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(1) (9 (R) (NIR) ,
2005 4 4 Land ArcGIS (SI3= JG+R)
sat TM 1 5 NIR- R
Y 15 ’ 10 m ' (NDVI= NIR + ), EM38
25 m ) )
(2) [15] 1

Table 1 Correlation coefficients between spectral indices and measured EC values

/cm
0 30 30 60 60 90 90 120
EC: s=a+b *SI3 a - 0. 066 0. 056 0. 041 0. 037
b 0. 004 0 002 0 002 0 002
R 0227 " 0252"" 0259" " 023"
EC! 5=A +B *NDVI A 0. 281 0. 195 0. 215 0 211
B -0 320 -0 132 - 0. 166 - 0167
R 0 257" -0208"" -0312"" 0279
EC: s =0 +BSI3+yY NDVI a 0. 479 0. 327 0. 405 0. 394
B - 0. 002 - 0. 002 - 0002 - 0.002
y - 0 481 -0 238 - 0321 -0 314
R 0261"" 0310 0328"" 0293""
RMSE 0. 094 0. 052 0. 071 0. 067
123 EMV
EMH EMV , EMH
(root mean squared error , RM SE) + EMV
RMSE 22
) ) EMH + EMV , EM38
RMSE (EMH) (EMV) (ECa)
0 30,30 60,60 90,90 120cm
m (EC: 5)
RMSE = Jhn;iz[z'(s) - 2(s)]? ’ >
2’ (s) ; z2(s) 2 ;
,0 30cm
2 23 068l ds: m*,
30 60,60 90,90 120cm
21 EM38 (EG) 3,6,8, 0215,
108 ’ EM38 0290,0331ds: m* 0 30cm ,
EMH ( ) EMV ( '
) , EC: s ( )
EC: s EMH EMV )
, 0535 O 686 :0.572,0 259,0 310 0 370
0490 0 742 , 1% (p<Q 01, n= 16,471 ,
108, Roar =0 254) , EMH EMV )
, EMH + )
Table 2 Satigtical feature values of soil salinity in different soil layer
/cm /(ds- m~1) /(ds- m~1) /(ds- m-1)
0 30 142 0. 031 0. 712 0. 159 0. 091 0. 572 2 908
30 60 142 0. 092 0. 307 0. 147 0. 038 0. 259 1 904
60 90 142 0. 058 0. 348 0. 155 0. 048 0. 310 1 517

90 120 142 0 045 0. 376 0 154 0 057 0. 370 1 586
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4
23
(sl1, si2, sI3) (NDV1) (s13) ,
(NDV1, DVI) , EM38 4 ,
(SI3) EMH EMV
(NDVI) , , , , (S13)
EC: s «C ) , 2 (NDV1)
(S13) (NDV1) (sI3)
, Q 227 0 259 (NDV1) ,
0. 257 0 312 , 1% (p<0o01, n (sI3) (NDV 1)
=142, Rua =0 0. 208) , (SI3)
(NDV 1) 1
Soil electrical conductivity/ds'm"’ B Soil electrical conductivity/ds'm '
N 0.10-0.15 - e N T 006-010
5-0.2 0.10-0.16
— -
W 0.25-0.30
(a) 0~30 em
Soil electrical conductivity/dsm ' Soil electrical conductivity/ds'm™’
N 0.12-0.15 N 0.11-0.15
B 0.a5-020 B oa5-020
B 02002 B 020021
| R
0 6 12 18 A
(¢) 60~90 cm R () 90-120 em
Fig 1 Spatial distribution of soil salinity for different soil layer
, , ( )
( ) > > , ,
, 0 30cm
, 010 015ds- m',015 30 60cm 60 90cm ,
020ds- m*', 020 025ds- m? , : , 90 120cm 0O 30cm .
) , 30 60 cm
010 015ds- m* ; 60cm , EM38
, 60 90 ,
90 120 cm ,
, 0 30cm , )
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24

90,90 120 cm RMSE 0 094, (2) :
0.052,0071,0 067 ds- m™* , 0259 0 572 ,

40

RMSE 1, 0 30,30 60,60

(2 EM38
0 30cm ,30 60cm , ,

60 90cm , 90 120cm ,

[1]
[2]
[3]
[4]
[5]
[6]
(7]

[8]
[9]
[10]
[11]
[12]
[13]

[14]

[15]
[16]

[17]

Rao B R M, RaviSankar T, Dwivedi R S, et a. International Journa of Remote Sensing, 1995, 16(12) : 2125.
GUAN Yuarrxiu, LIU Gao-huan, L1U Qingsheng, et a. Journa of Remote Sensing( ) , 2001, 5(1) : 46.
GUAN Yuarrxiu, LIU Gao-huan, WAN GJing-feng( ; , ) . Acta Geographica Snica( ) , 2001, 56(2) : 198.
LUO Yuxia, CHEN Huarrwei ( , ). Remote Sensing for Land & Resources( ), 2002, (2) : 46.
Mettemieht G 1, Zinck J A. Remote Sensng of Environment , 2003, 85: 1.
Farfteh J, Farshad A, George RJ. Geodema, 2006, 130: 191.
YAO Rongijiang, YAN GJingsong, JIAN G Long( , , ). Journal of Zhgjiang Universty - Agriculture and Life Sci-
ence( . ) , 2007, 33(2) : 207.
YAO Rongjiang, YANGJing-song, L IU Guang-ming, et al ( s , , ). Transactionsof the Chinese Society of Agri-
cultural Engineering( ) , 2006, 22(6) : 61.
LIU Guang-ming, YANGJing-song, JU Mao-sen, et a ( , , , ). Soils( ) , 2003, 35(1) : 27.
CorwinD L, Lesch SM. Computers and Hectronicsin Agriculture, 2005, 46: 103.
TriantafilisJ, Lesch SM. Computers and Electronicsin Agriculture, 2005, 46: 203.
FENGLe , FANG Hui , ZHOU We-jun, et a ( , , , ). Spectroscopy and Spectral Anaysis( ),
2006, 26(9) : 1749.
L1 Zhi-we , PAN Jiamjun, ZHAN GJia bao ( , , ). Sectroscopy and Spectral Analysis( ) , 2006 ,
26(10) : 1813.
LU Rukun( ). Analyss Methods of Soil and Agricultural Chemistry ( ). Bejing: Chinese Agricultural
Science and Technology Press( : ), 1999.
Abd B Kader Douaoui , Hervé Nicolas. Geoderma, 2006, 134: 217.
L1 Habin, WAN G Zheng-quan, WAN G Qing-cheng( , , ). Chinese Journal of Applied Ecology ( ),
1998, 9(6) : 651.
WAN G Zheng-quan( ). Geostatistics and Application in Ecology ( ). Beijing: Science Press(

), 1999. 162.



4 1027

Sudy on Spatial Variability of Soil Salinity Based on Spectral Indicesand
EM38 Readings

WU Yakun'?, YANGJinrsong' ", L1 Xiao-ming*
1. Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China
2. Anhui Universty of Technology , Maanshan 243002, China

Abgtract  Taking Feng-qgiu County as a case of il salinization widely existing in the semiarid region, the spatia variability of
s0il salinity was investigated by using remote sensng and EM (electromagnetic induction) technologiesin the present study. De-
scriptive statistics was applied to sil sainity data interpreted from EM38 measurements using field sampling method. Spectral
indices (soil index and plant index) were derived from 25 resolution Landsat TM image taken in April 2005, and proved to be
significantly correlated with soil salinity interpreted by EM38 readings. Regresson model s were further established between the
interpreted soil electrical conductivity and spectral indices (oil index and plant index) , and spatia distribution patterns across
the study area were finally mapped based on the above regresson models. Resultsindicated that soil salinity at each il layer is
from 0. 259 to 0. 572 and exhibits the moderate spatial variability owing to compound impact of intrinsic and extrinsc factors.
Soatial distribution maps of soil salinity were obtained with the application of plant index , soil index and EM 38 measurements. It
was shown that il salinization, mainly located in the north and south of the study area, exhibited obvious trend effect. Salinity
at surface il was the greatest and showed the trend of a decrease at subsoil layer and then an increase at deep layer in the whole
s0il profile. The accuracy of the predictions was tested using 40 soil sampled points. The root mean square error (RMSE) of cal-
ibration for woil salinity in each layer was 0. 094, 0. 052, 0. 071 and 0. 067 ds- m™* respectively , showing that the precison isi-
deal. The change trends of RM SE were the same as il salinity in il profile. The trends indicated that soil salinity had effect
on the salinity prediction by spectra indices, and showed better accuracy at low soil salinity.

Keywords Spectral indices; Plant index ; Soil index; EM38; Soil salinity; Satial variability
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