.034 3.83 1.48 0.875
12 1335 31.50 4.29 1.28 1.032 3.83 1.48 0.873
&6 S EFERHEHIERE
Table 6 The hydraulic characteristics of the 5-year flood hydraulic simulations
| BRI | R n=0.025 n=0.03
(m) (m) gl (m/s) | 7<% (m) fEEr |Gl (m/s) | K (m) (ke 14
1 0 25.35 2.12 4.04 0.318 2.12 4.04 0.318
2 270 25.63 3.02 2.79 0.533 2.93 2.88 0.510
3 407 26.87 3.60 2.29 0.691 3.40 2.45 0.634
4 480 27.27 3.91 2.09 0.779 3.63 2.27 0.699
5 525 26.85 4.09 1.98 0.834 3.77 2.18 0.738
6 581 27.63 4.29 1.87 0.893 3.90 2.09 0.778
7 688 28.32 4.53 1.75 0.969 4.08 1.98 0.829
8 797 28.51 4.67 1.69 1.013 4.18 1.93 0.860
9 932 29.58 4.75 1.65 1.040 4.24 1.89 0.879
10 1080 29.77 4.78 1.64 1.050 4.27 1.88 0.888
11 1240 31.15 4.81 1.63 1.058 4.29 1.87 0.894
12 1335 31.50 4.81 1.63 1.057 4.29 1.87 0.894
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Table 7 The hydraulic characteristics of the 10-year flood hydraulic simulations

V5 2 5 0 U s, e

o BT | R _ n=0.025 _ _ n=0.03 _
(m) (m) ol (m/s) | AP (m) g |l (m/s) | A% (m) TR
1 0 25.35 1.82 4.82 0.354 1.82 4.82 0.354
2 2170 25.63 2.84 3.47 0.456 2.79 3.54 0.444
3 407 26.87 3.38 2.89 0.587 3.25 3.01 0.554
4 480 27.27 3.69 2.62 0.669 3.50 2.78 0.619
5 525 26.85 3.89 2.47 0.724 3.66 2.65 0.660
6 581 27.63 4.13 2.31 0.790 3.84 2.51 0.709
7 688 28.32 4.50 2.09 0.895 4.10 2.33 0.781
8 797 28.51 4.75 1.96 0.971 4.28 2.22 0.832
9 932 29.58 4.93 1.88 1.025 4.41 2.14 0.869
10 1080 29.77 5.01 1.84 1.050 4.47 2.11 0.888
11 1240 31.15 5.06 1.82 1.065 4.51 2.08 0.900
12 1335 31.50 5.07 1.82 1.067 4.52 2.08 0.902

x8 FIERFSEHEZRAIZE
Table 8 The suggested riverbank working methods of the ecotechnology in this study

B T Py e tb HEH S e o
wiop | T G peepyom W P
1 0 25.35 29.22 29.22 3.87 FETRE
2 270 25.63 29.41 29.91 4.26 Frig
3 407 26.87 29.61 30.6 3.73 Frig
4 480 27.27 29.75 31.22 3.95 Frig
5 525 26.85 29.86 30.35 3.5 FEIBE
6 581 27.63 30.02 30.63 3.00 FEIBE
7 688 28.32 30.41 31.32 3.00 FEIBE
8 797 28.51 30.90 31.51 3.00 FETRE
9 932 29.58 31.59 32.58 3.00 };hn Tl
10 1080 29.77 32.39 32.79 3.02 FEIRE
11 1240 31.15 33.29 34.15 3.00 ?{lﬁ
12 1335 31.50 33.83 1.82 1.07 FETPE
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