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Fig. 1 Spatial distribution of sampling sites in the study area
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Table 1  Statistical feature values of soil moisture at different layers

FHEREE (em) MK R/ME ECON! FME i bifEze R HRE (%) MR W R
0~20 N 266.8 396.9 3243 324.0 28.2 8.70 0.23 2.84 15
20~ 40 P 249.5 377.0 2779 270.8 25.2 9.05 1.95 7.21 16
40 ~ 60 N 250.9 316.8 278.0 277.7 14.1 5.06 0.47 2.83 8
60 ~ 80 N 255.7 315.5 288.1 287.2 14.8 5.15 -0.11 251 8
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Table 2 Correlation matrix of soil moisture at different layers

0~20cm 20~40cm 40~60cm 60~ 80 cm
0~20cm 1
20 ~ 40 cm 0.341" 1
40 ~ 60 cm 0.337" 0.412" 1
60 ~ 80 cm 0.457" 0316 0.499™ 1

e *HERS IR p<0.05 I p<<0.01 /K-F W2 (RUBAER).
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Table 3 Theory models and parameters of semivariogram and cross-semivariogram for soil moisture at different layers

Jivk TIRHSE (cm) S ihriy it Co Co+C Co/(Co+ C) AFE (m) RSS

WA b LA 20 ~ 40 S 5.004 6.525 0.767 637 10.57
40 ~ 60 S 1.331 2.795 0.476 2468 2.35

60 ~ 80 S 1.228 2.307 0.532 566 1.41

B IF] LA 20 ~ 40 S 0.296 1.916 0.154 354 4.14
40 ~ 60 G 0.448 1.573 0.285 2257 126

60 ~ 80 S 0.081 1.395 0.058 193 0.72
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Fig. 2 Spatial distribution patterns of soil moisture interpolated by ordinary Kriging and CoKriging

60 ~ 80 cm 2 E /K& P [F) e SRS VE TN 1 3 T AR iR
EN IR T 17.7%. 10.1% Al 21.3%, “FHFRAER
ZE > T16.0%. 11.3% F 17.7 %, g 552
WA 22 TA) (1 AH OC R 38000 3 s 7 20.1% 15.9% Fi
26.4%. WL B o bl g, S e 2k 2K
AR B AR R, e BN S 2R IR S g K

HEFT B SRR, LRI R
T FLFT LG E AR . U 2 4 TR UFT A
R, R S FRAEEOK B, T 2
R AR AL 54k, AT AT
R SR 55 MG I REA i 227
“BEE”

R4 BIEREKENWMEILIBENLBRIAREGHEFEENLLR

Table 4 Comparison of prediction accuracy of soil moisture interpolated by ordinary Kriging and CoKriging at different layers

IR P IR] b A7 A LB RMSE, ASE, ra
(cm) RMSE ASE r RMSE ASE r (%) (%) (%)
20 ~ 40 1.973 2.182 0.394 2.398 2.599 0315 17.7 16.0 20.1
40 ~ 60 1.188 1.180 0.350 1322 1.330 0.294 10.1 113 15.9
60 ~ 80 1.073 1.188 0.522 1.364 1.444 0.384 213 17.7 26.4

VE: RMSE: HJ5HRR2; ASE: FIbRUEIR 2, r: MICREL RMSE,: B5HRIRZENIMAHR S, ASE,: PRAERZE MR e MG

B AR
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Spatial Variability of Soil Moisture and Its Estimation by CoKriging Method

in Coastal Region of North Jiangsu Province

YAO Rong-jiang', YANG Jing-song', ZOU Ping', CHEN Xiao-bing?, YU Shi-peng', LI Xiao-ming'
(1 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China;

2 Yantai Institute of Coastal Zone Research for Sustainable Development, Chinese Academy of Sciences, Yantai, Shandong 264003, China)

Abstract: Spatial variability of soil moisture at different layers in the coastal region of north Jiangsu Province was studied by using
geostatistics in this paper. Cross-semivariogram was then used to analyze the coregionalized relationship between surface soil moisture and moisture
at deep soil layers, and estimation of soil moisture by Kriging and CoKriging was discussed. Results indicated that soil moisture exhibited weak
variation and moderate spatial autocorrelation owing to compound impact of structural and stochastic factors. Coregionalized variables both showed
positive correlation and the spatial structure of coregionalized variables was superior to that of univariable. Short-range variability of soil moisture
was depicted more detailedly by CoKriging than ordinary Kriging. Compared with ordinary Kriging method, the root-mean-square error produced by
CoKriging decreased by 10.1% to 21.3%, the average standard error decreased by 11.3% to 17.7%, and the determination coefficient between the
observed values and the predicted values increased by 15.9% to 26.4%. The research results can serve as a theoretical reference to the regional
management of soil moisture and optimal regulation of soil water and salt in coastal region.

Key words: Coastal region, Soil moisture, Spatial variability, CoKriging, Cross-semivariogram



