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Fig.1 Distribution map of elevation and training points and verification points at different sampling densities
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Tab.1 Descriptive statistics of mass ratio of soil organic

carbon at different sampling densities
RBE BOME/ ROKRM/ W/ WRHEES BRSO RS
W (g-kg™') (gokg™') (gokg™) (gokg ') BEU/% AM

D, 1.12 40.99 10. 34 5.38 52.03 2.15
D, 0.92 50. 12 10. 44 5.94 56.90 2.57
D, 0.92 50. 12 10. 38 5.76 55.50 2.56
D, 0.92 50. 12 10. 46 5.86 56.02 2.47
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Fig.2 Trend analysis of mass ratio of soil organic
carbon at different sampling densities
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Tab.2 Regression equations between mass ratio of soil

organic carbon and terrain factors at different sampling

densities
MR I )5 7 7 R FiE
D, weoe =8. 601 +0. 180 +4.517H 0.509 0.000
D, weoe =8.107 +0.197i +6.775H  0.485 0. 000
D, weo =8.606 +0.121i +4.997H  0.376 0.000
D, weoe =8.694 +0. 183 +3.888H  0.393 0.000
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Tab.3 Semivariogram parameters of mass ratio of soil organic carbon and its residuals at different sampling densities
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Fig.3 Semivariogram model of mass ratio of soil organic carbon and its residuals at different sampling densities
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Fig.4 Prediction standard error map of mass ratio of soil organic carbon and its residuals at different sampling densities

(a) SOC-D, (b) SOC-D, (c¢) SOC-D, (d) SOC-D,
301 301
Ry 5=3.64 R \/x/;:z%
=20} ° ° —_@20- °
& o © o2 ¢9° & o o° o° o
po o & oo ° t\:J 0® > °
= 10F% 02 ° =10}0 o2 °
il °ﬁ g it °@ °
0 1020 30 0 0 20 30
S A(g ke ™) S/ gkg™)
(@) (b)
30 30r
Ry5p=3-29 ° . Ry5=3.26 °
T:’vo ° T‘”’zo °
220F o ° < °
B - ° o/ o
2 o ° 2 ) §°
fos ° %o fas °
=10 ©° E10F oo
Eal ‘%, o © S Q°P
01020 30 0 10 20 30
/(g kg™ S A2 kg™
(© ®

Kl 5
Fig. 5

(e) SOC 5% 22-D,

(f) SOC #%2=-D, (g) SOC5k2E-D; (h) SOC5kZ-D,

301 301
Ry5=3.12 Ry 55=2.96
-]

o
(=3
T
[3%]
(=
T
°
o

S
oT
o

B (g kg ™)
>
a. &
o
FHE /(g kg ™)

0 020 30 0 020 30
S A(g kg™ S /(g kg™
() (d)

Ry =2.61 o

30

3
(=}
d

Rysp=256 o

353
f=}
T
]
I3}
f=4
T
°

[}
T
f=}
T
o
O

BEUE /(g kg ™)
]
BE /(g kg ™)
-]

0 10 30 0 10 20 30
S /(g kv h S (g kg™
(2 (h)

A TA] SR 45 BE T B IE 3T BILB B i L A S 55 OK Y& AN R 32 FU 0 {4 % HE 1]

Comparison between predicted values of mass ratio of soil organic carbon and observed values of mass ratio

of soil organic carbon by using OK method and RK method at different sampling densities
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Spatial Variability Response of Soil Organic Carbon to
Sampling Density Change

Ye Huichun' Huang Shanyu® Zhang Shiwen’ Zhang Liping' Huang Yuanfang' Huang Yajie'
(1. College of Resources and Environment, China Agricultural University, Beijing 100193, China
2. Institute of Geography, University of Cologne, Koln 50923, Germany
3. College of Earth and Environment, Anhui University of Science and Technology, Huainan 232001, China)

Abstract; Soil organic carbon (SOC) in Beijing was taken as target variable and four different sampling
densities were designed to investigate the structural changes of the variogram and uncertainty of spatial
prediction with the study scale changes. The results showed that the mass ratio of SOC was
macroscopically related to terrain factor and low sampling density data were the most optimal for use in
fitting the trend values. As sampling density increasing, the variogram distribution of SOC mass ratio and
its residuals flattened out gradually. The random variation was growing strongly, and the structural
variation and uncertainty of spatial prediction decreased gradually. In addition, the range of variogram
might also affect the uncertainty of spatial prediction. Increasing sampling density and regression Kriging
method aided by terrain factors can improve the prediction accuracy of mass ratio of SOC. Therefore, soil
monitoring and management introducing auxiliary variable can cut the number of sampling points to some
extent without reducing prediction accuracy.

Key words: Soil organic carbon Spatial variability ~Scale effect Sampling density Beijing
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Effects of Raindrop Energy on Runoff, Chemicals and
Sediment Transport in Red Soil Slope

Wang Hui Ping Li'na Shen Ziyan Gong Enlei
(College of Engineering, Hunan Agricultural University, Changsha 410128, China)

Abstract: Kinetic energy from rainfall is one of the most active factors impacting soil chemicals transport
in runoff and the chemicals transport by rainfall splash is usually the first step. Effects of raindrop kinetic
energy on the transport of soluble chemicals and sediment to runoff and infiltration into a clay red soil
were quantified. The runoff, chemical and sediment transfer were investigated in small soil beds for five
kinetic energy of raindrops obtained by varying heights of fall (0, 0.7,1.0, 2.5 and 4.0 m), using a
drip-type simulator. Runoff lag time, water content in surface and depth of water infiltration decreased
linearly with increasing of the droplet energy flux (DE). The relationships of total runoff( TR) , sediment
yield(SY ) and DE were described by power and logarithmic functions, respectively. The bromide
transport in surface runoff was best described by a power decay model with the decay coefficients related
to rainfall energy. The concentration of dissolved phosphorus in runoff increased linearly with time and
the relation between the amount of total phosphorus ( TP) loss to runoff and DE was an exponential
function. The vertical transport of bromide and phosphorus within the soil matrix was strongly dependent
upon the raindrop impact.

Key words: Red soil slope Rainfall energy Soil erosion Solute transport Surface runoff



