SIHIZE JHo]| EE o7 A

http://dx.doi.org/10.17820/eri.2015.2.1.033

Ecology and Resilient Infrastructure (2015) 2(1): 033-041

AIXS
o e 1= |

http://www.kseie.or.kr/
Online ISSN: 2288-8527

ORIGINAL ARTICLE

=0t SalH wEke] JEkEA

A Correlation Analysis between Physical Disturbance and
Fish Habitat Suitability before and after Channel Structure

Rehabilitation

54" - 023
ARSI AMA 2R R e

Heung Sik Choi* and Woong Hee Lee

Department of Civil Engineering, Sangji University, Wonju 220-702, Korea

Received 4 March 2015, revised 7 March 2015, accepted 20 March 2015, published online 31 March 2015

ABSTRACT: In this study, an optimal improvement method of stream channel structure is presented for the enhancement of
fish habitat suitability by genetic algorithm. The correlation between fish habitat suitability and physical disturbance in
stream is analyzed according to the changes of hydraulic characteristics by channel structure rehabilitation. Zacco koreanus
which is an indicator fish of the soundness of aquatic ecosystem was selected as a restoration target species by investigating
the community characteristics of fish fauna and river environments in Wonju stream. The habitat suitability is investigated by
PHABSIM with the habitat suitability index of Zacco koreanus. Hydraulic analysis by HEC-RAS and physical disturbance
evaluation in stream are carried out. The optimal channel width modified for the enhancement of fish habitat suitability is
provided. The correlation analysis between habitat suitability and physical disturbance with the change of hydraulic
characteristics by channel modification showed that the proper channel modification enhanced fish habitat suitability and
mitigated physical disturbance in the stream. The improvement of physical disturbance score by the channel structure
rehabilitation for the enhancement of fish habitat suitability was confirmed in this study.

KEYWORDS: Channel structure rehabilitation, Fish habitat suitability, Genetic algorithm, Physical disturbance evaluation
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Table 1. Flow regime of Wonju River at the Wonju
Observation Station.

Flow regime (m® s™)

Basin area| Drought Low fiow | Ordinary | Abundant
(km) flow (Qurs) flow flow
(Qaes) 219 (Quss) (Qos)
152.92 0.401 0.885 1.596 3.095

Wonju River Basin
Basin Area : 152.92 km?
River Length : 25.66 km

KOREA

GandWon-do
Wonju-si

Fig. 1. Map showing Wonju River basin and the investigated reach.
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Table 3. Number of stations with high range of HSI of
1.0 at the initial and optimized channels.

Velocity Depth
Location | |nitial |Optimized| Initial |Optimized
channel | channel | channel | channel
Upstream 123 70 98 98
Downstream 178 279 22 21
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Table 4. Physical disturbance evaluation method of the stream.

Evaluation items Score Evaluation
Epifaunal (bottom) substrate / available cover|Channel alteration 200~160 | Excellent
Embeddedness Frequency riffles (or bands) 160~120 | Good
Velocity / depth regime Bank stability ngr ;:;o;z:]s 120~80 Fair
Sediment deposition Vegetative protection
80~0 Poor
Channel flow status Riparian zone
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