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Abstract

This study evaluated the impact of various land - use types (industrial, residential, and green areas) on river ecosystem
health and biodiversity using benthic macroinvertebrates. Physicochemical water quality assessments, community structure
analyses, functional group and indicator species analyses, and aquatic environment evaluations were conducted for rivers in
the Anseongcheon watershed. The industrial area exhibited high water temperature (C), high conductivity (zS/em), and low
dissolved oxygen (DO, mg/L). Community analysis revealed that industrial areas had relatively high dominance and low
diversity, whereas residential and green areas exhibited lower dominance and higher diversity. Functional group analysis
showed that Collector-gatherers (CG) and Burrowers (BU) dominated the industrial area, whereas Clingers (CL) were more
prevalent in the residential and green areas. Indicator species analysis identified the species associated with more diverse
habitats in residential and green areas compared with industrial areas. Aquatic environment evaluations indicated that
residential and green areas were relatively more stable than industrial areas but were still affected by urbanization. This
study highlights the relationship between land use and river ecosystem health, and emphasizes the need for region-specific
management and conservation strategies.

Key words : Anseongcheon watershed, Aquatic environment evaluation, Green area, Industrial area, Residential area,
Urban areas
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Table 1. Detailed locations of each survey point
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Classification Stream name Address GPS coordinates

[A-1  Seojeongri stream Pyeongtaek-si, Godeok-myeon Haechang-ri 91-3  37°01'35'N, 127°10'45'E

[A-2  Jangahn stream Pyeongtaek-si, Mogok-dong 452 37°02'22'N, 127°04'33'E

Industrial IA-3  Jangahn stream Pyeongtaek-si, Mogok-dong 346-7 37°01'34'N, 127°04'06'E
areas [A-4  Doil stream Pyeongtaek-si, Chilgoe-dong 535-1 37°02'04'N, 127°05'08"E
IA-5  Doil stream Pyeongtaek-si, Doil-dong 1127-10 37°02'41'N, 127°05'57'E

[A-6  Doil stream Pyeongtaek-si, Mogok-dong 196 37°01'41' N, 127°04'46'E

RA-1  Seojeongri stream Pyeongtaek-si, Godeok-dong 2745 37°02'07'N, 127°02'17'E

RA-2  Seojeongri stream Pyeongtaek-si, Godeok-dong 1968-3 37°02'39'N, 127°02'53'E

Residential ~ RA-3  Seojeongri stream Pyeongtaek-si, Godeok-dong 1832 37°03'33"N, 127°03'09'E
areas RA-4  Tongbok stream Pyeongtaek-si, Segyo-dong 165-1 36°59'55'N, 127°04'55"E
RA-5  Tongbok stream Anseong-si, Wongok-myeon Oegacheon-ri 343 37°02'26'N, 127°07'42'E

RA-6  Tongbok stream Pyeongtaek-si, Bijeon-dong 372-2 37°00'32'N, 127°06'01"E

GA-1  Doil stream Pyeongtaek-si, Mogok-dong 333 37°01'30"N, 127°04'13'E

GA-2  Doil stream Pyeongtaek-si, Doil-dong 1058-2 37°03'16'N, 127°06'51'E

Green GA-3  Jangahn stream Pyeongtaek-si, Jangahn-dong 571 37°03'12'N, 127°04'46'E
areas GA-4  Jangahn stream Pyeongtaek-si, Gajae-dong 367-24 37°03'07'N, 127°04'44'E
GA-5  Tongbok stream Anseong-si, Wongok-myeon Oegacheon-ri 343 37°01'42'N, 127°07'02'E

GA-6  Tongbok stream Anseong-si, Wongok-myeon Chilgok-ri 884-1 37°02'39'N, 127°09'03"E
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Fig. 1. Locations of study sites (Anseongcheon watershed). IA-1~6, Industrial areas survey sites 1~6; RA-1~6,
Residential areas survey sites 1~6; GA-1~6, Green areas survey sites 1~6.
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Table 2. Analysis of water quality parameters by land use type

Classification Water temperature (C) DO (mg/L) pH Electrical conductivity (#5/cm)

1A-1 30.1~34.2 (32.4) 5.0~5.8 (5.4) 7.4~7.8 (7.6) 747.5~896.1 (822.3)

1A-2 13.6~28.5 (21.1) 8.4~11.6 (9.6) 7.2~8.9 (8.4) 600.2~687.2 (642.5)

Industrial 1A-3 14.4~25.0 (19.6) 6.9~10.6 (8.5 7.5~83 (7.8) 555.4~608.2 (581.2)
areas 1A-4 11.4~28.0 (20.2) 7.3~8.9 (8.2) 7.2~7.8 (7.6) 651.6~721.8 (686.9)
1A-5 12.2~27.5 (21.0) 7.7~10.6 9.1) 7.5~8.8 (8.1) 597.1~652.2 (625.0)

1A-6 11.9~27.7 (20.1) 7.1~8.5 (7.6) 7.5~8.1 (7.8) 588.3~651.2 (620.4)

RA-1 11.5~26.5 (18.5) 7.1~9.8 (8.3) 7.1~8.1 (7.8) 570.2~624.8 (597.4)

RA-2 12.1~26.0 (18.5) 6.7~9.5 (7.6) 7.5~8.0 (7.7) 555.8~607.0 (583.2)

Residential  RA-3 13.5~25.5 (19.3) 63~8.1 (7.1) 7.4~8.0 (7.8) 552.6~587.7 (564.8)
areas RA-4 11.4~25.3 (18.9) 6.6~7.6 (7.0) 7.5~7.8 (7.6) 528.8~579.3 (554.6)
RA-5 10.3~24.5 (16.9) 7.7~11.9 9.3) 7.8~8.1 (7.9) 543.6~605.3 (579.7)

RA-6 10.3~26.5 (18.4) 6.3~8.4 (7.1) 7.5~8.1 (7.8) 591.5~643.0 (614.1)

GA-1 13.7~27.5 (20.8) 6.9~8.8 (7.9 7.8~8.2 (8.0) 605.2~659.2 (637.2)

GA-2 12.4~25.0 (18.8) 6.3~8.8 (7.5) 7.7~8.5 (8.0) 582.0~617.7 (607.6)

Green GA-3 14.2~26.0 (19.8) 6.0~6.8 (6.4) 7.7~8.1 (7.9) 581.6~626.5 (607.3)
areas GA-4 11.1~26.5 (18.9) 6.1~9.2 (7.7) 7.8~8.2 (8.0) 581.8~621.2 (602.0)
GA-5 10.7~25.5 (17.8) 5.2~7.7 (6.6) 7.5~8.2 (7.9) 546.6~589.3 (569.6)

GA-6 12.4~25.8 (18.6) 6.3~9.0 (7.5) 7.7~8.1 (7.9) 575.5~621.4 (604.1)

Note : The values in parentheses represent the average values from four investigations at each survey point
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Fig. 2. Comparison of number of species and individual density across industrial, residential, and green areas.
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Fig. 3. Comparison of community analysis in industrial areas (a), residential areas (b), green areas (c). The dominance index
and evenness index indices showed a negative correlation, while the diversity index and richness index indices
exhibited a positive correlation.
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3.3.3. £& ALt

TR ol A ZARHE TESB A4 8~439]
We 2o XA (Environmental status)s=
"Very bad'~"Moderate", "E'~"C" 55 (Class)22
yepgth 2199¥8E])(Area control) "Priority restoration’”
~"Monitoring", &5 5(Water quality) "IV-VI'~
"II", &¥H%(Species nichness) "Very low'~
"Moderate" %}, B+ TESB #E(21)°l wHE 2173/
£ "Bad’, 'D" THCEE e AESB A4E 1.6~
2,59 & Beom, 24 E= "Very bad'~"Bad’,
"B'~'D" THLE EREAC A9®E "Priority
restoration’~"Restoration’, &&5& "TV-VI'~"III",
F5RE "Very low'~"Low" SItt. B AESB 34(2.0)
of ME G "Very bad', 'E' 5522 YE
o} BMI A4+ 19~429] 2|2 Hrt=|glom, 87
ei= "Very bad"~"Poor”, "E'~"D" 5822 YENT
ot I+ BMI #Q06)°l ©E SAEAEH= "Very bad',
"B 5 8Y o2 EAEU FAX oA 2AF
¥ TESB A4 14~389] gh& Hylor, &7/ JH
+ "Bad'~"Moderate', 'D"'~"C" 522 YEFIT
21932 "Restoration”~"Monitoring", T35
T'~"T", E3HE "Low'~"Moderate" = 241}
ot Bk TESB #(25)° wh& &34 H= "Bad", 'D" &
FO=2 et AESB A4 2.0~2.69] #& B
o A EE "Very bad'~"Moderate”, "E'~"C"
Talo2 FAE A9 "Priority restoration”
~"Monitoring", F&5d "IV-VI'~'Il", T5HE
"Very low"~"Moderate" $Ath. %+ AESB 44(2.3)°l
2 74 H= "Bad', 'D" 58C=E UET BMI
AP 27~459] A2 HrEGl o, Sl
"Very bad'~"Poor", 'E'~"D" 5822 YEttt 3
o BMI #(34)° 2 &73/dEi= "Very bad', 'E' &
| F£Fo2 BN AR oA ZAA]HAE
TESB A4 13~439 & Helom, &7 A=
"Bad'~"Moderate’, 'D"~'C" 3522 YEWT A
A#] "Restoration"~"Monitoring", 5255 "II"
~'T1, 5L "Low'~"Moderate” 2 2=t
Ht TESB #h(26)°1l thE €73 AJHl+= "Bad', 'D" 58
o2 YEPT AESB Al 1.6~2.69] @2 B3l
o], 24 A= "Very bad'~"Moderate”, "E'~"C" &
o2 BN 93] "Priority restoration”

~"Monitoring", F&%5% "IV-VI'~'ll', F3F=

"Very low"~"Moderate" SAtF. B+ AESB %4(2.2)°l
w2 3 A= "Bad', 'D" 5522 UERTE BMI
A= 27~519] A2 FrtEglon, 87 A=
"Very bad"~"Fair', "E'~"C" &2 YelGtTE Bt
BMI #(35)°l w2 373 A+ "Poor’, 'D" 5F9]
Fo2 EAEGIHTable 3).
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Table 3. Environmental status based on aquatic environment evaluation (TESB, AESB, BMI) in industrial, residential and green
areas

ESB

Classification BMI
TESB AESB
Range 8~43 (21) 1.6~2.5 (2.0) 19~42 (26)
Class E~C (D) E~D (E) E~D (E)
Industrial Environmental status ~ Very bad~Moderate (Bad) Very bad~Bad (Very bad) xgyiafd;%or
areas Species richness Very low~Moderate (Low) Very low~Low (Very low) N/A
Water quality IV-VI~II (11T) IV-VI~I (IV-VI) N/A
Area control Priority rfestoration~Monitoring Pri‘ori.ty restorat19n~Restoration N/A
(Restoration) (Priority restoration)
Range 14~38 (25) 2.0~2.6 (2.3) 27~45 (34)
Very bad~Poor
Class Bad~Moderate (Bad) Very bad~Moderate (Bad) (Very bad)
Residential Environmental status  D~C (D) E~C (D) E~D (B)
areas Species richness Restorati.on~Monitoring Priority r.estoration~Monitoring N/A
(Restoration) (Restoration)
Water quality MI~II (11T) IV-VI~II (IIT) N/A
Area control Low~Moderate (Low) Very low~Moderate (Low) N/A
Range 13~43 (26) 1.6~2.6(2.2) 27~51 (35)
Class Bad~Moderate (Bad) Very bad~Moderate (Bad) zgeorzrl))ad~Fair
Green Environmental status  D~C (D) E~C (D) E~C (D)
areas Species richness Restorati'onA«Monitoring Priority r.estoratior1~Monitoring N/A
(Restoration) (Restoration)
Water quality 1I~1I (I1) IV-VI~II (11T N/A
Area control Low~Moderate (Low) Very low~Moderate (Low) N/A

Note : The values in parentheses indicate the mean value and its corresponding environmental status, class, area control, water quality grade,
and species richness
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