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Rapid Diagnosis of Soil Salinity Temporal-spatial Variances

Based on Electromagnetic Induction in a Typical Arid Area
Li Xiaoming Yang Jingsong Liu Guangming Liu Meixian Yao Rongjiang
(Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract

A typical arid area in South Xinjiang was selected to study the temporal-spatial variances of soil
salinity. Calibration sites were selected in the study area. Apparent electrical conductivities (ECa) were
measured, and soil samples were collected in the calibration sites. The results showed there was a good
correlation between soil salt content and the apparent electrical conductivity, so the interpretation model
for soil salinity could be established. A mobile electromagnetic induction survey system was constructed to
survey the study area with enough ECa data collected. The spatial variance could be studied with GIS and
geo-statistics knowledge, and the temporal-spatial variances could be rapid diagnosed by EM surveys over
different times. The results showed serious salinization exited in the study area, and salinization in
autumn was worse than that in spring, salinization in 2009 was more serious than that in 2008.
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Tab.1 Descriptive statistics of soil salinity

in different time

wmARME FHME

wE RME

£/ H b2
/cm /gkg™' /gkgT! /gekg!

0~10 0.018 22.011 2.766 2. 115

2008/11
10~20  0.768 21. 817 3.482 1. 864
0~10 0. 060 33.530 2.388 2.374

2009/04
10~20  0.076 37.764 2.919 2. 145
0~10 0.010 22.073 2.785 2.333

2009/11
10~20  0.109 21.295 3.235 2.219
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Tab.2 Parameters of the semivariance models

F/H R/ cm R YedefH HAH beS¥ 1 A A5 TR/ m R k2%
0~10 Spherical 0.1260 0.5010 0.251 373 0. 955 5.03 x107*
2008/11
10 ~20 Exponential 0.026 8 0.2146 0. 125 519 0.978 5.18 x10~*
0~10 Spherical 0.4030 1.066 0 0.378 357 0. 947 1.80x1072
2009,/04
10 ~20 Spherical 0.1603 0.4406 0. 364 431 0.977 1.64 x10~7
0~10 Spherical 0.2600 1.1120 0.234 466 0.911 6.71 x10 2
2009/11
10 ~20 Gaussian 0.1149 0.4168 0.276 530 0.994 7.99 x10
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Fig. 1 Salinization degrades in study area
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£3 2008/11 ~2009/11 0 ~ 10 cm = S HIEB ER
Tab.3 Transition matrix of salinization degrades in 0 ~10 cm depth from Nov. 2008 to Nov. 2009
B/ m>  BESHTL/m’ FEHhEE/m®  EEHRE L/ b4 /m? JAF/m? TR L
b/ m? 496 561 151 554 31 866 553 0 680 533 0.390
B2 AL /m 120 782 165914 140 827 20 766 16 448 305 0.257
TR E L/ m? 41487 61 835 154 897 146 307 7421 411947 0.236
LB L/m? 21089 18 460 17 923 116 165 26 567 200 204 0.115
#h4/m? 0 0 0 2170 1288 3458 0. 002
B/ m? 679919 397 763 345513 285 961 35292 1 744 447 1
WA 0. 390 0.228 0. 198 0. 164 0. 020 1
4 2008/11 ~2009/11 10 ~20 cm EhEV L HEL M
Tab.4 Transition matrix of salinization degrades in 10 ~20 cm depth from Nov. 2008 to Nov. 2009
i/ m*  RERTA/m?  PERT G/ EEST /M Hh+/m? S/ m? TR L
JEERF AL/ m? 154 037 58 622 187 0 0 212 846 0.122
IR L/m? 196 532 306 999 66 130 260 0 569 921 0.327
TR E L/ /m? 51 840 207 702 329 065 136 665 5137 730 408 0.419
;L /m? 12919 30199 37 700 127 664 16 901 225383 0.129
£ 4-/m? 0 0 0 4897 992 5889 0.003
S/ m? 415328 603 522 433 082 269 486 23 030 1 744 447 1
[lig Ay 0.238 0. 346 0.248 0. 154 0.013 1
£S5 2009/04 ~2009/11 0 ~10 cm EiFEH LS REBIERE
Tab.5 Transition matrix of salinization degrades in 0 ~ 10 cm depth from Apr. 2009 to Nov. 2009
B/ m®  REREVL/M PERT /M EERT L/ m? Hh+/m? S/ m? HEFH L
JehBiib/ m? 528 290 196 343 69 048 9167 0 802 849 0. 460
REHBL/m 107 444 132382 98 563 29 280 66 367 734 0.211
TR B L/ /m? 34 807 58615 158 689 107 076 3577 362 763 0. 208
HEEETL/m? 9375 9528 18 981 136 485 28 934 203 303 0.117
£ 4/m? 3 894 231 3954 2716 7798 0. 004
S/ m? 679919 397 762 345512 285 962 35293 1744 447 1
[lTp Ay 0. 390 0.228 0.198 0. 164 0. 020 1
£ 6 2009/04 ~2009/11 10 ~20 cm EhFHEW EHES M
Tab.6 Transition matrix of salinization degrades in 10 ~20 cm depth from Apr. 2009 to Nov. 2009
FEEB/m® RERET /M R/ m? R EL/m? ih4/m? S/ m? TR L
Jedh B/ m? 278 111 249 616 54 498 1488 0 583713 0.335
REHB/m 120 379 238 170 105 545 13 740 0 477 834 0.274
B b Ei L/ m? 16 839 103 250 246 060 119 885 2705 488 739 0. 280
& AR/ m 0 12 079 26977 133 285 20 199 192 540 0.110
£ 4/m? 0 407 0 10 88 126 1621 0.001
B/ m? 415329 603 522 433 080 269 486 23030 1744 447 1
HIFL L 0.238 0. 346 0.248 0. 154 0.013 1
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