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ABSTRACT

This study was conducted to evaluate the effect of erosion control works on the stream ecosystem in a
mountain torrential stream. The species composition of benthic macroinvertebrates and biological water quality
were investigated before and after construction of erosion control works at 5 sites. The total number of benthic
macroinvertebrates before construction was 3,086 individuals including 4 phyla, 6 classes, 11 orders, 22
families, and 25 species, but after construction it has decreased to 1,208 individuals including 4 phyla, 6 classes,
10 orders, 17 families, and 19 species. Especially, the diversity, richness, and evenness indices, which were
calculated based on existing number of biological species, have decreased or not produced at the erosion control
sites, where biological species were not found or the minimum number of species were found. The results of
community analysis of benthic macroinvertebrates and ESB(Ecological Score of Benthic macroinvertebrate
community) indicated that the environmental qualities of the stream based on saprobity, environmental
condition, and water quality decreased after the construction at all sites: before construction, the top of the
stream was satisfactory and some satisfactory, the middle was some defectiveness, and the lower was
defectiveness and very defectiveness; after construction, all parts of the stream except some parts of the top were
very defectiveness. Moreover, the water quality of torrential stream was rated between I to III before
construction, but after construction, it declined to IV ~V except control. The habitat damage of benthic
macroinvertebrates occurred at all investigation sites after the construction of erosion control works led to
reduction of the number of biological species and water quality deterioration. The results reported in this study
were collected directly after the construction of erosion control works. Therefore, additional studies are needed
to further explore the effect of disaster-prevention of erosion control works and the recovery process of stream
ecosystem through long term monitoring.

KEY WORDS : MOUNTAINOUS TORRENTIAL STREAM, EROSION CONTROL WORK, BENTHOS,
WATER ANALYSIS, STREAM ECOSYSTEM
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Table 1. The number of species and families belong to major taxa of benthic macroinvertebrates collected before
and after construction of erosion control works at five sites.

Family Species
Phyl
v Class Order Before After Before After

Platyhelminthes Turbellaria Tricladida 1 1 1 1
Nematomorpha Gordioida Gordea 1 1 1 1
Oligochaeta Archioligochaeta 1 1 1 1

Annelida Hirudinea Rhynchobdellida 1 0 1 0
Arhynchobdellidae 1 1 1 1

Crustacea Amphipoda 1 1 1 1

Ephemeroptera 4 2 6 4

Od 3 3 3

Arthropoda or?ata 3

Insecta Hemiptera 3 1 3 1

Diptera 1 1 2 1

Trichoptera 5 5 5 5
Total 22 22 25 19

2 16%, 12%S A3, 7142, A7, Bx)eo]
B, gATER, daBo] 7 %ol soz 2AHUG
(Table 1).
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Table 2. Species composition and the number of benthic macroinvertebrates collected before and after construction
of erosion control works at six sites including control.

. 6 6

Site 12 3 4 3 (Contro) 1 2 3 4 5 (Control) Qi
Scientific name, Korean name Before After
Dugesia japonica ZEh}a|o} 0 0o 0 0 12 25 0o 0 0 0 0 32 3
Gordius aquaticus 7}A] 0 0 o0 1 o0 0 0 0 0 0 O 1 3
Chaetogaster limnaei &% o] 3 0 0 0 5 10 0 0 0 0 0 12 3
Alboglossiphonia heteroclita F3o]d A A mz] 1 0 0 2 0 0 0 0 0 0 0 0 2
Erpobdella lineata S ) 5 0 1 2 2 12 0 0 0 o0 o0 9 1
Gammarus sobaegensis H-E ]9 214 250 126 340 520 980 0 1 59 0 © 920 4
Ameletus costalis TE}n|5}HEA}0) 3 10 15 4 22 16 0 0 0 0 0 0 4
Procloeon pennulatum Z12)35}2A 0] 0 0 3 0 10 24 0 0 0 0 0 0 3
Ephemera orientalis E-351ZAo) 9 0 7 6 14 25 0 0 0 0 o0 20 3
Ephemera strigata F-X|3}5FA0] 0 0 2 17 3 26 0 0 0 0 0 22 4
Ecdyonurus kibunensis 7338154 0| 0 0 3 12 o0 18 0 0 0 0 0 19 4
Ecdyonurus levis | & s}324ko] 32 25 0 14 19 36 0 o0 o0 0 0 24 3
Ischnura asiatica ©}A]o}FAZkz}E] 0 0 12 0 0 6 0o 0 2 0 0 1 2
Calopteryx japonica E3%}2) 60 0 3 0 0 2 0 0 0 0 0 6 3
Davidius lunatus 4]ZH 32 0 0 0 0 3 8 0 0 0 0 0 4 3
Notonecta triguttata 33|27 0 0 1 0 0 0 0 0 0 0 0 0 2
Nepa hoffmanni 9| 5=2] 3o y| 0 o0 3 0 o0 0 0 0 S5 0 o0 0 2
Aquaris paludum 2~37§0) 0 0 2 0 o0 16 0 o0 0 0 0 0 2
Tipula KUa 2t} KUa 0 0 0 0 2 19 0 0 0 0 0 22 3
Tipula KUb Ztth KUb 0 0 0 0 0 3 0 0 0 0 0 0 3
Hydropsyche KUc &3 =d] KUc 0 0 0o o0 12 15 0 0 0o 0 0 12 3
Glossosoma KUa FHd %] KUa 0 0 0 0 0 9 0 0 0 0 0 12 4
Phryganopsyche latipennis S27/Wg %) 0 0 0o 0 0 3 0o 0 0o 0 0 9 3
Goerodes KUa Y R2AYZ#] KUa 0 0 0 0 1 6 0 0 0 0 0 4 3
Psilotreta kisoensis Bl5=gd e 0 0 0 0 15 26 0 0 0 0 0 12 4

Total 267 285 211 398 640 1,285 0 1 66 0 0 1,141
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Table 3. The number of benthic macroinvertebrates collected before and after construction of erosion control works at
six sites including control.
Texa Non Insecta Number of Number of
Site insecta  Ephemeroptera Odonata Hemiptera Diptera  Trichoptera species individual
1 Before 4 3 0 0 0 0 7 267
After 0 0 0 0 0 0 0 0
5 Before 1 2 0 0 0 0 3 285
After 1 0 0 0 0 0 1 1
3 Before 2 5 2 3 0 0 12 211
After 1 0 1 1 0 0 3 66
4 Before 4 5 0 0 0 0 9 398
After 0 0 0 0 0 0 0 0
5 Before 4 5 1 0 1 3 14 640
After 0 0 0 0 0 0 0 0
6 Before 4 6 3 1 2 5 21 1,285
(Control) After 5 4 3 0 1 5 18 1,141
Before 6 6 3 3 2 5 25 3,086
Total A\ fier 5 4 3 1 1 5 19 1208
ol APYY, uiettlolol 2 ARYFTHEL ARG AFAIE AT F 163, LUAAZL ARt vl4
TES GESHL, AAREL o]5-S Adfste] A SA Y -, o E 2ARAE T v REtE S uf Al A5
FAFERO] FrY W B o] F2 G002 Wb} 2 Xol2 UrhiA aron, ol XA F &
283t 7|9 ArAaet fARE AES Jehf et AtA N ko] §IE 3ojr] YEes Tkt

(Ma et al., 2008b).
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Site 5

Figure 2. The view of five sites before and after construction of erosion control works in a mountain torrential

stream.

0.366(Site 3)o&2 ZAslgct JHH, AlZ T ZAloAE
2] HIA|FR|(Site 6)2F Fato] AJF-A|H(Site 3)2 A
O3t Bs AR oA AAAG PR 2FEo] A3}
A Ferog Qe dYE A, FHE A, F5E ASRE
A= 5 glgdch

Alg A At E7E A AFY A1 $3Fe 2
= 2ARHEOM RERAEE vebgth 281 yiEstR
Aol7F BT Al AEA A (Site 1), APEH A2 F(Site
2), HIAIEA|(Site 6)0]l A A 2 43t o0, 0|9} Futo]
Al EAH(Site 3)oll A= ZarejstFEAabo], wietato] AJF A
H(Site 4, S)oll A= FHatFAro|et mjetu]elEAtol7t A
2 skt

Alg & 2AMIA ERE AL AIFY Al 1 $HES A
& A} 22 BFAMNSE vepdth 1e)a wiSa)Ato)
BI7E Zato] A[ZA oA Al 2 A8 oH, vlAFA
(Site 6)oll 4 Eetta] ol Dugesia japonica)7t A 2 A

stqct 1 FUE A AlSAIR(SIte 1) vpeteto]
Al B A7 (Site 4, 5)9 H-E, AF T RARIAE AARES]
ANAEA] gl Tt +HEFS BFE 5 ek A A
A AL A Al A ZAIA Z4 0.768(Site 3),
Z|df 0.965(Site 2)2] 2 UEIN LI, AlE & ZAIAE
2i4 0.834(Site 6), o} 1.000(Site 2)9] ZF& VeRQIcH
(Table 4).

Figure 32 ZAIXHER AFE3 e A0} 3%
A5 oA vehd Aojot. Al A 2AMA = R4
o ke Ao BE AN FARE g Holn,
i Ao A E o] Blad g E o] g3 Hol
ok YU AF T 2AA SR Ao} OgE A4
© ZE 2ARNA B2 S UEGa, o 24
Aol M= Aggtol AEEA] Gtk ol= APERHEY
Al gol AMAE ] AMABE S 3] wat A=A e 2
Zdo] EeHARt A= Wslelely] izl Aew wetETh
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QO AMYR AAGA0] otHEE E A 4 HMY HERHESES 08 ARTREY
S8 ERE ASE YRS SUE ASE 2N yzmae oiH GaARS ANE)
Park er al., 1998). 2R EA 27k APFILRHZ O] Al L1bH

WA AT A AL MO AATo) Zbgte] A AT AR 94 EAYS o ESBA
met AR F U ASE V122 e BE A zstel 9 WS AAIE Ak A A BUR o
T R IR A, A Aol FastAL AR N2 A(Site 1) AP A H(Site) & a-2H4Al(a
WL, T4 e AETNY FES Aetezy -mesosaprobity), Z2+o] AJFX]|Z(Sites 3), vperato] AjE
A= Aee ¥ WE YEhIch

Z)A(Site 4, 5)2 B-FF-4A(3-mesosaprobity), B]A]FA|

Table 4. Dominant and subdominant species and ecological indices of benthic macroinvertebrates collected before

and after construction of erosion control works at six sites including control(DI
: Evenness Index)

: Diversity Index, RI : Richness Index, EI

: Dominance Index, H'

Site Dominant species Subdominant species DI H' RI El
1 Gammarus sobaegensis Ecdyonurus levis 0.921 0.742 1.253 60.357
2 Gammarus sobaegensis Ecdyonurus levis 0.965 0.446 0.354 0.406
Before 3 Gammarus sobaegensis Procloeon pennulatum 0.768 1.394 2.055 0.561
4 Gammarus sobaegensis Ephemera strigata 0.897 0.670 1.336 0.305
5 Gammarus sobaegensis Ameletus costalis 0.847 0.909 2.012 0.344
6 Gammarus sobaegensis Ecdyonurus levis 0.791 1.212 2.794 0.398
1 - - - - - -
2 Gammarus sobaegensis - 1.000 - - -
After 3 Gammarus sobaegensis Nepa hoffmanni 0.970 0.402 0.477 0.366
4 - - - - - -
5 - _ - - - -
6 Gammarus sobaegensis Dugesia japonica 0.834 0.994 2.415 0.344
site 1 site 1
1.3 1.5 7
site 6, ~ site 2 site 6 «_ 0.75 asite2
N ~ =
.
\\\ //»
\\\ //,«
—L78E-1LK
7 \1\\
A g T
,//// \\\\
site 5 ™ site 3 site 5 It site 3
site 4 site 4

Before construction

After construction

# Dominant Index

4 Diversity Index

Figure 3. Dominant and diversity indices of benthic macroinvertebrates collected before and
after construction of erosion control works at six sites including control.
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u%lﬂlTrOﬂ ABT AT AR] ATARA ] vlH
S WOl 2Bk AF F 2NN BRE
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Table 5. Saprobic states of species diversity indices of benthic macroinvertebrates collected before and after
construction of erosion control works at six sites including control.

Environmental quality evaluation
Site ESB Saprobity Enviroqrr}ental Area determination Wat.e r
condition quality
1 20 a-mesosaprobic Defectiveness Priority improvement waters m
2 11 a-mesosaprobic Very defectiveness First priority improvement waters m
Before 3 34 [B-mesosaprobic Some defectiveness Improvement waters I
4 28 {3-mesosaprobic Some defectiveness Improvement waters I
5 44 [3-mesosaprobic Some satisfactory Protection waters I
6 65 Oligosaprobic Satisfactory Priority protection waters 1
1 0 Polysaprobic Very defectiveness First priority improvement waters vV-v
2 4 Polysaprobic Very defectiveness First priority improvement waters v-v
After 3 8 Polysaprobic Very defectiveness First priority improvement waters v-v
4 0 Polysaprobic Very defectiveness First priority improvement waters v-v
5 0 Polysaprobic Very defectiveness First priority improvement waters v-v
6 56 Oligosaprobic Some satisfactory Protection waters I
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