(g &A=z 1993, 2 (1): 21~26

Acta Agriculturae Boreali-occidentalis Sinica

T80k 5 RIS
IEY SR L LT LT

kW FR @ FHheg
(HARY KFLLE 2 HT730070) (FHME LEHE)

WME BRAERGEHSWFRARATFFTEAERAFAAALLSF £ m: 5X5, m: IX1IA
6364 50~90cm (595) LR AHSHTRERSFTITHAX ERAN. (1) 0~10, 10~20
F20~30cm EH3: ELBKSMMRAKELSSF, ARE¥EERZKMRE (0~30, 30~50,
0O~90cm) MR TFEASPF (D)L AKSTRMERAALEHAR, TUALEEHELY (DD
=29.6762+3.6188h & F 7 2 W; () AMEEBAR—NHIENTLAKS S FhREH—
e ERA; (O ERKringing 2 ERFLRARSTRERGHATL, RHSMNKES, L0 4
#5.

XA Rk TRER; 4% EFEMB; 5K Kringing

THKGNERBERAFEHE, CAABIE. RSN ZEERY FHRAREK
BV4H, REBERENFNYE, IRIBLBAAERNEHIBRAEETIEEMNE L.
604EAL Matheron B YL 112 (Geostatistics)™, BEFXEAAEHE, XEHFREOLE
MEMTEREZAMIAHTHE BN, HIMNFE2EERRLIALBRERED, ACBRH
THRB¥NEEREFRZ —.80FERL%, RE—-REHFIREEENEEAIE, MK
ZitEWMEXBEALEKSSLBERMZETRFEHRT T 2REWRE A XUREAL
FERANELERM, UEFERBIEELTR, WREABFEHMX/IEERLBKINZRER
BT TSR, USHRBES X RKSNERERNR, B hgitEHt—5
AT LBEE R AP AR R TBRIKE. b ]

1 RBH % ( 5
HETF1992F L MERREEHRER G EHFHER o ]
R+ BT AR T REA K HPOANFEL 17 g/m’ (0 I

~90 cm F¥y, FRD,FLBRAFS6. 0%, HE)# K &222. 8g/kg,
REWHES2.5 g/ke, H EFAKBRTHEBKELL7. 7 mm, AKX

—

AR m: 5X5, #m: IXIHRME, 36N E (B, R Ty ——
FEWE (125C, 2 h 20 min)® Figl Distribution map of

observation point

W 1992—11—18



« 22 (i A %

2 BERAMEFR
2.1 TWMARSEROSHRGITHT
2.1 oFERGRL LWASSHRBTEIRME (@) MIEE (g WHHTRE
(ﬁl)ogh gﬁfﬁ’&ﬁﬁ%ﬂ?ﬂ
_ 0t =3 Q2 0xD) (%) 4+ 2( D )%)°
&= [nzxz B (zx)z]s/z
_ ot 30— ant(Q)x) (%) 4 6n( 2 x) (%) — 3( X%
g: = [nzxz . (Ex)z]z
BRI R g @M ADT—EBEKETHRERME, WUEKSFOBATESS A B,
W RER R BAR AT M B BT, BT MR ESHEE .
21  EFERIMKIRIHREM

Table 1 Statistic characteristics of soil moisture content in different iayers

E //((cm) ‘T‘iﬁ\lﬁ(g/kg) ﬁﬂgi(g/kg) i;“ﬁ&(%) ﬁﬂ'&(gl) w&(gz) ’//'}‘ﬁ%ﬂ

D

—3 (2

Layer Mean 3:]?3?:: cgogglii(:;g; Skewness Kurtisis Dist:;l;\;tion
0~10  113.3 11.39 10.05 0.83" 0. 62 LN
10~20 139.8 9. 20 6.58 —1.04" ' 3.40" LN
20~30 133.8 12.83 9.59 —1.20" 3.18" LN
30~40 111.5 7.35 6. 60 0. 39 0.24 N
40~50 103.1 7.43 7.21 0. 37 0.01 N
50~60 106. 4 6. 80 6.39 —0.28 0.53 N
60~70 114. 4 7. 84 6. 86 —0.20 —1.03 N
70~80 123.7 8. 67 7.01 —0.20 —0.98 N
80~30 130.7 9.76 7.46 0.35 Q.04 N
0~30 129.0 7.92 6.14 —0.48 0. 30 N
30~90 115.0 6. 28 5. 47 —0. 34 —0.79 N
0~90 122.0 6. 56 5.37 —0.16 —0. 84 N

e Dgng i REAF H0. 620 L 102N EAX LN AR EEXH .
Note: 1)The critical values of g; and g; are 0. 62 and 1. 10;
2)N:Normal distribution; LN ; Logarithmic normal distribution.

BRI, EARBEET, “MLE” 0~10 cm, 10~20 cm K 20~30 cm LK &
BARMNESTA, MRAMBERSF; RAEE (B “EHE” 0~30, 30~90%0~
90 cm) HIAKNEBHMANESHA.

2.1.2 RHAZENHAL BEWMERRYEARER, MTESEETE, & x HFBELRNT
HE, o HEEEE, BX(x—pl=e (RFREE WERN (BEKE, W
P(|§——.y.l =e)=a

[x—pl_ e
% e

=a

Ko o HHBIRIER, ocmo/ v s LN G, o)
W, HABRTETRBE.

n=" 10 (3)
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R u. HIEES AT 5 BLE vo.0s=1. 959964 o0y =2. 575829, Uo. o0 =3. 290533 ¢ 3 Fitk
HEE, EESSAPITUHESREZSLMURE. TR, 0~30%0~90 cm FRIBEKHER
RETHEEBFRBMR2TR.

R e R R iy
7RG 7L 380 K, B 468 0 1R 2 g 18 KT O/  FE B /D uracy
LEN, R—RANETSkSSRET 5 X RRE EHAOk o

Layer error Significant level,a

AP —ARANEEER (RIEES Y, 4 (cm) (g/kg) 0.05 0.01 0.001

XiRELIS g/kg) . 0~30 K 10 I 7
22 HRASSEERERNHH AU B T
2.2.1 F7% £B (Semi-variogram) 2k} 10 ? 3 5

15 1 2

EZERHE L BERZEERA—MERHT
E.ERRT L b3 B (Regionalized Variable) Xt TFEA [ S 24> B 7 1M1 _E &4 Fr & B

X s 2Z [ B R W AE 64 22 TR A O o R 5 AL ZE A B (Intrinsic hypothesis)!,
Vi [z ®) —z x+3)] =E { [z &) —z x+}{)D]}
=27 (W) 4)
AP zOM 2GR AHAES x M x+ 1 HOWME; o VEEME, R I E (Lag)sY

(f ) ¥ 2 (Semi-variance) , E KB T z(x) B 22 [F A X4 .

AR ERE Y(H)N:
WD) = %E{[z(x) —2x+ 1T (5
LERHHE R WA
N(®)
n 1 —_
Y = D —z(x 2
) ZN(_}_;)igl[z(xJ 2(x + 7] (6)

R NORIUT HEEMFTE RN SR E MR FA R 2 E A%

RPN, ¥ (1) HHARAR, BELRITEES HESE, FAR-ERED
LR, BRI RN EEETA BB IETER.

BN AR | LBk Z ARG LT ER; B3R BARE L LK
ZEAERERG T EE. BE2T R, EAKEEN, WK EAERIFATLAERIEE
R RERED, HEERBMEWE; B AKTAEREXR, BILEREEHE. B8
B REAZEMA, FrEETHER.

ES B I —FES, TUARERA Y (h) =ctch K &EHEE . BIRB

TITER:
(1) RBEWEKBEEEFN¥TERPREY .
Y(h) = 29.6762 4+ 3. 6188h, +h>=0
H 1, 29.6762 (c,) HPhrE&EFHZE (Nugget variance), BRI T ER/PIREEREZ AAEIRE
BEXBEKBHMESR

(2) SERMNFE, HALRKINZRERFESMYE;
(3) EARKBEEAN, LRKSTHEFEERE “TOK” GilD, B, BAFEXRE
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"
ry
so} 80 :ﬂﬁﬂlym)=zs 6762 + 3. 6188h )
504 501 . j
3 .
=40 ‘4 40 .
530' §3e. K . ' .
‘3‘ S}
201
10
10
T 2 T 4 5
| ? 3 [ {U%/tmLay/Im
Gr#/im Lay/Im
~ ]
B2 FEHE0~90 cm ¥75%E B3 27£0~90 cm k& RE/EE

Fig 2 Semi-variogram of moisture
content in 0~90 cm in four
principal directions

(Range), LAA&#E SRR EH.
2.2.2 Kringing 4% Kringing B2 RBRIEM ¥ ZRBEWHEH, HRRESHE
HALE BT L RB AR Al 8 — PO i . 858 SO Kringing 3 (Punctual kringing) FIRARK
Kringing % (Block kringing) %5 3T ES MY, SAMETH SR Kringing B,

YEMBE BN T MAE 2z (x), 2z (x) 5 z (x) B, xS THE 208

z, = Nz(%) + Az(x,) + - + Az(x,), (7

A AW A SN E R B AE AR, LK R2Z, MR/ B HAEEEE, v — BB
N, FEHBFREHI, Kringing f5{H —MBRAXBAEMESRENETRNEANSIHTH
. B UL AT W, Kringing fH{E LB L FR—MFHWREN L,

WEZP A HHE LWL

(1) FZefte, B E [z (x0) —2z] =0; (®

(2) BEFERND, B ot =E { [z x0) —2]}

== D 20N (X x) +22507 (xo) X))
i=1 j=1 =1
=min. €))

K ¥ iy x) BEBR x—x HEFEME, dEHFEREKRE.
i, ERTFAML:

Fig3 Semi-variogram of meisture con-
tent in 0~90cm in all directions

DA =1 (10)
L= 1

1=1

N SINT(x,x) + = V(Xiy %) (11)

i= 1,2,%+,n
A H . p iy Lagrange HF.
diteT@: [)=A" | (12)
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Hr
7(x19x1) 7(x29x1) i y(xnvxl) 1
7(x1’xz) y(xzvxz) oo Y(Xnvxz) 1
A= 7(x]9xn) y(xzvxn) b y(xnvxn)
1 1 1 0
Y(x,5%,)
A
Y (x;5%0)
, A Ay
b= i G)=1: (13)
T (XnyX) A
@
1
BAMEMTE G Y, d=b"(}) a

AT R R A BRAN M L HAT Kringing M6, MR SZEE I TMEL, SRERITF
#3.\R3 W, Kringing (& A T RA ZESH K LRERER SR, BH BRI
B, BORIBERE SN —F R E %

#¥3 Kringing fit{l"
Table 3 Estimated values of kringing

5 & 51 & &A% %}?}{% ﬁ'_l1(£'in(gilx‘1§ ,
No. of Coordinate of Obs%rvgtion Estimatefi vaglue

L sample estimated point value of kringin

X y ging
7 2 2 135, 2 125. 2
8 2 3 126. 2 125. 9
— - 9 2 4 111. © 124. 3
10 2 5 124. 3 119. 6
13 3 2 128. 8 127. 5
14 3 3 127. 4 126. 2
T : 15 3 4 126. 6 120. 2
16 3 5 120. 8 125. 0
+ YR & Observation point 19 4 2 129. 6 124. 5
« #{H & Interpolated point 20 4 3 122. 9 127. 4
21 4 4 121. 8 123. 3
22 4 5 118. 6 122. 1
He BHARESS B 3 191, 0 122, ¢
Fig4 pr}tial distribution of 27 5 4 125. 3 121. 8
estimated point 28 5 5 123. 2 118. 8

"ok =32. 54
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STUDY ON THE VARIABILITY LAW OF SOIL WATER
I THE STUDY ON THE SPATIAL VARIABILITY
OF SOIL WATER

Zhang Renzhi Li Xiaogang
(Dep. of Soil-agrochemistry, Gansu Agricultural University Lanzhou 730070)

Li Huanfeng

(The Pingliang Service Station of Agricultural Technology, Gansu Province)

ABSTRACT

This paper studied the spatial variability of soil water in 0~ 90 cm (divided into 9
layers) at the thick-covered dark loessial soil on the east of Gansu rainfed highland, by ap-
pling the classical statistics method and geostatistics within m?; 5X5 range m?; 1X1 grid at
36 observation points. The results obtained are described as follows: (1) The soil water vari-
ability ,in 0~10,10~20 and 20~30cm layers, respectively, obeys logrithmic normal distribu-
tion, but in the other layers and the accumulated layers of 0~30, 30~90 and 0~90 cm, the
variability obeys normal distribution. (2) The soil water spatial variability has the structure
which can be fitted semi-variogram with linear model ,7(h)=29. 6762+43. 6188 h. (3)In the
reserch range, the soil moisture content measured with 1 sampling point may achieve accura-
cy generally. (4) The study of the soil water spatial variability by using punctual kringing has
the advantage of high estimated accuracy and low estimated error.

Key words Soil water; Spatial variability; Distribution; Semi-variogram; Punctural

kringing



