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The Quality of Water and Distribution of Vegetation According to Land Use Pattern
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Na? (Department of Environment and Ecological Technology, Korea University, Seoul 136-701, Korea, DDepartment
of Life Science, Sangji University, Wonju 220702, Korea, ?National Institute of Agricultural Science and Technology,
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ABSTRACT: The land use pattem, water quality and vegetation were investigated in the six tributaries,
including Hanggeumcheon and Satancheon of the Namhan hydrosphere, Iksancheon, Jeonjucheon and Gosancheon
of the Mankyung hydrosphere as well as Jongeupcheon of the Dongjin hydrosphere. Forest and farmland
area were extensive in Hanggeumcheon, Satancheon and Gosancheon. Farmland and livestock area were
wide in Iksancheon. Jeonjucheon were occupied with broad urban. Industrial and urban area were extensive
in Jongeupcheon. The loading amounts of biochemical oxygen demand (BOD), total nitrogen (T-N), total
phosphorus (T-P) of Iksancheon and chemical oxygen demand (COD) of Jeonjucheon were determined to
be very high, respectively. The quality of water in Hanggeumcheon, Satancheon and Gosancheon were
determined to be good quality. The species diversity was lower in the down stream than in the upper
stream except for the Gosancheon. Life form of plants were mostly perennial plants in the upper stream and
annual plants in the down stream of rivers. It was estimated that there is high level of disturbance in the
down stream of rivers. The quality of water was significantly correlated with farmland and forest area. In
conclusion, human impacts, such as farmland and housing lot, exerted an influence on the disturbance of

down stream and the water quality of rivers.
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Fig. 1. The map showing the investigation areas with 6 tributaries of Namhan (I), Mankyung and Dongjin rivers (II).




36 QFF - PP RS - A8Y - B0F - AT - e

14.1% w23 I HEe] Hlad Aol w2 A Al EAolg d8E Tl o] w A dhde]
oz WoEgt AT AFAE Bk sHor  FFH, AN, 2oL, FPAGY shxlo] b, A&
82.1%7} FAAZ ©]§HIL Y3 AFA] FHoE APAY Aol FAA Y] e AFHo THY + gk

S FBA7E 242} 09%% 17.1%7F FA= ] Y0 T3 Hede] Fush AR, T mARE ATt
g AFRL BEHE 84.0%2] £BA7F = Sl FA He Ao 39 F4E AN Fol TA] T-NO]
A= 123%Z FPATHE gol 2] Qe Aol 3} e AL Aty uisd AEE JeEPiFg. 2). W%

Table 1. River length and land use pattern of 6 tributaries in Namhan, Mankyung and Dongjin Rivers

Rivers Tributaries River Length Total area Pl e e
(km) (km®) Forest” Farmland” Housing lot”
‘ . 7
Namhan Hanggeumcheon 8.90 11.45 (2782) (5252) ((;)08)
79.5 10.7 9.8
Satancheon 11.68 23.38 (1859) (2.50) (2.29)
3.5 81.5 15.1
Mankyung Tksancheon 160 24.66 (0.85) (20.09) (3.72)
78.8 14.1 7.1
Gosancheon 30 31.01 (24.48) (4.38) (2.20)
) 0.9 17.1 82.1
Jeonjucheon 23 25.8 (0.22) (4.40) (21.18)
" 38 84.0 12.3
Dongjin Jeongeupcheon 15 14.65 (0.55) (12.30) (1.80)
a-c) () unit : Kkm?
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Fig. 2. Comparison of BOD, COD, T-N and T-P concentrate in 6 tributaries having different land utilization background.
A: Hanggeumcheon B: Satancheon C: Iksancheon D: Gosancheon E: Jeonjucheon F: Jeongeupcheon
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Fig. 3. Diversity indices of plants in 6 tributaries having
different land utilization background.

A" Upper area of Hanggeumcheon A: Lower area of
Hanggeumcheon B": Upper area of Satancheon B: Lower
area of Satancheon C": Upper area of Iksancheon C: Lower
area of Iksancheon D" Upper area of Gosancheon D:
Lower area of Gosancheon E: Upper area of Jeonjucheon
E: Lower area of Jeonjucheon F: Upper area of Jeong-
eupcheon F: Lower area of Jeongeupcheon
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Fig. 4. Life form of plants in 6 tributaries having different
land utilization background. Refer to Fig. 3.
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Table 2. Correlation between variables and PCA stand
scores of the three axes

Variables Axis 1 Axis 2 Axis 3
BOD -0.414 0.179 0.349
T-N -0.437 0.008 0.193
T-P -0.366 0.212 0.473
COD -0.360 0.083 -0.027
Annual -0.391 0.187 -0.485
Biannual -0.250 -0.590 -0.197
Perennial -0.396 0.215 0.426
Diversity 0.037 0.698 -0.401
Eigenvalues 5.032 1.746 0.619
Proportions (%) 62.91 21.83 7.73
Cumulative (%) 62.91 84.74 92.47
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Fig. 5. Principle components analysis (PCA) ordination
diagram with respect to variables of water quality, plant
life form and diversity.
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