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Inversion Model for Soil Conductivity in Cotton Field in South Xinjiang Based
on EM38-MK?2 Data

LIU Xinlu, PENG Jie!, FENG Chunhui, WU Jialin, LUO Defang, QI Wei
(College of Plant Science, Tarim University, Alar, Xinjiang 843300, China)

Abstract: Objective  Soil salinization is the major obstacle restraining high quality and high yield of cotton in South Xinjiang,
and rated irrigation can effectively alleviate soil salinization. EM38-MK2 can be used to obtain real-time dynamical soil
salinization data, monitor in-situ soil salinization in time, and provide a digital basis for rated irrigation in cotton fields.

Method  In this study, different soil sampling schemes were designed in line with the designing of the transmitting coil and
receiving coil of the electromagnetic sensor (EM38-MK?2), and soil apparent electrical conductivities (EC,) and soil samples from

corresponding soil profiles were collected in the same field in six different time periods for analysis of, effects of soil sampling
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scheme and soil moisture content on accuracy of the apparent EC model, and specification of factors for building apparent EC
models for different soil layers. Moreover, comparison was done of the local model based on data of a single period with the
model based on overall data of the six periods in inversion accuracy. Result  Results show that the model based on single point
sampling at the site of the transmitting coil of the EM38-MK2 was higher in sensoring accuracy and stability than the others and
hence could effectively minimize the error caused by sampling. When soil moisture content was less than 10%, the correlation
between apparent EC and measured EC was low, with determination coefficient being 0.58 and the inversion model could only
roughly estimate EC; When it was more than 10%, apparent EC displayed a good relationship with measured EC, with
determination coefficient being 0.80 and the inversion model could make an estimation of EC close to the measured one. The
EMH-+EMYV model was built on the equation of ECyg375+(ECp.75tECy0.75)/2+EC, s defined as modeling factor and much higher
than the EMH or EMV model in inversion accuracy with predicted apparent EC being very approximate to measured EC. The
local models for predicting ECs in various soil layers different in depth were all higher than the overall one in inversion accuracy
and their RPDs were more than 2.0, which indicate that they have high prediction ability. ~ Conclusion  All the findings in the
study demonstrate that sampling under the transmitting coil is conducive to stability of the sampling, which may guide future
utilization of the equipment, and open up new ways of thinking and server as reference for monitoring soil salinization
dynamically with the electromagnetic sensor technology on the field scale.

Key words: Soil salinization; Soil apparent electrical conductivity (EC,); Soil electrical conductivity; Inversion models; Cotton
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Fig. 1 Geographic location of the study area
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Fig.2 Scheme of the EM38-MK2 conductivity meter
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Table 1 Determination coefficients of the model for a soil layers relative to soil depth and modeling factors

HAFLA T Modeling factors
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Soil layer/cm  ECyg375 ECyis
2 2 2+EC, 5 2+EC,1 5
0~20 0.75 0.69 0.54 0.79 0.71 0.80
20~40 0.87 0.85 0.69 0.87 0.87 0.87
40~60 0.84 0.85 0.66 0.85 0.87 0.89
60~80 0.80 0.84 0.80 0.84 0.84 0.85
80~100 0.70 0.79 0.87 0.82 0.80 0.89
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Table 2 EC inversion accuracy relative to sampling scheme

RAETT R PUE RS WIOTRIRE X TIR 2

Sampling scheme R’ RMSE RPD
A 0.85 0.37 2.15

B 0.81 0.42 1.92

C 0.62 0.64 1.45

AB 0.83 0.45 1.89

AC 0.73 0.50 1.74

BC 0.72 0.51 1.51

ABC 0.80 0.70 1.60
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Table 3 EC inversion accuracies of the local models and overall model

JRr R A Local model

4> JR A Overall model

+)=
e R VI mRiRzE M bR e R Yot 2 AEXF AT iR 2
Soil layer/cm
R? RMSE RPD R? RMSE RPD
0~20 0.80 0.81 2.06 0.58 1.61 1.55
20~40 0.90 0.44 2.88 0.73 0.56 1.89
40~60 0.85 0.45 2.12 0.70 0.53 1.81
60~80 0.83 0.31 2.10 0.66 0.49 1.63
80~100 0.81 0.27 2.01 0.56 0.70 1.35
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Table 4 Accuracy of the EC inversion models relative to soil
moisture content

oK RAE REL PR 2 AR G341 22
Water content/% R RMSE RPD
<10 0.58 1.23 1.53
10~15 0.83 0.72 2.01
15~20 0.82 0.60 2.02
>20 0.82 0.53 2.04
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Table 5 Accuracy of the EC inversion models relative to sampling period
H 1 +J= e R 75 iR 22 AHX 73 A R 22
Date Soil layer/cm R? RMSE RPD
2018/5/5 0~20 0.78 1.94 1.55
20~40 0.82 0.55 1.92
40~60 0.85 0.85 1.50
60~80 0.72 0.80 1.52
80~100 0.88 0.53 1.61
2018/6/3 0~20 0.70 1.21 1.80
20~40 0.82 0.35 1.84
40~60 0.81 0.48 1.58
60~80 0.80 0.22 1.98
80~100 0.71 0.28 1.82
2018/7/7 0~20 0.79 1.76 1.93
20~40 0.92 0.45 2.76
40~60 0.89 0.43 1.95
60~80 0.87 0.32 1.85
80~100 0.88 0.26 2.09
2018/8/18 0~20 0.77 0.98 2.00
20~40 0.92 0.55 2.10
40~60 0.95 0.30 3.05
60~80 0.95 0.22 3.19
80~100 0.84 0.33 1.93
2018/9/9 0~20 0.80 0.55 2.06
20~40 0.95 0.45 2.95
40~60 0.77 0.60 1.73
60~80 0.76 0.31 1.85
80~100 0.70 0.41 1.96
2018/10/27 0~20 0.78 0.42 2.03
20~40 0.87 0.23 2.99
40~60 0.86 0.14 2.44
60~80 0.89 0.08 2.41
80~100 0.85 0.09 2.50

e BB R AH JBE R w, BRSCRAE O R RT A AL
RRAY (ARG B, AR (RS M o e o Sl A B ASCRAE T
DA B3 SR AE 1 25 XA NS B2 RS2 . 6 0 P 5238 4
PR, P TR E&Sr . EMHAEMYV £
B AT 8 L H 28 5 S Fl 23R 2 ] (4 A R

JE 5T EMH 5{ EMV 31—l E#K, R EChos7st
( ECpo.75tECyo75 ) 2+EC,; s MBI T, Al LI$E
TR FRORE B o Je) A AR 455 4 JRy A A (14) IS JEEORS 5 v
Jry B AR AT LA A 208 bl Sz 8 A T AN [i) i 401 1 - 1 v,
B, ] kg FH A AR A0 W I AR — 2 A B A
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