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Abstract

The changes on community structures of benthic macroinvertebrates, relevance to the environment and interrelationship between
benthos were studied over two years in stream with large environmental disturbance, which caused by localized heavy rain during
Typhoon Chaba in October 2016. As a result, the number of species and individuals were increased after localized heavy rain,
especially numbers of individuals of Ephemeroptera and Plecoptera were greatly increased. On the contrary, those of Semisulcospira
libertina and Semisulcospira forticosta of Mesogastropoda were greatly decreased. Dominant species was Baetis fuscatus of
Ephemeroptera, numbers of species and individuals of Ephemeroptera, Plecoptera and Trichoptera(EPT group) were dramatically
increased from 26 species, 110 individuals to 32 species, 365 individuals respectively. This suggests that the change of river bed and
flow velocity due to heavy rain provided a suitable environment for the EPT group that preferred the rift of a stream. In the functional
feeding group, only gathering collectors and filtering collectors were identified in autumn of 2017 because some functional groups
preferentially adapted to the changed environment. The interspecific competition and environmental condition were the worst in
autumn after heavy rain due to the increase individuals of some species. The ecological score of benthic macroinvertebrate
community(ESB) was higher after the heavy rain than before. Results of the Group Pollution Index(GPI), Korean Saprobic
Index(KSI) and Benthic Macroinvertebrate Index(BMI) were similar to those before and after heavy rainfall. Therefore, ESB was the
most discriminating method for estimating the biological water quality in this study. Some species that are sensitive to water quality
changes still appear or increase individuals in the area under investigation after the heavy rain. On the other hand, the individuals of
some pollutant species decreased. This is thought to be because the habitat fluctuation caused by heavy rainfall has improved the water
environment.
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Fig. 1. Study site showmg before heavy rain (left 2016) and after heavy rain (right, 2017).
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Fig. 2. Species composition (A) and individuals composition (B) by the order before the heavy rain in 2016.
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Fig. 3. Species composition (A) and individuals composition (B) by order after the heavy rain in 2017.
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Table 1. Changes in dominant species and EPT group in study site

Study Period Dominant species

Subdominant species TS TI ES EI

Spring Epeor us nipponicus Paraleptophlebia japonica 30 112 22 90
Samisulcospiralibertina L
2016 Summer Seboldius albardae Davidius iunatus 10 68 2 2
(Before Heavy Rain)  Autumn Baetis fuscatus Semisulcospira libertina 9 26 6 18
) AT Davidius lunatus

Total Semisulcospira libertina Seboldius albardae 38 206 26 110

Spring Archynopteryx KUa Sweltsa nikkoensis 27 200 21 192

2017 Summer Davidius lunatus Seboldius albardae 17 90 6 9

(After Heavy Rain) Autumn Baetis fuscatus Procloeon pennulatum 15 167 13 164
Total Baetis fuscatus Davidius lunatus 49 457 32 365

TS: Total Species, TI: Total Individuals, ES: EPT Species, EI: EPT Individuals.
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Fig. 4. Comparison the composition of functional feeding groups before and after heavy rain. A: Composition by species
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after heavy rain, D: Composition by individuals after heavy rain.
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Table 2. Comparison of interspecific competition, community stability and environmental condition with biotic indices of benthic

macroinvertebrates before and after heavy rain in survey site

DI H Interspe‘cllﬁc Comn‘u‘mlty Env1ron‘rrllent;al RI 7
competition stability Condition
2016 Spring 0.24 441 very high very stable very good 6.15 0.90
Before Heavy Summer 0.53 2.56 somewhat high unstable somewhat good 2.13 0.77
Rain Autumn 0.65 245 somewhat high unstable somewhat good 2.46 0.77
2017 Spring 0.34 3.77 high stable good 491 0.79
After Heavy Summer 0.70 2.50 somewhat high unstable somewhat good 3.56 0.61
Rain Autumn 075 195 low unstable bad 2.74 0.50

H': species diversity, RI: species richness, DI: dominance index, J': Evenness index.
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Table 3. Biological water quality indices with biotic indices of benthic macroinvertebrates before and after heavy rain in survey site

ESB wQ GPI wQ KSI wQ BMII wQ

Spring 101 1 0.88 1 0.31 1 94.06 highest

2016 .
Before Heavy Rain Summer 29 2 1.17 2 0.69 1 84.34 highest
Autumn 32 2 1.21 2 0.66 1 87.23 highest
Spring 95 1 0.80 1 0.06 1 95.66 highest

2017 .
After Heavy Rain Summer 51 1 1.29 2 0.26 1 85.28 highest
Autumn 43 2 1.56 2 0.78 1 84.63 highest

WQ: Water Quality, ESB: Ecological Score of Benthic macroinvertebrate community, GPI: Group Polution Index, KSI: Korean

Saprobic Index, BMI: Benthic Macroinvertebrate Index.
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