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Abstract

Based on the spatial variation of soil water-salt at one representative experimental section in He-
tao irrigation zone, directed by Indicator Kriging of non-parameter Geostatistic theory, using the
high non-linear approximating ability of ANN, this paper innovated fusion of the non-parameter
statistic and artificial intelligence technologies. Compared with the Ordinary Kriging, BP, Indicator
Kriging, and Distinctive Kriging estimating values, it is founded that Artificial Neural Indicator
Kriging has the characteristics of indicator kriging: 1) no need to make statistical assumptions for
raw data; 2) not involving identification and specificity values treatment; 3) a high degree of ap-
proximation of linear and nonlinear functions; which can solve nonlinear problems effectively, so
it can be used to monitor soil water and salt and the related work.
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N A W0 28 11 ok K SRR YRS BRI E 33 /K SR PR B 7000 O 1o b e i 55 . [/ Ah 2t N T
BRE 5 Hh T G v A T K& N B AT [L]-[12] . P DX 3 35 K R R b TR K B 2 TR 5 T a0 2 i
(1999)[13]. BXHE(2000)[ 141X M R 7K (#h) 5 HHICH 2 1)K RPEAT /-4 J5 . AL 1 Fiidhdth Rk (ER) B A
TP 2R JE G (2002, 2003)[15]-[16]5E N T 28 BOARFE X 48k 4= 387K (3h) il o )iz R4 7 &%
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FESH G BRI s s AR E B IS LR, TEE AN 2 AT Hb T (Fytas 1 Chaouai, 1990)[18].
+:13(Gooyaerts, Webster 11 Dubois, 1997)[19]. 7K3C(Neuman, 2003)5F480I5, A —pE AL THREE X8
A ST B PR 70 . 20 THAD 90 AT AAAETRE I 2 S LI RN H, SRS Qs B ™= (1%
FA% 1990)[20]. H3/KSC(ZEARE, SHTOAK 2001)[21], AKEE TAEHBRR (R 2%, FAETT 2004)[22], AKlK+ET
FR(RTE. BRIZHET 2006)[ 233598 —E AL, (HZ AR TR IR

ZE G4 AT W 38 o AR R AR S DA IR IEZS A G TS T B, 1T I e SE B A A
MECLRT, AN S TN L 2 Ve B AR LR MR S R 1, VPN AU B NARRE ). B TE S HES
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BG4 Wit 52 A [T B 45 2o i AR 2 vk 1m) s v, i FH N AR Re B R L e LU i e, TR A ST %
RN TR BRR LR L SOES T . (HEAN THENERGEIT Tt E AN EZL, EAEES
THAT R ERIOE, FERPE LGSR, MPE RS A T RER A b, R Ao D) e fil
N, XIER HATFRHTE R BN R ESHE 2. TR geR 0 Y 4 TR R S h i 2
W IRUR AR P (W E AL, TN PR BRI & BT 2 RIS, B EL 10 7T[24]-[26].
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BN T AT o SHRESS P 2B, YR A 0~20. 20~40 cm, HREIINE 23 B30 H 57K % 9 ML 5% EC.
pH ., SBT3 IKERAAL . RAF S E W 1.
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Figure 1. Sample net map of Sha Hao Qu test region
[E 1. IR R X R S M E

Table 1. Indicator probability of raw salt in 40 cm soil layer

3 1. 0~40 RHIRA D RIGHIRIE TR

KFEE TS /NF 0.2mS/cm 0.2~0.4 mS/cm 0.4~0.6 mS/cm 0.6~0.8 mS/cm K+ 0.8 mS/cm
1 0 0 1 0 0
2 0 1 0 0 0
3 0 0 1 0 0
120 0 0 0 0 0
121 1 0 0 0 0
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Table 2. Indicator probability estimate value of salt in 40 cm soil layer(Units:%)

3% 2. 0~40 RHIRE D BRMEE(RAL: %)

i R7 5 /NF- 0.2 mS/cm 0.2~0.4 mS/cm 0.4~0.6 mS/cm 0.6~0.8 mS/cm AT 0.8 mS/cm
1 0 0 100 0 0
2 5 30.2 54.1 0 11.9
3 5.7 316 54.1 0 11.1
1680 232 26.1 18.7 28.2 14.4
1681 100 0 0 0 0

Table 3. Salt estimate value in 40 cm soil layer (Units: mS/cm)
52 3. 0~40 EHIEE S {E(EL: mS/em)

HEAF 5 /NF 0.2mS/em 0.2~0.4 mS/cm 0.4~0.6 mS/cm 0.6~0.8 mS/cm KT 0.8 mS/cm
1 0.17 0.37 0.50 0.70 1.89
2 0.20 0.27 0.52 0.62 0.93
3 0.18 0.40 0.59 0.80 1.94
1680 0.19 0.39 0.45 0.79 0.95
1681 0.18 0.40 0.40 0.76 0.98

’ l

FALAT (ms/cm)
0.000000 - 0.238209
0.238209 - 0.351913
0.351913 - 0.406188
0.406188 - 0.432095

[0 0.432095 - 0.444461
[0 0.444461 - 0.470368
I 0.470368 - 0.524643
I 0.524643 - 0.638347
M 0.638347 - 0.876556
Bl 0876556 - 1.375600

Figure 2. Artificial Neural Indicator Kriging estimate value of salt in 40 cm soil layer
2.0~40 BRI N TSR R AR E



DX A 7K b 2 [ A8 S PR N AR 487 W8 SLAS BRI 5

SREMIRIL OK %, 1K V. DK V- FIRIRIR Z v 0.20 msiem, 4] 3 B iR 2 ih 28 o A 5 A
8L 1T BP 2 P304 56 iR 72 fie R 0.28 ms/em, 5% 22 il 2k 9% Bl K s @il &2 P 346 560 1% 22 e /N 0.13 ms/em,
w2 MRS N . KRR ZEEIT 0.50 ms/em [Nk OK % 3/~ BP 2 17 4N, 1M IK 7. DKk, AT
FFEIRTOSIARIEYI N 6 A KiIiRZ#d 1.00 ms/em B9/ OK 3% 0 4. BP 3 114N, 1 IK 3. DK
iy NTARRFOIARE N LA o] WA TAREFR R s m A& B A kiR 22/ B A RE AL 65 7 BP
AR R B9 s, BA IS IK iE. DK RS2 SN S . 0 TR 5 At
BARRAT G o b WA 4. % 4 BOR R ARG TH RS E S ST AR [ sk Bzi, BP 5 AN THM&4ER
FENIAGVEBIAG T B S SEME BT, HAsdE 2 S5SEMEE— N EY, 1 OK . IK %, DK EfGTE
TR HARME RN, BAEMEEE-FESs . v AN TSR kA T BP 5 IK I A
4. 25ig

N TGRS M 1k A8 R S B A, B BUE C SR, A MRy S IR 5 03,
AT A BEE T 2 v S AR iR A, IR AT M AR AR R A E R, BARRBUN N TR FE R g iE R
ATHRZE/N IS0, WSS T BP VA THRZER K BB 55 4, Ao Bl S seE s, H
PR 2 5SeMEfE — AN RS, HAEIESHSEINEZR AR/ S, nTHF 8K RS P
TAEH.
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Figure 3. Error verifying map of salt in 40 cm soil layer
5] 3.0~40 BB DIRERIE

Table 4. Statistic analysis results of five methods for salt in 0-40 cm soil layer (Units: mS/cm)

3% 4. 0~40 BELIEE D A5 A A E R GT 2#7 (B0 : mS/em)

5 AR (L0 SENME OK i BP % IK ¥% DK 2 L ey
BifE 0.44 0.44 0.45 0.44 0.44 0.47
RME 1.55 0.68 1.30 0.62 0.61 1.38
HR/ME 0.12 0.28 0.08 0.25 0.29 0.01
PRt 72 0.262 0.079 0.247 0.065 0.061 0.277
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