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14 cr Cn, SOC
4
1 SOC
12
14 2
2.1 SOC
SOC 5 12 14 SOC
SOC 0~ 20 cm
ISOC 5.72 g/ke SOC
" 70 ~ 100 cm 3.12 gkg SoC
2
CVratio = [MJ 2)
CV, +CV, 51.13% 81.02%
£ 1 TRALFRERITHERE SOC ZE(/kg)REERRE(%)
Table 1 Mean values and variance coefficients of SOC contents at different extents and soil depth intervals
n 0~20cm 20 ~30 cm 30 ~50 cm 50 ~70 cm 70 ~ 100 cm

1 8755 5.72 51.13 4.32 59.10 3.75 62.99 3.42 79.18 3.12 81.02
326 6.35 56.06 5.14 64.59 4.77 62.04 4.59 84.46 4.18 90.07
387 4.86 53.22 3.76 54.80 3.48 53.80 3.28 80.93 3.03 88.69
427 6.13 49.84 4.22 62.76 3.48 68.13 3.06 59.38 2.81 63.21
129 6.43 35.43 4.64 39.45 3.67 48.09 3.41 50.96 3.07 56.71
606 5.49 47.42 4.23 54.34 3.59 62.66 3.15 79.76 2.84 70.15
97 6.13 67.42 5.22 84.90 4.71 70.83 4.45 72.39 4.19 77.06
55 5.33 34.95 4.30 43.28 4.47 58.16 4.21 64.07 3.97 68.09
45 4.76 31.68 3.98 32.28 3.79 32.07 3.65 31.74 3.69 32.70
83 4.41 25.09 3.49 27.30 3.36 26.42 3.19 27.91 2.85 32.25
123 3.87 30.72 3.06 41.63 2.86 40.74 2.65 38.66 2.62 44.73
130 4.97 47.08 3.75 51.48 3.19 54.63 2.69 55.76 2.42 57.28
189 5.69 32.12 4.51 38.06 3.66 46.05 3.10 53.35 2.99 56.98
75 6.83 30.21 5.30 36.79 4.86 41.76 4.39 54.25 3.65 56.31
103 6.81 58.72 4.85 76.56 4.13 51.76 3.53 51.64 3.22 56.57
236 5.80 46.55 3.95 55.21 3.11 63.83 2.72 62.63 2.44 66.96
58 4.93 39.46 333 53.22 2.71 49.81 2.43 49.98 2.36 49.44
31 5.72 34.74 4.52 44.12 3.60 58.28 3.15 84.37 2.72 84.05
19 5.61 38.10 4.36 41.95 4.10 46.70 3.53 51.06 3.17 50.14
37 5.28 22.56 4.46 33.99 4.13 45.09 4.12 48.84 4.17 54.29
16 4.31 30.71 3.55 36.32 3.54 38.73 3.38 49.04 3.54 54.40
13 5.49 37.74 4.62 23.12 4.41 19.47 4.12 20.58 4.42 34.03
13 3.74 14.03 3.04 22.01 2.97 23.47 2.80 26.44 2.24 39.18
22 4.46 25.82 3.63 30.45 3.45 25.92 3.12 21.00 2.85 21.22
31 3.40 39.67 2.52 52.71 2.45 52.74 2.53 45.51 2.57 41.05
30 4.64 36.40 345 46.54 2.91 45.54 2.60 49.10 2.57 50.63
30 6.78 23.44 5.43 30.86 4.97 41.91 4.52 61.11 3.69 71.93
52 6.07 46.87 3.79 58.15 3.54 60.39 2.82 51.54 2.47 50.15
59 5.78 38.33 3.92 51.65 2.96 69.82 2.68 65.72 243 64.39
29 4.41 34.14 3.30 41.33 2.83 51.71 2.59 57.21 2.45 54.42
23 4.84 49.83 3.42 62.87 2.85 52.20 2.53 55.72 2.46 52.94
28 5.89 33.84 4.65 42.99 3.74 57.48 3.26 84.59 2.79 84.82
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Table 2 CVs of SOC at 0-20 cm soil depth in two regions
124]
1 - - 51.01 1 - - 89.37
5 35.43 56.06 47.54 4 52.53 106.04 71.89
12 25.09 67.42 36.55 8 36.08 143.72 57.70
14 14.03 49.83 34.02 9 32.85 115.54 47.22
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Scale Effects of Soil Organic Carbon Variability of Uplands in
Huang-Huai-Hai Agriculture Region of China

WANG Mei-yan'?, SHI Xue-zheng'", YU Dong-sheng', XU Sheng-xiang',
TAN Man-zhi', ZHAO Yong-cun'

(1 State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing
210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Spatial variability of soil organic carbon (SOC) is scale dependent. Estimating spatial variability of SOC at
different scales is of great significance for accurately predicting the SOC pool. Four administrative scales were made in this study,
namely region, province, city and county. Variability of SOC content and its response to expansion of scale in different soil depth
intervals (0 — 20, 20 — 30, 30 — 50, 50 — 70 and 70 — 100 cm) in the upland of the Huang-Huai-Hai agriculture region were
examined based on coefficient of variation (CV) values using 1 875 profiles data obtained from the 2" national soil survey of
China. The results showed that the mean variability coefficient of SOC density increased with the expansion of scale and the
increase of soil depth. The mean CV of SOC ranged from 33.68% at the county extent and 0 — 20 cm soil depth interval to 81.02%
at the region extent and 70 — 100 cm soil depth. The CV ratio increased gradient with the rank between two scales increasing, that
is three scale rank (region-county) > two scale rank (province-county and region-city) > one scale rank (province-city, city-county
and region-province). The mean CV of SOC had a significant logarithmic relationship with administrative area, namely y = a + bx
In (x). The response of SOC variability to expansion of scale became quickly when soil depth increased. More soil sampling
points are need if the study area is larger or sampling depth is deeper.

Key words: Soil organic carbon content, Scale, Variability
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