PRI ARR G N1 ) 2 X 2R
e

Assessment and Application of the Minimum Ecological Safety
Distance in Intermittent River Training Works
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Abstract

The Houlong River Basin, located in central Taiwan, covers an area of approximately 537
km?, with a mainstream length of about 58 km. This study proposes the concept of the Minimum
Ecological Safety Distance (MESD) as an ecological conservation guideline during intermittent
river training works. MESD is defined as the maximum safe construction length per phase,
ensuring that freshwater fish have sufficient opportunity to escape during construction. River
regulation and dredging not only enhance flow efficiency, increase flood conveyance capacity,
lower flood stages, and protect lives and property, but also create diverse in-stream habitats—
such as pools and riffles—during the construction process. Additionally, prioritizing the
preservation of riparian vegetation and avoiding ecologically sensitive areas helps sustain river
ecosystem functionality and services. MESD provides a minimum spatial buffer essential for
maintaining complex ecosystems and serves as a balancing strategy between engineering

objectives and ecological conservation.

According to previous studies, the Houlong River Basin is home to 45 species of
freshwater fish across 18 families. In this study, field surveys were conducted at the Erhchangli
section in March, August, and November 2024, documenting 676 individual fish from 21
species in 7 families. The dominant species included Opsariichthys evolans, Paratanakia
himantegus, and Acrossocheilus paradoxus, indicating high biodiversity. During the surveys,
maximum flow velocity and water depth were 0.5 m/s and 0.5 m, respectively. Based on Yeh
(2010), the prolonged swimming speed of A. paradoxus ranges from 0.8 to 1.8 m/s. Using a 30-
minute swimming endurance benchmark, the estimated maximum displacement distance (Ds)
is between 1,440 and 3,240 m. Additionally, using Yeh’s empirical formula—Ds = 670 + 151 X
Ls (where Ls is fish length in cm)—and applying the observed lengths of 4—12 cm, Ds 1is
estimated to range from 1,274 to 2,482 m.

Based on these findings, this study recommends setting the MESD at approximately 1.2
km, using A. paradoxus with a 4 cm body length as the reference species. This value should be
adjusted according to the traits, sizes, and habitat needs of other target species in the river. The
proposed MESD provides a practical reference for achieving both flood control and ecological

conservation goals in river regulation projects.
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