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Abstract

Spatial kriging is one of the most important interpolation methods in geostatistics, which models
the spatial autocorrelation of the interested variable in the region and provides the unbiased op-
timized estimation. This article studies the soil moisture in the upstream of the Heihe River, and
analyzes the spatial variability of the observations using the R software packages. The spatial
kriging model was constructed to calculate the estimation of the soil moisture in the whole region
and provide the necessary index for further study of hydrological process in the region.
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1. 58

M GE T2 BRI Ge it 2 RAEAL GE I Gk A b, DX AR SO 56, SRR R MO E 2 T
B, WP oA ERA BRSCHER BRI R IR 1], 5 B (Kriging) iR {EE, AR = #Ah T
%, RGN EEARL . EAR TG T B K S MEL, WREERmEGE, RFET
FEO A B, BB A A RIS R2). wRSERAFABEEG MR, RECHEELS
AR I i 2 1R £ 25 oz B 9% 2R RO A SR P EAT RS, ATADR AR i AT Ak T Ml (0 A i, RIS Ry
AT 2, HeAR e 77 ik BE S A SR i S (K B B 5 3]

TR KUK HUROK S R KR K I FEAT /K 22 S A Co T S Faois 3K ST B 2
() 53 AR U R B TR A RS — /KSR B3R [4], R HOK5 E BR A SOLRR A Hr b B —
AL DAL 5 48 1R R L3 )\ ST ATE ) 39K 2 9T TR G, AR AT 110 0 2 % s 100 2% s WAL 1)
KB, R A 16 5 L R X T D (K K M AT R R, 13 BN HLX K K 2y
Aiflivt, JRgs ity 22, NEE— P RK SO AT B Ot T b B RS .

2. FERE S AEN
21. XEHEE

DX Ik A A B 1 B 22 (R A1 R RAE — A AR BL KA &, thoml g 2 1R o B A D9 B AL R K1 1 2
B, ERIG T E B RRREIR(5]. WX ERE SN D (DS R HF D RY), R E
T NxeD, FHFRMNERIEZANBIEREA Z (x) o Bat2 Y, A5 HTHT 7RI RE (B 7T X4 D
A L A B A S UK LB L Z (x)

DX 3 A AR B AE AR F USG5 () S R P, A AN ) e 14 0 B2 A BT BOIT S IX 33 YA R P
HNx eD,x,eD, PRZINMEEERENhe D, WIXHE 2 EERZSEMRMEERH Z(x),Z(x,) 2
] ¥ — B R0 — B ke %

XA AT Z () 1 W07 28 BRBUE SRS TRI 5x R x+ b ALIIBEALAR B Z () R Z (x+ k) I B iR
LA, Al

C(x,h)=Cov[Z(x).Z(x+h)|=E[Z(x)Z(x+h)]|-E[ Z(x)]-E[ Z(x+h)] (1)

WE TR, T XA BV A — LR, e AR R AR 5]
2 XA AR T 2 T BN SR AT, R DX Al A i B AR R
D) LERFFE X, XA & Z () (OB A7 AE B AL
E[Z(x)]=E[Z(x+h)]=m )

DOI: 10.12677/5a.2018.76071 623 Gt 5 3


https://doi.org/10.12677/sa.2018.76071
http://creativecommons.org/licenses/by/4.0/

K Ff e

2). WX, XIBAAR T Z (o) P 7 ZE A7 AE H AT PR i [A) 23 AR S e
Cov[Z(x),Z(x+h)]=E[Z(x)Z(x+h)]—m2 3)

FE PR BRBC T, U075 Z BB C (x, h) WTRATTIE N C(h) U R 22 W] B 1] A K
22. BREH

AR HUR MG R 1 TR, R 2SI SRR, R UMK R Z (x) 12 A
x R+ R AR Z 2 7 (x)— Z (x+ ) 752002, B

;4mh):%Vm{Z(ﬂ—Z(x+hﬂ

:%E{[z(x)—z(ﬁh)]z}—%{E[Z(X)J‘E[Z il
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I AEX Yo
FEZI PR S, AR e ORI P 7 22 pR B ()8 8 A U T R AR (6]
y(xh)=y(h)=C(0)=C(h) (5)
AR5 B R I GE T AT U AR H AR, X 2 ) A T A AP ) 20 40 e AR S B B AT AS
MO TT Z R B . — R YL, PIRIZ A BT, e hoBK, AREREIEMA, PR
(] FRI AR S P /) o
FE PR T AR R G OCTHEE h VBRI R TR AU RPN s i A 2 3]
SEFRMLF AR S bR AU R AR ROA R EE A A 15 5 é%ﬁ%aﬁﬁﬁﬁﬁﬁﬁﬁi%Aﬁﬁﬁz
EﬂE’JEE.%h%MET”B’J%%E#E@ME[Z Z(x+h)] s n AR ST I 3L AT DA (0 —1) /2 4

4)

B, LA R REAARR. [Z x+h)] jj%ﬂ‘TXj‘L%fE,z B B o] DA 208 S i B = B[ 7], R R
Bz I H T 047 AR B 2 IR A7 AE E AR R . ARG X Bk n(n—1) /2 RHMEREAT RS, IRYEU1T(6)
T H S0 A8 5 R HUE 7],
N(h)
v (h)= Z [Z(x)-2(x, +h)] (6)

XN (h) FREE B Z 22 RI s B o f i e AR S R B R, AL SR A ) 1 S 6 2 e R £
EX P S HEAT IS 15 2 B A 57 R A RIB K[ 6] -

23. BERBEEIEE

AR5 SR EETE A T 2 FRGET ERE AN, A5 LAEE b BL4(Ordinary Kriging) A%, [H]iA 5 B
SATAER A 3], v BG4 E A AR A 23 18] B RS B A, 3EAT IR AFIRAL TR A
RACHYE, A Bt — AT ORI SRS A (X, |1 =12, 0}, AR x, RREMEN Z (x,)
ﬁiﬂ?’j Z, o FHTACA x, » FEfTHSSERME N Z (xo) , WHER Z,, fHERN Z(x,) » fHEAZ .

R A x, AN THE Z, a0 R 2 vEAlivhaUgs
Z, = Zl_:] AZ, (7

SEHE T T K R T 4, (1 = 1,2, ) O
52 047 S — R L L TE (R 00 e PE T TR 7 2 BN OB A, 7 DA 1 b (8 R
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3.1. BIERIR

ARSI TR B T A B R FE X R IX R 2 o0 (hittp://westde. westgis.ac.on/) ) BT AR 3
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Figure 1. WSN nodes distribution in the Upper Reach of Heihe River
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Figure 2. Soil moisture distribution
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Figure 3. Variogram cloud maps of four directions
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Figure 4. Experimental variogram maps of four directions
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Table 1. Fitted model parameters
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Figure 5. Fitted variogram models, left-Exponential model, right-Spherical model
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Figure 6. Spatial kriging results, left-Prediction, right-Variance
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