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Table 1 Physio-chemical properties of the red soil and loess soil

e EEY A bR A EERiIR T TeHLk K et A1 5
Soil ype Clay Silt Sand Soil organic carbon Soil inorganic carbon (> 250 um) LA
(%) (%) (%) (mgg™h) (mgg) Stable aggregates ( % )
3 (WEmE 17.78+0.15  56.76+0.48  25.46+0.62 2.95+0.91 0.28 £0.04 73.41 £4.94
ekt
wat (¥WEIE 9.27+0.02 44.36 £0.10  46.37 £ 0.08 3.67+0.83 19.58 £1.23 38.40 £ 2.41
Akt ) ®

W PR (BT k) R K R S TR IR 3 minde, ORI (Mastersizer 2000, Malvern, {8 ) i
JE ;B P RUMNRLE O, 5 R AR A MRS BRSO AR, TR RS o A HLBR R TG LR & L R
BIRAHHL (Leco RC 612, St. Joseph, £ ) ME., ARBIMEHEMA (> 250 um) HBIdEF{X (Eijkelkamp, f72%) MI%E Note:
D Red soil ( Hapli-Udic Ferrosols ) , @Loess soil ( Loessi-OrthicPrimosols ) . The clay, silt and sand contents of the two soils were
measured by Mastersizer 2000 ( Malvern, Germany ) after being dispersed for 3 minutes in ultrasonic bath; the clay content was very
likely to be underestimated as clay particles were apt to overlap to form visually coarser particles when passing through the laser beam.The
soil organic carbon concentration and inorganic carbon concentration were determined by the Leco RC 612 ( St. Joseph, USA ) ; and the

percentage of stable aggregates > 250 um was calculated after being wet-sieved by Wet Sieving Apparatus ( Eijkelkamp, Netherlands )

1.2 TEBRNET RAREDIE
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KpyiRZE ., MifE, WRG RN TR, Jf
W H A AN R AR . =500 pm, 250 ~
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<32 um, FrikiE, BT, FRE, JRHLEBR T
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AL TCHLR & i, IR E R =K,
1.3 TIEFRAYTPEEE ik
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Fig. 1 The settling tube apparatus ( a. the complete apparatus

setting, b. settling fractionation, c. soil particles after

fractionation )
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Table 2 Settling velocities, times, and likely spatial distribution of soil particles based on equivalent quartz size classes

R YR L e
Equivalent quartz size ( pm ) Settling velocity (ms™)
=500 =0.23
250 ~ 500 0.23~5.6 x 107
125 ~ 250 1.5 x 10%~5.6x107
63 ~125 3.0 x10°~1.5 x10™®
32~63 1.0 x 10°~3.0x107
<32 <1.0 x 107

VLI ] oAl (55 i)
Settling time (s ) Likely spatial distribution
<4 Fifi b TR

4~14 Terrestrial deposition
14 ~57

57 ~ 224

224 ~ 868 AT EIC ARk M

Possibly transported into rivers

=868 AR K A

Likely transported into rivers

e FPURYP AT A4 AR SR 4 IR Starr 25 10T OBV YL TR ES 80 cm Note: Likely spatial distribution of soil particles

was based on the conceptual model developed by Starr et al. 2] The settling distance is 80 cm
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TR R, BRI, 75 ARIRGE 1 55 55 1 3%
4R, (USRS 75.8% M H 4 1
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Fig. 2 Comparison of weight distribution in red soil and loess soil fractionated by settling and dispersion
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Comparison of the organic carbon content per unit in red soil and the loess soil fractionated by settling and dispersion
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Fig. 4 Comparison of total organic carbon in red soil and the loess soil fractionated by settling and dispersion
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Fig. 5 Comparison of the inorganic carbon content per unit of soil in red soil and the loess soil fractionated by settling and dispersion
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Fig. 6 Comparison of the total inorganic carbon in red soil and the loess soil fractionated by settling and dispersion
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Deposition

HU Yaxian" * Nikolaus J. Kuhn®
(1 Institute of Soil and Water Conservation, Northwest A&F University, Yangling, Shaanxi 712100, China)
( 2 State key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau Institute of Soil and Water Conservation,
Chinese Academy of Sciences and Ministry of Water Resources, Yangling, Shaanxi 712100, China )
(3 Physical Geography and Environmental Change, Department of Environmental Sciences, University of Basel, 4056,

Switzerland )

Abstract [ Objective] Knowledge about thet ransport patterns of sediment helps to understand
the erosion-induced biogeochemical processes of C, N and P. The sediment transport distance is closely
associated with its settling velocity distribution, which is dependent on the size, shape, density and porosity
of sediment particles. In fact, aggregation processes turn fine particles into large aggregates, speeding up
the settling velocity of individual particles and shortening their transport distances. However, most of the soil
erosion models currently available are using soil texture or mineral particle distribution, therefore cannot
fully reflect the transport behavior of sediment particles. [ Method] Two typical types of soils in China,
red soil ( Hapli-Udic Ferrosols ) and loess soil ( Loessi-OrthicPrimosols ) , were investigated in this study.
The two soils had similar texture, but were distinctive in aggregate stability and soil organic carbon content.
They were, therefore, considered as suitable objects in this study to explore the potential differences
between settling velocity distribution and mineral size distribution. The two soils were fractionated by two
methods: conventional wet-sieving into mineral size distribution; and settling tube fractionation into settling
velocity distribution. The weight distribution, total organic carbon concentration and total inorganic carbon
concentration of individual classes were measured and compared. [Result] Results show that, compared
with the conventional soil mineral size distribution, fractionation using settling tube is more effective in
distinguishing the settling velocity distributions of red soiland loess soil. This is because clay-sized particles
are more likely to be cooperated into aggregates, which facilitate the settling velocity of individual mineral
particles, and thus largely shorten their potential transport distance. In particular in the better aggregated red
soil, about 86.9% of the soil organic carbon was associated with fine particles <32 um, which is very likely
to stay as suspension and thus transported downstream once erosion occurs. However, as a matter of fact,
about 90.5% of the soil organic carbon was combined with coarse aggregates of equivalent quartz size =63
um, which would probably be deposited at the footslope immediately after short transport distance. Similar
patterns of soil inorganic carbon distributions were observed in the loess soil. All the findings demonstrate
that aggregation effects can effectively shorten the transport distance of soil organic and inorganic carbon and
skew their distributions towards the terrestrial system than if otherwise predicted by mineral size distributions.

[ Conclusion] Settling velocity specific redistribution of sediment particles casts new light on our current
understanding of C, N and P biogeochemical processes during soil erosion and sediment transport and
deposition. Therefore, settling velocity specific distribution of sediment particle should be considered as a
soil erodibility parameter to be applied to soil erosion models.

Key words Settling tube; Settling velocity; Aggregates; Transport distance; Organic carbon;

Inorganic carbon
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