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Estimation and Applicatlon of Ecological Instream Flows for the
Midstream and the Upstream of the Zhou-Shui River

Chuan-Yi Wang, Yu-Ting Lee, Jun-Ying Lee, Han-Peng Shih

Associate Professor, Master, Graduate Student, and Ph.D. student, Department of Water Resources
Engineering, Feng Chia University, Taichung, Taiwan 407, R.O.C.

ABSTRACT

This study combines hydraulic model HEC-RAS 3.0 and River Habitat Simulation Model (RHABSIM)
to probe into the relationship between the river hydraulic conditions and creature habitats. To estimate the
ecological instream flows by using Sinogastromyzon puliensis, middle-surface layer fishes, and Acrossocheilus
paradoxus as target species in the upstream and the midstream of the Cho-Shui River.

The result shows that the discharge of 1cms have already satisfied the ecological instream flows of the
fishes of target species in the condition of low flow without any hydraulic constructions. Considering the
needs of providing other diversion under the natural flow, it can get maximum habitat areas when the
ecological release flows is 18cms. It also analyses the influences of the habitat environment causing by the
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change of water depth after setting up hydraulic constructions such as bridges and weirs.

It indicates that the

risen water-level caused by large hydraulic constructions such as Ming-Zhu Bridge and Chi-Chi retaining weir

have fairly influence to ecological habitat areas.
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Table 1. Quantifiable results of different flow simulated
by RHABSIM. (Sinogastromyzon puliensis)
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Figure 5. Compared the different ecological release flows
of WUA. . (Sinogastromyzon puliensis)
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Figure 6. Compared the different ecological release flows
of WUA . (middle-surface fishes in Cho-Shui
River)
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Figure 7. Compared the different ecological release flows
of WUA. (Acrossocheilus paradoxus)
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Figure 8. Relationship between discharges and WUA.
(Sinogastromyzon puliensis)
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Figure9. Relationship between discharges and WUA
(mid-surface fish in Cho-Shui River)
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Figure 10. Relationship between discharges and WUA
(Acrossocheilus paradoxus)
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Table 4. Quantifiable results of different flow simulated

by RHABSIM after setting up hydraulic
constructions.(Sinogastromyzon puliensis)
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WaErE | REA0f |(BETRY [ BEGHF
(cms) (M?) | & # (WUA) | 4 1t (PUA)
1.00 116138.04| 8646.67 7.45
2.00 121095.75| 9102.86 7.52
3.00 124417.09] 9870.93 7.93
4.00 128270.38| 10926.82 8.52
5.00 130398.73| 11453.73 8.78
6.00 132347.95| 11795.99 8.91
7.00 134583.84| 12080.58 8.98
8.00 136754.28| 12288.67 8.99
9.00 138739.22| 12432.31 8.96
10.00 140712.48| 12554.99 8.92
12.00 145532.95| 13118.51 9.01
14.00 149466.73| 13537.47 9.06
16.00 153633.89| 14030.79 9.13
18.00 158367.95| 14661.54 9.26
20.00 163387.77| 15389.59 9.42
22.00 166516.45| 15822.88 9.50
24.00 168568.36| 16016.37 9.50
26.00 170466.52| 16157.49 9.48
28.00 172377.14| 16360.98 9.49
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Table 5. Quantifiable results of different flow simulated
by RHABSIM after setting up hydraulic

constructions.  (middle-surface  fishes in
Cho-Shui River)

WA E (R ff ([ RETRY (REGHT
(cms) (M%) | & # (WUA) | 4 1t (PUA)
1.00 116138.04| 5025.79 4.33
2.00 121095.75| 6181.07 5.10
3.00 124417.09| 5557.87 4.47
4.00 128270.38| 4857.96 3.79
5.00 130398.73| 4474.41 3.43
6.00 132347.95| 4477.95 3.38
7.00 134583.84| 4737.30 3.52
8.00 136754.28| 5420.89 3.96
9.00 138739.22| 5994.22 4.32
10.00 140712.48| 6376.73 453
12.00 145532.95| 6219.43 4.27
14.00 149466.73| 6136.76 411
16.00 153633.89| 6796.47 4.42
18.00 158367.95| 6896.94 4.36
20.00 163387.77| 7260.23 4.44
22.00 166516.45| 7652.17 4.60
24.00 168568.36| 8035.63 4.77
26.00 170466.52| 8262.61 4.85
28.00 172377.14| 8240.51 4,78
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Table 6. Quantifiable results of different flow simulated AYEPERRS 5] F“*’F‘[H[F‘ (% SRR IE“’;@F‘ HiE
by RHABSIM after setting up hydraulic constructions. Fo o P ”}“ﬁﬁ @:‘“&F' e 'ﬂg#&fi sl
(Acrossocheilus paradoxus) FIHE ﬁlﬁ %ﬁé@ﬁ R o
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1.00 116138.04| 52129.84 | 44.89 THRRPA T 0 R 0 R RE UV ] 2 T AR

2.00 121095.75| 53789.24 44.42 Fﬁﬁgjflfjﬁﬁ a8 E[I,%SL °

3.00 124417.09| 54783.12 44.03 . AR

4.00 128270.38| 56018.86 43.67 A g“ y }?{-

5.00 130398.73| 56585.60 43.39 B B

6.00 132347.95| 57118.09 | 43.16 LF P A R (1986) RERigE
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26.00 170466.52| 68356.43 40.10 VE  p216-p237 -

28.00 172377.14| 68800.77 39.91
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