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1- Partial Least Squares regression
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Figure 1. A- Location of the study area in Iran and Golestan province B-Sampling points in land units
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1- Numerical fraction of dark pixels
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Table 3. Correlation matrix between satellite image bands

Lol el B1 B2 B3 B4 B5 B6 B7
B1 )
B2 .[aq* \
B3 oJas™ LV \
B4 o an™ NAVAS \
B5 Nl SAE N\ AN \
B6 Jay* il SAy*® N/ Ivo** \
B7 <JAFTE LAy /AN NN o NiN /0™ \

EC L (oS 5 ol o (Stsod (o o =¥ Jo

Table 4. Correlation matrix between composite bands with EC

oSy slasil SI1 SI2 SI3 NDSI NDVI SAVI EC

SI1 \
SI2 ALY \
SI3 NN —/vY \

NDSI — /vy —/¥a HAYN )

NDVI oy Y —IYA —</AY \

SAVI Y. <Y AL —/¥a . /aa** \
EC vy A -/a0™ vy - /¥y —/¥\ \

oy & Dol oyl a5 Jleel bgasls 5 Wl

ol o yiae HSols ol odel Conddy S )5y (sla L]
S (gy5 EC lyom 1lgh o a8 Cunl (gl bS5

JLl adlais EC JJ.A M Jl)w XS .))51).3 I) U_>L|a.w
ol 0a 03l L & Jod>

EC = 35.65+ 53.19 B5 + 0.44 S11+ 1.44 SI2 + 1.15 SI3

S5l Jdo g, b (s S (g 95 Al
S et (ge)S) gy b 4B A Cae
Nidley 5o b asls 5 ul dbolee ab edliiwl oy
LEC & bgyye Jio g Jol Cawddy 0dg s yog, 4 SPSS
2ol 5> dlaen (p JSO35 gy b Y dadly I eslil

() adaly)

ailaie SB o EC o culps =0 Joan
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Figure 4. Salinity map of the study area using multivariate regression
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Figure 5. Salinity map of the study area using terrestrial truth information
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Table 8. Evaluation indicators of models

WAL il 5 oo ) oo 1 Jg) o /g (o3 el 5 55

e byl slapasls -A Joi>

Jae gl MAE RMSE
SI3 g )y Je VY- \AAQ
0 yile A om)S) Jdo YIVE o/

Sl (o SB )b Ol alolid caa S0
slaobil 5 aBiljl claodld w (Siuwed o ylo
ol as (SB gladises bla b bl bl b
Cuwdd oylanle & B b  Siwod (pl & sl oyl I S
ohlKer g Names s b a8 o)l 1)  Siwen o 5V
Slojlsale yyaai & Wbl elwl (ply )l Sledea (V)

5l oslazwl b 5 SI3 4 SI2 SI1 sla yasls ol jor 4y
b g ddlale (6)9d ALE oyiie N (Jow)S) dal
by Gl Jao 90 5l Jols S5 oo g L o s pls
@ Cond Gyl B e 0 puite N (hg00)S) Jdo &S
g dib e s ais L SIS LSS, Juo
@l by Jho ool 4 Cud 1) (098 Al (gabadb

29350 (2 yieS (Bl L opile M (yga Sy Jhe 03 oo
Jhe @ G e Jo b (s 5 s ik
Vo Bes 2 S ed Gnobe lp SIB e S,
g oyl s b 50 gl op) bl o ddlaie j> jio ke
b avolio o b joulds 4 d2gi b 0)h Slssea (F) L3
sloodls 5l oolasl (SB g)0i i) pd )50 et guls
adllae 3)00 S 5 oloj 4 dtnly 5 ladlaio (slalgalo
Syoo Dbyl sy 1y alisee il Lo ,d ldasce (ol

P S K cwl Koo a8 Slawh calie S
d]oLA 5 Oi OO9 o Lol (sl 4l Coonl gladlaio

P& 88 aomnd i e cplply ol sad )5 500
dihio o) GSB (658 Ol Wiy o alise lasly
LU ddkie o Jao S Byre b byl o kS Cavsgi |,
g pr ddlbe wlie 4 0l b kulyd 4 g oo
i yed glaodld I eolatwl (aiss pl > cash 8K
SB raw (sy00 Slpos 5l loyd M atusly Al

I oodd (gl dlogy ALE xS bl Gwode |
oy I edlaiwl b odaw SB il Gluogas
sais cpl poegMe WSl o JAd o A Hluw (solaidl
odlasiwl ¢ plply Sl o layed p 1 oYL cé il cude
9 ki u..{LoJ'cj))'é 8 LS sleosiouis sleosly
'DLC—JI L)“’ﬁ) LY LQ@] LS‘“QJ) 9 ustw Lng“\’L l: L;{Lbb.)l.)
bl yed Slgn o5 5Ll Jue dl) > il

22l Gl Slalllas o Sl g0 wles 35910 (65t

by dilaia glioble )3 ISyt Jelge cp e

ans gyepl sl odaw SB YL geh 90
Cundy ololid coa (ow SB Cliogad slbads
sbryb copte cas Ko clale bl ddlaie a8
4 g b b cuenl Bl abiobly 9 jyslis
ol 5 (Sgmw)Sy silwdie sbgbey YL 2L
coly oS SB (498 sloadss agd > hjlgple yglas
See laby) 4 Cund oS Auje g Vb cdd g Coro
slodly culbls LUyl Gua b sl Gibsd g e
oylsale 058y (slaodly ;I eslaiwl cublE .55 oy
wlols cas bodly oyl eolatwl ISl 48" s o oyl

Loy il dg2g S (6)5d Al Awd g e (2)
Eouan 5 oSy sl | edlitwl 5 cuslie sl il y
oxlazwl Woaly cpl 5l ¢ Job BB us 3 e o allao
cdiss Sousll colin polie e Siwed 903
Bbome dop Vsl maw o dbail iy 0 Sb
bdisel EC plo 2l 20> A% 13 (Gile & Adbis
Cawdd o)laple g8y leMbl S & SB 50 A
5 gldlie Clidss b odel cunds gols )5 3y A
O Naed 05 g )b callhs (V) o) Kex
b duglio > ol ol g 03903 i 1) SB- (558 i
5 V0 Y Cuwl a8)S 18 Ul 5y50 oud pldl Cldsiss
Jolis alS ide Hasls sl (Siued e (VF
Copd g 0dg b gme Moy Vil mew o las
OR9y (A8 d9ae oy ol Al Cul (dle (Sinon
2 S Gollasl @3l g oMol clale (ilal 31 lals
iy oy alS ol sely o Cul (a5 ignss
o 5 3 65 olie ol 2 iy b i o i
5 () e g odlj & sl (gySojlil LB b
ool Cands ol & do g b S o il 1) ol oy ol
SB gyei gilw]de s Sl (adlis jl adllas (ol o
Glallas ST 40 SI asls b lis zuls ab eolatwl
ol (5 S ()98 (2bj)l S cuslio g g3 o2l
sl asls & cows asls O’i‘ 51 ealawl a5 Syob &


https://dor.isc.ac/dor/20.1001.1.27174425.1399.1.1.10.9
https://drnl.sanru.ac.ir/article-1-147-fa.html

[ Downloaded from drnl.sanru.ac.ir on 2026-02-02 ]

[ DOR: 20.1001.1.27174425.1399.1.1.10.9 ]

A+ A= Candd 058y sloodly 5l oolatwl b S (g0 auids dugs Sl oy p

&l

1. Allbed, A., L. Kumar and Y. Aldakheel. 2014. Assessing soil salinity using soil salinity andvegetation
indices derived from IKONOS highspatial resolution imageries: Applications in a date palm dominated
region. Geoderma, 230(43): 1-8.

2. Azhirabi, R., B. Kamkar and O. Abdi, 2015. Comparison of different indices adopted from Landsat images
to map soil salinity in the army field of Gorgan. Soil management and sustainable production, 5(1): 173-
176 (In Persian).

3. Abdelfattah, M.A., SH.A. Shahid and Y.R. Othman. 2008. A model for salinity mapping using Remote
Sensing and Information System- A case study from Abu Dhabi Emirate. UAE.” 2™ International Salinity
Forum.123.Adelaide, Australia.

4. Arasto, B. and A. Brotherhood. 2019. Estimation of soil salinity using multispectral remote sensing data in
agricultural lands. Journal of Geographic Information System Application and Remote Sensing in Planning,
9(1): 37-51 (In Persian).

5. Abdollahi, J., M.H. Rahimian, A. Karimi and M. Abdullahi. 2007. Drawing the soil electrical conductivity
map using multiple regression and combined use of satellite and field information. 10th Congress Iranian
Soil Science.111-124.Iran, Karaj (In Persian).

6. Bannari, A., A.M. Guedon, A. El-Harti, F.Z. Cherkaoui and A. EI-Ghmari. 2008. Characterization of
slightly and moderately saline and sodic soils in irrigated agricultural land using simulated data of advanced
land imaging (EO-1) sensor. Communications in Soil Science and Plant Analysis, 39: 20. 2795-2811.

7. Farifteh, J., A. Farshad and R.J. George. 2006. Assessing salt-affected soils using remote sensing, solute
modeling, and geophysics. Geoderma, 30(4): 191-206.

8. Howari, F.M., P.C. Goodell and S. Miyamoto. 2002. Spectral Properties of Salt Crusts Formed on Saline
Soils. Journal of Environmental Quality, 31: 1453-1461.

9. Hongyan, C., G. Zhao, L. Sun, R. Wang and Y. Liu. 2016. Prediction of soil salinity using near-infrared
reflectance spectroscopy with nonnegative matrix factorization. Applied spectroscopy, 70(9): 1589-1597.
10. Habashi, Kh., H. Karimzadeh and S. Pourmenafi. 2017. Evaluation and OLI of soil salinity in the east of
Isfahan based on topographic data analysis. Journal of Remote Sensing and Geographic Information System

in Natural Resources, 8(1): 51-36 (In Persian).

11. Hassanvand, N., H. landi, R. Matinfer and M. Taherzade. 2014. Preparation of soil salinity map using
digital data of ETM Landsat Dari region in the south of Ahvaz. Agricultural Engineering, 37(1): 23-33 (In
Persian).

12.Khan, N.M., V. Rastoskuev, Y. Sato and S. Shiozawa. 2005. Assessment of hydrosaline land degradation
by using a simple approach of remote sensing indicators. Agric. Water Manag. 77:1 . 96-109.

13. Metternicht, G. and J.A. Zinck. 2003. Remote sensing of soil salinity: potentials and constraints. Remote
Sensing of Environment, 58(12): 1-10.

14.Page, A.L., R.H. Miller and D.R. Keeney. 1992. Methods of soil analysis. Part2 chemical and
microbiogical properties (2™ edition). Am. Soc. Of agronomy, Soil Sci. Am. Publisher. Madison,
Wasconsin. USA. 1159 pp.

15. Pishnamaz Ahmadi, M., M. rezaemoghadam and B. Feysalizadeh. 2017. Investigation of indices and
preparation of soil salinity map using remote sensing data (Case study: Ajichai Delta). Journal of Remote
Sensing and GIS in Natural Resources, 8(1): 85-96.

16.Ranjbar, R., H. Oliaei, H. Ranjbar and A. Adhahi. 2019. Monitoring of soil salinity changes using remote
sensing in Zahedshahr region - Fars province. Journal of Remote Sensing and Geographic Information
System in Natural Resources, 9(3): 128-115 (In Persian).

17. Soltaninejad, A., H. Ranjbar, M. Honarmand and S. Dargahi. 2018. Evaporite mineral mapping and
determining their source rocks using remote sensing data in Sirjan playa, Kerman, Iran. Carbonates and
Evaporites, 33(2): 255-274.

18. Sarmadian, F., R. Taghizadeh, H.M. Askari and A. Akbarzadeh. 2011. Comparison of neurophasic
methods, neural network and multivariate regression in predicting some soil properties. Iranian Journal of
Soil and Water Research, 41(1): 220-211.

19. Taghizadeh, R., B. Minasny, F. Sarmadian and P. B. Malone. 2016. Digital mapping of soil salinity in
Ardakan region, central Iran. Geoderma, 213:56 .15-28.

20. Vafaei, S., J. Soosani, K. Adeli, H. Fadaei, H. Naghavi, T.D. Pham and D.T. Bui. 2018. Improving
Accuracy Estimation of Forest Aboveground Biomass Based on Incorporation of ALOS-2 PALSAR-2 and
Sentinel-2A Imagery and Machine Learning: A Case Study of the Hyrcanian Forest Area (Iran). Remote
Sensing, 10(3): 1-21.

21.Yu, H., M. Liu, B. Du, Z. Wang, L. Hu and B. Zhang. 2018. Mapping Soil Salinity/Sodicity by using
Landsat OLI Imagery and PLSR Algorithm over Semiarid West Jilin Province, China. Sensors, 18(4):
1043-1017.

22.Zhang, T., T. Zeng, S. YuGao, Z. Ouyang, B. Li, G. Fang and B. Zhao. 2011. Using hyper spectral
vegetation indices as a proxy to monitor soil salinity. Ecological Indicators, 11(4): 1552-1562.


https://dor.isc.ac/dor/20.1001.1.27174425.1399.1.1.10.9
https://drnl.sanru.ac.ir/article-1-147-fa.html

[ Downloaded from drnl.sanru.ac.ir on 2026-02-02 ]

[ DOR: 20.1001.1.27174425.1399.1.1.10.9]

Degradation and Rehabilitation of Natural Land Vol. 1, No 1, Spring and Summer 2020 .............ccccovieieieeenvneevninenennennnnn... 81

Investigation Study of Soil Salinity Mapping using Landsat Data
(Case Study: Dashli Borun, Golestan Province)

Hamid Reza Asgari®, Elham Rashno®, Chooghi Bairam Komaki® and Abdolhossein Boali*

1- Associate Professor, Department of Arid Zone Management, Gorgan University of Agricultural
Sciences and Natural Resources, Gorgan, Iran, (Corresponding author: hras2010@gmail.com)
2- Graduated M.Sc. Student, in Desert Regions Management Department, University of Agriculture
) and Natural Recourses Sciences of Gorgan, Gorgan, Iran ]

3- Assistant Professor, Department of Arid Zone Management, Gorgan University of Agricultural

~_ Sciences and Natural Resources, Gorgan, Iran
4- Ph.D. Student in Desert Management and control, University of Agriculture and Natural
Recourses Sciences of Gorgan, Gorgan, Iran
Received: September 15, 2020 Accepted: November 8, 2020

Abstract

Soil salinity is one of the main desertification factors that have mostly affected the soils in
arid and semi-arid regions. Traditional methods of data collection in soil studies have many
problems that can be solved by remote sensing techniques. Therefore, this study was conducted
to investigate the possibility of preparing soil salinity map using Landsat digital data in Dashli-
borun area. In this study, 47 soil surface samples were randomly collected and after Preparing
the samples in the laboratory, the electrical conductivity of the saturated extract of soil samples
was measured. After determining the appropriate bands to participate in the model, the
preliminary results showed that there is a significant relationship between the values of surface
electrical conductivity with the main band B5 and the combined bands SI1, SI2 and SI3 at the
level of 1%. Regression models were used to model soil salinity.Accordingly, the data were
divided into educational (80%) and evaluation (20%). The results of evaluating the models
based on indices the square root of error and mean error showed that multivariate regression
models have higher accuracy than SI3 regression model in predicting soil salinity. The results
showed kappa coefficient and overall accuracy obtained from the two models that the
multivariate regression model with the percentage of kappa coefficient (71) and overall
accuracy (73) had a higher agreement with the salinity of the region. The results showed that the
highest soil salinity is in the northern and eastern regions. This study showed that in the Dashli-
Borun area, the use of TM digital data and its derivatives can be effective in zoning salinity
changes. B?/ completing, expanding and expanding the findings of this study, it is possible to
zoning the lands using satellite images and minimizing the need for sampling.
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