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Abstract

The river ecosystems are influenced by numerous human activities such as agriculture and industrial operations, and
benthic macroinvertebrates are utilized as important biological indicators. In this study, we aimed to assess the
impact of land use surrounding rivers on river ecosystems in two industrial areas and two agricultural areas in
Pyeongtaek city. We measured water temperature, dissolved oxygen (DO), and pH for physicochemical water
quality assessment, and conducted water environment evaluation using benthic macroinvertebrates, cluster analysis,
BMI, and ESB. Through water environment assessment, the environmental condition of rivers in agricultural areas
was found to be more favorable compared to those in industrial areas. Consequently, it was observed that the impact
on river ecosystems varied depending on the differences in anthropogenic activities.
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1LME of ol WsA wHeols] HRe] St Ao B
5 U729 Aol7t Fasle] Fag 4B Au=
sH A= 9 2 A F 5 RS A EEel o] &= tH(Hynes, 1963; Kehde and Wilhm, 1972). thaFet
Qe Woh JEe UE 9 A%T 2o w9 BES ol oiF 2970 Wsh B4 o4 AN BjRR
E Aoy mA HAE, dgaEHa, A 5 2 AFA HAFEES o9 7k FSHAA 1 f-840] me Eot
FHFeR fEH #2742 o2k 7]H (Nascimento et (Metcalfe, 1996). 71 olf= WA, 7 EFto] whet v
al., 2018), 4t 52 S5, 7, 4T W7le, AdE She e dde] Tade] 2, ohfet @ Gofl Hish whE
T W ERELY 149 7R 94 &0 o7 L9Y a2 Btk SAlze tiFEe] g4, S f
o T FEFe ahgRt FdFE nE 5 Qv AN = Fol theFstar FHsHA Zxstr] wizoll A
olF%, A weko] ofgt s o] WMsh= HFH o Aol golsta Hygo] om, Rt & HHE o] 9l
2 S Be] s R4l WskE zels] ME 3, AAE o5 Aol i e Wolng A4 Ao o
of el izt Al-8xHA A2 et g A e & g 5 ok U= A& HEgstrlel
AL = A= 78 A=7F "rk(Kim, 2003). S5 1 AEAE 7, mhxere wRaol 23
ShaEAe] 8 TAYlA olfe] FR Wolglel A oA TE s15g Fuelw, ek JdAE 1A
A AP FAFSTES HAE f71E &l EotAA o], 27 o] Wstof whet oot vt ghoh= Aol
U ZA2E 7 HHE o0 53 e AAHe Wk (Yoon et al,, 1992). matA, B Qo HE H7 = HEA]
Table 1. Detailed locations of each survey point
Survey point Location
) ) W-1 425-1 Yeoyeom—ri, Godeok—myeon, Pyeongtack—si, Gyeonggi—do
Seocliggiﬂ_ W-2 888 Jwagyo-ri, Godeok—myeon, Pyeongtaek—si, Gyeonggi—do
Industrial W-3 1018-34, Haechang-ri, Godeok—myeon, Pyeongtaek—si, Gyeonggi—do
areas ) W-4 Ssangyong Bridge, 535-2 Chilgoe—dong, Pyeongtack—si, Gyeonggi—do
lc)h(zi; W-5 Doilcheon 2 Bridge, 403 Mogok—dong, Pyeongtaek—si, Gyeonggi—do
W-6 984-8 Gudae Bridge,, Jije—dong, Pyeongtack—si, Gyeonggi—do
W=7 727-11, Dongcheon-ri, Jinwi—myeon, Pyeongtaek—si, Gyeonggi—do
ii};;: W-8 Dongcheong Bridge, 359-4 Dongcheon—ri, Jinwi—myeon, Pyeongtack—si, Gyeonggi—do
Agricultural W-9 1087, Dongcheon—ri, Jinwi—myeon, Pyeongtack—si, Gyeonggi—do
areas W-10 57-2, Eunsan-ri, Jinwi—-myeon, Pyeongtaek—si, Gyeonggi—do
S:}?e};an_ W-11 1475, Eunsan-—ri, Jinwi-myeon, Pyeongtaek—si, Gyeonggi—do
W-12 1179, Eunsan-ri, Jinwi—-myeon, Pyeongtaek—si, Gyeonggi—do
Table 2. Survey period
Category Survey period
Seojeongri—cheon 2021.10.20. (07:45~09:00)
st Doil-cheon 2021.10.20. (09:20~10:35)
Sahu—cheon 2021.10.19. (16:30~17:40)
Sanha—cheon 2021.10.19. (15:00~16:15)
Seojeongri—cheon 2022.03.31. (11:45~13:05)
ond Doil-cheon 2022.03.31. (15:25~16:40)
Sahu—cheon 2022.04.01. (08:30~09:15)
Sanha—cheon 2022.04.01. (09:30~10:50)
Seojeongri—cheon 2022.06.03. (14:15~15:20)
ard Doil-cheon 2022.06.03. (13:05~14:00)
Sahu-cheon 2022.06.03. (17:00~18:05)
Sanha—cheon 2022.06.03. (15:40~16:40)
Seojeongri—cheon 2022.08.01. (09:50~10:45)
ath Doil-cheon 2022.08.01. (11:00~12:10)
Sahu-cheon 2022.08.01. (12:25~13:30)
Sanha—cheon 2022.08.01. (13:40~14:40)
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o) AgAY sHAT HYAY shAel iste] olstary 4 221 2EEA
A7 H AN dg A Fs=el o A=t A 1) $H = A4 (Dominance Index) @ Al 1 $HE7} A 2
Agste] SRBRNE Al oE Fel S FE O oxzol a4 wgS VeI MeNaughton, 1967).
Exjolg Al w2 5t AeiAel mlAE e A=
2 nofsknz sfe, 24 skl 9 e BAAIe] A A, N+ N,
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(@) Industrial area(Anseong Stream Watershed) (b) Agricultural area(Anseong Stream Watershed)

Fig. 1. Locations of study sites
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Table 3. Classification scheme of ESB and the recommendation of area control according to the environmental status

ESB Environment condition Area control recommendation Water quality
>81 Very good Top priority Protection I
61~80 Good Priority protection
41~60 Moderately good Protection I
26~40 Moderately bad Restoration
13~25 Bad Priority restoration I
<12 Very bad Top priority restoration v-v
4) #5% A4 (Evenness Index,) : & W £ 249 3. ?E-'ljl_l- al __IL?;!'
= ohgHel 2HL

L% 28 34 H o

H—]

4

222 MY ERXNESE BIHK|5=(BMI)

AAA dFE2AFE5E B71A]% (Benthic Macroinvertebrate
Index : BMI) @ = @& st do|A Alsfst= “shd 48
HA @8 A 9 A3 B2 AXOlA Algst e
BMI 24& -85t tHKong et al., 2018).

39T A= ABTY 235, ¥4 ¥ AwMEAE
2-goto] AHstH, W7 4o wheh SEAIQl mieES
(Excellent) “A”, £&(Good) “B”, E%(Fair) “C", &
(Poor) “D”, & (Very bad) “E” 5522 H7Isit,
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ESB (Ecological score of benthic macro invertebrate
community) 274 H7} : Kong (1997)0] A|¢tet 2h34
B771H <l ESB (Ecological score of benthic macro-
invertebrate community)& ©]-8ttHTable 3).

ESB= Z@

i=1
@i : Environmental quality score of % specie
(2ol et 2384 H)

ERE S

S : Total number of species(F &)

SREAISIE|A] A 263 A2E, 2024

3.1 R[] SHA(MYEY, =U3)
3.1.1 ofd 24

< A A Ashdeln Hd
A gifE AR, AATEA

o, IYSA XAl AZAF NEF
Atz Qs &A1 wekel wAyst
Aek. ZAAHE w4
A F&2 5FRun) FIte] FEshH= S
SH-2 R (Sand), AHZ(Gravel), & &(Large rocks)Z ©]
oA e Aom ZAEGH. W-2& F2 2&(Pool) T
Zro] RSt Zo®m FQIHGom, shf2 B, AER
Ark W-32 47 &Ko) va wE 55
2 gele, shEe me, Ak, 2 22 olF
Ao ZAEH

< A A 1ARS

o

=z

EREEV R R
W44 &5 7ol o RESHT, SHFS R
2 olzold At W5t B, AL, 2 E 5

oX,

i,

ol

o5

i

ol

bl

-

)

o

)

i=]

[e]]

rr

»,

lo o

il

BN
B ﬁ lo Az

i

4 2 fru I gp
AR C T Y

W-62 shg2 i E majg FLARo] lglon,
o] ot Exshrh.

3.1.2 2% §&

AARYALY S 2AAT} 12.1~342T 9 HY=E =
Folom, W-1 g W-294 12H109), 22x(3~44E) AL
Al 12.1~13.5C, 32H69), 42HE8Y) RAA] 25.8~29.4C
o] HOR, A Wl o5 URtAHQl £ A5 KT,
W-39] 79, 1~42F ZAMA] 29.9~34.27C 2] HY =2 At

o2l

Hog e £A7h ZAE|gE, ol QT Ao
WEEL Yol gt Ao mud Seol A 2
AH Aoz moEn, 8244 (D0)E 5.23~9.71mg/Le]

[e]
W2 SAEeH, W-204 22} A 7 =2 5
2(9.71mg/L)2, W-3o]A 32k ZAM] 7} e 23
(5.23ng/L)=2 EA= Ut a0l 5L (pH)e] 3%, 7.32
~9.069] MR uUepton, W-1o4 32 ZARA] 713
=2 £=32(9.06), W-3oA 13} FAM] 7P *e Z=X]

rlo



IR LY 131

(7.32)2 ZA=EUch(Fig. 2a). =M 2 SHZA, spp.), NESIFAO|(Baetis fuscatus) 522 SAE R OH,
10.4~29.6T¢] M9z SAE oM, BE ZAAH(W-4 At os oo dizt WA e Fol 2 =3It
~W-6)ellA  124(109), 22HB~44) FAA 10.4~15. AR A, 4 2AREER $HE A 049~
8T, 32H64), 47H89Y) FAFA] 26.0~29.6T°] W=, 7 1.009] Hel=z, E4 Fo] 2pA|st= HlEo| Eof AWtz o
A wste] ot AnbAQl 2 AHE HYrh §EAAE B 0a g2 A AREAS ggE AgE 092~
5.94~9.58mg/Lo] Moz SHHAeH, W-6o14 22} = 3.15, ¥HE A 0.56~3.40, #+5& AgE= 0.49~
AL M B 421(9.58mg /LR, W-4olA] 42k ZARA] 0.922 AT = 3leH(Table 5).

7 wE X069/ E ST Faol2EE

(PH)S] 7%, 7.11~8.829] = vekon], W-6ol4 2) BMI I
33 2] TP B 5R(8.82), W-SolA 43F ZARA] BMI 2l g, 2t 2ARIHEER 27.50~61.359]
g we A(1DE 245 AckFg. 2b). e e, dddEs FY~FE, D~beuos
SRIE A, A F HIWA ohefgt & 245 Bl A
Ao W-1olA 4xF A 7 &2 21(61.35)=
313 29 3 ¥ Ao, BANHE o, BSZOoR Uepton v
GRS sHolA A B FHFTES T 3w 64 AR O W-3ellA 22F ZARA] 7HE B2 2](27.50)=
165 343} 45% 1,4180A17F 54 2 7= AcH(Table 4). A= B, DSFoR uetgth A e
ARHW-1~W=-3)ollA] AN HFFHFTES F PR HE HEE B ~EE, D~C5u2a eIt
32 57 128 193} 22F 6347047 54 2 BREglo (Table 6).
o, RAW-4~W-6)°14 MY hFLAFFEL 5
38 67 14% 287} 39% T84HA7E BH B EREich 8) ESB %l
ESB A5 444, 7 = J} 2AE2 ESB 24k 2~33
3.1.4 tE9IL o] Wz Yehgtow, g4 EH% -2 (Very bad)~
1) 2FE &g ¥ 2HEN ttAEF (Moderately bad) 2|22 HANA5A(Top
GRS skl 3EE  ZAthR(Chironominae priority restoration)~7}44=% Restoration) FASFLS

Water temperature(°C)
" po(m/L)
M pH
40.0
35.0 31.8
30.0
25.0
20.0
150 135 12.1
9.06 9-7 9.04
10.0 6.26 740 I 7.77 699" 6.87771 6.717-52 7.96 812 6.527-88 5.85 732 563 % 5232 530 2t
vl | |I IIII || I RITRIIRII NN
00 I i I
1st 4th 1st 4th 1st 3rd 4th

34.2

(a) Seojeongri—cheon

Water temperature(°C)
® po(mg/L)
H pH
40.00
35.00

30.00 26.50 26.50 26.00 27.10 2830
25.00

20.00
15.80 15.30
15.00 12.60 12.30
10.405 15 8.88 9.5!
10.00 -~ 7.50 8677.89 8.10 7.707.63 -887.85 8.388.68 6.997.11 6.857.36 % 760 6.857-88

6.27° 5.94 1
o LI AT |I IRIIRI IR RIIRI] 11 1l
0.00

Ist 2nd 4th 1st 2nd 3rd 4th Ist 3rd 4th

29.60

13.80

w-4 W-5 W-6

(b) Doil-cheon

Fig. 2. Water quality current state of rivers in industrial areas.
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gov], she 2 A%, B, AZZ T Ak
322 44 #g

=

AFEAY] & 2HAT 10.0~259C2 HIz =AH
Qom, W-8, W-9o14 1x(109), 223 ~4Y) ZAHA|
10.8~16.0C, 32H69Y), 42H8Y) ZAMA 23.7~25.9TC¢]
ez, AF Wslo] ot dubzel £ AE Hou,
W-7o) 4= 1~42F ZAA] 10.0~15.6TC2] W92 A5
o] ZAAZIERE F zlolg Holz] YSith §EAAE
6.60~11.74ng/Le] W92 ZA=E|Qon, W-8o4 2}
ZAA 7 =2 £2(11.74mg/L)E ZA QT o2, 3
2F AR 7FE W2 £2](6.60mg/L) 2 S E AT pHE
7%, 7.01~8.600] M2 UebEon, W-9o4 32} X
AA] 7 =2 42](9.60), W-T7l14] 32k ZAA] 7HF o
2 £A(7.0DE SAHHAT. 244 A9 W-72 Al
QIgt 1 o] A oA Mo f20] 2 olFH 3
~42F ZAMA] SRt Yof, HlwA Be 2 SHE G
o, pHe HAIR FABH ZR1=2Uck(Fig. 3a). 4Foh <]
42 2347 10.5~31.6Co HYz ZAHgon RE
ZAAH(W-10~W-12)elA4 12H109), 22H3~49) =4t
Al 10.5~16.9C, 32H69), 42H8Y) ZAMA] 21.1~31.6T 2]
HAR, AF Hlo] oJgt dukHQ 2 5 Bk &
Atas 5.86~12.53mg/Le] M2 SA = om, W-110f4
22 ZAA 7P =2 42(12.53mg/L) &2, W-1004 43}
ZARA] 7P e 522)(5.86mg/L) & SR pHE| A2,
6.91~8.550] Wolz Jehton W-11014 22 FAA|
Vg e FAB.55R, obd 124 A 7MW 4
2692 EHE ULt §EALL] A, AMHoR 2
o] L& ol5d 3~42F AN H|WEH Y2 £2 2 ZHE
Rom, pHe AR fAFsH gl glch(Fig. 3b).

Table 4. Current status of benthic macroinvertebrates at rivers in industrial areas

Phylum Class Order Family Species | Individual
Mesogastropoda 1 1 1
Gastropoda Basommatophora 3 4 25
Mollusca .
Architaenioglossa 1 1 3
Pelecypoda Unionoida 1 1 1
Oligochaeta Archioligochaeta 1 1 70
Annelida L Rhynchobdellida 1 1 1
Hirudinea -
Arhynchobdellidae 2 2 68
Rivers in industrial areas Spinicaudata 1 1 8
(Total) Crustacea Isopoda 1 1 43
Decapoda 1 1 23
Ephemeroptera 3 6 285
Arthropoda Odonata 4 7 46
Hemiptera 5 6 20
Insecta
Coleoptera 3 4 15
Diptera 5 5 556
Trichoptera 1 3 253
Total 34 45 1,418
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Table 5. Current state of dominant cluster and community analysis state of rivers in industrial areas

. . . . Dominance Diversity Richness Evenness
Category Dominant Species(Subdominant Species) Index Index Index Index
Ist Baetis tuscatus(Chironominae spp.) 0.60 2.08 1.05 0.80
2nd | Cheumatopsyche brevilineata(Asellus sp.) 0.64 2.22 1.24 0.86
W-1 Chironominae spp.
3rd (Cheumatopsyche brevilineata) 0.52 273 171 091
4th Chironominae spp. (Baetis fuscatus) 0.60 2.65 2.25 0.77
Chironominae spp.
Ist (Cheumatopsyche brevilineata) 0-50 283 1.90 085
2nd Chironominae spp. (Baetis fuscatus) 0.74 1.74 1.28 0.75
. . W-2 Chironominae spp.
Seojeongri-cheon 3rd (Cardinia denticulata denticulata) 0.60 2.26 155 0.87
Chironominae spp.
4th (Cheumatopsyche brevilineata) 0.50 274 2.07 0.82
Chironominae spp.
Ist (Cheumnatopsyche brevilineata) 0.90 1.26 1.29 0.49
W3 2nd Chironominae spp. (Limnodrilus gotor) 0.94 1.01 0.72 0.64
3rd Chironominae spp.(Culicidae sp.) 1.00 0.92 0.56 0.92
Chironominae spp.
4th (Cheumatopsyche brevilineata) 0.71 1.84 1.54 0.92
Chironominae spp.
Lst (Cheumatopsyche brevilineata) 0.73 1.96 121 0.70
Wed 2nd Chironominae spp. (Limnodrilus gotor) 0.80 1.62 0.88 0.81
Chironominae spp.
3rd (Cheumatopsyche brevilineata) 060 240 1.60 085
4th Limnodrilus gotoi(Baetis fuscatus) 0.56 2.56 1.85 0.81
Ist Baetis fuscatus(Chironominae spp.) 0.65 2.41 2.07 0.72
Doil-cheon 2nd Chironominae spp. (Baetis fuscatus) 0.83 1.57 1.19 0.68
W-=5 Chironominae spp.
3rd (Cheumatopsyche brevilineata) 0.60 2.76 2.23 0.80
4th Chironominae spp. (Baetis fuscatus) 0.49 3.15 3.40 0.79
Ist Baetis fuscatus(Chironominae spp.) 0.59 2.40 1.50 0.86
W6 2nd Chironominae spp.(Baetis fuscatus) 0.85 1.42 1.00 0.71
3rd Chironominae spp. (Clocon dipterum) 0.76 1.85 1.84 0.62
4th Baetis fuscatus(Chironominae spp.) 0.64 2.50 1.95 0.75

Table 6. Result of Benthic Macroinvertebrate Index(BMI) analysis at rivers in industrial areas

Category Benthic Macroinvertebrates Index (BMI) Environment condition Class
Ist 51.39 Fair C
W-1 2nd 60.00 Good B
3rd 54.17 Fair C
4th 61.35 Good B
Ist 46.00 Fair C
Seojeongri— W2 2nd 38.57 Poor D
cheon 3rd 40.31 Poor D
4th 47.50 Fair C
Ist 42.50 Poor D
2nd 27.50 Poor D
W3 3rd 28.33 Poor D
4th 42.14 Poor D
Ist 45.00 Fair C
2nd 35.36 Poor D
W4 3rd 46.88 Fair C
4th 55.00 Fair C
Ist 42.06 Poor D
Doil- W5 2nd 47.27 Fair C
cheon 3rd 48.75 Fair C
4th 48.28 Fair C
Ist 32.92 Poor D
2nd 4375 Poor D
W6 3rd 38.64 Poor D
4th 41.59 Poor D
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Table 7. Evaluation of ESB index at rivers in industrial areas

A

40.0
35.0
30.0
25.0
20.0
15.0
10.0

5.0

0.0

100 1054
7.56 7.31

1st

7.88 501

3rd

40.0
35.0
30.0
25.0
20.0
15.0
10.0

11.49

2nd

10.14 105

1st

7.77

602 3

3rd

5.0
0.0

6.99 7.56

4th
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Category ESB Environment condition Area control recommendation Water quality
Ist 11 Very bad Top priority restoration v-v
W1 2nd 13 Bad Priority restoration 11
3rd 17 Bad Priority restoration I
4th 26 Moderately bad Restoration II
st 19 Bad Priority restoration I
Seojeongri- W2 2nd 8 Very bad Top priority restoration v-v
cheon 3rd 11 Very bad Top priority restoration v-v
4th 19 Bad Priority restoration I
Ist 10 Very bad Top priority restoration v-v
W3 2nd Very bad Top priority restoration V-V
3rd Very bad Top priority restoration V-V
4th Very bad Top priority restoration V-V
323 &% & og 3.2.4 +EZEE}
QA AN AN ERARERE B4R T 1) PHE B Y 2UEA
162 373} 59% 27077047} 54 % E5EI%ck(Table 8). Q7)o SPHoN $AEL shRiolBe] fEsRAro]
AEA(W-T~W-9ollA A Hagrzzzae £ ¢4 (Baetis fuscatus), XAt (Cheumatopsyche brevilineata),
B 77 155 313} 49% 1,3400417F 54 2 EFEAe Z w757 (Chironominae spp.) & 28 ZARAAE=Z A 47
B, AA(W-10~W-12)o 4 ANAY HPfdzxsee 5o ot ‘ﬂ]_’@ et A=, LA 3
F 48 67 145 207 42% 1367THA7 58 2 BRE 5 FRE Ags 0.37~0.799] ®elR deen, ?—._1—‘%

e

Water temperature(°C)

" Do(mg/L)
upH

10.56

1st

738

712 731

4th

6.68 751

4th

13
9.54
I 7.77
2nd

Water temperature(°C)
" Do(my/L)
HpH

7.8 815

4th

6.95 761

3rd

7.01 7.03

I 8.47
4th

Fig. 3. Water quality current state of rivers in agricultural areas
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Table 8. Current status of benthic macroinvertebrates at rivers in agricultural areas.
Phylum Class Order Family Species Individual
Platyhelminthes Turbellaria Tricladida 1 1 120
Mesogastropoda 3 5 80
Gastropoda Basommatophora 3 6 82
Mollusca Architaenioglossa 1 1 33
Pel d Unionoida 1 2 3
clecypoda Veneroida 1 1 3
Oligochaeta Archioligochaeta 2 2 36
Rivers in agricultural areas Annelida L Rhynchobdellida 1 2 14
Hirudinea -
(Total) Arhynchobdellidae 1 1 32
Crustacea Decapoda 1 1 3
Ephemeroptera 3 8 872
Odonata 5 8 103
Arthropoda Hemiptera 3 4 11
Insecta
Coleoptera 2 4 35
Diptera 5 6 626
Trichoptera 4 7 654
Total 37 59 2,707
Table 9. Current state of dominant cluster and community analysis state of rivers in agricultural areas.
. . . . Dominance | Diversity | Richness | Evenness
Category Dominant Species(Subdominant Species) Index Index Index Index
Ist Baetis fuscatus(Simulium sp.) 0.44 2.93 2.58 0.77
Cheumatopsyche brevilineata
W7 2nd (Hydropsyche kozhantschikovi) 043 291 244 0.8
Baetis tuscatus
3rd (Cheumatopsyche brevilineata) 0.5 235 1.84 0.77
4th Apatania KUa (Simulium sp.) 0.47 3.20 3.14 0.80
Ist Chironominae spp. (Ephemera orientalis) 0.46 3.42 4.15 0.77
ond Hydrops'ycbe kgz]mnrsc/ukow’ 0.70 217 176 0.77
Sahu— W-8 (Chironominae spp.)
cheon Chironominae spp.
3rd (Cheumatopsyche brevilineata) 046 323 3.68 0.75
4th Cloeon dipterum(Chironominae spp.) 0.41 3.37 3.06 0.84
Ist Cheumatopsyche brevilineata(Baetis fuscatus) 0.52 2.87 2.85 0.73
2nd Hydropsyche kozhantschikovi 0.47 2.80 1.97 0.88
W0 (Semisuicospira libertina)
3rd Chironominae spp. (Baetis fuscatus) 0.44 3.27 3.08 0.86
Chironominae spp.
4th (Cheumatopsyche brevilineata) 0-50 280 285 0.72
It Cheumnatopsyche brevilineata 0.42 287 2.14 0.80
(Chironominae spp.)
2nd Chironominae spp. (Labiobaetis atrebatinus) 0.52 2.69 1.85 0.90
W-10 Chironominae spp.
3rd (Cheumatopsyche brevilineata) 051 2.9 235 083
4th Cheumnatopsyche brevilineata 0.47 2.92 2.37 0.79
(Chironominae spp.)
Sanha—cheon Ist Chironominae spp. (Dugesia japonica) 0.55 2.97 3.60 0.71
W-11 2nd Chironominae spp. (Cercion calamorum) 0.37 3.14 2.47 0.94
3rd Chironominae spp. (Baetis fuscatus) 0.79 2.11 2.16 0.61
4th Chironominae spp. (Bactis fuscatus) 0.56 2.85 2.72 0.75
Ist Baetis tuscatus(Chironominae spp.) 0.37 3.47 3.56 0.82
Wo12 2nd Baetis fuscatus(Labiobaetis atrebatinus) 0.60 2.48 1.79 0.83
3rd Dugesia japonica(Baetis fuscatus) 0.66 2.20 1.99 0.64
4th Baetis tuscatus(Chironominae spp.) 0.41 3.39 3.16 0.83
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@A E4Fo] AAsHe ulgo] tha We Zom e
) PR ASE 211~347, FRE A%t 176~
4159 W92 UYehtor, #55 A%E 0.61~0.949] 5
2 &2 A= SeH(Table 9).
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Table 10. Result of Benthic Macroinvertebrate Index(BMI) analysis at rivers in agricultural areas.

Category Benthic Macroinvertebrates Index (BMI) Environment condition Class
Ist 70.74 Good B
2nd 85.39 Excellent A
W=7
3rd 80.88 Excellent A
4th 86.83 Excellent A
Ist 66.07 Good B
2nd 69.50 Good B
Sahu—cheon W-8
3rd 62.40 Good B
4th 72.42 Good B
Ist 69.74 Good B
2nd 69.72 Good B
W-9
3rd 67.34 Good B
4th 58.47 Fair C
Ist 66.07 Good B
2nd 56.67 Fair C
W-10
3rd 71.32 Good B
4th 66.67 Good B
Ist 54.35 Fair C
2nd 53.04 Fair C
Sanha—cheon | W-11 :
3rd 53.28 Fair C
4th 51.53 Fair C
Ist 60.52 Good B
2nd 62.05 Good B
W-12
3rd 70.83 Good B
4th 59.38 Fair C
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Holy, AR shdoA Adidez ¥ st BMI A4 A4z shdoA] 27.50~61.352, SH44
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Table 11. Evaluation of ESB index at rivers in agricultural areas.
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Category ESB Environment condition Area control recommendation Water quality
Ist 40 Moderately bad Restoration II
W7 2nd 32 Moderately bad Restoration I
3rd 28 Moderately bad Restoration II
4th 49 Moderately good Protection II
Ist 52 Moderately good Protection Il
2nd 17 Bad Priority restoration I
Sahu—cheon W-8 -
3rd 49 Moderately good Protection Il
4th 46 Moderately good Protection II
Ist 35 Moderately bad Restoration II
2nd 23 Bad Priority restoration I
W= 3rd 33 Moderately bad Restoration II
4th 33 Moderately bad Restoration II
Ist 32 Moderately bad Restoration II
W-10 2nd 21 Bad Priority restoration 11
3rd 30 Moderately bad Restoration II
4th 35 Moderately bad Restoration II
Ist 35 Moderately bad Restoration I
2nd 15 Bad Priority restoration I
Sanha-cheon W-11 — -
3rd 18 Bad Priority restoration I
4th 26 Moderately bad Restoration II
Ist 40 Moderately bad Restoration II
2nd 20 Bad Priority restoration I
Wiz 3rd 24 Bad Priority restoration I
4th 35 Moderately bad Restoration II
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Table 12. Comparative analysis table of rivers in industrial and agricultural Areas.

Category

Industrial area
(Seojeongri—cheon, Doil-cheon)

Agricultural area
(Sahu—cheon, Sanha—cheon)

Micro—habitat of each survey point

Run, Pool

Run, Pool

Overall riverbed substrate

Sand, Gravel, Large rocks

Silt, Sand, Gravel, Large rocks

Water temperature

o 104 ~ 34.2 10.0 ~ 31.6

Physiochemical water (©)
quality evaluation DO(mg/L) 523 ~ 9.71 5.86 ~ 12.53
pH 7.11 ~ 9.06 6.91 ~ 8.60

Number of species appearing

34 families, 45 species

37 families, 59 species

Dominant Species

Chironominae spp.
Baetis fuscatus

Baetis fuscatus
Cheumatopsyche brevilineata
Chironominae spp.

DI 0.49~1.00 0.37~0.79
Community H’ 0.92~3.15 2.11~3.47
Water environment analysis RI 0.56~3.40 1.76~4.15
evaluation T 0.49~0.92 0.61~0.94
BMI . Class .3 -D~B - Class- C~A ‘
Environment condition : Poor~Good | Environment condition : Fair~Excellent
Water quality @ IV-V~II Water quality : II~II
ESB Environment condition : Environment condition : Bad~Moderately

Very bad~Moderately bad

Good
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