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Spatial Distribution of Soil Organic Matter Based on Topographic Unit

Huang Wei Han Zongwei Luo Yun Zhang Chundi
(College of Resource and Environment, Huazhong Agricultural University, Wuhan 430070, China)

Abstract: The spatial distribution of soil organic matter (SOM ) has intimate connection with topography,
but the synergy effect of topography for SOM spatial redistribution was frequently ignored in the study of
SOM by traditional geostatistics. In order to investigate the influence of different topography on the spatial
distribution of SOM, the method of SOM spatial interpolation based on topographic unit was proposed.
Firstly, the terrain factors such as slope, aspect, topographic wetness index and topographic position
index were calculated from the digital elevation data (30 m x 30 m). Secondly, the topographic units
were precisely divided into 13 different classical types more subtly by integrating the terrain factors,
which effectively avoided the traditional terrain classification method that only based on elevation data.
The regions were divided, which was based on terrain classification rules formed by the distribution of
terrain factors in different landforms. Thirdly, soil samples were collected in different topographic types,
and the distribution of SOM for each sample set in different topographic units was generated by ordinary
Kriging. Then, the corresponding results of interpolation for each sample set were segmented based on
topographic unit region, and combining the result in each region, the spatial distribution of SOM based on
topographic unit was obtained. Finally, verification and comparison with the accuracy of each SOM
distributions were performed, which were obtained by using topography based geostatistics and traditional
global geostatistics, respectively. The results of experiment for researching the SOM distribution in
Zhongxiang City showed that higher accurate and efficacious spatial layout of SOM can be acquired by
geostatistics based on topographic units, especially in the gently topography region, the precision was
increased by 16.39% . The SOM prediction accuracy in the rest of the terrain unit was similar to the

global prediction accuracy with Pearson correlation coefficient of 0. 75. Using geomorphic zoning to obtain
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higher accuracy for spatial distribution of SOM, and the influence of topography was considered in the

study of SOM geostatistics.
Key words: Topographic unit
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Fig. 1 Map of study area
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Fig.2 Indicators of topographic partition units
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Tab.1 Descriptive statistics of soil organic matter (SOM ) in each topographic partition unit

AR R R/ (g kg ™)

HIESIC TR L % FEA R YN, P R T pes— U &7 i £
B b 22.69 1268 5.00 60. 00 55.00 26. 42 10. 10 -0.31 0.37
- b 39. 62 3590 5.00 60. 00 55.00 24.54 9.61 -0.12 0.48
4 4.53 169 6.42 51.50 45.08 24.91 9.93 -0.51 0.43
I 2.45 170 6.70 60. 00 53.30 25.72 11.06 0.27 0.74
TR U 5.23 154 5. 00 60. 00 55.00 24.53 9.72 1. 11 0.63
Hhka 5.20 176 5.00 60. 00 55.00 27.39 11.76 -0.42 0.36
b 3.99 167 5.00 58.90 53.90 26.28 10. 14 -0.01 0.47
W4 a 2.74 127 7.96 60. 00 52.04 27.97 11.95 -0.01 0.67
WD 3.58 93 5. 00 54. 40 49. 40 27. 34 11.68 -0.62 0.22
bk a 1.22 73 7.30 60. 00 52.70 26. 44 12.07 -0.41 0.48
I 3 b 0. 68 99 5.00 60. 00 55.00 28.43 11.98 0.40 0.56
I 6.74 302 6. 19 60. 00 53. 81 31.49 11.23 -0.30 0.29
R 1.32 97 5. 60 59.20 53. 60 24. 40 9. 80 0.99 0.78
=k 100 6 485 5.00 60. 00 55.00 25.58 10. 20 -0.04 0.51
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Tab.2 Significance test for global Moran’s / of SOM in each topographic partition unit

S TR W W PO i

WA Wb BEYa BEMED W MR BIK

Moran’s I 0.28 0.24 0.28 0.32 0.17 0.30
2 5 33.79  73.80 8.04 9.53 4. 64 8.46

0.33 0.29 0.28 0.20 0.36 0.25 0.34
7.00 4. 66 3.80 3.54 13.06 4.30 131.21

P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
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Fig.4 Spatial distribution of SOM
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Tab.3 Accuracy test for spatial distribution of SOM

¥R 2%/

WE  OREEEE/ (g-kg™")

BT (A-kmT?) HHEB 2RW SHEB 2R
A A HIKLED MAE

LT

L 1.27 8.81 8. 04 0.61* 0.67*
T - b 2.05 7.46 7.06 0.56 0.61*
14 0. 85 5.79 6. 81 0.92* 0.86 "
I 1.57 8. 66 10.29  0.90* 0.85"
S TH U 0.67 6.55 7.08 0.80* 0.76*
Ehha 0.77 11. 04 10. 45 -0.12 0.08
kb 0.95 10. 81 9.04 -0.16 0. 46
W4 a 1.05 6. 85 7.31 0.86"* 0.85"
WAD 0.59 9.30 8. 09 0.56 0. 69
B S a 1.35 22.27 17.93 -0.02 0.05
I 3 b 3.32 9.08 6. 94 0. 87 0.88
It 1.02 10.57 8.78 0.51* 0.68
i 1.67 5.02 8.01 0.58 -0.01
LN 1.47 8.20 7.65 0.58 " 0. 65 *

s B0 p <0.05 KT LB, « % %5 p<0.01 K L
BEHK,

SEE . X T HARHIE 50T, /i s BRI B, 7
M T I 45 2R 5 4 S T 45 2R L« A8 4 7 AR AR 22
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