
LISS-III

*

ECe

RMOK

SclLISS-III

Ece

LISS-III

<

LISS-III

*

Email: habdolazimi@yahoo.com

GIS

GIS

Vol. 6, No. 3, Atumn 2014 Iranian Remote Sensing & GIS



GIS

Moore et al., 1993; Mckenzie and

Ryan, 1997Odeh et al., 1995;

Goovaerts, 1998; McBratney et al., 2000; Navarro-

Pedreno et al., 2007Metternich

and Zinck, 2003

Howari et al., 2002; Douaoui et al., 2006;

Farifteh et al., 2006; Fernandez-Buces, 2006;

Farifteh et al., 2008

Khan et al., 2001; Howari,

2003; Farifteh et al., 2008; Zink & Metternicht,

2008

Howari, 2003;

Masoud & Koike, 2006

Farifteh et al., 2006

TM

Manchanada & Iyar,1983

Metternicht & Zinck, 2003

Ardahantiglu et al., 2003; Cetin & Kirda, 2003;

Cafarelli and Pollice, 2008

Jordan et al., 2004

1. McGowen and Mallyon
2. Semivariogram



LISS-III

GIS

Kerry and Oliver, 2003

Lopez-Granados et al.,

2005

RM

OK

(Scl)LISS-III

1. Regression Model (RM)
2. Ordinary Kriging (OK)
3. Supervised classification (Scl)



GIS

LISS-III

N3N1

(N2)

N1

(N3)

L

M

H

Sb

Sw

Pm

S0 (ECe <4 dS/m), S1 (ECe = 4-8 dS/m), S2
(ECe = 8-16 dS/m), S3 (ECe=16-32 dS/m), S4

(ECe>32dS/m) 12345678910111213

S0S1(S2)(S3)

(S4)

1. Second Order Bilinear
2. Root Mean Square Error (RMSE)
3. Supervised Classification (Scl)
4. EC <4 dS/m: Non Saline Soils (Green)
5. EC <4 dS/m: Soils with large Clods in Ploughed

Areas
6. EC <4 dS/m: Non Saline Soils (Gray)
7. EC = 4-8 dS/m: Low Saline Soils
8. EC = 8-16 dS/m: Soils with Residual of the Straw
9. EC = 16-32 dS/m: High Saline Soils
10. EC > 32dS/m:Severe Saline Soils with Black

Crusts
11. EC > 32dS/m:Severe Saline Soils with White

Crusts
12. Plant Cover
13. Mountains



LISS-III

GIS

ab

ab

a0.663b1.024

NDVIPVIMDVI

NDVI = NIR - R/ NIR + R

WDVI = NIR a.R

PVI = NIR (a.R + b)/ (1 + a2)0.5

NDVI

NIRR

WDVIPVI

DN

ECe

RMES

RMSE

ECeECe

N

ECe(xi)

xixi+hN

h

1. Normalized Difference Vegetation Index
2. Weighted Difference Vegetation Index
3. Perpendicular Vegetation Index



GIS

a

c

Cambardella

and Karlen, 1994

OK

ECe*

(x0)ECe

(xi)n

OK

S0S1S2S3S4

Lopez-

Granados et al., 2005)

DNECe

DN

DN

1. Range
2. Sill
3. Nugget Effect
4. Ordinary Kriging (OK)
5. Cross Validation
6. Skewness



LISS-III

GIS

R2

RMSE

WDVIPVI

NDVI

ECe



GIS

ECe

ECe>32dS/m)S4

S4S3S2S1OK

S0

LISS-III

ECe

ECe

Scl

Ground

Truth

Classification Results

m P N1 N2 N3 L M H Sw Sb Total ACC OM.E

m

P

N1

N2

N3

L

M

H

Sw

Sb

Total

Rel

CoE



LISS-III

GIS

LISS-III

RelS1(L)S2(M)

LM

LISS-III

SwSb

S4

LISS-III

S3S0

S4S2S1

1. Commission Error (CoE)



GIS

LISS-III

DN

Metternicht and Zinck,

2003

RMSE

SPOT XS

EC

S4<ECe

S3S4S2

S2

S1

Metternicht and Zinck, 2003

1. Douaoui
2. Cafarelli and Pollice
3. Walter



LISS-III

GIS

Douaoui et al., 2006; Metternicht

and Zinck, 2003

TM

LISS-III

LISS-III

S3

S4<

LISS-IIIS2

S2

<

LISS-III



GIS

Ardahantiglu, O., Oztas, T., Evren, S., Yilmaz,

H. and Yildirim, Z.N., 2003, Spatial

Variability of Exchangeable Sodium,

Electrical Conductivity, Soil pH and Boron

Content in Salt- and Sodium-Affected Areas

of Igdirepalin (Turkey), Journal of Arid

Environments, 54, PP. 495-503.

Cafarelli, B. and Pollice, A., 2008, Geadditive

Models for the Analysis of the Spatial

Distribution of Soil Salinity in a Sardinia

Coastal Area, Environmetrics, 19, PP. 742-750.

Cambardella C.A. and Karlen, D.K., 1999,

Spatial Analysis of Soil Fertility Parameters,

Percision Agriculture, 1, PP. 5-14.

Cetin, M. and Kirda, C., 2003, Spatial and

Temporal Changes of Soil Salinity in a

Cotton Field Irrigated with Low-quality

Water, Journal of Hydrology, 272,

PP. 238-249.

Douaoui, A.E.K., Nicolas, H. and Walter C.H.,

2006, Detecting Salinity Hazards within a

Semiarid Context by Means of Combining

Soil and Remote Sensing Data, Geoderma,

134, PP. 217-230.

Farifteh, J., Farshad A. and George R.J., 2006,

Assessing Salt-Affected Soils Using

Remote Sensing, Solute Modeling, and

Geophysics, Geoderma, 130, PP. 191-206.

Farifteh, J., Vander Meer F., Vander Meijde M.

and Atzberger C., 2008, Spectral

Characteristics of Salt-affected Soil: A

Laboratory Experiment, Geoderma, 145,

PP. 196-206.

Fernandez-Buces, N., Siebe C., Cran S. and

Palacio J.L., 2006, Mapping Soil Salinity

Using a Combined Spectral Response

Index for Bare Soil and Vegetation: A

Case Study in the Former Lake Texcoco,

Mexico, Journal of Arid Environments, 65,

PP. 644-667.



LISS-III

GIS

Goovaerts, P., 1998, Geostatistical Tools for

Characterizing the Spatial Variability of

Microbiological and Physico-chemical

Soil Properties, Biology and Fertiliy of

Soils, 27, PP. 315-334.

Jordan, M., Navarro-Pedreno J., Garcia-Sanchez

E., Mateu J. and Juan P., 2004, Spatial

Dynamics of Soil Salinity Under Arid and

Semi-arid Conditions: Geological and

Environmental Implications,

Environmental Geology, 45, PP. 448-456.

Howari, F.M., Goodeu P.C. and Miyamoto S.,

2002, Spectral Properties of Salt Crusts

Formed on Saline Soils, J. Environ Qual,

31, PP. 1453-1461.

Howari, F.M., 2003, The Use of Remote

Sensing Data to Extract Information from

Agricultural Land with Emphasis on Soil

Salinity, Australian Journal of Soil

Research, 41, PP. 1243-1253.

Kerry, R. and Oliver M., 2003, Variograms of

Ancillary Data to Aid Sampling for Soil

Surveys, Precision Agriculture, 4,

PP. 261-278.

Khan, N., Rastoskuev V., Shalina E. and Sato,

2001, Mapping Salt-affected Soils Using

Remote Sensing Indicators- A Simple

Approach with the use of GIS IDRISI,

22nd Asian Congress on Remote Sensing,

5-9 November, Singapore.

Lopez-Granados, F., Jurado-Expositeo M., Pena-

Barragan J.M. and Garcia-Torres L., 2005,

Using Geostatistical and Remotesensing

Approaches for Mapping Soil Properties,

European Journal of Agronomy, 23,

PP. 279-289.

Manchanda, M. and Iyar H., 1983, Use of

Landsat Imagery and Aerial Photographs

for Delineation and Categorization of

Salt-affected Soils of Part of North-west

India, Journal Indian Society Soil Science,

31, PP. 263-271.

Masoud, A.A. and Koike K., 2006, Arial Land

Salinization Detected by Remotley-sensed

Land Cover Changes: A Case Study in

the Siwa Region, NW Egypt, Journal of

Arid Environments, 66, PP. 151-167.

McBratney, A.B., Odeh I.O.A., Bishop T.F.A.,

Dunbar M.S. and Shatar M., 2000, An

Overview of Pedometric Techniques for

Use in Soil Survey, Geoderma, 97,

PP. 293-328

McGown, I. and Mallyon S., 1996, Detection of

Dryland Salinity Using Single and

Multitemporal Landsat Imagery, In:

proceedings of the 8th Australian Remote

Sensing Conference, Canberra, PP. 26-34.

McKenzie, N.J. and Ryan P.J., 1997, Spatial

Prediction of Soil Properties Using

Environmental Correlation, Geoderma,

89, PP. 67-94

Metternicht, G.I. and Zinck J.A., 2003, Remote

Sensing of Soil Salinity: Potentials and

Constraints, Remote Sensing of

Environment, 85, PP. 1-20.

Metternicht, G., Zinck J.A., 2008, Remote

Sensing of Soil Salinization, Impact on

Land Management, CRC Press.



GIS

Moore, I.D., Gessler, P.E., Nielsen G.A., and

Peterson G.A., 1993, Soil Attribute

Prediction Using Terrain Analysis, Soil

Science Society of America Journal, 57,

PP. 443-452.

Navarro-Pedreno, J., Jordan M.M., Melendes-

Poster I., Gomez I. and Juan P., 2007,

Estimation of Soil Salinity in Semi-

aridland Using a Geostatistical Model,

Land Degrad, Develop, 18, PP. 339-353.

Walter, C., McBratney A.B., Douaoui A. and

Minasny B., 2001, Spatial Prediction of

Topsoil Salinity in the Chelif Valley,

Algeria, Using Local Ordinary Kriging

with Local Variograms Versus Whole-

area Variogram, Aust. J. Soil Res, 39,

PP. 259-27.

.


