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Survey on the Characteristics of Water Quality and Distribution of
Benthic Macroinvertebrate in Major Urban Streams in Seoul
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“Water Environment Research Department, Seoul Metropolitan Government Research Institute of

Public Health and Environment,
“Department of Environmental Engineering, University of Seoul

ABSTRACT

This study investigated distribution characteristics of benthic macroinvertebrate and phy-
sicochemical water quality items(17 items such as DO, TOC, TN, chlorophyll-a, etc.) in Yang-
jaecheon and Yeouicheon from March to November 2020. At the same time, by applying nonmetric
multidimensional scaling(nMDS) using the results of stream water quality and benthic macro-
invertebrate distribution, we tried to provide basic data for diagnosing the current status of stream
ecosystems in major urban streams in Seoul. As a result of the study, a total of 30 species and 2,344
populations appeared in Yangjaeccheon(Juam bridge, Bodo bridge, Daechi bridge), and Yangjaecheon
water quality(based on BOD, TOC, TP) is higher than Grade II(slightly good), and BMI using benthic
macroinvertebrate appeared as Grade C(normal) at all points. In yeouicheon(upstream, Saewon bridge,
Yeoui bridge), a total of 43 species, 2,455 populations appeared, and Yeouicheon water quality(based
on BOD, TOC, TP) is higher than Grade Il(slightly good) similar to Yangjaecheon, and BMI of both
upstream and Saewon bridge were Grade B(good), while Yeoui bridge was Grade C(normal). In
particular, Saewon bridge in Yeouicheon, which maintains the natural stream condition relatively well,
was evaluated as having the best ecological environment. Overall, it was confirmed that water quality
and stream health evaluation results were similar in both Yangjaecheon and Yeouicheon, and in
particular, as a result of analyzing the distribution of benthic macroinvertebrate by a nonmetric
multidimensional scaling method, no significant difference was found between the two
groups(Yangjaecheon, Yeouicheon). (p-value 0.1155).
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M 2
AFe o8l AFE 5 Zof ol5S 31, shls AR FHE WHAAIA STt AlAl 40 &
Bl U 7 o]JE £, 22 - frazete| 2 ZF felA 9 wAEE o} 1, QlE QT
—}: A=
(https //ko.wikipedia.org/wiki). B3+ A 22 3+t T A7) J=o] 'l =7} 5 dAd EAER UF
T =2 AR P, oM At & Bglo] A FESHH E8ket AAE whE
017}51 ATk
st 7% AEEol AAst] AETL FAE Feago] dojus AAAEAY] T4, &
Q ek w3 HEe SIIN= =),
ARy .

A7), 7N 5 X715 (water control function), 2] 3k T - 2] &2 A
T8 (urban stream) .24 9] o} 717t 5 27 7] 5 (environment
function)®] S &71A] akaL Utk skAIRE FASHA 1 E 4F]istet TAI8 of 7)ol H 2ol 5, BT
M 2 B2 oFHAL 5 B0 FAARE o o)A} 7|FHE) el A a3l FdE el
A o] A1, 734 7)ol ﬂ'é}ﬂ 21O (Yoon ef al., 1992a), o]= & AETFZ <] W3]
= Aokt BA71F #Aska A ThBeldsoe ef al., 2001).
S o] ARt AlRlo]go] sty = skl
= TAHOE 3 FHA sk A depite] FAET Fasitt ol F flalM e ot LT
Z, YeAF =5 T AeAQ A A7 @7ket 3 A1) IoT(AF= B Y, Internet of
Thing), ICT( 254171, information & communication technology)E 283+ sl 2 2] - %
27, 714 dolH 5 =87 wdole sl QAT A& sk A RUE o] Fasit)
2= sk AeAY AZAAES HGrkelr] YA AESE 849 AEEST B 2 AAA

540 74 B FESEI T4 HrkE L e —irﬂ olH, o] wj Fo] &EH1 e H7t =FE
Zol 7t vlE AMFE(A A N F2 555, benthic macroinvertebrate)©]th. 414 552 sl v}
oA Mske FAEE, 2T, B4R T T FAFEES Lok, 8 vttt o5
o] A1, Fo| tksitt. 53] b YA Fo FAYD F 1A e 22f LH|AEA AYA Fo4]
I} A A o] ot RIS 7ol 71 FWA 2-8-% a1 ATK(Hynes, 1970). ST =416k

< e R 3 AMFTE T2 283 FHRAL 58] AuRAleE d7 DO(E-EARE, dissolved
<1, total phosphorus), TOC(F-#71¥2:, total organic carbon) 5 SFlelA o] F8 o]}t

ARl FAYE T AAT TFAY sk A BUER Z/\}~ o8] F-E3 Aot
uEbA] B Ao s AEAY dE 240 R HX 9 A 3] /\]‘ﬂ:—zi g F2 F3to]
T AR E o] glo] ARIES] o]go] Be FAMT FAHE X l &R AHgRtE ooi s ulde
2 shied B AN TE AEAS Akl o Al A3 S Wrkeka, B e B4

S e A4 WhE A% 7128 slsknA Stk

E
=
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1) XEsH
2 d7e AeAY diE BAHRIQ FAR T oide tide® 2020 3€~114Y 7|3 5

43l0ll A B7EE A A BAH 2 AR AAIRIG T FAEE A Ft EEE 7150l
Hste], A S #FSI B2 FH MA] AT, AETE 7tEd o ® fE =, o
AMA] BTG A2 $HE A Al dXE B FRAAZA AT 18.5km,
2A% 7.9km, 914 62.62km’, H1 0] 90 mel 3Hd o] Ch(http:/gangnam. grandculture.net). S=3
o e AHg s o mA FAH AR Folw, AEA] AE2T AdEsS 7R FAHA 3
FAA7A] s A% 4.85km, G2 6.87km, FrHA 2 12.98km’¢] 31 o|th. 53] of |- A
A} Aol FRAANA 32 FEsl oo AfFol fFAEFE FFH AAgE IRt
T2 9 AA7bEts 2= FEE W glo] AAA B4 e T8 AEA ¢ WskE getdd 5
£ dkdolgt & < A thhttps://korean.visitkorea.or.kr).

ZAA A AFH S Table 12} o] A 213 B3 3 A4 91X & nefet 47 - 7 - 8t
FAH 5 sERE 3XHE AFeth A S-S FHEE, HuR S 5 ANEE EERAL
A F%, 72, pH, DO, A7AEE, 8% 5 A% S8 6352 BOD, TOC, SS, TN, DTN, NH;-N,
NO;-N, TP, DTP, PO,-P, F22% a 5 AdA B4 E 1185 5 F 17352 F431th A4
AL o] FAZH(PREFRATE, 2008), =4t A YT FEE =

ke, 2013) 52 FEsion, 7 FAFgEL A GTHANGT|E=TEEASA A Al

2019-63%, 2019.12.24.), < wig} A&t}

2

£ X o

i
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Table 1. Survey sites of Yanjaechon and Yeouicheon

Site Coordinate

Juam N 37°2735.9"
bridge E 127°01'37.7"

Bodo N 37°2835.4"
bridge E 127°0229.1"

Y 3.Yeoui bridge
|

ST |

Daechi N 37°29'47.0¢
bridge E 127°0425.0"

Up N 37°26'44.5"
stream E 127°03'33.7"

Seawon N 37°2730.2"
bridge E 127°02'57.2"

Yeoui N 37°28'10.4"
bridge E 127°02'17.2"
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2) ZApEi

2 AFoM e TFAEA A3 242 A7 Ho i Sl B ARG ) (@A e

Al A|2019-523, 2019.11.11.), o] ufeg} AMFE BEEZALS} 534S AL AMEE BX

ZAFE AR 20RAFm)E 0] 88 QERFE 2Fge Ao rA, B AFdEs AMFEA]

~(BMI, Benthic Macroinvertebrate Index)®} A< % =X]4~DI, Dominance Index), E]- paseiia
(H*, Species Diversity Index) 12|11 FHTA|4%(R1(Margalef), Species Richness Index)E AFE3I5ITH
(Table 1). A FEAFE &7 A BHET % 83t A& 4 Ay AeEA %gtﬂ}ﬂ}
a4 QEMTS’% 7FeAE Wdstel £ A F5, 80 < BMI < 100), B(F+, 65 < BMI
< 80), C(E-%, 50 < BMI < 65), D(HH, 35 < BMI < 50), E("]-%- Y& 0 < BMI < 35) 5 & 59|
& FEsto Jﬂ7} Agrelnh. gk TRAFRA $RAEATE 58 AET MAFY T AT
of ek ¥l= ”Lﬁ}uﬂ ggEATe AT W $9 b, Aud S sk Aol
ThHEATe Ay W EActe T4 Fo mE Fo UeARE ekt oA7|1N ddeAs

9 FREAFE o] B5%, $UEAFE ol AL5S FEE ANBAL vt @,

54 H7H= Table 3904 HSo|, @A) Z/15a71Z20 24 1o Aesm 9l AR A7 By A]
AP (ANEEY A306742, 20205.12)  $2 % FYHA ol JLFr|Fo R Fo FEUR &
AENE Hlete] QA FRA SO TN SAEEY M - 2B

3 B AP E BARY S(too)2A hEA QZhx AAoj9l R3.6.18 ARg-slo] vlA P
T2kl 2 =1 (nMDS, nonmetric multidimensional scaling)s €-&-3F A A & e AL} sk FZ (7]
AEEE 793 84 29T 532)2 A BALNLS AN dAgdEye Mg 3 2
373 (proximity) B= 7HAE Aol o] JESHE Aol AR SAVIM R A 2ol A
B2 e r MFEES 34T & AAES U9 AdET 22 AA(EE 2214, 3ak)e] F3t

Table 2. Formula for calculating major ecological indices

Index Formula Index Formula
Esihigi
i=1 s
BMI = [4— ——— | X 25 , N;
L H = *Z(%Xlogzpi)v (pi: ]\;)
> hig; =1
BMI i=1 H

N; : Population of i species
s; © Unit pollution index of i species N : Total appearing population
hi = Appearance of i species
g = Indicator weight of i species
pr= w Ri- 21
InNV
DI R1
N; : First dominant species population
N, : Second dominant species population
N : Total appearing population

: Total number of species
: Total appearing population

=
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Table 3. Living environment standard for river in water quality and aquatic ecosystem

Standard
.. Coliform group
. Condition
Grading BOD COD  TOC ss DO TP (count/100mL)
(Character) pH o
(mgl) (mgl) (mgl) (mgl) (mgl) (mEL) Tl Fecal
coliform  coliform
Very I 2 6.5~8.5 Less than Less than Less than Less than 7.5 or  Less than Less than Less than
good T 1 2 2 25 more 0.02 50 10
Less than Less than Less than Less than 5.0 or  Less than Less than Less than
) ~
Good 1o ﬁ 6585, 4 3 25 more 004 500 100
Slightly I 2 6.5~8.5 Less than Less than Less than Less than 5.0 or  Less than Less than Less than
good ) R 3 5 4 25 more 0.1 1,000 200
Usaally  TII 6.5~8.5 Less than Less than Less than Less than 5.0 or  Less than Less than Less than
Y . 5 7 5 25 more 02 5000 1000
2@ Less than Less than Less than Less than 2.0 or  Less than
Poor 1V 6085 g 9 6 100 more 03
Less than Less than Less than There 2.0 or Less than
Bad \Y 6.0~85 should not
10 11 8 . more 0.5
be litter
# Greater  Greater  Greater Greater
Very bad VI % than 10 than 11 than 8 Under 20 n 05

AAANA AAE Atele] 72 T BAE g7 gttt 520 9lom, & Agelr A 83t

gl
HIAA Tt A =2 A A el s 2e] iAE Atele] Al Ee HlRAM S YE

—_

=8 AdEQl A7) FAIE R w9 o FETE ZHER o] &she otk HAIRA bt
QAmYe Bool, A28l AR SN BeH T glon, 5ol A Sol A% A A4
H okt f3o U&F ohE do|HES 283 A E7% H 8K (bioinformatics) w-oFol| A Ei-alA] A
£33 9ITHLee, 2011). B89 AP=E THYEE YeERlE S5 stressghs T2 S83h=d, o
b o2 4= (a rule of thumb)oll W2 stress”} 0~0.050]9 ¢~ F2 = (excellent), 0.05~

=
=)
=
)
:

JP

ThE22 - B (great), 0.10~0.20°01H &3t 79 2 (good), 0.30 ©]FY ¢ Vg
oor) 2. kST hitps://jonlefcheck.net/2012/10/24/nmds-tutorial-in-1/).

FN
lo
b
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1) £ £
S 30 A L, Hew, x| wel tg 2hzhe] A Z2AL A= Table 4, 59F 2o /X

o] Folw A HF 28 BOD 0.7mg/L, TOC 2.0mg/L, TP 0.040mg/Le] 3], o]o] w}& &}
3

AN

o

L7 4552 BOD, TOC las w5 (M- %), TP 155 T2 1718 2 94
Foll 93 o8 AL Ao AU SR BHew A F o] Hi 22 BOD 0.6mg/L, TOC

1.9mg/L, TP 0.040mg/LZ, BOD, TOC lasH ("5 £5), TP beH(F9)°= Yelstor, stFA<9<l
2w Ao Bt 4L BOD 0.6mgL, TOC 2.0mg/L, TP 0.036mg/LE, BOD, TOC lasa(W-$ £
), TP b'eF(F 922 Aoz §7157 JSd ol ¢ $A0e = ot o= A
o] 32 E¥7he oA o3t AEA ol §lar, oka AP Agell <gt o] Al
At detE.

Table 4. Water quality survey results in Yangjaecheon (1)

Site Date Velocity Teomp. oH DO EC Turb. BOD TOC SS
ms  (0) (mgl) (Slem) (NTU) (mgl) (mgl) (mgl)

03.23 17 10.1 7.4 121 603 32 12 22 28

07.15 27 204 73 8.8 277 127 0.1 2.1 40

Jr”iz; 09.24 2.0 19.6 75 9.9 680 - 02 1.6 6.8

1125 1.8 96 7.4 107 452 13 1.1 2.0 0.6

Mean 21 149 7.4 10.4 503 5.7 0.7 20 3.6

03.23 L5 109 76 108 459 52 0.9 24 36

07.15 27 203 75 89 245 13.0 03 1.9 78

li;dg‘; 09.24 1.8 19.6 7.7 98 410 - 02 1.6 6.0

11.25 15 83 77 109 314 1.6 1.1 1.8 08

Mean 18 148 7.6 10.1 357 6.6 0.6 19 4.6

03.23 13 132 8.0 112 412 65 09 2.1 16

07.15 26 213 76 92 252 115 08 2.0 48

Dacchi bridge  09.24 1.6 211 8.0 114 45 - 03 1.7 52

1125 1.6 82 83 121 471 8.6 0.4 22 26

Mean 17 159 8.0 110 390 8.9 0.6 20 3.6

Table 5. Water quality survey results in Yangjaecheon (2)

Site Date TN DTN NH;3-N NOs-N TP DTP PO4-P Chlorophyll-a
(mgl)  (mgl) (mgl) (mgL) (mgl) (mgl) (mgl) (mg/m’)
03.23 5970 5.843 0.540 4911 0.051 0.023 0.013 4.8
07.15 2.923 2933 0.064 2515 0.040 0.029 0.022 2.6
t;lifirglle 09.24 3.947 3.959 0.017 3.813 0.040 0.035 0.024 113
11.25 6.998 6.961 0.203 5.678 0.030 0.025 0.023 0.5

Mean 4.960 4.924 0.206 4.229 0.040 0.028 0.021 4.8
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Table 5. Continued

Site Date TN DTN NH;-N NOs;-N TP DTP PO4-P Chlorophyll-a
(mgl) (mgD) (mgl) (mgl) (mgl) (mgl) (mgl) (mg/m’)

03.23 5.558 5.785 0.222 5.176 0.045 0.025 0.012 2.6

07.15 2775 2.773 0.030 2.448 0.041 0.029 0.026 35

li i(?goe 09.24 4.138 4.000 0.029 3.801 0.037 0.040 0.027 44
11.25 6.437 6.418 0.172 5.144 0.035 0.027 0.026 04

Mean 4.727 4.744 0.113 4.142 0.040 0.030 0.023 2.7

03.23 4.799 4.740 0.000 4.169 0.024 0.020 0.012 4.0

07.15 4.447 4239 0.181 3.640 0.030 0.022 0.022 22

Daechi bridge 09.24 3.576 3.543 0.000 3.439 0.040 0.036 0.029 3.1
11.25 5214 5.112 0.016 4.404 0.049 0.033 0.027 22

Mean 4.509 4.409 0.049 3913 0.036 0.028 0.023 2.9

A R oo 3 A QA FFAAE, ML, ool tdt A FA A2 Table 6~72 2
o A oo ”EXWS% Bt 2 BOD 1.3mg/L, TOC 2.0mg/L, TP 0.038mg/LE, 3 A&t
7371 A5 HFE BOD, TP s H(E5), TOC lasF(F )22 YElth 5749 Aldan A
Aol it 2L BOD 1.4mg/L, TOC 1.8mg/L, TP 0.034mg/L=E, BOD, TP IbsH (%), TOC las+
(M5 TR ARAAT FARE FAESS 0T Utk TS sRAYR Aojm x]H <]
Hit 2L BOD 1.5mgL, TOC 1.5mg/L, TP 0.050mg/LE, BOD IbsH(£S), TOC lasH(-$ £2),

Table 6. Water quality survey results in Yeouicheon (1)

Site Date Velocity Teamp. oH DO EC Turb. BOD TOC SS
ms)  (0) (mgl) @Slem) (NTU) (mgl) (mgl) (mgl)

03.24 1.9 10.6 7.7 11.7 407 53.9 1.6 24 18.6

07.17 1.6 21.3 7.7 8.5 338 159 0.3 1.9 172

st:izm 09.29 1.9 18.1 75 9.8 408 9.2 2.3 1.6 1.8
11.30 1.6 7.0 7.7 132 480 2.1 1.1 1.9 1.6

Mean 1.7 14.2 7.7 10.8 408 20.3 1.3 2.0 9.8

03.24 1.6 12.9 8.9 13.8 409 11.8 1.6 23 72

07.17 1.6 22.6 8.0 10.1 338 9.3 0.4 1.8 5.0

Seawon bridge 09.29 1.7 19.0 7.1 10.7 402 8.3 24 14 14
11.30 2.0 6.8 8.2 144 458 35 1.1 1.7 12

Mean 1.7 15.3 8.2 122 402 8.2 14 1.8 3.7

03.24 1.7 12.4 8.4 115 435 96.5 1.6 2.0 30.0

07.17 1.9 21.9 8.2 11.8 370 79 0.4 1.6 2.0

Yeoui bridge  09.29 1.5 18.6 7.7 10.6 452 9.1 25 12 12
11.30 1.7 7.1 8.1 149 468 13 13 13 0.8

Mean 1.7 15.0 8.1 12.2 431 28.7 1.5 1.5 85
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Table 7. Water quality survey results in Yeouicheon (2)

i Date ™ DIN  NH:N NO:N TP DIP  PO-P  Chlorophyll-a
(mgl) (mgl) (mgl) (mgl) (mgl) (mgl) (mgl) (mg/m)
0324 5905 6173 0166 5444 0046 0038 0020 28.1
0717 3933 3785 0024 3406 0041 0033 0030 1.8
Up 0929 4970 4941 0020 4609 0038 0029 0028 26
stream
1130 6802 7226 0225 6116 0027 0023 0020 0.9
Mean 5403 5531 0109 4894 0038  0.031  0.025 83
0324 5421 5190 0000 4908 0041 0023 0014 27
0717 3460 355 0014 3205 0035 0031 0032 16
SEAWON 000 4268 4320 0017 3962 0034 0028 0032 22
bridge
1130 6214 6350 0068 5581 0026 0021 0019 05
Mean 4841 4855 0025 4414 0034 0026 0024 6.7
0324 4333 4118 0070 3911 0083 0033 0023 34
0717 3276 3277 0016 299 0030 0027 0028 20
Yeoul 009 3965 4004 0067 375 0035 0028 0035 1.0
bridge
1130 4853 483 0276 4066 0051 0032 0032 05
Mean 4107 4081 0107 3683 0050  0.030  0.030 17
TP IS5 T30 r f718 2 Jgd i o3 ede AL Ror AT
AukA o2 kAT oo B ARG FAsloH, 7t e W ZARA AN AR, S5, 8t
7) FA%o|% 2x) g Aoz FHth 59 f7157 JIdRe] €)F ede AL Aoz
Yehvge 5 F 3k 2% 53 AdHE 2ok

2) JMSEY 2E EF
FAR 37N AR T4, Ben, X molA ANEESS F 30F, 23402 7F Zds%a A
AERE T 205 LIIAL, Bew 205 804704, thx . 18 4297HA 7} &3 319 thTable 8).

T3 Fig. 13} o], ERTEEE AR FEHEZF)0] AA /MAGFE] 76.1%% 7 =2 Hez

(

Table 8. Species and populations by survey site in Yangjaecheon

Site Juam bridge Bodo bridge Daechi bridge

Month
3 7 9 11  Species 3 7 9 11  Species 3 7 9 11  Species

Biota
Species number 9 10 12 15 20 11 14 10 10 20 12 12 11 11 18
Population/m2 179 168 674 90 1,111 135 165 414 90 804 143 167 55 64 429
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ulation/mZ)

Fig. 1. Benthic macroinvertebrate distributionand in
Yangjaecheon.

Table 9. Population and species number in Yangjaecheon

Taxa Population (%) Species number

Platyhelminthes 314 (13.4) 1
Mollusca 17 ( 0.7) 3
Nematomorpha 2(00) 1
Annelida 137 ( 5.8) 4
Arthropoda(Crustacea) 91 ( 3.9 2
Diptera 490 (20.9) 5
Odonata 3(01) 2
‘?ﬁi?t’;da Trichoptera 302 (12.9) 7
Coleoptera 1(0.1) 1
Ephemeroptera 987 (42.1) 4
Total 2,344 (100) 30

Z@ L, TTE 19502 7P ©ol ekt AR SEHZE) ToAE Rl s, g,

2ol AA mE7e] 09.8%= tlEEo|Qa, VI ¥AelR, B Ze] Yn AL,
[e]

SHA, Ao A, AL, Aol 37 AAA AXTELE F 43F, 245570A7F S,
Table 1004 Ho], A1dE = A EH, of o)A A7 32F 973704, ML 265 926704, 1<l 21
Z 55670 A7} 2839t

%%%%iépgzﬂ%kl@ﬂ%%ﬁ%%@;@ﬁ%wkﬁﬂﬂﬂ¢48&%&7}¥§%H1

819, TTE RNToE MY Btk 53] A TEH(E ) sy, e

©

NAG7F 1.1%0] A2 A4

%
%)
e 2
e
ol
3
tlo
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Table 10. Species and populations by survey site in Yeouicheon

Site Upstream Seawon bridge Yeoui bridge

Month
3 7 9 11  Species

(98]
-3

9 11  Species 3 7 9 11 Species
Biota

Species number 14 20 21 18 32 12 12 14 15 26 7 15 9 9 21
Population/m” 324 303 212 134 973 188 256 258 224 926 136 133 109 178 556

Mollusca

§ speciles,
lation/m?)

Fig. 2. Benthic macroinvertebrate distributionand in

Yeouicheon.

Table 11. Population and species number in Yeouicheon

Taxa Population (%) Species number
Platyhelminthes 167 ( 6.8) 1
Mollusca 80 ( 3.3) 6
Annelida 110 ( 4.5) 4
Arthropoda(Crustacea) 993 (40.4) 3
Diptera 365 (14.9) 8
Odonata 9 (04 5
Arthropoda Trichoptera 362 (14.7) 7
(Insecta) Coleoptera 1 (0.0) 1
Megaloptera 2(00 1
Ephemeroptera 366 (14.9) 7
Total 2,455 (100) 43
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Fig. 3. Baetis fuscatus

(Juam bridge. Yangjaecheon). Fig. 4. Chironomidae (Bodo bridge, Yangjaecheon).

Fig. 5. Ephemera orientalis Fig. 6. Hydropsyche orientalis
(Daechi bridge, Yangjaecheon). (Daechi bridge, Yangjaecheon).

Table 12, 1°' dominant species status by survey site in Yangjaecheon

March July September November
Site 1% dominnant species 1* dominnant species 1 dominnant species 1" dominnant species DI
(pollution index) (pollution index) (pollution index) (pollution index)
Juam Turbellaria Turbellaria Baetis fuscatus Asellus
. . . .4
bridge 0.7) 0.66 0.7) 0.80 (1.8) 0.90 23) 0.49
Bodo Chironomidae Chironomidae Baetis fuscatus Hyd.rop sy%‘he
. 0.80 0.52 0.89 orientalis 0.58
bridge (34 (34 (1.8)
0.4)
H) H
Daechi Chironomidae 076 ); i,r:}fl Z:She 0.68 Baetis fuscatus 051 ii’:;z;he 0.67
bridge (34 ’ ’ (1.8) ’ )

(0.4) (0.4)
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Table 13. Species diversity index and species richness index by survey site in Yangjaecheon

H* R1
Site
March July  September November Mean March July  September November Mean
Juam bridge 2.19 1.74 1.10 3.08 2.03 1.54 1.76 1.69 3.11 2.02
Bodo bridge 1.71 277 127 2.57 2.08 2.04 2.55 1.49 2.00 2.02

Daechi bridge 1.83 250 293 228 2.38 222 215 250 240 232

247y A 2,03, e 2,08, thA L 2382 thA| well A eHg 3t T 25 Koo, vk 99 9t
2,39 BHew U noAE 47t 110, 171, 1.830.2 $HEA G} vl 2 A Jeh)es 43S
Hoth FHEASE F4w 2,02, Bl 2,02, X 2322 thw A Ho] 2] FAo] F5-

< 73
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Fig. 7. Asellus (Upstream, Yeouicheon). Fig. 8. Antocha KUa (Upstream, Yeouicheon).

Fig. 9. Lepidostoma KUa . ) . .
(Saewon bridge. Yeouicheon). Fig. 10. Turbellaria (Yeoui bridge, Yeouicheon).
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Table 14. 1°' dominant species status by survey site in Yeouicheon

March July September November
Site 1% dominnant species 1" dominnant species 1" dominnant species 1** dominnant species DI
(pollution index) (pollution index) (pollution index) (pollution index)
Up Asellus Asellus Baetis fuscatus Turbellaria
stream (2.3) 0.69 (2.3) 0.46 (1.8) 0.56 0.7) 0.38
Seawon Asellus Asellus Baetis fuscatus Asellus
bridge 2.3) 0.71 23) 0.85 (1.8) 0.66 23) 0.62
Yeoui Chironomidae Asellus Baetis fuscatus Asellus
bridge (34 0.1 2.3) 0.7 (1.8) 0.89 23) 0.92
ol ol 370 Aol M o] T FEAF S A2 3R 2.82, AL 221, o9fa 1.57% ShF=
2455 gho] Aot 54 Holnl(Table 15), <l mE Algjehel QWA F%ze] F4ol
& Hlojgle ofolzlo] AN ThFEASIL $A Yehieh s 2 FREAS £ ool
78 319, Al 2.25, Aol 18322 SHRE Z4E jho] BHA JUEhen, 9] EEH(3Y) 9w
o] ZBFelle 2], 33}, s u T S0 dFom AuAARE B A4A FrI} oY F
REAGTH 12740 WolAE F FREsh ek Aoz 2AbEgl,

4) 5FM SHAAME] ot

A E=ATBM)S s ey 7ol e ¢ 5E ¥ a2 3= Table 16~199F 2t} 4
Gl A5, Table 16914 HZo] RE A[HelA BMI= CoH(EE) ooz Yeston, 53|
ZHFE I, Hew, x| wolA Z2H2t 20%, 205, 18522 JERKTable 8) Auka o2 k5 3k
S E Bk 3 BE A A 3¢9, 79 BT 94, 1€ BMIF SVFst e, ol B
Table 15. Species diversity index and species richness index by survey site in Yeouicheon

Site o Rl
March July  September November Mean March July  September November Mean
Upstream 2.14 3.02 2.93 3.20 2.82 2.25 3.33 3.73 347 3.19
Seawon bridge 2.26 1.58 242 2.59 221 2.10 1.98 2.34 2.59 2.25
Yeoui bridge 1.85 227 1.34 0.83 1.57 1.22 2.86 1.71 1.54 1.83

Table 16. Benthic macroinvertebrate index by survey site in Yangjaecheon

. BMI
Site March July September November Mean
Juam bridge 46.4(D) 524(C) 61.6(C) 60.1(C) 55.1(C)
Bodo bridge 61.7(C) 57.3(C) 63.0(C) 66.4(B) 61.1(C)

Daechi bridge 60.6(C) 59.1(C) 50.5(C) 67.8(B) 59.5(C)
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Table 17. Grade comparison of benthic animal index and water quality by survey site in Yangjaecheon

Benthic Macroinvertebrate Water Quality
. BMI BOD' TOC TP
Site
Con. Con. Con.
Value Grade Grade Grade Grade
(mg/L) (mg/L) (mg/L)
. C Ta Ta i
Juam bridge 51 (usually) 0.7 (very good) 20 (very good) 0.040 (slightly good)
. C Ia la Ib
Bodo bridge 61.1 (usually) 0.6 (very good) 1.9 (very good) 0.040 (200d)
S C Ia la Ib
Daechi bridge  59.5.1 (usually) 0.6 (very good) 2.0 (very good) 0.036 (200d)

* Water quality and aquatic ecosystem standards are applied, and DO, SS and pH are all rated Ta (very good).

Table 18. Benthic macroinvertebrate index by survey site in Yeouicheon

_ BMI
Site March July September November Mean
Upstream 62.7(C) 64.1(C) 72.5(B) 71.5(B) 67.7(B)
Seawon bridge 68.6(B) 62.7(C) 65.7(B) 65.5(B) 65.6(B)
Yeoui bridge 44 4(D) 64.1(C) 70.5(B) 45.3(D) 60.1(C)

Table 19. Grade comparison of benthic animal index and water quality by survey site in Yeouicheon

Benthic Macroinvertebrate Water Quality
. BMI BOD" TOC" TP
Site
Con. Con. Con.
Value Grade Grade Grade Grade
(mg/L) (mg/L) (mg/L)

Up B Ib Ta Ib
stream 67.7 (good) 13 (good) 20 (very good) 0.038 (good)
Seawon B Ib Ta Ib
bridge 656 (good) ' (good) ' (very good) 0.034 (good)

I

Yeoui C Ib Ta .
bridge 60.1 (usually) 13 (good) 15 (very good) 0.050 (slightly

good)

" Water quality and aquatic ecosystem standards are applied, and DO, SS and pH are all rated Ia (very good).
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ARF A2 A FA o]l S7FebAA AudE e Y= AeE Btk B3 A, Hojw
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g. 11. View of stream maintenance work near Yeoui bridge in Yeouicheon.

Benthic Macroinvertebrate Community Composition
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Fig. 12. Distribution of benthic macroinvertebrate in Yangjaecheon and Yeouicheon.
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