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1- Dark Subtract
2- Training site
3- Support Vector Machine
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Table 1. Average long term rainfall parameters for Bostan station.

(o) S0l (o) S0l Sl 4 Kke Sl 4 ke )
Rain (Mm) Rain (Mm) Average temperature Average temperature Slel s/ ole
Month/ Statistical period
1395-1386 1385-1376 1395-1386 1385-1376
24.05 23.56 22.70 21.81 (21 March- 20 April) 3,5
24.09 497 29.70 28.35 (21 April-21 May) coigosl
0.15 0.01 34.52 33.44 (22 May-21 June) sls =
0.00 0.00 36.73 35.79 (22 June- 22 Julay) s
0.00 0.00 37.44 36.56 (23 Julay- 22 August) sl
0.10 0.00 34.53 32.83 (23 August- 22 September) 5, ¢
1.26 2.86 28.80 29.29 (23 September- 22 October) ¢
30.09 30.47 21.60 21.20 (23 October- 21 November) oL
30.98 55.57 14.30 14.66 (22 November- 21 December) 31
26.78 4133 12.08 11.55 (22 December- 20 January) >
18.56 35.12 13.70 13.12 (21 January- 19 February) e
18.08 22.86 18.05 17.15 (20 February- 20 March) sl
550 /s Sl
174.14 216.75 2533 24.59 S Sana
Average temperature/Total rainfall
oslils ) g0 (sloylsals pglal Olasein Y J i
Table 2. Specifications of the satellite images used.
. S5 @)U Iy 4 L slass ol oyl sals
o gt .
Date Row Path Number of bands  Sensor Satellite
1396/6/2 2017/8/24 38 166 9 OLI (Landsat 8) 8 c.td
1376/5/26 1997/8/17 38 166 7 ™ (Landsat 5) 5 <)
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Figure 1. Location of the study area and sampling points on the Landsat 8.
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Table 3. Classification of the study area.

o NS 3,
Description Class Row
il ST lls isn b5 il sb 4 & b se 5 il bl Y6 |
Wet and moist areas that permanently or temporary have water. Wetlands
5 Ak e Vol gy gl il b & O fds 5 W6 008 it A e sl Al
il e Sl 50,8 Sb S5, 01 5 5 5 Kb s e Y JS25 s slabs )
These areas are the first stage of wetland drying and turning it into Sabkha. It has very high Forming Sabkha
humidity, the surface layer has salt and beneath it the color of the soil is dark and black.
oS ol Cren AL w8 W sy Sl o GLLeSe 5 bagladS oy
.J.;).JJ)?J_X;53;&.&'46“\5[}'}3%&5%3&“)36'@}:Q)}J@\S&}.J}aﬁl&éu\ii i i VG 5
The presence of bivalves and the gastropoda, which indicates the existence of wetlands Dry wetland
in the past, as well as signs of Phragmites communis plants can be seen. Salt is seen as a
crust on the surface and there are puffy soils.
L e 15 nl 03 Ol slame o o & Cd 508 pli) W (S laagss >
LoslS 4 s by glacand 3 Ko Gl g opl 53 s LS8 b O 5
Al asby ghls s 255 e sis 03 Sl S Lo)lS 3 5 Sl e S A Sl glaazs s>~ 4
Salt ponds due to their lower height compared with other adjacent lands, water Salt ponds
accumulates in these areas and by evaporating it, the Sabkha is formed. In these areas,
the thickness of salt in the middle parts is more than the sides and pufty soil can be seen
on the sides and they also have moisture.
A3l g W sh s Ol bl cnl 53 5 058 0 0dia Ul 5 cnl 53 A 2y o8 slabe 5
There is Abundant vegetation in these areas and the humidity in these areas is high. Dark Sabkha
2 53 S s AL s b 0l S sk s b Sl S il s !
g odalia a3 63 Sy SaSbE Ail g aLS kg O Gble o Gl 6
These areas have a very light color and very low humidity. The vegetation is very low, Light Sabkha
some areas are without vegetation. Puffy soils are observed on the surface.
Al e iS LB S a8 sddla ) (55,5LS Glaes sdilay (55,5LaS slacyme 7
Abandoned agricultural lands that are not arable. Abandoned agricultural lands
A2 o g 5 p S dher 5l Y pams Lol oS (355158 Glages GouslaS e g

farmlands that include crops such as wheat and barley.

Farmlands

Ve
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Figure 2. An example of different classes in the study area.
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1- Kappa coefficient
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1- Change Detection Statistics
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Table 4. Results of Evaluation supporting vector machine method.
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Figure 3. Map based on Landsat 5 image 1997 and 2017 supporting vector machine method.
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Table 5. Investigation of changes in the classification of 1997 and 2017 by percentage.
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Abstract

Background and Objectives: The drying up of Hur al-Azim wetland has caused turn in it to
Sabkha. The increase in Sabkhas has caused the salinization of the fertile lands of Karkheh and
the destruction of agricultural lands in this region, It also creates puffy soils that act as a fine
dust center. Sabkhas changes rate of Hur al-Azim wetland margins have not been studied so far.
Because of the socioeconomic and environmental importance of this wetland, such research is
severely needed. The aim of this study is to evaluate the changes rate of Sabkhas that caused by
the drying of Hur al-Azim wetland in a period of 20 years, which is the first research of its kind.
In this paper, for the first time, the rate of change of the Sabkhas in different classes was
examined and determined. Also, the rate of increase of the Sabkhas has been compared with
long-term climate change. Monitoring the changing process of wetlands and their surrounding
lands can be helpful in managing these ecosystems, and preparing sabkhas Destitution maps and
their changes maps can help environmental and natural resource managers in making more
sensible decisions, better land use planning, and improving resource management.

Materials and Methods: In this study, Landsat 8 images in 2017 and Landstat 5 in 1997 were
used to study the Sabkhas changes and mapping caused by Hur al-Azim Wetland over a 20-year
period. The study area was divided into 8 classes, which include: wetland, forming Sabkhas,
dried wetland, salt ponds, dark Sabkhas, light Sabkhas, abandoned agricultural lands and
agricultural lands. Then, the supervised classification method and the support vector machine
method were used to prepare the map of the area. The post-classification comparison method
has also been used to investigate changes in the 20-year period. Also, to check the changes in
the 20-year period, comparison after classification method was used.

Results: The results of classification accuracy showed that the backup vector machine method
was obtained in Landsat 8 image with kappa coefficient of 0.79 and overall accuracy of 84.70
and in Landsat 5 image with kappa coefficient of 0.74 and overall accuracy of 81.42. It turns out
that the support vector machine algorithm is a good way to classify this area. Also, the results of
the 20-year period changing review, using the comparison after classification methods were
showed that classes of dried-up wetlands, salt ponds, and abandoned agricultural land have
changed dramatically over the past 20 years. Decreased changes were observed in classes
of wetland, agricultural fields, dark Sabkhas and light Sabkhas. Examination of the average
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long-term rainfall-temperature data in the region shows that the temperature has increased and
the amount of rainfall has decreased in the region, which has been one of the affective factors on
the region changes.The only class that has not changed during the period of this study was the
class of forming Sabkhas.

Conclusion: The results show that the change rate is high in the study area during this 20-year
period. One of the reasons is the changes in the wetlands area in recent years. The results also
show that by using remote sensing methods with fewer number of points, in addition to saving
time and money relatively accurate maps can be prepared and a useful method for examining
changes in the amount of Sabkhas is to compare past and present classified maps.

Keywords: Comparison after classification, Hur al-Azim Wetland, Sabkha, Support vector
machine
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