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a. EM38 survey point in October 2015  b. EM38 survey point in May 2016
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Fig.1 Distributions of EM38 survey points
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HEE 1 Al AFEZENAE L Z R I o iR
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Table 1 Interpreting models of soil total salt content(n=70,

p<0.001)
L)z fift A5 Interpretation models
Soil
layer/cm 2015 4 R 2016 4F R
TS=0.027 ECoy— TS=0.030 EC,y—
~ 0.952 0.960
030 0.002 EC,y—0.236 0.012 EC,y—0.125
TS=0.010 ECyyt TS=0.005 EC,y +
30760 0.013 EC,y—0.070 0.916 0.021 EC,y—0.050 0.932
~60~100 TS=0.002 ECyyt 0875 TS=0.003 EC,y + 0.891

0.019 EC,y +0.132

TE: REMFZRM: TS REMAHE (gkg')s ECa =& EM38 /K FAlAE
M FE; EC,y /& EM38 B AR M G2

Note: Ris correlation coefficient; TS is soil total salt content (g-kg'1 ); ECuy is
apparent electrical conductivity from horizontal mode of EM38 survey; EC,y is
apparent electrical conductivity from vertical mode of EM38 survey.

0.011 EC,y +0.152

Hhit
Total salt content/(g'kg™)

Y
a. 20154FRKE =L TR UM b 20164E B T =2k L3R AR
a. Three dimensional distribution of ~ b. Three dimensional distribution of
samples in autunm 2015 samples in spring 2016

B 2 EM38 ffiFe) 1k = i S A3 @ oA B
Fig.2 Distribution of 3D scatter data and profile soil salinity from
data of EM38 survey in study area
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Fig.3 3D Mesh model of study area
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T GMS 3347 I8 54 IDW B AN = 470 A7 B 224,
ArcGIS B AFHE4T EM38 il 5 55 AL ) 22l

2 HBR5HH

2.1 FETIERDGIHHIE

WX 2015 £ 2016 FEHZTLIEHIH &
HAHFIE R 2. R 2 1A, 2015 SERKES 2016 4F
BELE LRSS ER/MA RS, BE 0.151~
0.268 g/kg 2 [A], {Hix K{A 2015 =N 8.126 ~
13.302 g/kg, 1M 2016 FFHZN 10.100~12.950 g/kg, M
ANZFEFRAEH HIRAE 0~30cm + 2 o H1-FHMERE A
AT & JE LA L oy B Sy B A IR R I 3 0 v JR
Ny TSR (R RK 2 11 L 38 6 7 R Tl R B m /)
gz, AR AR R o b A R R AR A BB
g8k A RIS R T 4 AL

*2 FRETRZSHFHEE (=70
Table 2  Statistical feature values of soil salinity in profile

brifEZE AR

L2 g omcm TP Saaed g
1S(nl Min/(g-kg™) Max/(g-kg™) ek %) deviation/  Coefficient
73:: gke (g'kg™)  of variation

2015 2016 2015 2016 2015 2016 2015 2016 2015 2016
0~30 0.251 0.259 13.302 12.950 1.985 2.082 3.247 2.668 1.636 1.281

230 770268 0.202 12.393 10.100 1.887 1.624 2.643 2.081 1.401 1.281
>60 ~
100 0.245 0.151 8.126 11.021 1.837 1.419 2.247 2.166 1.223 1.527
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a. Three dimensional distribution of b. Three dimensional distribution of
study area soil salinity in autunm 2015 study area soil salinity in spring 2016

B4 BERKRREY 2% LR E ST SH
Fig.4 Three dimensional distribution of soil salinity for different
season in study area
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Fig.5 Classical cross sections of 3D soil salinity for
different season in study area
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2.3 MRRARFEHERFCERSH

RS 3 R B AL 0 B AR UE, Goit 7 A X A A
ZWARRLZE, NFESEGHES, P, BELH
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HIERT S (HE 3D .

& 3 AT LEH: 2015 KM FUIX R ~AdER:
bt £+2 (0~30. >30~60 f1>60~100) JE#:
BALFT L1225 65% 69%A0 81%, B T HEvREAR
TRAEER AL 3R o5 LB O . T AH B () 2 A R FE
J5 BRI R A 1) 398 L9 2 B A R FE R I s . X
sShittb i CREEEh. PEEEREL. HE R TA
D ANFEER BV B 3R A TR AN [F AT A
W& AN, 0~60 cm hiFiik HIE LI Bk H 3N,
P SR AN L S tb IR, AT B b
M>60~100 cm #hi5ik +-338 b BF Ehimib - T &7 bl (5
9%) W& TR (5 7%) , HJEhiL IR
b, BB, 2016 FHEZELE 2015 FEREHLL,
A2 AR SR ot E BT 5 Bl ek, FF HLR A 3R
AR AR ER BT IR AT 5 LU IR . AN [FRE B R R
fb 3 B AR SR AL AT 5 EL A AR AR ke Eh T
G ELEI R, R AL R 5%, T AMAR R 1
Bk 3T o5 LB X AN R R R os b, B FEIX
BB WA — F R E R R R R ER AR
FIER AT () 13 b, TR EY) S R A B A EE
Jita Xof DX 3 - 398 b 54k I DAB 5 5 v

#3 MRRAREETLIERZNERFTS LG
Table 3 Proportion of soil salinization grades for different season
in study area
B BREHB PR EE B
+)Z  Non-saline Slightly ~ Moderately Heavy saline
Soil soil/% saline soil/% saline s0il/% s50il/%

layer/em 730152016 2015 2016 2015 2016 2015 2016 2015 2016

#Ht
Solonchak/%

M A A

0-30 65 72 20 15 9 6 5 2 1 5
>30-60 69 77 18 9 9 8 4 1 0 5
>60-100 81 79 7 7 9 8 3 1 0 5

2.4 f5EWIIE

2258 SR IR 73 i, 2015 AEARKZREAN 2016 FH 2 O BS
ASEE ) T 4] 75 % 22 (root mean square error, RMSE)
4378 0.193 5 F10.210 6 g/kg. THMNAE AN SEAE 2 [8] FIAH
KEZH (R 2015 FFKFA 2016 EFEF5 51N 0.887 Al
0.862. W] L =4k )z PR SR J7 V1AL TN AS [ 2= 45 - 458 2
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AE AT UM T HA AR S IR 77 55 00 X sk T 3 2 )
=YEI AT BT T o
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B TR, hERT G HEAR K. PN 3w
R AR R IR TN, T FHLom s (A28 1,
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Response of three-dimensional spatial variability of soil salinity to change
of season of Xinjiang based on electromagnetic induction

Wu Yakun'?, Liu Guangming®*, Su Litan® Yang Jingsong?
(1. Anhui University of Technology, School of Energy and Environment, Maanshan 243002, China; 2. State Key Laboratory of
Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China;
3. Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences, Urimgi 830011, China)

Abstract: Salinization and alkalinization are the prominent land degradation processes in arid areas. In this study, our
objective was to demonstrate the three-dimensional distribution of the regional soil salt responding to the change of season in
typical zone of Xinjiang Automonous Region. The studied areas are located in typical area of the YiLi district in Xinjiang.
The apparent electrical conductivity (EC,) was measured at each site using a Geonics ElectroMagnetic (EM38) instrument in
different season. The EC, data collected included measurements using both horizontally and vertically modes. Soil samples
were collected at selected sites immediately after the EM38 surveys. A field study was conducted, which was consisted of 70
measurement sites visited in different seasons. In addition, soil samples were also collected between 0 to 0.3 m, 0.3 to 0.6 m
and 0.6 to 1.0 m depth increments at the location of the deep cores. Prior to laboratory analysis samples were air-dried and
ground to pass a 2-mm sieve. The profile soil salinity was determined from the electrical conductivity of a saturated soil paste
extract (EC.) according to standard methods. The profile soil salinity was obtained by regression model using apparent
electrical conductivity. The model correlation coefficient differed from 0.875 to 0.952 that indicated high precision accuracy
for each model. Three-dimensional soil salt distribution was characterized by inverse distance weighting method for different
season. The results showed that average of soil salinity all decreased with increasing depth in the study area in different
season. But average of soil salinity moderately decreased with increasing depth in autumn than in spring. The coefficient of
variation of soil salinity, an indicative of strength intensity variation for different seasons, ranged from 1.223 to 1.636.
Variation of soil salinity decreased with the increase of soil depth in autumn, but variation of soil salinity increased with the
increase of soil depth in spring. Map of three-dimensional distribution of the regional soil salt demonstrated that sever soil
salinity located in northwest corner of the studied area in autumn and spring. But the area and degree of salinization indicated
more serious in spring than in autumn in northwest corner of the studied area. The soil salinity of total profile was more than
6 g/kg soil in northwest corner of study area in spring. Non-saline soil mostly distributed in the studied area in autumn of 2015.
Area ratio of non-saline soil for each depth differed 65%, 69% and 81%. Area ratio of non-saline soil increased with increasing
depth, area ratio of salinization soil decreased with increasing depth in the study area. Area ratio of different degree salinization
soil had slight difference with increasing depth. Area ratio of mild salinization was more than moderate salinization and severe
salinization, and area ratio of saline soil (soil salt content more than 6 g/kg soil) was least in 0 to 60 cm depth. Area ratio of
moderate salinization was more than mild salinization, and area ratio of severe salinization was least in 60 to 120 cm depth.
Non-saline soil mostly distributed and area ratio of non-saline soil increased with increasing depth in study area in spring of
2016. But ratio of saline soil became more than 5% for each depth. The degree of soil salinization and proportion of the
severity salinization was significantly increased in the spring of next year than the previous year in autumn. The synthesized
method based inverse distance weighting (IDW) method combining electromagnetic induction technique in this study had
0.887 and 0.862 of high correlation coefficient for different season assessment of regional soil salinity. Thus the application of
this technique provides a new method to interpretation and evaluation of regional soil salinity response to different season in
the three-dimensional spatial distribution characteristics in Xinjiang province.

Keywords:. electromagnetic induction; soils; salinity measurement; inverse distance weighting; three-dimensional spatial

variability; seasonal change



