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Fig. 1  Distribution map of soil sampling points in Cixi City
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Fig. 2 Land-use map of Cixi City
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Table 1 Descriptive statistics of soil organic carbon in different soil layers

+2= T {H RBRMHE F/ME o A5 5t R
. ) . T o 2 i 3} 3
Soil layer Mean Maximum Minimum CV

. . . SD Skew Kurtorsis P, _,

(em) (gkg™) (gkg™') (gkg™) (%)

0~20 7.95 27.24 1.07 4. 80 60. 38 1.81 4.51 0. 047
20 ~40 5.96 21.24 1.46 3.57 59.90 2.06 5.58 0.010
40 ~ 60 4.34 20.57 1.16 2.60 59.91 3.46 18.98 0. 034
60 ~ 80 3.76 20.78 1.41 2.45 65. 16 4.92 31.07 0. 000
80 ~ 100 3.49 16. 66 1.17 2.35 67. 34 4.35 22.63 0. 005
0 ~100 5.10 20.70 1.27 2.78 54.51 2.88 12.70 0. 035
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Table 2 Variogram theory models of soil organic carbon content and their corresponding parameters

+)2 e g d REMH He 4 %0 By TIE B 5 7%
e
Soil layer Nugget Still Nugget/Still Range Determination Residual
Theoretical model N

(cm) C, Cy+C (% ) (m) coefficient R* RSS
0~20 =8 Gaussian 0.093 0.454 0.205 21 790 0. 870 0.035
20 ~40 $5 %% Exponential 0.178 0.478 0.372 107 400 0.470 0. 044
40 ~ 60 +8 %L Exponential 0.093 0.305 0.305 53 220 0.739 0.013
60 ~ 80 B Gaussian 0.114 0.810 0. 141 122 500 0.810 0. 006
80 ~ 100 BRAR Spherical 0.071 0.309 0. 230 61 040 0.763 0.012
0 ~100 kAR Spherical 0.074 0.306 0.242 58 770 0. 804 0. 009
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Fig. 3  Spatial distribution of soil organic carbon in Cixi City
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Table 3 Variability of soil organic carbon affected by land use
b S A< H B
N Woodland Farmland Construction land
Soil layer 11K L A 5 i HL I A5 5t 1K T I A 5
(em) Mean Range 28 Mean Range E58 Mean Range 2
(gkg™") (gkg™) CV(%) (gkg™") (gkg™") CV(%) (gkg™") (gkg™") CV(%)
0~20 16.43a 8.47 ~27.24 35.85 6.46b 1.07 ~11.99 38. 80 6.06b 1.63 ~10.98 54.95
20 ~40 11.56a 4.14 ~21.24 46. 63 4.90b 1.46 ~9.44 35.92 5.01b 1.46 ~9. 80 55.49
40 ~ 60 7.51a 3.23 ~20.57 64.31 3.77b 1.16 ~6.41 36. 87 3.71b 1.68 ~7.11 49. 87
60 ~ 80 6. 04a 2.47 ~20.78 88. 74 3.32b 1.41 ~6.09 34.04 3.47h 2.01 ~5.79 33.14
80 ~ 100 5.84a 1.75 ~16. 66 87.67 3.08b 1.17 ~5.87 34.74 2.87b 1.39 ~4.06 34.84
0 ~100 9.47a 4.96 ~20.70 46.99 4.31b 1.27 ~7.12 30. 85 4.23b 2.18 ~6.70 40. 89
AT AN E TR R R 22 7 .3 (p <0. 05) Note: Different letters in the same row represent significant difference( p <0.05)
*4 AEAEERMBKATEGNKRIEER
Table 4 Differences in soil organic carbon content between farmlands different in reclamation history (g kg~ ')
] B B
Reclamation history (yyyy) 0 ~20 ¢m 20 ~40 c¢m 40 ~60 cm 60 ~80 c¢m 80 ~ 100 cm 0 ~100 em
1047 - 1489 9.91a 7.96a 5.6la 4.76a 4.49a 6.55a
1724 - 1734 8.79ab 6.41b 4.35h 3.22b 3.14b 5.18b
1796 - 1815 7.80b 5.65bce 3.92be 3.47be 3.05b 4.78b
1892 - 1952 5.74c¢ 4.49¢ 3.21cd 2.42bc 2.36b 3. 64c
1968 -2002 3.40d 2.98d 2.76d 2.52¢ 2.28b 2.79d

T B[R] 7Bk s 22 3 8. 2% (p <0. 05) Note: Different letters in the same column represent significant difference (p <0.05)

LEE MG 2 A GIS HAR X 2R Hu X - A AL

o ik 2S[O AT 0 A, AT B AR A g
HSWENTHER, BHENFAESZRLRN
IR AT RAL , 3 n S B A R T B TP, AR R T 22
PRI A W AR B 2 4 1 Sl A A ) 5 ) AR S 4
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SPATIAL HETEROGENEITY OF SOIL ORGANIC CARBON
ON THE SOUTH COAST OF HANGZHOU BAY
Zhang Wenmin' Jiang Xiaosan'®  Wu Ming’" Shao Xuexin® Zhou Bin’
(1 College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095 , China))
(2 Wetland Ecosystem Research Station of Hangzhou Bay, State Foresiry Adminisiration, Research Institute of Subtropical Foresiry,
Chinese Academy of Forestry, Fuyang,Zhejiang 311400, China )
(3 Institute ofRemote Sensing and Earth Sciences, Hangzhou Normal University, Hangzhou 311121, China)
Abstract A study was carried out using Geostatistics and Geographical Information System ( GIS) technologies to ex-

plore spatial variability of soil organic carbon content in different soil layers (0 ~20, 20 ~40, 40 ~60, 60 ~ 80, 80 ~

100, 0 ~100 cm) in Cixi City, on the south coast of the Hangzhou Bay. Results show that the average contents of soil or-

ganic carbon in the soil layers varied from 3.49 g kg ™' to 7.95 g kg ' in the study area, with variation coefficients ranging

from 54.51% to 67.34% , indicating a moderate degree of variability. Geostatistical analysis reveals that the value of nug-
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get effect varied from 0. 141 to 0. 372, displaying strong spatial correlation, and that the optimal semi-variance models for
the soil layers from the surface down to the bottom of a soil profile were Gaussian, exponential, exponential, Gaussian and
spherical model respectively; The results of Kriging demonstrate that soil organic carbon displayed an increasing trend from
beach to inland in all the soil layers, and a decreasing trend with soil depth in a soil profile, and was distributed in the
surface soil layer (0 ~20 cm) like a band in parallel with the coastline. Both different land use patterns and different rec-
lamation history intensified spatial variability of soil organic carbon. All the findings indicating that the spatial variability
of soil organic carbon is mainly caused by structural factors in Cixi City, may provide soil organic matter reference to the
study to understand characteristics of the distribution of organic carbon in soils on the south coast of the Hangzhou Bay.

Key words Soil organic carbon; Spatial variability; Geostatistics; South coast of the Hangzhou Bay
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