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ABSTRACT

In Iran, due to the fact that a large part of the country is located in arid and semi-arid
areas, the problem of salinity has become a big problem in agriculture. In Iran, about
14.7% of the total area of the country is made up of saline lands, and nearly 50% of the
agricultural lands are faced with the problem of salinity or alkalinity and waterlogging
to varying degrees (Hussaini, 2015). In the Azerbaijan region due to Lake Urmia, and
illegal cultivation and extraction of underground water, soil salinity has become a big
problem in a large part of the region and it seems that its dimensions will increase in
the future. In this article, the most research focus is on the problem of salinity. The soil
is within a radius of a few kilometers from Lake Urmia and near Tabriz. Preliminary
observations and studies show that the problem of water salinity and then soil salinity
has increased in the study area to such an extent that it has caused farmers to complain
and abandon agriculture. and in terms of the dangerous dimensions of the problem, it
has drawn the attention of researchers to the problem of soil salinity. The main reason
for focusing on this area is excessive soil salinity within a 50-kilometer radius of Urmia
Lake.
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Extended Abstract
1-Introduction

In Iran, since a large part of the country is located in arid and semi-arid areas, the problem of salinity has
become a big problem in agriculture. In Iran, about 14.7% of the total area of the country is made up of saline
lands, and nearly 50% of the agricultural lands are faced with the problem of salinity or alkalinity and
waterlogging to varying degrees (Ahmadi, 2016). In the Azerbaijan region, due to Lake Urmia, and illegal
cultivation and extraction of underground water, soil salinity has become a big problem in a large part of the
region and it seems that its dimensions will increase in the future. In this article, the research focus is on the
issue of water and soil salinity in the east of Lake Urmia and near Tabriz. Preliminary observations and studies
show that the problem of water salinity and then soil salinity has increased in the study area to such an extent
that it has caused farmers to complain and abandon agriculture (Dadrasi,2016). And in terms of the dangerous
dimensions of the problem, it has drawn the attention of researchers to the problem of soil salinity. The main
reason for focusing on this area is excessive soil salinity within a 50-kilometer radius of Urmia Lake. This
research tried to investigate the dimensions of soil salinity by using field surveys and identifying areas using
the spectral behavior of complications (Allbed et al ,2018).

The review of the related research shows that even though the soils of the studied area are affected by a very
deadly disease such as salinity, extensive and comprehensive research has not been done. In terms of industrial
and agricultural users, the studied area is very sensitive to soil salinity, for this reason, has been tried in this
research, using new methods and software, to investigate the state of soil salinity and process the images
related to the studied area, and finally, to prepare the map soil salinity changes.

2-Materials and Methods

In this study, the data of OLI and TIRS sensors (Multi-Spectral and Thermal-Bands images) with time series
images from the area of Tabriz Refinery, last 20 years (Landsat 8 satellite) have been used. After selecting
the range and in the pre-processing stage, necessary corrections for the visual interpretation of the areas,
(contrast improvement)

of the images have been used to clearly define the salinity threat ranges. Then, according to the spectral
reflections of the salt flats in different bands of the Landsat sensor and by resorting to the spectral attribution
method, as well as using various spectral indices, the ranges and salt flats have been identified. To process
the images by spectral indices, the calculation of Surface Reflectance value was done, which sets the range
of image pixels between 0 and 1 and calculates and displays the amount of reflected energy from the surface
of the phenomenon. In this research, pre-processing of images has been done to implement spectral indices.
As mentioned, the most important step in this study is the use of different spectral indices to extract soil
salinity maps such as SI3, SI2, SI1, SI, NDSI, BI, and NDVI. For fast processing, the relationships of the
study area were determined on the Google Earth Engine system map, and the file slope of the study area was
uploaded. After completing the process of uploading the file into the system, all the coded algorithms were
applied only to the uploaded cutting file. In this research, the study area according to Figure covers the western
area of Tabriz city, which includes residential areas, agricultural lands, and an industrial town (Tabriz Grand
Refinery). After the operation of classifying the lands of these regions and preparing a thematic map, the
salinity of the lands of this region has been examined. It has been done through coding in this environment
(Bayati Khatibi, and Karami,1390).

3-Discussion

Since water salinity is often the main factor of soil salinity, for this reason, it is of primary importance to
estimate water salinity in the first stage. The SI-1 spectral index is considered one of the most important and
suitable spectral indices for estimating water salinity. This research has tried to estimate the water salinity in
the investigated area with different indicators. The SI-1 band ratio algorithm is one of the most widely used
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methods for calculating water salinity. This algorithm is calculated as a mathematical relation SI1=(R /
NIR)*100. To estimate salinity using the mentioned index, three bands of Landsat 8 satellite have been used,
component B4 is related to the red channel band and component B5 is related to the mid-infrared channel.
The results show that in the 5 years from 2000 to 2005, the amount of soil salinity in the central and northern
areas of Tabriz Refinery has increased and the area of saline soil in these areas has increased compared to the
last 5 years. The central point of the map is the exact location of the Tabriz refinery, and the soil salinity has
increased in the northern areas of the refinery, which includes agricultural lands. The results show that in the
5 years from 2005 to 2010, the amount of soil salinity in the northwestern and southeastern areas of Tabriz
Refinery has increased and the area of saline soil in these areas has increased compared to the previous 5
years. The central point of the map is the exact location of the Tabriz refinery, and the soil salinity has
increased in the areas east of the refinery, which includes agricultural lands. One of the factors of increasing
salinity in this period is improper irrigation of fields and human factors. The output map shows that in the 10
years, salinity has increased by 79-89% in agricultural lands.

4-Conclusion

In this research, based on the coefficient of explanation between the amount of salinity and the amount
measured by different indices, the series of salinity indices SI-1 showed the best compliance. Finally, by using
SI-1 and SI-2 indicators, the process of monitoring the changes in the last 20 years was implemented, and in
both methods, the salinity of the Tabriz Refinery area has been increasing from the last 20 years until now, in
the last 8 years, the area of areas with saline soil has increased more rapidly. The salinity maps related to the
SI methods show the condition of the soil in the Tabriz Refinery area very well, and all the methods used in
this research are very similar. The 20-year change map of the area shows the spread of salinity around the
Tabriz Refinery. According to the findings of the research, there are two main factors of salinity in the
agricultural lands around the refinery, one is the irrigation of the agricultural lands from the sources of salty
surface water (containing a lot of sodium) which are located on the way to Lake Urmia, And the second is the
increase in the annual temperature in the hot seasons, due to the evaporation of surface water and the lack of
agricultural water sources, the cultivation of many agricultural lands has stopped, and due to the vegetation
cover and the increase of barren soils in the Tabriz refinery area, the percentage of salinity has been increasing
in the last decade. Solving the problem of reducing surface freshwater requires comprehensive management.
Finally, it can be added that the preparation of a salinity map is necessary for better land management in
different fields of agriculture and for reducing costs. For this reason, the type of method used and the accuracy
of preparation of salinity maps are important for agricultural land management. For better monitoring of
salinity changes, it is necessary to determine a suitable method among the spectral indices, for this reason,
appropriate indices should be selected to reveal the changes.
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Fig (4): Magnification of the study area with the map center object command in Google Earth Engine
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Console [

Use print(...) to write to this console.

1
~ ImageCollection LANDSAT/LC@S/CG:L/Tl_SRf(308 elements)i
' type: ImageCollection 9

id: LANDSAT/LCO8/CO1/T1_SR srgeas YA Lyl 5o
version: 1648901701901439 & A
bands: [] le1,8 slelanle

» features: List (308 elements)
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Fig(5) :Showing the images called from the studied area with 308 identified images (source: authors)
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var SI1_landsat8 = Landsat8. map(function(sil_L8) (V) g

B4 P
var indexSI1_landsat8 = sil_L8.expression(’ (B_5> *100") Si1 et Sl ilsely

{'B2':si1_L8.select('B4"), .. 'B4":sil1_L8.select('B5")});
var clip;g = indexSI1,pgsats- Clip(Area); Si 1 oedbia s pslbai (i
return clip_L8.rename(’SI — 1 index Landsat8"); });

oaa)Lis 9,5 5 (20,b bl 5 sl YU Jlws (6598 oaimolid 50,8 K, L bl (£ JS5) aulxs opl 3l Jol> (29,5 aids 5.b
do o b S Jols g el a3 )3 095 4y hg) (g SOy AT [0 glos S bl Juld 2,5 plaiil oo mhaw ;o onile (Sl sloSas
Ol 4y azgi b i 10,95 50 (6505 Yl (698 ol 5l (BLS idgy 0929 I e ST, b Geblio any 0Bl 0 Lawgie (5590
5 ol Gapd Camdg Gl o SIL by, ciie 10 000 5y 9,Skee O (6558 05500 50 ST 02,5801 a5 28,5 amess (g o (4
Jedoy a5 el (ploaums lidc 5 5 oYL ddlais 4y bgy e 4l 10 b g0, (sl (o) 0 g cdolive LB Fabg 4 dihaie S (5,50
Slojlsale paas gblio oy iy a5 8,5 Gblie .cusl jlo,95 0 oYL ol 5l 6,98 «gly; S j0 S 0929 5 ddlaie o5 £l)5- S9Sms
SB 0 3 Jlo sz Jsb 5o (lS casliol o)Ll JJos a5 0l o awgie (5,90 2o )0 b (55,5LiS slayae) Jolis el a8 5 100 1,
ol 033lo 8L 3bolio

Q)



VFeY Ll O o Lo Ve 090 39999909559 )0up

SI-2 a3l buwgy S (g 940 3,91 o Y-F

Lulyy ilwooly sl o5 conl S (5558 0551 ez b lagasls oSy 5l (Ko SIF2 b el
SI2=(B/ ol aal, & jga oi,s8 opl - ol oo ool Cowadd sdizmins sdil a5l i o3l ol oL,
wilgo o 1 JUIS il 45 Logs e B2 ailge oS el o ol Acewas) olsnle aily aus 5l Lxigl )0 05 o deloxs R)
ol b ol )y (5355 9 00 (qunpgiaS il &)l IS5 (glad po 0,68l (ol il o 508 JUIS il 4 by e B4
oy aids LB o ] Gleisgs ol pen w5 SI-2 iy, b S (6,90 i 5l (g gl 39,5 daldl 40 g (B yme sdiiw
sad eoly ioles

var SI2_landsat8 = Landsat8. map(function(si2_L8) (V) 550
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var indexSI2|3ndsats = si2L8.expressi0n<

{'B2":si2_L8.select('B2’), ... 'B4':si2_L8.select('B4")}); Wl 8 s
var clippg = indexSI2), dsatg- Clip(Area); Si1 oedlida Cud jpglad 5y

return clip_L8. rename('SI — 2 index Landsat8"); });
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var SI3_landsat8 = Landsat8. map(function(si3_L8) () 550

var indexSI3,ngsats = Si3pg. expression(’(B3 « B4) = B2'),
{'B2":si3_L8.select('B2"),
'B3":si3_L8. select('B3"),

'B4":si3_L8. select('B4")
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var SI4_landsat8 = Landsat8. map(function(si4_L8) (B),55m00

. . (B4 *B5)
var indexSI4_landsat8 = si4_L8.expression(' ———=——"),

B3’
{'B3'": si4_L8.select('B3"),

'B4": si4_L8. select('B4"),

'B5': si4_L8. select('B5")});
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Fig(6): Implementation of Spectral Index S1 from SI-4 in Google Earth Engine Space to Eestimate Soil Salinity in The Area
of Tabriz Refinery
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Table (2): Correlation of Indicators in Comparison with Electrical Conductivity of EC Surface Soil
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Table (3):Values of Error Tpes Between Estimated (Ground Reality) and Calculated (Indices)Values
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Fig (7): Implementation of SI-1ndex on the Time Series images of Landsat 5 and 8 sensors, images of the salinity of the
Tabriz refinery area in a 20-year period (with a difference of 5 Years.)
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Fig (8): A) The above two maps, related to the salinity condition with SI Index 1 from the Tabriz refinery area on 15 Khordad
1379 and 28 Khordad 1384. the bottom map is the binary output of the changes from The Tabriz refinery area resulting from
the combination and comparison of the two input images, which are Red it indicates the pixels that had salinity changes from
the first date to the second date (within 5 years) and the white color represents the pixels that were not salinity on the first and
second dates.
b) The above two maps, related to the salinity situation with Sl Index 1 from Tabriz refinery area on June 28, 2014 and July
11, 2016. The bottom map is the binary output of the changes from the tabriz refinery area resulting from the combination
and comparison of two input images, where the red color rrepresents the pixels that had salinity changes from the first date to
the second date (within 5 years) and the white color represents the pixels that changed on the first date and second, they were
not salty.
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Fig (9): A) The above two maps, related to the salinity situation with SI Index 1 from Tabriz refinery area on July 11, 2019 and
June 24, 2014. The bottom map is the binary output of the changes from the Tabriz refinery area resulting from the
combination and comparison of two input images, where the red color represents the pixels that had salinity changes from the
first date to the second date (within 5 years) and the white color represents the pixels that changed on the first date and second,
they were not salty
B) The above two maps, related to the salinity situation with Sl index 1 from Tabriz refinery area on June 24, 2014 and June
21, 2014. The bottom map is the binary output of the changes from the Tabriz refinery area rresulting from the combination
and comparison of two input images, where the red color represents the pixels that had salinity changes from the first date to
the second date (within 5 years) and the white color represents the pixels that changed on the first date and second, they wwere
not salty
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Fig (10): Implementation of the SI-2 index on the Time Series images of Landsat 5 and 8 Sensors, images of the salinity of the
Tabriz refinery area in a 20-year period (with a difference of 5 years).
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Fig (11): A) The two maps are related to the salinity status with the Si index 2 of Tabriz refinery on June 15, 1999 and 28 June
2005. better map, binary output changes from Tabriz refinery area due to combination and comparison of two input images,

red pictures red. The donor is the pixels that have changed from the first to the second date (5 years), and white as pixels that
were not as saline on the first and second date.

B)The above two maps are related to the salinity status with the SI index 2 from the Tabriz refinery on June 28, 2005 and July
11, 2010 as the first and second date. The bottom map, the binary output from the Tabriz refinery area derived from the
composition and comparison of the two input images that indicate the pixels that were of salinity from the first to the second
date (within 5 years) and the white as the pixels on the first date and on the first date. The second was not as a salinity.
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Fig (12): A) The two maps above are related to the salinity status with the Sl index 2 from the Tabriz refinery on July 11, 2010 and
June 24, 2015 as the first and second date. The bottom map,the binary output from the Tabriz refinery area derived from the composition
and comparison of the two input images that indicate the pixels that were of salinity from the first to the second date (within 5 years)
and the white as the pixels on the first. the second was not as a salinity.

B) The above two maps are related to the salinity status with the SI 2 index from the Tabriz refinery on the 24th Khordad 2015 and 21
June 1401 as the first and second date. The bottom map, the binary output from the Tabriz refinery area derived from the composition
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and comparison of the two input images that indicate the pixels that were of salinity from the first to the second date (within 5 years)
and the white as the pixels on the first date and on the first date. the second was not as a salinity
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