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Fig. 1 Soil sampling schemes based on different sampling densities in Rugao County



53 4

TN SRAE O A MR X R D) 45 b2 [0 A8 AT A S 423

N T AR T TR O SR AT 1 1 T 2 R Al
BT (R R S AR AT LU b, AR S I AN [+
FRE S HCR LT BE 5 Webster MO Livert 52 HY IR RE 5551
PR, [, Ay e G o S A 3 3 5
WANAT S, ARSCRA T ASE SN 777, B
888 Mf s ANH S H B HL A X 400, 250, 150 i1 50
AFER (B D, AR 4 AT REASRET A FERFE 25 5L
ST AT AL S T8 P % 1) A% S 5 R AR T B 2% 1R) 43 A 3
AEFRIREI o KA 557 (135 i S5 R 132 R FH Bloschl®* )
AR, B

B AR = X IR R R A (D

i = DX SRR 2
888 ANKAL S AIBHHLAHE ) 400, 250, 150 F1 50 4K
FE SRS Y (P38 FF AT TR EE 23 53 4 1.264 1.87. 2.37.
3.06 F115.30 km, BFFTIX MRy 37.45 km.

1.3 FHERFEITERBIRGE

ASASFHGS+ 3.0 #AE, % FiMatheron® V(%0 V4
TR Ty 2 ek B, ARG S/ Oy JTiER G B
T ZE PRI - AR ) R bR ArcGIS 8.3 #K
P, SR R b B VA AT 2 A
1.4 FHEREME AT EERIFER

FLHIT V2 A8 B PPAN 2 7 22 e ol v T SE PR 7
WA E IS UE R I6E o 3 P R 7 v rp A A
HREBHEMVEM IR L IR ZE (ME). ¥R 2
(RMSE) FPFIZERERE 2 (MAE) P31, b Paait 2=
I T 0y BRSO ARHR ZE R RN, e
M2 7 22 BV SRR 6 1 B AU N LA,
AT AT L6 UE Rk ST 56 ()T 34 2 RS-SR4
X 2E, AUWE

ME:%Zn:(ZA,.—Z,.) (3)

i=1

MAE=1Y

noio

72~ (4)

A,z B Z, 53 S A RE RUSEME RO, A2 H 4G E
W REAE, BOTIUET o AT IR UE R R A R
ARSI BGAEER A AN 888 ANAE pi Al H IR AS S
FIRTIPTARER, 1 250 ANFERLFEASN B, () 56 E 4
4 888 AMFE RN T34k 638 M AL

JiAh, LR Bk U7 % Caverage kriging
variance, AKV) 1542105 Z5 BB VI nl SEPE I VPA i
Fio AT 23 At SIS D8 P B A7 F00000 AP v
T 7 2RI ¥y e BLRS  2 «

o; :2Z/Ii7(xo:xi)_z Aiﬂ’j}/(xi’xj) oK
i=1 i=l j=1

AKV :iﬁja? ©
N p ki

Kb AT 22, xo M o AR HE ORI S
FEm AR B R KL, NAT o .l
SO HUR 2 SN v A TS ZE TS, BT AASCR AT A 5
BRI 2.

2 #ZR5E

2.1 #ERZKITSHh

Wi 888 AN HHERAE UM A NI & &k
14.15 g/kg, SH{E 14.10 g/kg tHERK, Z5HRZHUNL
H10.1%, BRIERSS (K 1. 400, 250, 150 150
AFER A PR S =T E PE EELTR R
35 888 MFEAMG 4 R ZEA K. [,
Kolmogorov-Smirnov K388, ANEERAFE f A= 1A
WU IR A IE A . 888 AMFEATEL P T
4 7.02 mg/kg, FE 6.76 mg/kg, “FIMEME =T E,

F1 TEHEHERATIRBVRINEY P 2 EMBRGITER

Table 1 Descriptive statistics of soil organic matter and available P contents in Rugao County at different sample sizes

T H FEAR R i b2 R (%) (ks Vi
AL 888 14.15 14.10 1.42 10.1 -0.08 0.77
(g/kg) 400 14.12 14.10 1.46 10.4 -0.15 1.20
250 14.14 14.20 1.42 10.0 0.1 0.28

150 14.16 14.00 1.34 9.5 0.21 0.83

50 13.99 13.95 1.50 10.9 0.04 -0.09

P 888 7.02 6.76 2.29 326 0.92 1.59
(mg/kg) 400 6.96 6.72 2.25 32.4 1.08 2.58
250 7.06 6.80 221 31.4 0.89 1.44

150 7.06 6.77 2.49 353 0.86 1.00

50 7.24 6.61 2.40 333 0.45 -0.77
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Fig.2 Semivariograms of soil organic matter content in Rugao County at different sample sizes
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Fig. 3 Semivariograms of soil available P content in Rugao County at different sample sizes
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Table 2 Evaluation results of semivariogram estimation of soil organic matter and available P contents in Rugao County

at different sample sizes using cross validation and validation

FEA AL H i E AT E
AL H P HAHLT P

ME MAE ME MAE ME MAE ME MAE
888 0.00 0.81 -0.26 1.61
400 -0.00 0.83 -0.26 1.62 -0.00 0.85 -0.31 1.65
250 -0.00 0.92 -0.26 1.65 0.01 0.88 -0.31 1.68
150 0.02 0.82 -0.33 1.82 -0.04 0.91 -0.31 1.70
50 -0.01 0.88 -0.34 1.88 -0.16 0.97 -0.12 1.73

#3 TREXHERHETHENRMEY P MRERAERTERAZBIEAEREMNEREN L GEY P AXMKRE)

Table 3 Kriging variances and area percentages with kriging variances exceeding sill of soil organic matter and available P contents in Rugao County

at different sample sizes (data of available P is in logarithmic scale)

FEA R PR AP
AKV F/ME IEoN LEMHE % AKV B/ME RAME G %
888 1.14 1.09 1.62 2.111 0 0.07 0.05 0.13 0.107 0.1
400 1.18 1.04 1.89 2.230 0 0.08 0.05 0.13 0.105 2.2
300 1.18 1.05 1.80 2.102 0 0.08 0.06 0.14 0.107 4.8
250 1.37 1.25 1.97 2.127 0 0.08 0.04 0.14 0.099 5.0
200 1.22 0.99 2.41 2.086 0.2 0.10 0.04 0.14 0.104 323
150 L11 0.43 2.54 1.825 39 0.11 0.06 0.17 0.125 237
50 0.97 0.36 2.62 2.374 04 0.12 0.12 0.14 0.117 100
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Fig. 4 Kriging of soil organic matter and available P contents in Rugao County at different sample sizes
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Effects of Sample Size on Spatial Characterization of Soil Fertility Properties
in an Agricultural Area of the Yangtze River Delta Region, China

WANG Zhi-gang'?, ZHAO Yong-cun',

HUANG Biao', DARILEK Jeremy-landon '?,

SUN Wei-xia'

(1 Key Laboratory of Soil Environment and Pollution Remediation, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China;

2 Graduate University of Chinese Academy of Sciences, Beijing

Abstract:

100049, China)

Reasonable sample size or sampling density is an assurance of the accuracy of soil spatial variability analysis which is important

for sustainable use of soil resources. This study discussed the influence of sample size on variogram estimation and the criterion used to judge the

adequacy of sample size by comparing non-replicated random samples of 400, 250, 150, and 50 from a total of 888 samples. For reliability of

variogram estimation, we suggested that a minimum sample size of 250 should be used for soils developed from Yangtze River alluvium in the

Yangtze River Delta Region. This sample size recommendation is suitable for agricultural and environmental management and municipal zoning of a

county. The results also showed that it is inaccurate to evaluate the reliability of variogram estimation and the adequacy of a sample size by

cross-validation and validation alone. However, theoretically, average kriging variance monotonical decrease with the increase of sample size is a

suitable complementary criterion to assess the reliability of variogram estimation and the adequacy of a sample size.
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