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Fig. 1 Spatial distribution of sampling sites in the study area

FERE DR T FE PN EAT A A SR, SRR BT
[EEERZ) 200 mo ABEMIDIRE: B8 MZIFTT X I
R A T E— R PG T PP AT 2, LA ZR ol i gk
VU AR ETAT L (BRdbimil i), & FATL2 i
(R RZ 200 m; {5 H R ) ALAETRIRE 200 m T 128
VHLR LR, f)a LLPATER S T LAHAS ) “ A7
SRAE o T P R B0 PRI s A T B 2 A A5
FAGH X Rh SR T LAAE BT X 4 EAT 4 B EURE
W m] DLLE A% L BEALIORE L9 TAE R . ERFRIX
FLIZEL 60 A KAE S HI T, HA/KFEH 25 4, Mifohs
29 A, EhiE e EHL 6 A, SERR FHESRAE AU A a1
FioR o BEASKAE S TN 0 ~ 204 20 ~ 40, 40 ~ 60
F160 ~ 80 cm AT 43 JZRAE . A KAE AU AH X AR FR K
M 75> GPS EALE AR E, FEHRET 2007 4F 10 H
A, AR TARR 2O (BRI K
R R RS23RN AR A T 105°C

*1 SBRIEEKEN

AR, BRE TS S A R 2 ) T
BEKE.
1.2 RENH

A8 SCIGIE FH SR VAN 5 10 5 7 A VR AN b [ 50 S A% V25
(R FIRG F5E o LA SR B AR IR B B oA S s
RUARMIE, TR e AR ST, M s A s
P R S 1 o8 AR EA XA s . TR
(RMSE). “F¥hrfiit % (ASE) FITRIMAL 55 Szl i1
R REL r HRRAETNRE B2 . RMSE HIASE 8/
FUBEZIT v RO, TN RS R . ASHIF SR
T [E) SE LM T ) RMSE ASE 5535 38 7, 37 4 U 1)
RMSE. ASE /DI E 5340 (43710 RMSE,. ASE,)
KRR TIAS B 4 SRR i, FERI ry RTR IR 5
SEASIEN I v SEAR VRO AR DG R B SR

RMSE, = RMSi‘;} 'SERMSECK x100% )
OK
ASE, _ASEq - ASEq %x100% 2)
ASE,,
=200k 4 100% 3)
rCK

1 RMSEok~ ASE o 73 il 2 75 37 3 5 37 A% V25 Pt 111
BT ZE . T IRE IR 2 RMSEck~ ASEck 739
FEOR I ) o SRR TN 35 RRAR 22 L SRS b R 2 5
rex M rox SN 7R IR F) 58 SRS VRIS T8 5 AT
FOUMAE AN SR 2 R (AR DG R L

2 HR5N

2.1 ERMRITSHR

1B T HRE IS KR NG E. A
SPRMEKE, FKEAIEFAE 277.9 ~ 324.3 ghkg 2
f], BARRFEIAIEE R, H IS /K A
TECTRE MRV DX ARG b 34 A R b 7K B R 4% 1 A s B I b B
S EENRR ., NS RECKE, & TESKER
S RBUN AL A 5.06% ~ 9.05% 2 [7], 278N,
KRN G978 g, X R ST L R K MR R
M3 25 3B K R — A E B DI G . IR 1

ZHEFITFEE (gke)

Table 1  Statistical feature values of soil moisture at different layers

FHEREE (em) AR /ME ECON! FME i biAEze 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 2719 270.8 25.2 9.05 1.95 7.21 16
40 ~ 60 N 250.9 316.8 278.0 2717 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
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Table 3 Theory models and parameters of semivariogram and cross-semivariogram for soil moisture at different layers

T3 HIRHEL (cm) S ity it Co Co+C Co/(Co + C) AR (m) RSS
W3l 5e SR 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

PR vE SEAK 20 ~ 40 S 0.296 1.916 0.154 354 4.14
40 ~ 60 G 0.448 1.573 0.285 2257 1.26

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

TR P IR] vE LA LB RMSE, ASE, Fa
(cm) RMSE ASE r RMSE ASE r (%) (%) (%)
20 ~ 40 1.973 2.182 0.394 2.398 2.599 0.315 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: ¥J7Hi%2%, ASE: PHISRAERZE: r MKRE: RMSE,: BTHIRZERA LS ASE,: “FIIbRUERZ AR S re A

KRB FE o
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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
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