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Soil Physical and Chemical Characteristics of
River-Bed Sediments in River Basins

Yong-Seon Zhang, Yeon-Gye Sonn*, Chan-Won Park, Byung-Keun Hyun,
Yong-Hee Moon, and Kwan-Cheol Song

National Academy of Agricultural Science, RDA, Suwon 441-707, Republic of Korea

The river-bed sediments from the major river basins were analysed for the chemical and physical propetties to
evaluate environmental safety for the agricultural uses. The samples were taken from 16 sites of Han river, 36
of Geumgang river, 27 of Yeongsan river, and 140 of Nakdong river. The total of 219 samples from the 28
counties were taken from the surface of the sediments at the depth of 50 cm. The particle density of the
sediments was greater than 2.63 Mg m” and the whole range of the density was 2.60~2.69 Mg m”, the
average particle size was 0.7 mm whereas the size range was 0.075~0.85 mm. The analyses of the particle
sizes by basins showed that Han and Geumgang river had particle sizes of 0.075~ 0.85 mm, while Geumgang
and Yeongsan river had particle sizes of 0.25~0.85 mm. Geumgang and Yeongsan river tended to have
greater particle sizes. The average values of the chemical properties were 6.3 for pH, 0.16 dS m’ for EC,
8¢g kg'1 for organic matter, 101 mg kg'1 for available phosphate, 0.39, 3.47, and 0.93 cmol. kg'1 for exchangeable
potassium, calcium, and magnesium respectively. The greatest property at each basin was pH for Han river,
Ec, available phosphate and exchangeable sodium for Geumgang river, organic matter, exchangeable calcium
and magnesium for Yeongsan river, and exchangeable potassium for Nakdong river.

Key words: Soil physical characteristics, Soil chemical characteristics, River-bed sediments

x
re

2] haizEde 5

il
A 9 B, ANE BA A, W 9H84 2 5
al

A4 2011, 9. 16 48] @ 2011, 11, 11
*A2hx A} . Phone: +82312900338
E—mail: sonnyk@korea, kr

oA @ @FEHO] F7t = YRt (Wenning et al., 2001).
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Fig. 1. River-bed sediments (Kyungpook Uiseong, left) and sampling sites (right).
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Table 1. Particle densities and particle size distributions by river basins.

Particle size distribution

River Particle Average
. . . . 0.850 0.425 0.250 0.106 0.075 0.050
basins density  particle size <0.05 mm
~2.000 mm ~0.85 mm 0425 mm ~0.250 mm ~0.106 mm ~0.075 mm
Mg m’ mm Wt, %
Han River 2.61 0.44 04 22.8 25.7 16.6 22.1 5.5 6.9
G
eum 2.63 1.10 54 215 2.6 20.0 17.9 5.9 6.7
River
Yeongsan 54 0.56 0.7 32,9 22 14.5 15.5 5.8 8.3
River
Nakd
axdong 2.63 0.69 5.6 29.6 26.6 16.4 15.9 3.7 22
River
Total
o 2.62 0.71 4.6 28.4 254 16.7 16.6 4.4 3.4
Average
c 5 Nakdongriver 25 Geum river
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Fig. 2. Particle size distributions by river basins.
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Fig. 3. Cumulative particle size distributions of river-bed sediments by river basins.
Table 2. Results of chemical properties from the river-bed sediments by river basins.
. . . Exch. Cation
River basins pH EC oM Avail. P,0s
Ca Mg Na K
(1:5) ds m' g kg'1 mg kg'1 ----------------------- cmole kg~ —-----mmmeme e

Han River 6.9 0.05 6 73 2.98 0.66 0.04 0.14
(min.-max.) (6.4-7.7) (0.02-0.13) (2-13) (18-150)  (0.71-8.21) (0.18-1.62) (0.02-0.08)  (0.02-0.41)
Geum River 5.9 0.21 8 113 3.56 1.13 0.21 0.35
(min.-max.) (4.8-8.2) (0.02-1.26) (2-17) (32-424)  (0.54-11.56) (0.08-5.89) (0.03-2.22) (0.01-1.31)
Yeongsan River 6.1 0.14 12 102 4.47 1.54 0.16 0.31
(min.-max.) (5.6-7.4) (0.02-0.82) (4-27) (13-206)  (1.39-9.80) (0.25-7.77) (0.05-1.27)  (0.07-0.91)
Nakdong River 6.3 0.16 8 101 3.32 0.80 0.08 0.43
(min.-max.) (4.3-7.9) (0.02-3.13) (2-26) (4-676)  (0.60-12.13) (0.08-4.26) (0.02-2.22)  (0.01-1.98)
Total Average 6.3 0.16 8 101 3.47 0.93 0.10 0.39




sH ElAmarel oty B

AR} AT LEFo], GAPFRINA 712, AEH
2t updlgol, U5 FeolE NI 2Ro) 242
e Aoz A9

pH B9 pH 5.9~6.9% AP, 574

Xﬂﬁﬁ pH= =E9F 56~6.5 WESF 6.0~6.52] Ho]
EOFAE (pH)7} 3.50|5+2 WA A| ' ZHEA)
g, Soil Taxonomy (USDA, 1994)°fA]

vj7} E7Fs5H| =

L o3)slamro) ekt Eokuhd U A3 e ol o) A
et RS EY 5 F 5% 9ol 0.75% °]
Aolal §35ke E2o EoFo] pHYL 3.5 o]o}o]J_ o}
Aol HHELS 717l BEORS BolAbdEFo 2 HEsla glrt

—

Jung and Yoo, 1996).
A Adeli= pH 4.302 Ao Efolst=

967

ST TONA AYE Sold RS viert S5t
A1 gl Aekdo] thfEolw, sl A&, AEA 9l
EEFE FHERE 92 o 2AolA E 9 Sk
)=} v =] FEUR] 7= FHEE 749 Pyrite
(FeS) 2 Hth AAIE Pyrites= AMSt2 Ao A Kelefo] We
749 Jarosite [KFe3(SO4)2(OH)s] = HT} JarositeZ} A=

W EQF pH 4,008} PFEA|NE E<=of oJ5}o] Pyrite

2 =W 54 B0 & pH7t A5t "ok (Fitzpatrick et
, 1996).
[eXex]=:]

-+ EC HH 9= 0.05~0.50 dS m 0] 9o,
fpelel i BOE 0.6 05 m 0.2 B18 sl A
EJO| Gk 03dSm ' Hr} &gkon, 53] A
A OML 1.0 dS m ' o4O & HjghEo] kg Hke

=

(e} =
<

H ] 4=gF

:L

oI5}
1__

o L =3 [P =)
pH7} W2 Eofo] HEE| =], So MBS ald ¥ ol AEE7] = SF3IT), FAO (1997)°] W=
0.25 1 7.00 1
6.80 -
0.20
n 6.60 4
- —
£015 - S 640 1
3 620 -
& 010 1 3 6.00
5.80
0.05 A
0.00 - T T T 5.40 - T T T
Han river Geum river Youngsan river  Nakdong river Han river Geum river Youngsan river  Nakdong river
120.00 - 5.00 -
100.00 4 . 400 A
- ap
¥ 80.00 - =
véo © 3.00 A
S 60.00 -+ g
o S 9 00 -
~ 8 2.
i 40.00 - e
s 2 100
Z 2000 - wot
0.00 - T T T 0.00 - T T T
Han river Geum river  Youngsan river Nakdong river Han river Geumriver  Youngsanriver Nakdong river
0.25 4 0.50 14
- 020 A ., 040 -
2 b
E 0.15 A = 0.30 A
S §
S 0.10 A o~ 020 -
: <
é 0'05 | l E 0.10 _J
"o |
0.00 - T T T 0.00 - T T T
Han river Geumriver  Youngsan river Nakdong river Han river Geum river Youngsan river  Nakdong river
14.00 - 1.80 1
12.00 A 160 1
o o 140 A
t 10.00 4 4
2 < 120
0 °
a_; 8.00 - g 1.00 4
b=}
S 600 A b 0.80 1
2 = 0.60
2 400 £
g}, 25 040 A
o 2.00 A 0.20
0.00 - T T T 0.00 - T T T
Han river Geum river  Youngsan river Nakdong river Han river Geum river Youngsan river  Nakdong river

Fig. 4. Comparison of chemical properties from the river-bed sediments by river basins.
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