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Spatial and Temporal Variability of Water Quality in Geum-River Watershed and Their Influ-
ences by Landuse Pattern. Han, Jeong-Ho, Young-Ju Bae and Kwang-Guk An* {(Department
of Bioscience and Biotechnology, College of Biological Science and Biotechnology, Chung-
nam National University, Daejeon 305-764, Korea}

The objective of this study was to analyze long term temporal trends of water chem-
istry and spatial heterogeneity for 83 sampling sites of Geum-River watershed using
water quality dataset during 2003~ 2007 (obtained from the Ministry of Environment,
Korea). The water quality, based on multi-parameters of temperature, dissolved oxy-
gen (DO), biochemical oxygen demand (BOD), chemical oxygen demand (COD), sus-
pended solids (SS), tetal nitrogen (TN), total phosphorus (TP), and electric conductivity
(EC), largely varied depending on the landuse patterns, years and seasons. The water-
shed was classified into three different landuse types : forest stream (Fo), agricultural
stream (Ag), and urban stream (Ur). Largest seasonal variabilities in most parameters
occurred during the two months of July to August and these were closely associated
with large spate of summer monsoon rain. Conductivity, used as a key indicator for
an ionic dilution during rainy season, and nutrients of TN and TP had inverse func-
tions of precipitation. BOD, COD decrease during the rainy season. Minimum values
in the conductivity, TN, and TP were observed during the summer monsoon, indicating
an ionic and nutrient dilution of river water by the rainwater. In contrast, major
inputs of suspended solids (SS) occurred during the period of summer monsoon. The
landuse patterns analyses, based on the variables of BOD, COD, TN, TP and SS, showed
that the values were greater in the agricultural stream (Ag) than in the forest stream
(Fo) and urban stream (Ur) and that water quality was worst in the urban stream (Ur).
The overall dataset suggest that efficient water quality management, especially in
Gap-Stream and Miho-Stream, which showed worst water quality is required along
with some of urban stream (Ur), based on the analysis of landuse patterns.
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Fig. 1. The map showing the sampling sites of Geum River
watershed. respectively (T1: Muju Namdae stream,
T2: Yeongdong stream, T3: Bocheong stream, T4:
Okcheon stream, T5: Gap stream, T6: Miho stream,
T7: Yoogu stream, T8: Seokseong stream, T9: Non-
san stream).

_SZT S5r S13

T5
T4
s23
T1 T2 T3

] =
837} AR S AR ST (Fig. . =3k 37 Al
A 27l A3t AR dF EAE A 27 9 XA S,
S5, 818, 523, S24, 561, S67, S74, S81) @ F2. 97 #4)
ARA(T1I~T9Ho 2 FE8le] ¥R - J7}ebai e (Fig. 2).

2. FA2 R

7 A9 $ARRE B3] 93k 20039 1Y
FE 2007 1297HA] 7 HelA] o HE)Ee ERA
ABALES] AHARE A8t RA3T AAs &
Aol o] 83 $AWpE L2 (Temperature), LA LA
(Dissolved oxygen, DO), A &-3}3t3] A4 7=k (Biochem-
ical oxygen demand, BOD), 3314 AlA~ @ F-2F(Chemical
oxygen demand, COD), 2% (Suspended solids, SS), &
%) 4 (Total nitrogen, TN), &<l (Total phosphorus, TP), %
714 = % (Electric conductivity, EC)2A] 87} 324 A
Aeleich 27 4A9) 79k 20034 195 2007
129704 71449 AelElE olgstel BF, A, ne
Ko, FAF & 53] H 7SS AMslelw =3 74
3o ARA BEAL st 5~692] AutAd 7] (Pre-
monsoon, PRE), 7~8¥¢] #Avu}7] (Monsoon, MON), 9~
10494 2] Aw}37] (Postmonsoon, POS)E F--3le] 25}
At

T9

T8

$24 861 t 867 l 874 S80 m—
| T7
T6

Fig. 2. The diagram of the mainstream, and tributary streams to Geum River watershed. In the diagram S and T indicate
the mainstream site (S), and tributary stream (T), respectively (T1: Muju Namdae stream, T2: Yeongdong stream,
T3: Bocheong stream, T4: Okcheon stream, T5: Gap stream, T6: Miho stream, T7: Yoogu stream, T8: Seokseong

stream, T9: Nonsan stream).
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Table 1. Classifications of landuse types in Geum River watershed. The forest stream, agricultural stream, and urban
stream were designated as a forest, agricultural, and urban dominance of >40% total landuse, respectively.

Watershed types Sampling sites sig;ﬁgoéi:is
Forest stream S1, 82, 83, S5, S6, S9, S10, 811, S12, $18, S14, S15, S16, S17, 95

518, 519, 820, 521, 822, 823, 8524, 534, 854, 856, 879

- 54, 57, 88, 829, 830, 531, 841, 844, 849, 850, 851, 852, 853,
Agricultural stream ; S55, 857, 558, 559, S60, 561, 863, 864, 865, S66, 868, 569, 36
871, 872, S§73, 874, 875, 876, 377, 878, 881, 582, S83

825, 826, 827, S28, 832, S33, 835, 536, 337, S38, 539, 840
842, 843, 845, 546, S47, S48, S62, 867, 870, S80

Urban stream 22
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Fig. 3. Total annual precipitation along with seasonal
o g DA means of premonsoon (PRE), monsoon (MON), and
postmonsoon (POS) and monthly precipitation with

.~ o . weak monsoon (2006) and intense monsoon {(2003)
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Table 2. Overall means+8.D. (standard deviation) and
range (minimum-maximum) of physical, chemical,
and biological parameters in Geum River water-
shed during 2003 ~2007.

Parameter Means+8S.D. Range
Water temperature (°C) 15.40£1.08 12.80~18.32
DO(mgL™Y) 10.44+0.66 8.93~11.75
BOD(mg LY 2.39+1.32 0.71~6.90
COD(mgL™) 4.51+2.00 1.38~9.80
TN(mg L™ 3.81+2.09 1.59~12.75
TP(ug L™ 140.05+160.45 20~930
BEC@uSem™) 230.03+89.67 77~558
SS(mg L™H 11.16+8.36 1.6~32.3

(DO=Dissolved oxygen, BOD=Biochemical oxygen demand, COD=
Chemical oxygen demand, TN=Total nitrogen, TP=Total phospho-
rus, EC=Electric conductivity, and SS=Total Suspended solids)

o} =3 ECH HF3E 230uS em'o)glom, W
T7~558uS em 12A A|HER Z 3}olE Ho|E Rlor
viebdel 889 == FF 112mgL7e|glor, W=
1.6mgL*~323mgL o2 Jeh} ECS AR A3ke
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390 SES - uAF - BT

(@ 19 (b) 12,0
*
18- 11.54
SEEVE 11.01
5 .
E 16 . = 105
= ap
5 g
2 154 5 100
g
5} Q
= 144 9.5
13- . 9.0 ]
12 : : , 85 : - -
Fo Ag Ur Fo Ag Ur
) g d) 12
7.
10 .
6_
a0 ,_".“ 8
S A
oo o
g 4 £ 6
a a
3 )
2 S 4 ‘
N i
1 ey
0 T T . 0 y T .
Fo Ag Ur Fo Ag Ur
(e 14 (£) 1000
.
12' 800-
101 °
o . ~ 600 .
A 8 B *
& . ¥ 400
S’ 6_ N
Z &
) [l
" . 2001
ts-
| == o
0 . : : : : :
Fo Ag Ur Fo Ag Ur
(®) 600 ) 35
L] L]
500 - 30 s
* 25
< 400+ ° -
g . Ny 201
w 3004 [
ES £ 15
Q
B 200- )
= 7
100 s 5-
0 . . : 0 : : :
Fo Ag Ur Fo Ag Ur

Fig. 4. Changes of water quality, based on landuse patterns of forest stream (Fo), agricultural stream (Ag), and urban
stream (Ur) during 2003 ~2007.
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Fig. 5. Spatial variations of water quality along the main axis of the Geum River. The each data indicates the average of
2003 ~2007. In the figure S and T indicate mainstream and tributary stream, respectively.
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