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ABSTRACT

The relationship between land uses and water quality was investigated at Kyong-an Stream.
Some 70% of this watershed was forested area, half of which was comprised of Pinus densiiflora
community.

Concentrations of NH,*, NO;~, NO,", total nitrogen, ClI~, PO{*~, DO, and BOD increased gradu-
ally from upstream to downstream, whereas heavy metals did not have such tendancy with the
exception of a few sites, Urban area was significantly correlated with hardness and chloride con-
centration. Relationship among phosphate concentration(P), cultivated field area(F), and stream
length(8) in each basin was P = 1.7912 F /S + 0.0103. The concentration of NH,* was positively
correlated with the population size and cow density within the catchment, The effect of urban
area(U) and stream length on the pH(pH) was represented by pH = —4.7344 U /S + 6.52.

It can be concluded that the control of nonpoint source pollution as well as point source pol-
lution is one of the imnportant problems of water quality management, especially geological proper-
ties must be considered for sustainable development.
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(coldness index:Cl)+ —27.47C - month, k% # & (potential evapotranspiration:PE)&
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dex:K)+ 10.5% YeEhH @M (K>10) o sigach(Yim and Kira 1976). 2312 BFE R % &
Akl K Climate-diagram() 2 3} 1983)2 B F EF(6~8H)o) Bifi7 e ES
ZR§AL] S 35he),

THF AR S

B2 AR 34T 1:50,0009 MEES B0 2 meol mskel 1A i #ahe] frkt 3k
AR O 2 B stal JERMitE S OA A AR (= - 2), A7HA, B2 o2 Bastith

R B CBKGRENE 198%92) 55 2E31 B AES Tl HEHEEE ERSIIT X
RS 1608 $£KiEH 118 #£A%S ko] 1:50,0002 LA HEES kst £hkme] +
AR RS MERT SHEES el B giEl R (EINEL, BT, S 9 Rt
fEFAE ot KEam, A0S, REMERR 5& dotstad & $£kIE5] LA AR
W, AOEE 2 REEE, £k 2 #E & gisted KEzle] RS Hatsidoh



September 1995 Yim ef al. : Stream Water Quality According to Land Use 343

KAWE

B Aol A e 7@ #Es(Site A, B, D, E, F, H, K)2] #{~ HRBEINN HAHS i
ol A 118 #2k(Site C), EHHE MERANM HKASE Fijkol 1A #25i(Site G), EAHW RFR
ol A HAHE LikolA 118 s (Site 1), BN HE waBAM KA kA 18 B (Site
1), B EEBAAM HARE ol 1E e (Site L), A, skl —#oll A A
e Tl A 48 #Ek(Site P, O, N, M) # 168 #2600 A 19914 68 6~78l #RkatAen
gl o] B atela SA4o] Bl A fAR 11708 A skt (Fig. 1).

k% (water temperature: WT) @} pH¥ Horiba Water Analyzer(Model U-7)& £/ 3+<
Bl A WES A L EEey B % E K E (biochemical oxygen demand: BOD), {b#4y B
3k & (chemical oxygen demand: COD), i #& % E(DO), MR, #z=H*(total kjeldahl ni-
trogen: TKN), NH,*N, NO;” —N, NO, —N, #&&2(SS), CI", 78, &, &, °}d, /=%
o thal A= EE =X APHA, AWWA, WPCF ¢} Standard Methods(1971) HE#ELE &t
=g

NAMHAN RIVER
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Fig. 1. The sampling sites (A-P) for stream water x R
and the studied catchments (a-k). Fig. 2914 2w DOE #u2h EolA 8.7
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Table 1. The area of land use types in eleven selected stream basins (km?)
Watershed
Land use type - - Total
a b c d e f g h i ]

Forest area 242 641 090 1.37 7.64 1.13 239 21.44 1.14 133 0.43 46.60
ratio* 050 0.47 032 072 079 0.8 074 093 0.63 051 0.25 0.70
Paddy field area 1.04 2.00 0.43 0.28 085 008 031 035 016 0.72 0.80 7.02
ratio 0.21 015 0.15 0.15 0.09 006 0.10 002 0.09 0.28 0.46 0.11
Dry field area 020 150 001 001 038 0.04 030 0.07 013 014 0.02 2.80
ratio 0.04 0.11 0.00 0.01 004 0.03 0.10 000 0.07 0.05 0.01 0.04
Urban area 1.20 3.75 143 0.21 0.83 0.04 0.17 100 0.23 0.36 0.06 9.28
ratio 0.25 0.27 051 011 0.09 003 005 004 013 0.14 0.03 0.14
Road, etc. area 0.02 0.00 0.02 0.02 0.00 0.03 008 0.10 0.14 0.06 0.42 0.88
ratio 0.00 0.00 0.0 001 0.00 0.02 002 000 0.08 002 024 0.01
Total 4.88 13.66 2.79 1.89 9.70 132 3.25 22.96 1.80 260 173 66.58
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Fig. 2. The variations of DO, BOD, and COD from the downstream to the upper stream of

Kyong-an Stream,
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Fig. 3. The variations of total, ammonia, and nitrate-nitrogen from the downstream
to the upper stream of Kyong-an Stream,
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Fig. 4. The variations of suspended solid (SS), pH, and hardness from the downstream to
the upper stream of Kyong-an Stream.
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Fig. 5. The variations of PO/~, Cl

~, and Fe?" from the downstream to the upper stream of
Kyong-an Stream,
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& Bol TAHE o] BT TS KEHRe ARl FEFS VeElAT

DOV BOD+ #mmf& o 218 Avhe gl x|t i@ fe] wme 55 &&ngo] Wl
37 BODE #mmste #me Belon Fig 2014 DOE &208% #3558 AvhdA shata
B33 2o A= oA ol on, BODe CODE =1 A Ho Mz & 3 & B<l X
of B33 Fule Hlnd A FA 2 syt 4 HAv) R Wk B8] EM G
BT 2 S-S (v DOE vl ¢ Stolx] 3 BODE Eolfith dx=E Ca v} Mgt %
o H9-5E d ol thiE Hede o 9 Eeld o Avy A&l 7]k, Nakane
5(1979) & Car& A2 wapel wet 71shF549o 2 wipsoli o a s #RilifbH A
HE Tk 23he] Cazr ] wjZo] Wmsols HAEo EAHA = fo]3 S el =
Ao @ AL o5 7he] DAL Y(HALE, mg/)=1171X(E U3 &, %)+43.8°.2 &
el 10% wmshd =7t of 12 mg /1 orF @imEch, LikE &55 FE7F golAE &
felw Fig, 33} 404 B mEE GOl Hyk7t =2 22 £ Ao FAgd 2% ses
Atz h

1" sfet e A elatas thi-wo] kgl 719187 uiw o gilimkE 1%
Fo o) AREE ZA T Qlon, #AAS Y(CIT, mg/1)=1.191X (¥R E 5% ) +5.91 5 #H
&0l BN FE i FEv)t HopAY LifE #4E Hie] Hilthe A& o At
(Fig. 5).

PO# P w3 £4)517] wj o] Table 3914 ®i= uhoh ol awfim el BItkE o8]
koLt @ W ol sty PO Pyl Bmete 48E noln gor ir@ﬂm'{oﬂ Sl

Table 3. The correlation coefficients between water quality parameters and land use types in
Kyong-an stream

Land use ratio

Parameter
Urban Paddy Field Forest
DO —0.5226 0.1452 0.0159 0.1564
BOD 0.5694 —0.0234 —0.0131 —0.2674
COD 0.4185 —0.0169 —0.4864 —0.1252
SS 0.5222 —0.0206 0.1276 —0.2424
Hardness 0.6554* 0.0446 —0.2137 —0.3673
Ct~ 0.8272* —0.0053 —0.2525 —0.4409
PO~ 0.3113 —0.0805 0.5447 —0.1695
TKN 0.4980 —0.1558 0.2583 —0.1863
NH,"-N 0.6354* —0.0359 0.3659 —0.3747
NO;~-N 0.2003 —0.0037 —0.3401 —0.0774
NO,™-N 0.3589 —0.0564 —0.1279 —0.1045
pH —0.7937* 0.1389 —0.2218 0.3216
Fe** 0.8858™ —0.0259 —0.2527 —0.4706
Zn>" —0.0255 0.0981 0.2151 —0.0048
Cu®*t —0.0001 0.0217 —0.2968 0.0727
Temperature O 6678* —0.0437 0.2070 —0.3628

* .

: significant at 5% level

.

: significant at 1% level
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olg x gl IAE Now FolAo] HE Folxy olE MRS Z(pH) = —4.734[X(=
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