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1- Brightness
2- ASTER
3- Coefficient of Determination
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Figure 1. a) studied area and b) sampled area in Fars Province and Iran.

(st Dl (s Sl 1les) g2l slaesls
1290 sladlo & by e O o) o5l gale s slas
YOO Jlo i by o A et 5 oM YooV
Colw 31T 5 VPY d sy 5 e Lo (630
Sl aadlas 5,5 s 0390 e . LA_S 4 g5 GlOVis
3l sok At L (glolpals oS et 3
L Y sl Dl le 5 Sl eslial Ly slas
TS iS5 s ol e eSS
IV Gla sy edle TOY Jl il plll
Sl 3,5 eslizal 55 (MF) Lol slaailge Lo,
o Al sl T llan et L 01 e
JJ_;LA_?@J_g,Liumi»}JJcMA:qM
e Gl 55 50 el L0
L;;M_Mw_:r_idbm SV & glaa LA
LBl e bkl ple w Cond WLl SN
L N T

1- Band Ratio
2- False Color Composite (FCC)
3- Optimum Index Factor (OIF)

YA+

Slaesls 1 AL slaw o5 5 (55 14 god
YooV 51990 gladle sl bt S Sl s
S ot wht Dbl Sl e (ol
VAL O0) 5,0 s Jual wbas 5,058
slasls ol cals 5158 5 lodalive abii
3550 lodalive ais VY L (FA) Lo)lb Oliwl S
obas gloaib gl s S 5 esla
YU o G 5l a0 VFY sl YOO F JL
YOO¥ i ul s dolal &gy S (5 20 il
S i (Sulo i gas B s A 6)}T@>.'
Llajjj_n)sda)j_.po_:la_gm(-bd@f
adads 3l 20 YO 390> folsd by ol &) son
L5t sy o 4505 S 4 3 555
SLs slaassod 43 S bloe (555 0 dlaii Sbt
0313 pae (g me e ¥ ST 5155 2 (St (e
Ol SLE VY0 o jlae 53 gy Ol L

(Y’Y’) A dﬁfa)k\;\



o502 9 y92 Lok RWAH]

Sl adisa Ao s A dadde e liel sl
3y ommalzel (gl BLE A3 Yo 5 5]
LS Gl 3 &S Syse ol 4k S 15 eslind
LS aeewslzel gl s s Laesls sy Ve
e 00l 3L Ao 3 A (Gl e A azlIS
Slesleal U (o) i glaaiids 5 dol Cowsas Wadte
d\hﬂj&)ﬁosjwpdﬁ:uﬁ..\i:ﬁ%uof
els pslia blis 53 Laesls Aoy Yo gl adike
Al L Ladl &5 Cods (o mman A odls I3
claci s coly s dal cast” oo oo
a0l 5533 s ammlie UG L stel s
.,\J_:Jfglsa_}\

k:»..w‘ 14 e:\b QLL.: Y J.(.:v ).5 )[5 Cl}u\ J}-‘JA

cou g b

05 osdlae yarld Sl eslaal &S epl 4 e g L
el il 1 sl By gl sala s sla s
AL L ol S 5 e (TA) Aas e
Jodz) andlas 3550 sladle ¢l 5 Oslle ol
ol LS Ay A ($hsb ad e sl ()
.,\i.sjf <!

e o Oy (Smad 5 3lle
Sl 5 lasl pldy) asr s 5 o2
L CRNEUUNICIIV P U B G PR USSR 0
eolie 51440 Jlw (g5 palde on (S)l5 pne
R 5B () =0 slaail g an sl LS
e 809k glail s (NIR) s 3 50 30 950
ol sy oy SO Jlazs Cb_..@ 4> MIR)
skl 5l 50 Slis) o5 s e ls iomen
Solo e (Siuad K335 50 3053l 5 G a3
dls o/ c]a“)_s St o b
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2- Digital value
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Figure 2. Work steps.
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Table 1. Optimum Index Factor (OIF) for the best band combinations in studied years.

poler sl p o sl £33 il Jdsl ol
Forth priority Third priority Second priority First priority
Ju
ol . . s . . s . . s . .
Shk S5 Shl S5 Shl S S bS5 year
o sbas Band <yl Band s Band <yl Band
OIF composition OIF composition OIF composition OIF composition
195.46 346 201.03 146 209.20 467 217.07 456 1995
195.46 346 201.03 146 209.20 467 217.07 456 2007
2592.94 467 2640.65 167 2650.96 267 2707.96 567 2014
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Table 2. Correlation coefficient between EC data, atmospheric reflectance of bands and DN of indices.

Jl.
Year
2014 Jsles la yaxtls 5 el
LS LS IR 2007 1995 Equations Bands and Indices
Soil with ~ Soil with

EC>16  EC>8
@Sm)  (dsm’y ~ Samples
0.119 0.043 0.136  0.681%*  0.570%* - B
0.099 0.022 0.140 0.561%  0.476% - G
0.105 0.027 0.155 0241  0.396%* - R
0.057  -0.042 0.114 0480  0.364%* - NIR

- - - 0336 0.449%* - NIR
0.024  -0.053 0.116 - - - SWIR 1
0.123 0.017 0.150 - - - SWIR 2

- - - 0362 0.052 - TIRS

- - - 0384 0.485%* - MIR
0027 -0.019 0.120 - - - TIRS1
0.049  -0.011 0.105 - - - TIRS2
0.039  -0.124 0.031 0.532%  0.425% GxR Sl
0002 -0.157 0.021 0519  0.435% J62 + R2 + NIR? SR
0.042  -0.124 0.031 0526  0.453%* Jo2+r? SI3
0.378 0.232 0.114 0308 0114  [(R-NIR)/(R+NIR) NDSI
0378 0232 0.114 0308 0114  (NIR-R)/(NIR+R) NDVI

- - 0.007 - - - PCAI

- - -0.147 - - - PCA2

- - -0.064 - - - PCA3

- - 0.070 - - - PCA4

Al o do s 2y 5 Ao ss S i a3 D3 s e Sy e T

WSS zye sk b e B0ssle (o 5a 303l 33 e ol SLALL G jme 5 s MIR 5 TIR SWIR NIR R G B 5 ~
odd Jbo i (6555 erla NDSL (Y ) (2 OV AY) 6,58 el Salinity Index ST .azes Sl 30 30930 5 S5l 30,30 930
(1) ALS iy Lasls NDVI 5

* and ** Correlation is significant at 0.01 (P<0.01) and 0.05 levels (P<0.05), respectively.

B, G, R, NIR, SWIR, TIR and MIR are Blue, Green, Red, Near Infra-Red, Short Wave Infra-Red, Thermal Infra-Red
and Middle Infra-Red bands, respectively. SI: Salinity Index, NDSI: Normalized Difference Salinity Index;
and NDVI: Normalized differential vegetative index.
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Table 3. Equations for EC and atmospheric reflectance bands (1995 and 2007).

JL"’ aJLQ«j-’

Jsles

R? RMSE
Year No. Equations
1995 1 EC (dSm™) =-1832.56xB+3024.67xG-84.50 0.54 9.82
1995 2 EC (dSm™)=0.004xB*+6x107xB+0.111 0.44 7.76
1995 3 EC (dSm™) =10g(0.079xB)+0.115 0.42 8.22
2007 4 EC (dSm™) =356.20xB-115.46xG-2.99 0.70 3.21

B and G are reflectance atmospheric of Blue and Green bands, respectively.
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1- Spectral Signature
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Table 4. Overall accuracy of obtained maps by studied methods.

SVsles 3l oeliwsa i o dols 5l Slas
(Maps obtained from equation) o o s lale c 1651 s2e ! Ju
¥ dslee Y dsles Y dsles ) dsles Minimum Mmlmum. Box classifier Maximum Year
distance Mahalanobis likelihood
Equation4  Equation3  Equation2  Equation 1 distance tkelihoo
- 25 43.75 12.5 38.89 62.5 50 56.25 1995
53.85 - - - 25 25 25 25 2007
- - - - 24.14 31.03 20.70 44.83 2014
addlas 350 sladle 53 S S Colua 6l 4o 0 g
Table 5. Statistical description of Electrical Conductivity in studied years.
JL
Y
2014 2007 1995 ear o
bl S
Descriptive statistics
Sl
6.07 6.9 10.03 o
Average
32.20 16.70 127.8
Maximum
LS
0.14 0.64 0.2
Minimum
Lo Bl il
P >~
7.33 5.38 26.84
Standard Deviation
0.89 0.89 0.40 25
Sy
32 8.01 1.75 50
Quartile
7.76 10.88 7.66 75
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Abstract

Background and Objectives: Primary and secondary soil salinization is one of the main
reasons of land degradation and desertification in arid and semi-arid regions. Change detection
of salt-affected soils, helps find salt distribution and salinization trends. Present study was
arranged for monitoring soil salinity status of agricultural lands located on southeastern part of
Bakhtegan Lake in Fars province, Iran using remote sensing techniques in last two decades.
Materials and Methods: To fulfill the goal, electrical conductivity data from technical reports
in years 1995 and 2007 was obtained and soil sampling was done on 2014. Composite and
randomly 0-30 cm soil samples were collected. Electrical conductivity of 1:2.5 soil: water
extracts were measured. Landsat 5 data scanned in 1995 and 2007 and Landsat 8 data scanned
in 2014 were used. Different indices and false color composite images were calculated with
ILWIS 3.3 software. For year 2014, principal component analysis was done, too. Before
correlation and regression analysis, digital number of satellite bands transformed to atmospheric
reflectance. 80 percent of data was used for classification of imagery data and 20 percent was
used for validation the images for all procedures. Salinity maps was obtained, compared and the
best model was chosen.

Results: Results showed that the minimum Mahalanobis distance method (with overall
accuracy of 62.5%) and maximum likelihood method (with overall accuracy of 44.8%) were the
best approaches for mapping soil salinity for years 1995 and 2014, respectively, while for the
year 2007, the linear regression model (with overall accuracy of 62.5%) increased the accuracy
of image classification compared to other methods. Statistical description of soil EC showed
that in 1995 more than 50 percent of studied area has Electrical Conductivity less than 2 dSm™,
while in 2014 more than 50 percent of the soils have EC more than 4 dSm". Results also
showed that during 20 years, saline soils extended from soils around lake and center part of
studied region to the Neyriz city.

Conclusion: The present study showed that, during 20 years, the area of soils with salinity less
than 4 dsm” reduced and the area of saline soils increased and salinity expansion was from
Bakhtaran lake toward Neyriz city. According to soil salinization trend in studied site, it seems,
on the case of continuation of the present land management in studied area, in a short time, the
existing orchards would be out of economic cycle. Therefore, to prevent the soil salinization and
the loss of farm and orchards in the region, serious efforts of authorities are required.
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