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ABSTRACT

Introduction

Surface water resources play an important role in economic development and maintaining
the stability of water areas. Against climate change, ecosystems, agriculture and natural
environments face different challenges. The temporal and spatial difference of water
resources is clearly visible. Identification and protection of water resources are vital for arid
and semi-arid environments. Economic development and agricultural productivity are of
great importance. Due to the intensification of human activities and climate changes during
the last century, the earth's surface has changed dramatically. Water resources have faced
issues such as rapid reduction of water volume, deterioration of water quality and shrinking
of water areas. These issues have led to significant damages to agricultural products and the
local economy. Problems such as the shrinking of water bodies and the destruction of the
environment have raised significant concerns. Dynamic monitoring of surface water is
considered the main topic in research related to environmental changes.

Methodology

In this research, MNDWI, AWEI and NDWTI indices were used to investigate the changes
in the water area of Teham Dam in the period from 2007 to 2023. Also, in order to identify
emerging patterns, the variability of the water area of Teham Dam was investigated during
the last 21 years. Compared to old indices, MNDWTI index and AWEI index have more
acceptable accuracy. The methods proposed in this research can be generalized and have
the potential to extract more fine features. These indicators are widely used to monitor
surface water changes due to frequent coverage. In this research, techniques, methods,
algorithms and satellite sensors were developed and analyzed to detect water areas and
separate them from the surrounding environment. Over the years, various automatic and
semi-automatic techniques have been developed to identify and image surface water in
remote sensing images. Various algorithms such as support vector machine, random forest
and maximum similarity are used in surveying land use and land cover, but in this research,
SVM support vector machine model was used. For this purpose, band images are combined
with each other to create a false color image.
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Results and Discussion

The results of the AWEI index also showed a downward trend in the area of Teham Dam between 2007 and 2023. The
area of the dam area was about 2.4 square kilometers in 2007, which has decreased to 1.15 square kilometers in 2023.
Therefore, it can be seen that the volume of water has increased from 38.03% to 18.22%.

Based on the map produced by the SVM model, it can be seen that the area of Teham dam in 2013 it reached 2.56
square kilometers. Finally, the extent of the water surface in 2023 has reached 1.66 square kilometers. The area of
vegetation in has reached 0.03 and 0.07 square kilometers in 2013 and 2023, respectively. Based on the kappa
coefficient, the accuracy values of the model estimates were checked and it was observed that it was equal to 0.89 and
0.85 for the years 2013 and 2023, respectively.

Conclusions

This research showed that the AWEI index compared to the other two indices can be used to identify shadows caused
by natural phenomena and separate them from water areas. In this research, SVM support vector machine algorithm
model was used to investigate the process of land use change. The results of the support vector machine model showed
that the area of the dam has increased to 1.66 square kilometers in 2023.
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Figure (1): The studied area in Teham Dam
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Figure (4): The state of the Teham dam area using spectral indicators in 2018
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Figure (5): The state of the Taham Dam area using spectral indicators in 2023
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Figure (7): Water area of Teham Dam based on spectral indicators in 2013
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Figure (9): Water area of Teham Dam based on spectral indicators in 2023
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Table (1): The amount of changes in the Tehm Dam area based on the NDWI index in the period from 2002 to 2023

KW 2o yogkS ol al] JLs
IR ol A

\aVia4 \¥led Y/FY Y YooV

YAIAY YIAD AN [+ ARRAY

YAIFA A VAN [+ YeVA

YAy O+ A VIYY of+) ARRAY

codp ol mhaw YoVY g VooV la Jlo j0 om0 oo plas |y Jgp &g, YoYY 5 YooV sla Jlo ,o 55 MNDWI a5l
ua?-l.wl.aUaD-Lw w‘ LSLQ 0)3").:‘_).:.) 6@5«-9)4.27‘4509.“’ GAOMLM.A L)ul.w‘ L).").’w‘ 009.3 (':’)A rﬂjlas \/\V 5“/? JQL:LA
VAIOY 4 YooV Lo jo s azly jo s 51 oo y0 FVYY 5l g 00gs axgi LB o3l ol yo e ol Lels .l aiils 9929 NDWI

14

| ) Y.VY JL..: )0 oy



VPO i PV o ladi () ¥ o g0 5518 9a 515900

YeYY G YooV Slojejl yo MNDWI Lo wlwl g ot o oy Ol s 0 H(Y) Jgu
Table (1): The amount of changes in the Tehm Dam area based on the MNDWI index in the period from 2002 to 2023

Aoy &oyo yaghS ol &lw] Jls
ol asl o e

AT Yy \iid 1-¥ YooV

YY/AS ATEN Y/Y AN ARRAY

Yam \AR VIAD /- ¥ Y-VA

VA0 ONY VY AR ARAAY

Jlo 50 dw iy Sl 0l (L o oo a0 1) (Jo3 wig, VoYY B Y-V glojosl j0 55 AWEL azlis 5l Jolb> mls
px> 45 0gd oo oadlive [ ceol a8l 1alS ape Segl S VN 4 V-TY Jlu Job 0 a5 00gs &u 0 yieghS V/F 00> Yo 0V
el 00y Qo0 VAIYY @ ssyo YA/ Y 51 O]

YoVY B Yeo¥ Slojojl ;0 AWEI asls polul p wtd o digy Sl yuads (3l 3w (V) 9o
Table (3): The amount of changes in the Tehm Dam area based on the AWEI index in the period from 2002 to 2023

KW 2o yogkS ol Al JL
ol asls ol g

YAI-Y Y4 Y/f AINARE YooV

YO/AN A/RY YIY® -YYAYY ARRAY

YAIAY 1o VIAY -YYYY- YeVA

YAIYY INAIN AIAIA Y-V ARRAY

S0, YO zals MNDWI aiss .aes oo las YoYY B Y-V Jlo 5l ) ol agp maw oo, FEIYA ol NDWI aiis
o 0adline 11 el 009 FY/A Jolao (2alS liae (pl AWEL asli jo (S aes o plis Slej o3l cpl jo |, ol ag o
Al Al cans mp 4SS0y mls 4 asll 4w o a5 000

Al oslatwl LIS o 1o 9 (OA) IS s (PA) ouisSades cdo (UA) )5 o lo,giSL 5l a2 coro b)) Hekaie @
b Jolo g ls pelel cpl 2

YorY Jlo 6lp b b sl cobls 29 3 40 LG g OA UA PA b,g56 cés LUy (P Jgus
Table (4): Evaluation of the accuracy of PA, UA, OA and Kappa factors in estimating the ability of spectral indicators for 2023

AWEI MNDWI NDWI S5l £55
NENS VLS <IN OA
/2 <IAA <IAY UA
-/av -/20 -IAQ PA
- /a¥ /2 “IYA L

15



\Fe 0 QLZMuU A% .a)Ls.."Ja ‘\Y‘.a)}: 465}5}5)}&}55})-\:.&

19 dl aud a0 oo S (| gy Ol s G oy g
AN g VA LIS o 5l a5 MNDWI g NDWI S35 et 90 b auslio ;s +/AF Joleo LIS polia L AWED _asls

L 2l sl a0 e 4 NDWI Lasls 4 olosl 5ol ools auseid ciwpo 4y ol sl agy 090 aiwn o455
M3,55 5 (smlin Cdl> I MNDWI a3l ¢ b slo Ol digy pw 5 50 ol ails 1) Sl oy e 10 ol 00,8 oLl
YoV (o )an 9 BL) ol solsn] o Laseid iz sl (g, 0 Slas aunlin sl )b lgie 44 AWEL oz li all oo
Sooliinl b be ailog) § S8 gl azly;o do a5y Jod 51 o sl a3l ()komm 8,5 S j90 slo Sl g 4o sl
395 BB pales ailsog; Ol g (o 525 Sl aigy G W55 (o NDWI g, (V2 V0 415,99) Wisd (00 (5.5 o3l e (sl g,

2S5 ol iy ploe a5 ) SlieasS (ol Jolo sl ayle cenl (Ko S

33,5 ol QI () pgal Ay ndy Bodgy TV slanily plesl ay 53 s o )3 (o) Adon 9 68 Sl (o2 812
aslato . oolatul SVM glociin oy cpdle 020,631 5l pudas (lys g o0l ools qudad ool 0dgi pglar colod (sl (398 polie
RO PRV R T I LU SOV SRCE JU I PRV S WS PR - IRV JPUUNES S0 FRCUUS S I gt ST SR P CTSINPSUR Lo S

47°00'E 48°00°E 49°0'0"E 50°0'0"E 47°00°E 48°00°E 49°0'0"E 50°00°E
£ z
8 “‘éﬁ' g 2 “ﬁ‘ﬂ g
& s & L
5 s e s s [8
5 5
z z
] z 8 &
° s 2 s
8 re & ko
8 3
2
2023 . T B o
. s 2013 X '5% ey
e BV 2 ity Jy cu e 5 S50
Class_Name . Class_Name b e
| < o |
E| e : z Bl Wt £
o € o c
i Heam) - — —omters e & i - — Klometers te
0 1020 40 60 a0 g — 01020 40 80 80 2
48°0'0"E 49°00"E 50°0'0"E 48°0'0"E 49°00°E 50°0'0"E

axdllao 290 (Floj 03k 50 (Gl 410 rdle Juro 51 ol (S (o :()0) St
Figure (10): A general result of the support vector machine model in the studied time period
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Figure (11): Land use and land cover map obtained from support vector machine algorithm
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Figure (13): Land surface temperature values of LST in the time period of 2002, 2013 and 2023
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