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The Influence of Land Use on Water Quality in the Tributary of the Yeongsan River Basin. Jung,
Jae-woon, Byung-Jin Lim, So-Hyun Cho, Jin-Hee Choi, Kwang-Duck Song, Don-Woo Ha,
Hae-Sung Kim, Seung-Ho Park, Tae-Hee Hwang, Soo-Jung Jung, Dong-Jin Lee and Kap-
Soon Kim* (Yeongsan River Environment Research Laboratory, National Institute of
Environmental Research, Gwangju 500-480, Korea)

This study assessed the impacts of land use types on water quality in the tributary of
the Yeongsan river basin. Temporal changes in water quality parameters (BOD, COD,
TOC, T-P, T-N, SS) were investigated. 13 water sampling sites were selected; they were
then collected and analyzed according to the standard method. The results showed
that water quality parameters of the study sites ranged as follows : BOD, from 0.3 to
21.9mg L™ *(mean 3.3 mg L™%); COD, from 1.0 to 38.0mg L™* (6.4 mg L™%); TOC, from 0.6
to 20.0mg L™t (4.5mg L™Y); T-P, from 0.009 to 1.973mg L' (0.144 mg L™%); T-N, from 0.6
to 17.1 mg L ! (mean 3.5mg L™%); SS, from 0.3 to 292.0 mg L™!(20.3 mg L™1). Generally,
the paddy and upland dominated region had high concentrations of water quality
parameters, whereas the forest dominated region had low concentrations. In addition,
water quality parameters were positively correlated with paddy and upland, whereas
the parameters were negatively correlated with forest. The result implies that paddy
and upland are the dominant factors leading to stream pollution in the study sites,
while a higher percentage of forest area contributes to improved water quality. There-
fore, it is important to manage paddy and upland in order achieve efficient management

of water quality.
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Fig. 1. Location of 13 sampling sites.

gen), T-P (Total phosphorus), SS (Suspended Solids)©]®,
AR A o AFAATA | Fdlo] BAFGT B o
Fol] AbeE SAAtas 2011 19EE 20119 1297}
A 249 Ase DL R 2IE A9 =
Aol 4 Ak LAl 98] AR 1/25000 E4] o] &
2 Baally A9F ARE A 29 dE )4
A9 FERR ALE BEIG

70

3. Box plot @ EA1 &4

2717 E< 2AAMNN 40358 A9E b
plote 2 Z3H 3} Box plot-> F 7] o]Ale] Achisx
Almel7] fleled A Tz 74 Hske] A%
=] @9k (5%, 10%, 25%, 50%, 75%, 90%, 95%)-2 A}x} 3
B2 mABle] T2l T = o] T = o )
o] FHuzk 9 gk vlws BE HTA] A
Q) Wl AP q mely BQatEe] B )
v gekst Age] A3 55 vad o ds &
S ole Amacke] BEA Wyelh =8, AR
A as ZAAH) SRS B4 o) gsle] A
A BA 5o EAEAL SPSS(ver. 18.0)F ©]-4-3}41
o ARG (0 1914 171909] & Asked degk
o] 10] 7PHE4E A Frhe 2L ovl g g,

giA

[
g/k

500

W 2011 [ Average of 1981~2010

400
300

200

Rainfall (mm)

100

| 1

Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
Month

Fig. 2. Characteristics of monthly rainfall in the Yeongsan
river watershed.
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Table 1. Land use classification of study sites.
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Residential Paddy

Upland

Forest Etc.

Total
Sites Area Area Area Area Area area
0 0, 0, 0, 0,
(km2) % (km?) % (km2) % (km?) % (km?) % (km?)
Y01 12 4.3% 35 12.9% 2.1 79% 196  724% 06 2.5% 27.0
Y02 0.2 3.6% 1.9 31.5% 0.4 6.2% 28  467% 0.7 12.0% 6.0
Y03 0.1 2.4% 13 26.0% 05  10.1% 27  540% 0.4 7.5% 5.0
Y04 25 6.6%  16.0 42.1% 88  23.1% 93  244% 14 3.8% 38.0
Y05 35 8.3% 117 27.9% 100  237% 144  343% 1.9 5.8% 41.6
Y06 05 4.8% 35 31.2% 21 188% 49  437% 02 1.5% 11.2
Y07 11 2.6% 8.8 20.4% 51 119% 255 593% 2.4 5.8% 42.9
Y08 3.7 121% 9.9 32.1% 60  19.5% 98  318% 14 4.5% 30.8
Y09 0.3 3.6% 16 18.4% 10 11.3% 57 641% 02 2.6% 8.8
Y10 0.2 1.6% 17 12.0% 1.1 74% 109  758% 0.4 3.2% 14.4
Y11 25  115% 5.0 23.5% 6.1  283% 69  322% 09 4.5% 215
Y12 1.9 55%  17.1 50.4% 97  28.7% 42  125% 1.0 2.9% 33.8
Y13 0.2 1.0% 16 6.9% 0.4 19% 204  876% 0.6 2.6% 23.2
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Fig. 3. Box plot of BOD, COD, TOC, T-P, T-N, and SS.
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Table 2. Descriptive statistics of water quality parameters at the monitoring sites. Unit:mg L™?
Sites Variable BOD; COD TOC SS TN TP
Max. 4.6 8.8 6.2 27.1 7.7 0.264
Yo1 Min. 0.6 1.9 1.3 0.3 1.9 0.020
Median 1.9 3.6 2.6 2.3 3.8 0.042
Average 1.9 3.8 2.7 4.2 3.8 0.055
Max. 55 12.1 7.2 260.3 5.3 0.407
Y02 Min. 0.8 2.3 15 3.2 15 0.036
Median 1.8 3.6 25 20.8 22 0.098
Average 2.4 4.7 3.0 50.2 2.5 0.125
Max. 7.4 11.7 7.4 46.6 5.5 0.319
Y03 Min. 0.4 17 1.3 11 14 0.023
Median 14 3.7 2.4 6.0 2.2 0.094
Average 1.9 4.3 3.0 9.8 2.4 0.103
Max. 12.8 14.3 8.9 137.1 5.0 0.397
Y04 Min. 0.8 2.8 2.0 3.3 0.7 0.072
Median 2.2 5.4 3.9 19.8 23 0.152
Average 3.3 6.4 4.4 30.7 24 0.168
Max. 11.5 20.0 14.2 98.3 8.8 0.359
Y05 Min. 11 3.1 3.3 1.7 2.0 0.058
Median 3.3 6.3 5.0 11.0 3.3 0.137
Average 3.9 7.1 55 16.5 3.3 0.151
Max. 10.1 16.1 10.9 189.3 5.8 0.527
Y06 Min. 0.8 18 2.0 0.9 11 0.026
Median 2.4 5.8 4.1 10.9 2.8 0.081
Average 2.7 6.1 4.3 20.7 3.0 0.102
Max. 7.4 15.1 8.7 453 4.8 0.205
Y07 Min. 0.4 23 1.7 15 0.8 0.013
Median 1.6 4.8 3.3 9.1 1.8 0.062
Average 1.9 5.3 3.6 11.8 1.9 0.067
Max. 5.2 14.4 8.4 164.8 11.1 0.757
Y08 Min. 0.5 2.6 1.8 1.7 1.4 0.035
Median 1.9 5.3 33 10.8 37 0.082
Average 1.9 5.2 35 17.1 4.0 0.115
Max. 11.1 135 10.6 60.4 7.4 0.298
Y09 Min. 1.3 4.9 2.9 21 0.6 0.040
Median 3.0 7.5 5.7 11.8 2.8 0.118
Average 3.8 8.2 6.0 13.2 3.0 0.124
Max. 3.2 7.3 4.5 27.0 4.4 0.117
Y10 Min. 0.3 2.2 11 0.7 0.7 0.009
Median 1.0 34 2.1 3.2 25 0.028
Average 1.1 3.6 2.2 4.3 2.4 0.030
Max. 21.9 38.0 20.0 139.9 15.0 1.973
Y11 Min. 25 6.5 6.6 3.3 3.9 0.124
Median 8.1 12.9 8.7 22.7 8.2 0.434
Average 8.8 12.7 9.3 49.2 8.4 0.500
Max. 14.4 24.2 14.6 292.0 17.1 0.470
Y12 Min. 1.8 5.9 4.0 6.5 15 0.054
Median 6.6 11.9 8.2 53.0 4.7 0.245
Average 6.9 11.9 8.1 55.2 5.7 0.249
Max. 4.1 9.1 5.6 64.0 4.0 0.194
vi3 Min. 0.3 1.0 0.4 0.4 1.0 0.010
Median 0.8 2.0 0.9 31 2.2 0.021

Average 0.9 2.2 11 9.8 21 0.036
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Table 3. Correlation coefficients among six water quality
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Table 4. Correlation coefficients between water quality
parameters and land use.

Items BOD COD TOC T-P T-N SS
BOD 1 .882** .896** .631** .640** .436**

COD 1 943**  624** 619** B55**
TOC 1 .619** 643**  446**
T-P 1 A74*%*  523**
T-N 1 71
SS 1
(**p<0.01)

7178 Amg o4 7 sk eqldl 2L
4 WE5Y 9 ETae U 2rhHe 24

o
7 olgoixior @ Ao wekec

A 187 &5 AAe) & 315079 44}
2% olgsle] AR B Al (Table 3). 42
g5 ARy BAA 47189 AR debie

BOD, COD, TOC®] AF#Hile] ol 4dat=uc) 27|
Uehgol E3)], cODg} TOCS] A}#Ad o] 0.9430 % wj-$-
A Jelteh T-N3} ss& Al9)sh ymA] $A852t
ABA Gt AUk oz =31 wEl ofo] 7ke Hel B o
To AR A 5A AR woH A
FEx Fopdl 7oz FtElth o]i= Jeon et al. (2001)
o] & AfelA SS, COD, T-N, T-P2| A4S &
o AelellE 2 AHAATL ST B1

Table 4% A4 137) 2818 A e) 4255
O (A7}, =, W, AL, =) A
go] e ARRA A deln Ao =X 040

_‘l

=N
of
b
_tg
g

Aoz w3} g Belslol L 74 it
o W) qJopsl Ag SAFHY AR e] BE g9 4
BAAE wT ol B AT AR A5 el

. . Paddy+
Items Residential Paddy Upland Forest Upland
BOD 571* A468*  .798** —.658* .652*
COD .561* .544*  835** —707** .716**
TOC .587* 511*  .840** —.695** .698**
T-P .397* .696**  579*  — 720** 695**
T-N .686** .262*  .682* —-.507* .471*
SS .664* .386*  .744** —.622* 576*

(**p<0.01, *p< 0.05)
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