PR EARERE 2008,41(1):295-302
Scientia Agricultura Sinica

T EN38 80+ HHIE B ST 5
FHL, £ AL BHEL &7

CHHRILOCAZBR BE 5 VR A B AR SRS SRS IO, UM 310029; 2 WL A A i LM A2 B, WU 310029)

WE: (B8] DUERERR SR A AL, FIF EM38 Kb 3R EMETFE & ENEW LR
SRFMEEFRFE L EHN @SR TR, [ 1A F EM38 b 5 5 & g AR 45 & Tikhonov IF JU| 4k Ak BT #
PR A AW ROE R . AR RTINS E 5, FAFNERAATRZNN, ReRIREL
b3k 38 o 7 A R B REE AT R R IFMBEAY REE. [(ERIARLA, LEHNE T AR SEMELRT
EFHRAAE S EAMBFM RN, #AFRMEE RGN FTONRE T LS. LA TR B8 TN
TEHNEE ALY, TEENE L h T TN S SRR, FHHMEEE 40%4AFH, HHXFM
REBAMLE, ARG A, Bk 3% 5 EM38 Bl & AR MR B . (£ ] A EM38
FRAE W33 R &M A H & Tikhonov IE Ak 69 77 7k Gk 45 447 o RO L3 H A B 3, NS RTUAH KX £3E
IR AT B SRR A

KHEIA. EM38; L E; L MARA Tikhonov IEN

Inversion of Soil Conductivity Profiles Based on EM38 Apparent
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Abstract: [Objectivel In this paper, apparent electrical conductivity(EC,) measured by EM38 at different heights above the
soil was used to determine lateral variations of apparent electrical conductivity at different depths in a coastal saline field. [Method]
Tikhonov regularization is an effective technique for the solution of ill-posed linear inverse problem. Electrical conductivity profiles
were inversed through solving a nonnegative lease squares problem by combining the McNeil's linear model theory of EM38 with
Tikhonov regularization. The prediction error of the depth profile of electrical conductivity was analyzed. Finally, sensitivity of the
model was assessed by adding noise to the observed data from a normal distribution. [Result] There was a significant correlation
between mean of electrical conductivity for the whole soil profile and mean of EC, measured at different heights above the soil.
Moreover, the inversed data of soil electrical conductivity using linear model can characterize well the changing trend of electrical
conductivity for the whole soil profile. It is noteworthy the average prediction error of this model is about 40%, and the model was
more sensitive to the layers which having larger prediction error. It suggested that the accuracy of prediction can be improved by
strengthening the measurement stability of EM38 equipment in field. [Conclusion] The results demonstrated that an integrated
approach of the linear model and Tikhonov regularization can be used to inverse EM38 data to the electrical conductivity profile
quantitatively, which presented a great potential way for soil investigation and management.
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Table 1 Traditional statistics of field data
EM38 PR AEE 3 % WET Sensor 523l T3 [f1°F- %) EC,

4 Mean electrical conductivity measured soil surface using EM38 (mS'm™") EC, measured by WET Sensor (mS'm™')

S0 T A Vertical mode KA Horizontal mode

v 34 Mean Fr#EZE Std *J-3% Mean FrfEZE Std *J-3% Mean FRffEZE Std I/ME Min - B K{H Max
1 60.21 29.69 38.38 26.75 48.71 9.28 27 60
2 134.69 54.21 81.31 45.85 125.00 87.90 58 296
3 77.20 3441 42.27 30.97 75.50 26.98 46 128
4 78.13 36.21 39.73 26.54 52.42 11.81 32 78
5 52.30 24.22 30.32 24.08 51.18 23.19 43 92
6 60.43 29.62 33.97 25.06 48.21 19.78 15 85
7 109.81 46.91 65.81 42.17 111.57 61.53 34 235
8 127.60 56.17 77.22 54.90 141.24 59.73 63 256
9 123.54 56.14 72.27 48.09 114.56 58.58 65 219
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inverse procedures with the linear model predicted by Tikhonov regularization
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Table 2 A value and prediction error of profiles
%i*5 1D SRR
1 ) 3 4 5 6 7 3 9 Mean of error
A 0.01 0.05 12 0.5 0.8 1.5 0.05 1.1 0.8
1% % Error(%) 35.26 28.35 31.03 41.12 39.86 37.54 54.80 39.57 38.46 38.44
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