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Extended Abstract
Introduction

Ancient cities and cultural heritage are the lasting works of past generations that make us
familiar with our identity, so our duty in the present era is to preserve these precious treasures
and take care of them. Buildings undergo frequent changes and damages over time. Therefore,
in this article, we decided to monitor the changes and destruction of one of the important ancient
provinces of Turkey, named Ghazi Ayantep. The method that was used in this research is the
radar interferometric method which was obtained by using the radar data of Sentinel 1 satellite
and processing them in Snap software. In the first stage, four images were collected in a period
of 24 days before and after the earthquake and about 9 aftershocks at very close distances from
the Sentinel 1 satellite. Points to Anatolian faults have subsided more than half a meter. The
information obtained from the Geological Organization of Turkey and the images obtained from
the map of the affected areas in this province provided by the United Nations Satellite Center
were used as a basis for comparison. In the second stage, by overlapping the obtained map and
the topographic map of the region, which was collected from the information of the Geological
Organization of Turkey, we found in the GIS software that, on average, the highest amount of
changes is related to the high areas of this province. The topography of ancient areas and the slope
of the areas where ancient cities or valuable monuments are located will have a direct effect on the
displacement and subsidence of these areas. And in the third stage, by examining the results and
comparing the map obtained from the displacement with the fault map of the studied area, it can
be concluded that after the earthquake in this area, the greatest amount of destruction of historical
cities is related to the areas that are close to the sea and lakes. have in the end, the investigations
showed that the humidity and the distance of the areas from the sea had a direct effect on the

amount of destruction and damage caused to this province.. ... p Page 66
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1- Data and research method
1-1-Study area

The study area in this project is Gazi Ayantep province of Tiirkiye.
Gaziantep province is located in the southeast of Turkey at the geographical
position of 37 degrees and 4 minutes north and 37 degrees and 23 minutes
east and 250 kilometers from the Anatolian fault. On February 6, 2023
(Bahman 17, 1401), a powerful earthquake measuring 7.8 on the Richter
scale shook central and southern Turkey and northern and western Syria for
75 seconds. This earthquake occurred 30 km away from Ghazi Ayantep city
and at a depth of 17.9 km and left irreparable damages. Also, 9 hours later,
another earthquake with a magnitude of 7.5 on the Richter scale occurred
105 km from the epicenter of the first earthquake and 10 km deep, which
was the largest earthquake in the Anatolian region in the last 2000 years.
1-2-Research method

In order to receiving data, 4 images were collected at a time interval of 8
days from each other. The firstimage was taken on February 4, 2023, two days
before the first earthquake, the second image was taken on February 12, the
third image was on February 20, and the final image was taken on February
28, 2023. The information obtained from the Geological Organization of
Turkey and the images obtained from the map of the affected areas in this
province provided by the United Nations Satellite Center were used as a
basis for comparison. It should be noted that the purpose of this research is
to investigate the changes and destruction of the affected areas. It is historical
as well as the prediction of high-risk points in valuable ancient areas and
places, so there is no need for very accurate figures of land subsidence in
these areas to match the obtained map with land use maps and other related
information maps. However, due to the elimination of many errors and
accurate processing of images, as well as the basis for comparing the results,
the obtained numbers can be cited in most cases. The interferogram is the
result of displaying the phase difference caused by the change of the distance
between the ground phenomenon and the sensor in two consecutive passes.
This step is simply done to obtain the phase difference between two images
in consecutive passes. (Wright & et al, 1999 p. 2) In all radar images, the
interference of waves as well as the topographical factor of the earth's surface
creates an adverse effect on the images, which is known as speckle noise.
The process of reducing image noise causes changes that require a filter to
be applied to minimize the degradation of the image, which Goldstein filter
is used here. The last step is to convert the obtained phase resulting from the
application of filters to the amount of displacement. In other words, it is the
quantification of the obtained phases. And after that, it is necessary that the
obtained image of the ground be used as a reference and a small and accurate
amount of displacement is extracted. In this paper, SRTM digital model is
used for ground referencing of images.The Geological Organization of
Turkey and the United Nations Satellite Center provided pictures and maps of
the most damaged areas in the research conducted after the earthquake in this
province. Finally, by examining and comparing the maps and information
extracted from these institutions as a basis for comparison, the correctness of

the results was determined, and after the observations, the areas were ranked

from the most to the least in terms of damage, as well as the areas exposed to
earthquakes, respectively. They were classified from the most dangerous to
the least dangerous.
2-Discussion and conclusion

The most important achievement of this project is to obtain the amount
of destruction of ancient cities and to study high-risk areas exposed to
earthquakes. By overlapping the topographic map of the region with the
obtained displacement, it was found that the highest displacement is related
to the western cities of the province, and the closer we get to the eastern
cities, the destruction rate decreases. The city of Islahiyeh with an average
height of 490 meters and displacement of 0.55 to 0.57 meters witnessed
the highest amount of displacement. After that, the city of Noordai with
an average height of 516 meters has the highest displacement of about
0.53 to 0.55 meters, and then the cities of Shahin Bey, Shahid Kamal,
Yavuzli, Ogozli, Araban, Nizip and Karmamish respectively witness the
highest displacement. They were the least amount of displacement. Also,
by examining the land use map and examining the texture of the urban
area and matching the vegetation map of the province with the extracted
displacement map, it was found that the areas with agricultural texture and
high humidity as well as the areas close to the rivers and water areas had the
highest displacement. According to the fact that the area of Issahiyeh with
its agricultural context and agricultural lands and numerous villages had the
highest level of destruction compared to the highland cities, it was found
that the humidity of the study area and its distance from the sea and water
areas have a direct effect on the amount of displacement and subsidence of
the land. and then the height of the studied area will be the next influencing
factor directly. Investigations showed that as we move from Issahiye
agricultural area to Nordai area, the height of the area will increase, and after
this area, the height of the areas will decrease as we continue towards the
eastern areas of the province. Interferometry using radar data is an efficient
method to investigate changes, especially in the study of ancient artifacts, so
the use of this method can greatly reduce possible future risks. According to
the results and observations obtained from the land use map of this province,
in order to prevent severe damage to ancient monuments and loss of life, it is
necessary to take the most precautions in areas with high humidity and areas
that have the least distance from seas and rivers and the most Renovation
should be done for ancient monuments located in high areas. Considering
the amount of changes in Ghazi Ayantep province, the obtained numbers
are worth considering and indicate the dangers that still threaten this city.
However, if it is possible to detect faults and dangerous areas in the coming
years using this method and make the necessary preparations according to
the mentioned recommendations, many lives can be saved when such natural
disasters occur and many losses can be avoided. Sang, which threatens the
ancient monuments, was prevented. Also, by increasing the accuracy of
these radar images and having more advanced equipment, the details of the
destruction of historical buildings can be obtained uniquely and with more

accuracy and detail, which will greatly help the restoration and restoration of

these buildings in the future.



https://www.Sepehr.org 4, ,is sl ,b 2588-3860 : ;1> sLli/ 2588-3879 1 Koo xSl gLl

T

A=) L'ﬁﬂlﬂll - palraslilag

LS b

‘saf\'abgj-;— ,50-15 aollad

VP Ol AYY o,)les 5‘”‘"0)9.)( ,g,h) 2 bl 2> Sledbl

70 - AY Olxio

d. | https://doi.org/10.22131/SEPEHR.2025.2014531.3031

a3 51 il BT g (o 36 o 30 w505 (e sl
(w1 ST g (55101 pgla i ool b
45 5 s 3 il oot 2alle 8, 90 il

RISV N

l.zamany @mail.sbu.ac.ir ol ¢ tig dgd oK&il5 o3 lams PR e i 0SSl A1 llE IS (g il (J sts sk 57%) )
Sa_sadeghian@sbu.ac.ir Ol & ig Lgs L FTCINE ) SPE gf Oljas podige oaSols HLES Y

0 S Ao Sled!
S o ST i Capa b1y b a8 Ams 42308 (6l Jus LB BT ((Kin 3 Sl e 5 Sl sla g (o8l s b
SogFws by 38 s laly .cwladl 3l Cudl e 5 gl 3 slaanoeS ol Lais ol s js b aidy opl sl Ve Y/04/0

Sl shls sla g g biolkasle usbe by 51 pam 53 Ol puid pl Lgd 0 Ol B ool 5 Ol i | 16 S50 :,-:ﬁi'cu‘ﬁ

oo Sl Obul 3 (K o 50 5 Sl Gl 4 Sl G gyl 31l Sl Coeal (Su b VES¥/\+ /N0
Ol g chad ) (P )b slaly 35y Jdoa ibe (5L Olul .ol s 5y e (6518 pLa aS 5 528 ‘Al b
S35 53 N Jle s ol (slao3 J o 5 U5 ki 585 Slwlie bl 5 g 0 a5 lid Sl adhte VESY/N 2 /Y
Gl ol G s e 53 Ol A4S Ol s SIS Gl 5 p B0l e sl sl O FECE
g3 03l 3590 i, 09 Ml Coeal Fl jlas sy BB jastii geses 5 U1 cpl 51 (5,034 5 Lak VEST/N /Y
) i o)l gale 1515 sbaosts 51 ealizal b dom o b oS ol (gylsl, i JSI Bs, bl iash -
wom O g5 oo gl w2 3 03ital b Guows 21 Al o 53 sl okl sty il 3B 5 5 Lol a5lsp s el slao i
Gl (BB 4 by o s (50 e 5 Ol i anlllan 3 g0 ailaie s W35 485 31 o 45 255 il )
e B 55 55 51 Aol 5 Cash s eals DL U gl 53 )5 13 Laarlps 5 s & pslns 55 oS ol

(solsly slas

Sl Al gr‘.'.a\._.ﬁ 6}\9 Sl u_ar.uu ‘;LBL.: “ 5.3)"9 CJ‘)L...} K g_,..t_JaJ Q‘J.:A 2
ewigjjé °"\-1"\:]

\ Fat o)l pale

slio ol & bt
s tandllas 35 go adlate — e |55 SSS 5 (g5l gl 5l ealizad b a3y i Skl BT 5 s )b sle ed 55 Ol (2l (V60T e e 0lBalo ¢ (il
TO-AY (YY) VY ) 2o Sledlbl iass ode wallas a8 5 Cale 5le Skals



VF Y Olie) AYY oLl YY0,90 Lan—) pldl i Oledbl Jiagh - oo aolilad

Scientific - Research Quarterly of Geographical Data (sepeHR) Vo.33,No.132, Winter 2025 / # A

S S s o 5 S b s e s sl s
e i b J e 5 gty el 5 0T 0 e
Ao bl e oS e o ol 4 5, (5B DB > 4
ooy S0 Olo a3 pd e auiS L ol jen il S
ol i )l 5 eieal o oy L pa Sl
Ol 55 oo LOT ez 51 45 sl o jon (g3L 5 <l bl L Ll
S ailetle S5 5 sl dadllr 5 b ol 4
(SoasliS Slaanl Suscanl (e ol
Ll (5 plan 6 5 Laoly 5 baaly plagl 5 Koo S
Ao min | b 5 e ol ol a5 8
L Ll o ol 4 g opde Do 53 S s ol 3
bl ol 3l oo o3l b 5 Sl ol
S Gl ke 4 ) entin B Olie sl
Conl Sl OF anmn 8 Ly I8 ioman 5 e
Gy p Ky e gy b el el 5 gl
53 Ol el S IS o iy 25 3551 Gl
5 S b a by e ey Cenlip b ediy b bLS
3ok 53 428 s ey cpl il o3 0L oS
Sla e (S5 el Gl IS 5 Byl Sl asle Lis blE
Al s SHSOL Il s 5is onld 03 sS85 Bl
S S Se 5 Oliwgdin 5 4SS (g5l s B8
sl 0 35158 S s
SEL Copen A5 e bl Sl 4 s L
g oy sbml Sl 5 a3l Sl s
2 sy adad 5 LS Il (e OG5l
a6 K 5 bl ol 03 BBL s s
Sy Sl ol 5 ohlest (Sl bl e Llis
5 ol Jiamn0ll 3o b 5l sl dals il
sy onl pledllosy Gble noedd sy Sl
okl Jlal glacowl 5 Ol st s 53 Ll e
Al S50 Dl 0l sl e lus Ol e
rl addllee b L o Sloio 5 et L3 (pen
sse 4 st Al 8L Gl O s el sen e dily

dodie —)

Glacanl 5 Ol By Ol LIS s laly
o2lse A3 Sl (S Dl kSl Lk Gl
e 3 Sl s sa Lol by b b
LS o baly » s 5 oo Sl 0 oS Jalye ol
ol 3 Aol sy USG5 5 e
Lols D3 sy du s p &S Al s B
sible s dgly asle gl bl £55s DS e e &
350 5 sl bl b Gl S Canex S
) ol nils il ot sladle s disls gl
e Oldl 51 S aS asdly ) 0T K
Sz s 5 o35l BBl 8l S St s el LSl
o bl Gl )y &Sl @ L e P
Slp O oot Ol 5 s w5 SLSU g 35
sy Jle s Sl gl £33 6,5 5l
ol g S 05, 3 ol (5 3
b oLl | PO Kes 5 lSep) 5,5 e )3
el (§35 4 e Gl Sy 5 Slo gt sl
sl 5 b S ol Wil elea slasly 5l AT
5> 55 s 5 AU et sl S iS5l S 5 O
Ghle e wis 5 Sl s o3 ) S s
S SKan 5 55,5 4 0 ID) Coel QLSS el (gl s Cilises
S st sl s t%lj sble gl ol s ol .97
g o @l o3 S Ly 0S5 Wl s Olsen
oAl 5 lallou 3ilpe AL 3 5 Ssale bl
NG

bl L ol 5l SO ds Al auS oS ghailen
£ 015 e LOT dox 51 o8 ol Gros Sl Slacon]
L B S Cnligd s olal Calip b oediy
ol o3 e LS 5 5L 5 e
s g Saaol el i S80S slacle « 5
51 Lae 318 To 3 o) a gy SIS > el (S1s
(o800 s Sl glac Il b g ey el ans s



(=) 2ldlas Oledbl Jbagh — ol dolilad

$Q /. 3 oolisal b I3l 1 il BT 5 (0 (5ot 55 o0 ey

Sile s L olad & Cd 2aS wlin =555 5 SV
53 I LS))TC"-’.' L bl gl S il 55
My psal b Ao 4 Cad i ik gladil
Sl 5 bl sl i s 4 S e
Lo bl 4 omd jS pedid m by 5 il b
(Kulkarni Rege ,2020) X515 Kby L 5 ab

G o Al 5 N e o
Clial glsm 5 Ol ol 5 s 5 ol IIS 1 Laoiomi
s o s 3l s S OLL 5w gl Ale
S S sl polde el (il Ol Sl g as e
b olie sl oslaer a3lpe pir 53 Lled o0
5 Sl S S LJ;‘-’ Sos 035 3 e Sl eslanal
Sl g oldel 5 (oael g o OAd 4 el es
i oS ol S5 4 o3V a8 e b 65l ksl
Geo-Eye) Jle Olseas W 555 b (555 nolad L
sl kil 5 55 (WorldView (s . 5 QuickBird KONOS
o b Sl e 53 ol ants e s
P e e pacdd GLeUSS Sl el L oaxxls
Omarzadeh et al.,2021;) Lles S ﬁj.iol.{al s b Jm(.i
L;uv;i)jijl b i (Tong etal., 2012; Kaya et al 2011
Groe JLE IS me laasd dile Gaas (S50
(Miura o3 0 530 Sl laeaw] olulis 53 55 (CNN)
et al.,2020; Ma et al.,2019, Adriano et al.,2021 )

ARl (I3l 55 Sl e 4 bg e esle o3
e JFI s ety B Ol i e 2 Sl
Wy Ol b w5 OB Syl Lol
o IO O Kes 5 obisle) 3 S sl s
b ophe Sless 0ol L s dad 8 S5 ol
e I Bl YU s S SSE o,
5 Glaryy IS i g Seslll 4 o6 45 e S et
o sy 03 57 2lad S8 B LSS 5 5
Conl S fﬂ (Rami al Ruzoug: 2017) ") o o3 s
G S VU Sl e S b Kt sl S

5ol Ok, bl 558 5 et 4 ke
o) S bles g eds ol 51 S0 DLl o s
oo 53 St g iy dald Sl gladle s
S 5 s Gimmen 5 ey Slalllas U L
Sl 3y 55 S5 b B S mlesy ol
sl ool Cszas i 55 40
psbe SIS Olgeas bl s Sl Ghams o5l
53 el (ol Ol geas a5 550 0wl Sy 5 f3a
Sosbas sl 4B 5513 s psle ranasae L]
3 o) pke aea) Bl (ol 53 Ol oo s el S
Sl ABT L 538 eslizal J35 ahex 3l ol bl
Ol bbe sl 5 Ol o0 rass ) b Al a8
039,08 (A0 sdoms doy Fliz) 5, (3 4ael o ol
Bl SN S ISEICS "ETVIT ST\ P - CAPRT-EI R S
Camd g0 oyl 5 Dl blie 5l ladis €1 L g5l 50
5o pde sy 53y Ol pde (6390 Ul bl &3
3 o 5555 s e 0L Dbl (552540l
S ks 3l aS wS e eslatal o g glaedoin )95
4 Ol5 oo 1) Lo ol conlinal 5550 (6551 i £ 50
A Ko 5 Sboks3) 3 gl (’“‘“" Ji e g Jlad atis 5o
S 5 bt Slalen G (5558 (613 2 sead S
Los s Sl Ly Ll () 55 e
ol S Aoy bl s 1S (65 6)JT@>.
sk b (S5 5T e sy e e
kb e T bl TSl L s e w08
Sheslanal b Sl SO pslad pd e gnadd
Seop o U G il sosone S e S
Al sy das e iy L cib e 3 Ole w
il b gla kil 53 1) pslar bt sle S
b S, Ol b A psla cul sl idas e 4

1- Optical Image Sensor
2- Panchromatic
3- Hyperspectral
4- Multispectral



VF Y Olie) AYY oLl YY0,90 Lan—) pldl i Oledbl Jiagh - oo aolilad

Scientific - Research Quarterly of Geographical Data (sepenRr) Vo.33,N0.132, Winter 2025/ Y +

s al s 0T (55, el

omb s G a OlF e edd ol glaeds s S
Lo 5 a8 5 8 o lal Oldes kel Slinl gble ol s
Olhes Ol s Sla e 5 A plol O K08 5 o)
Sl o350 Ol |5 Jlgr = Olas oods s W35
Vst (6513l e VI 5l 650l L3 s S ols]
Kol L;,,T@? o 2y Gles o3k b S e eslina
Sl5le s 5l 5 esls Olgeas srtm e Yoo e g8y Je 51
osliel 42 ags 5 slas 2505 1 ArcGIS 5 GTM
Olhar (5 40 035k oS 503 LIS Gl ol s A
WS Ll b e e £ BN S eSS 5L o
03 9 Sl b o Je £V EY Murjsdb&o)'l{ﬁ
4ol Cenliy B e Lo ALY O o Al S s
PV ool A s oman ol 03 S
toloes |y Ciis e e VE LY 51 2T e
ssba ksl el S S Ul S
Son onl @l Sos 5l e b YVl Sl
3Gl (Al 53 Selin B Ol op e 4 Ol F
o Ll el G552 (s 03 Sl s B Olie (RS
Gl adl= bl o le s esle Ly, Larg bass s
bl 5 cotlo it 36 4 05 ) ladle s
P OSes 5 p2s) 3 ooy ol

The il s p sk 4 ODKes 5 Obedss
(3o, Ol Dbl (g2l b dds S 5o e
sls 3 andlae 5y 1) Okl pl K ke i
g2 by ) et ooleale S S s sk e
st B gy ) ey sl 35 5 ey
VOA b i b te Sle Y8 o Ol is Oljpe A
S5 53 Dl i 8 Sl (SN Sl
AT Sy 5 Slockss) sl 0ol 5 g g0 555 Jon S

sl plil VY44 Il ale 15 53 sou S 45 Shasi 3
L o) bl 5o Glawle slaas slrals Ol5e il s

o\ gale (bl g e 3l Gedios a3 35T ey

b o 15 gy Ll dislin s sdysisl bl
S3355 LSy 5 Gabs L1l G (gulaly o slad Sl el
5505 e 5 T s el 53 (6 Seslul kB L
Y S8 Ol 55 canlllan 550 adlaie mowy sy o
45k Osk (ololy e I s e VL 23 L
56 Ol (6 Seslll L Ol g e e 335 (5 ,S el
Al il Oloy g3 s oS adhaie Sl g gl 55
Sl b s b el e plrals Ol (diledd
e A 55 (6l Ol oo sy ol Sl e 3500 s
35 eslanal e 2555

s e e s o3 eslaal syse A
ol losls 3l aslizal b aS ol (g Ity e |15
szt il J\3le 5 53 Lol 55l ) Lt ol 50l
S 3 s Sl sl o s sbte pl 4ol o kal
03 m & 35k 5 W5 5l Ay 5 B 0355 YE e ol
Ve ool sabe 5Ky & s g sl Jolsh 4
pﬁléuui)'\:ﬂju;l?édwUlmé‘uéjﬂcv,-
S eS & Bli o 55 55 it ) A3 i
SNl ol axls Sy b e 0 3 S JUT
I sl 5 aS S wlidime Olsle Sl edel Cowsa
Loy oS Okl ol D3 edscanl Gble a2 5l ol
O alis lis ol £y dmze Mo (glojlsale S s
5 odel Cowsas A28 Slsen L £ d> o 323 S
b pen s Olosle SleMbl 31 a8 adlaie 31 S o 5 4l
osbar el el 6T o il 5 s s L S S
ol (e bl a b ye Sl Ol e (ke
5 Sl ghle SIS Ko oolew ol Ol
03 Ll glaly b gll gla gl o5 8 ol
5 lralr Ol g et 0 s Sl O
IS a1 ) g b

o510 ln sss 3 e ) el Lo iy
Ol (e (et 5 ($2508 5 A1 Glaplrals
58S Sl 8 8 e LI Sob LT o s



(A=) bl i Sledbl Jiaghs — sole dolilad

VA /sl oslisanl b a3l 1 il 0T 5 (o )0 (510t 55 ol ey

Ol Rl el ol sl sl 5l s S
‘LE)"") ﬁjl..,a’; )‘ oalaial L' J}\ 4.l>-J.A BE] G BPS WA
Lgrjbd}fjbjaﬁwwmiﬁww})ﬁcf
CJ.: (S P9 e L;Lﬁet;; “ -19‘5#]‘ oledb| )‘ oalaul
Cetisp b0l Bl 5 e ol phe 3
Sl opl Sl Gais il ol ok b)) adlase
4)\.@.1 cQ\M éUﬁJ@_\l B M)Jﬁ MYLM: J:_<Jl.:,o45
035 o eV 54 TFEY (S Sa Oﬁzvﬁudu
3 ke kel Sz ol bl (pizen
4553).3 J.I.a‘jl.:A YoVe U Ve By aalee 6\.&0[}; YL
C) vJLJLb 03 gl u.'l.;.p éLLﬁ)J ol Q‘J:.A LJT"J:'“;“'?-"
.(’f"‘J/JL(«AJ"dLT««JJ) Sl eals

Q‘)M})Mﬁﬁﬂ\?%‘ﬂtdb%b)‘)b
Vo oogde by a5 OBl clds Cllip b Ol SSTos
oo Ol Gsn ol Ls sl casa e sle
cUﬁ@UjQ‘ﬁﬁw)ﬁ}M)}ab)WQw
Sl el sl a8 S SGS disl pl e il 5 Dole
oL & Ly s ASAR ENVISAT .C &l SLC ;s
Gl}b)\ g:AJjgj‘JJ oslaiul JJ}AY'\' UY"VJL&)
Sl Vo VO s> caadllae 550 0 gdme 53 AVl
g o) Aol Cwsas YooA b Yooy sl ol s e
(PP (s

@W‘_}"‘J‘S u.fb}) J\ oslaiul BE Léojjf; Ji..r.b Bl
S 5,5 ol amlb Ol ey S s 4 Ol
) i oplsale SEYOYY B VXY Sl o3l 55 s
il Jlast glallas w3, 51 e 5 LS @JT(:‘**
i asie g el Callisd s ot S

ssbe 4 aS A ool b Sler Sley ol 5o )
Rl s Casby (Al is 5l Bl slales Gl
Il o Olsls il 51 sbaad ol « o el 5l alss
i | lie Gl il (iS5 5l oalizad b s Ll
bl Ol e a1 b Jle s laad ol 45 A3
it aalllae 5 g dilite (glinls glaas ouzmas Ll
Sl iy sl Bl s gl Sboos SOT S
£ e ) Kia a3ls b a8 5 S S

4 Gy UL 5 Gosale VAT e agy 2
LA OLg b adlaie 55 e Sy (g5l S
Voo Jela Al gs Sl G S Ll dlae s
e I gy 5l eslial LY i sk ) seal
b5 3 Tl gl S ST e ol
sl ey S a3 15 5l 55 Sl
ol ctlllae 5 5o ailiie g s 6t nla V) YL
Oy 358 00 gme Ol 5 Db g slacds & &
ar g lgs obrals S AL jasle oy ool o b
SRRPT S TR IR P SRt
5 sapads) Ly e Sl W LAl bals dald
U™

Cebs 3 ety adlllae 3 ey 5 son
Ub 53 ENVISAT o3l 45 yame 5 5 osbinad b o553
o> Sentinel-1 o515 ae sazma 35 5 Yoo Y=Yo 0 cladle
Sl e el 5 s 5 Y 8T Gl b
ot b s ol oS wl,s ENVISAT lassls
ek 00 e ST U s Il s e e £0 da s
10 Lo st 5lads L Sentinel-l s el 5 Jlo
o1 0L gl .l g3 I 3 e 5 e
o Jed S 0o ey Slis B p S S
Ol el 5 ol Ay 4 5, B> 513 55 33
S e Bl W ossde Jlo 53 s ol iy

00 OIS 5 535) L

3- DInsar
4- Spekle

1- Offset Tracking
2- PSI



VF Y Olie) AYY oLl YY0,90 Lan—) pldl i Oledbl Jiagh - oo aolilad

Scientific - Research Quarterly of Geographical Data (sepeHR) Vo.33,No0.132, Winter 2025/ YY

ool s ks s 5l b glacaal Lasis gl
and ,COSMO-Spotlight (slas | sals SAR s 5Ll asllas
SkyMed ,COSMO-StripMap  SkyMed
Norica ,g& Yo V1 STV 35 5 de J3 du-@)u

4:.9; J‘J’é eslaal >S90 g,)jl.ﬂ.la L;\»M Cj...aj L; L:Ib.i‘

-,Sentinel-1

s S s 3l Lol sl L5l slaaiis .ol
5 ST e g T 0l 5 305 51 e
ol 0L 55 il 635 35 anlie loe Ul Sl
22 L Spotlight SkyMed-COSMO ; slai a5 3l
bie 53 ool 335 428 @1 Sl e XY akia
COSMO- sl &5 J= o5 b |y Slatle S
GHhuod gdwe 2o VXY ks 35 L StripMap SkyMed
das e Ol 1 edseaw] glbaolasle 51 o=
Sentinel -1 o)lsale ;slad S Col o3 J>= 53 ol
53 Dbl Al Lpdd e 0xYr ke S35 L
e b 5o Ll sl | 5 e slaolaztle 5 50
Sl 0l Al 35 5o Klodbsaul ol w0 45 ola i

(Mazzanti et al, 2022)

GeoS b9,y 9 Wesls -Y
axdllas 3 g diaie —\-Y

ke 3 Oll o opl 53 andlas 3 5wl
A3l pder ¢35 aibie pl bl s ol 4SS
Sl SRS sy ramen 5 ol Gladle D3 o e
o p0) 35 1y Okl pl &8 ol Skl BT 5 b (gl
Ao dilie cpl wlinle ez o 13 S b SUl
5 ol 5 edd o T s el Glaes e
I VR N V1 O INCT g o

il 4 oS sl s oS Cale 5 Ol

Obss Sl woml Gy me Glojglons & pmay Tile
JI3 e el 03 g S See adlate S b L
O5SE Ol pl 3503 513 el kol DA s

1- Ayintep
2- Antep

ol /010 b ol 3 i Ol Sl oS
O Ken 5 rid) o]

SU ke gla LS ol sl sl e 255 02l Sl
O e 5 s Lislas (gl g dile 5 S eslinal Ol g5 o 50
sl ol (5 355 Ol 5 Sl 536 g 36 kit
Sldle o eisn onl 5o el wl 5,50 (ol slaesls
ASAR Mode Single Look Complex 3l 5 Y++q G YerV
53 2 IMS ¢4 05 ¥ 5 S (s o)lsals Envisat
robas Sasls s sl SARScape Sl bl 5 5l aS 055
oslitul b Ol 55 po a8 5l 0L Lol @Lﬁ L eslan
Camdge 4 (1) 2o Kl i F0 ST
Lol 53 &S LLols 55 5 adbu o)) ol
S Gl Camdse 4 Gl e Ll S Sl
fvssp s ki) sy o Jed |8

Glasdlas 5 YoYY Jlo 1LKaa 5 Xiaolin sun
sy O iy A el Gble gLl
Shadlas cpl g sy Kl Ol gl (g 2du )
e I S 5 Sentinel- Al ol sale s sl
RGP W V>3 IOy ;t;ti.» Slsly s ol
bl Sda LW ol aws 4 ba ol = Ol 5550 5
dslie (slos sddad ol 3550 55 WOT il
S e BOT .l 0355 (Sl3ly o 15 as, 235
o2 S VIV 5 sl e kS VVO L gladdaie L
Sl K i Ol Ll 0 SOST 0l sl s
5ol bl 5038 355l S35 4 1) 03 demes
34 able o Ll lulid 1) a8 gladleale
o3 AN Ol i ased S35 (G el b g Aty
33 el O b i Sdiscanl b gbla s
350 SLaesls L 48 sld pend o3 AL ok el
St sbay g Sl s Sl eal sy G
(sun etal, 2022) o) ails Ctllas 435

lasdlas 5 Y4YY Jlo 21K 5 Paola Mazzanti

Q}mwmcyﬂijARﬂjL@'JJﬁww)fb



(=) 2ldlas Oledbl Jbagh — ol dolilad

VY /sl oslisanl b a3l 1 il 0T 5 (o )0 (5l pted 55 ol ey

Cibe g3 Ol sl LK gla sy oY,

el e A0 L e IOkl S e 5L
5 el o s YV (Sla S O ol A s 01/4
Ol s s e L85 OO 1 adkie ol o il
S st Sl ol CSke 3l wlbtagy e
ol s e Db sy 4 Okl cpl gladlssg, S
S o a1 Bl LS 5 bl bl o 5 e )
Gbls oS ez e Ol adkis ol 1S 55 Slalas
Slacmns Sl Losas ile 36 bl slaj e J=1s
ol S Sl o8 SO At lseal 5 2lse
Sl G SIS a5 ik 4S5 el Ol
asie 3 s S el gl ol 6T e 5 dowses 1
S0 YAV S iyl s Bl el 5 el sanls oS ok
(Yo ) sl puaze 2o YOAT L
CASUSE 50 S 5 sy SO e 5
Ap ol Gkl 5 ale 3l S S5
ST S il 4 Gl gl S ltle s
(DAFZ) o3,0 b S aikhe 5 (EAFZ) 3,
old iy b gl S Olsen s gle S
53 hisls 5 A5 el 5 i 35 a5
Sl by 3l es e slss 5 B0 T JuS adlats
3 S B JLT S 055 8,08 e sle sl
Iy Lo S BAFZ .ol a8 5 Jleé 5 ol LS ag 5o
VK e SashS T LB s S

11- Karliova

ol eU (Gulcin kucukkaya, 2003) ) 2213 5 slize glapl
o s 6[.@(\.} Sy Oblells @)U Sl Jlasl s
o 5 ks g s s 5 5 B
5 Sl Glapl rizman g by 0Ll Ob) s &S
23 Sl w‘ﬂ 3 Sk oglpal Oles ps s
sl Pl (Sl caale (Silsss Ohwle 0L
{parlak Kalkan :2015,p.1) ") Sl S 5 0l )5 a5
5 lude aibie Jlasl e s csle g3l Ol
Sl cpl e 0l WBly JSUT 3,5 g it
JaMol FOb s islael 44U 4 5l g gazme 53 &S
Lo ols T Adssesl S FRellS
RASR 3 S e S35 Jiask 5 ° S e
kS W Sl ol Cmls el 45 5 sl
SN0V 5 e Ve ol Y oiij@f
sl Olisl pl aS 5 ol Lo 51l o 55158
(map. sl Cmazm 5 Olics] pags 5 S Oliasl 1SS
Y 5\ a)KJ) gov.tr)

Ny
J
A
o

5
K

T s

\
- r

S 5558 s GEle G5 Dl GFs b g Vo, K

- Kalsintanan
- Araban

- Islahiye

- Karkamig

- Nizip

- Oguzeli

- Nurdagi

- Shahinbey
- Sehitkamil
10- Yavuzeli

O 00 N N W B W N =



VP Oliue) APY o,leis F¥o 95 Lanm) Ll Oledbl iagh — sale dsbiliad

Scientific - Research Quarterly of Geographical Data (sepeHR) Vo.33,No.132, Winter 2025 / Y ¥

bl o S cdse B 1 Cale 58 Okl

Ol 5,005 5 el o3l e 5 3l L3 e Sl
2338 s adlaie pl el 035380 Ol pl el 5
Slaab e Cllad wa358 03 0 5 e Ly sl
Sl dilae pl 3 Lods sl 4 by e wlidolul
(Sl b sl g gl 5 aads VAT Jl jy il
GOl w5 Sy e 0lS S 585 CaiS 1, Ll
o 5 i gl gas BT CaES B o o3lizal 4
0Ol Cwds oS adlaie pl ys Clds (G s odd KO,
ol B3 sas oSl OF Sile diy o (S s
S sl Jlo VY ee 550 51 3 Jle VA 5l addase
i s 5l Vb Cudd pedle .ol U LG
35y s o 3 Skl BT axas 53 1) addaie ol &S
O O e e L { AP PR IS R WK B
ladsal Il sdd Clasls 5 ale O 3 b oS
wise ool 3 oylal Silige oipe 4 Olg e LT
Olsls pgy 5o ol a5 51 ST 1) eSSl 50
ol ekile L (slads ged sl 4 S 53 odel s
o3 51 aS Csladly S Sl se  Sll el
Sl ed sl ol 5 edel Cwsas b uliiobial
W WY O3 a4 by e Caile Lo aals s)ls (Sl e
Rl G2 oo 250 g0 035 (e Lol ol (Gl 050
s 51 g JLe Y s ajls D13 gl 58 e 5o oS anld
(P 0555l doms 0 Ul o BT S0 5133 8 e 5L
Slapler (Sl Sl S (S eslals s
Il dodir @ IS 1 s S 5 S o)Ll s (Sl
sodkd atll 1 0TY Jlu )5 S LL et o)y 0
e FIS sl e ol derbes S0 e 51 (S
5 ol S e Olpea 5 A atle VA0t e s oS
S Ele S g 2 phe il ed ol (K
Ll g adlies Skl BT s il 51 glas gama sl
o 3 &S il i opl gbadls Kosil il ag B
wtle S o s sladS sl sl sl V40T

5 Sl 55 SV 3 pege S 5 el 'LSWST
sladb b LS s il 5l aS 55l adkie 5o )
6[{)3%@@‘0“&&’];%%\?,0[30'
L EAFZ b 5o cls 5l s mashs Vooe Lo sy
SFLT Bb oy adlate Lo ) S s e el
‘-;LMK .J)‘J )‘J.;TLM\}-)YQL%:L?: LJ':?} &:A.Mr‘ GU”W
0 Odd asligs L 5,08 5"2&?"1 s 3l S el
DAFZ L 5 Al o aslsl Jlid o a5 © Ly, Jlai
@.\.«) é.bl.\.a c4.:>-l.' w‘ L Jj.\.::‘.;ﬂ rl.f«.}‘ Wg;)l.} aalois B
S,ls s J.S ol 3l sAU e wT CEE WAV
aalsl Oliseens LOT Clas 5 a3l Eo b slass S

.(f, a)L<.3> (tjk.jmo.org.tr).})\.s

Cibe (il Dbl Jlad sla oS Cand 4o 180 )1

1- Antakya
2- Celikhan
3- Hassa

4- Amik

5- Reyhanl
6- Narli



(=) 2ldlas Oledbl Jbagh — ol dolilad

VO /. sl oslisanl b a3l 1 il 0T 5 (ot )0 (5l yted 35 ol ey

c‘éﬂ 6}5& “"‘}"’*’“J\ g_é_jj]éj(sh»;- Q)\J;- a>= >
OJ.AI‘)J U’:"il'“” “opse LSLQJJA} [EPPUREA GCLQ;- o les
@233053 08 a4 by e by 5 (S a e doms
S 4 e e A Al e ads bo g oS
w Sy Bl M‘Wrbé@\éx&b
Sl ol slalo 51 SO nlil dmas pomen (ol
Ah el 5 B AAY Jl s ek Sleie lese
6>ﬁw)ledm&|@|)>}gds|jw
LS pl il LS Gdomas 4 by )l S s 51
v ydo Oletle S glls &S 5 s S
Lo ske 090 Lhdﬁ\]ge)j& Sy g«_,‘.:.sl.&]@.&)b <ol s
S sl 4S5 53 gladad Sl S0l as gams o 55 5
Al Sl ez 5 dle Hlia g aiid andas V00 (gl
Ll s edd |25 LI 2l 5lejse ol Ol .
cff)@GMLyf dub&‘W)UIAJ‘}» U‘i‘(""“"
3ok 5l 5 b Okl ps, Olyss Dle yeas
ui‘).}WC,m‘ a.lﬂi))&‘w@w‘)b_jﬂ)‘)ui
sl e Bore Sl sl GlaelSS sl o5
(Wikipedia) 3|5 3 3> 3 55 —alises
23 4S5 S B4 oy s ilke g5l ol
a3 TV 5 s dids b g oVY L8l s Cond e
D3 LT S g meshS YOr 3o B ,d aids YV
Sloi oy OEY e VW)Y YT 4o il )3 Sls
ok 545 5 s 5 55 0 fhas VA S5 4 e
Yoo iy ol S 4BV e 1) 45 o8
SreskS WA Gas 5o 5 Cile O b (e 4kS
LIS Gl (6 g L0 el 5 sl S,
)J%)V/Gé)ﬁyéﬁbdjj@wbqw
o3 G kS Ve Ges 5 sl 5 058 g esks Ve
Yoo BE L;}SL:IM‘)J 4.5}5) wﬁg‘)fﬂ\s.)b .C‘)
wiuéﬂwcw g oozee 2 e oo ol 2 ! Jlo

1- Haluk Perk

e opl S 5 e 51 S s VAT s el
il 5 el C;b S ey 3 S Calal 4 el
S S, U1 S imen 5 Sl gl sla0eS SLL
ol S Sl Ko sl el atle NAr0 Jle s
g Olg e Ol cpl s sl LT 51 o adlae
23S oylal sl ge
5 adlaie (5 e slS 03 3 ey S g5 Skl gl
DSl Sladl 55 5 (S b s a8 5l 13 e 5l
33 e ool el ol antle e 5l B3 Jl ¥ LS
Solemn Sl 5 25 oo 2V Bl 5l e 00
53 Lad )8 anld S B o5 raman lSls fa de o
ol oS e 5 e anld O w oS il Sl b Gl g
3 ol e SLS- b i s 058 (b 53 asls
WYAY BT gladle 5o b cpl ag ol Jldl )l
P Y VI [P0 UV o B
S ol s JB BB L LB oy 5l S las
Sz o) g0 .l OF 53 Ky b 2t b LWsas ol
S e S by Sl adene K Ses L
G1s o550l il (630 YYO —ATVO gla JLu s
Sl QAL sl ol cands (gla el a5l g0 Sk
Sl (titean o silel (glao S sdtiuled 45 (g3ldel 68
) os el b L 3 (golere Siladad 5 S
315 3 gy S 5l ekl 5 Glatanes o 5SS 5 6550
VNPT LI PN Y PR (L PR L
WO & by s Caile 3l baly (p 5 e ld S
S K bl opl i ol Bl (5olans
@ o Slad g 31 SO Ll il sl astla ol
Gke 3 plax o3sm ol e O (Solene 338
Sl slate o0 (Solane b slaipad 1 il 51 (S
ol el s sl VOV i s Wik daks lav g5 oS
45,5 13 eslizal 3550 L2 pla Ol sioas Ll Olazs L
iy 4 ibe B b g by Yo Jl s
sla s b 8 e s glacand er— STUBEIRS Wi VW



VF Y Olie) AYY oLl YY0,90 Lan—) pldl i Oledbl Jiagh - oo aolilad

Scientific - Research Quarterly of Geographical Data (sepeHR) Vo.33,No0.132, Winter 2025 / Y ¥

ke ol ands 5l plr pslar Mo,
(W35 50 a5 )

ez s, Y-
e I S Ll Aad asn el o
e b Sl M e 5 e el Ol
Vs oslsale 5150 5550 ol sla ke nla
slas csls » Coa L Sentinel- 1ol pale . lodl ab S
Q‘}‘Lfa5)|jﬁuw|6ug:ﬁ:.l.’l3)‘MuUﬂLﬁbéJ‘.}b
ol 03 WL 5yl 5l S elal el csla
@j‘o:L&LA‘)JUaM%y&\JJJAJDﬁ_}LGJ
ails C":’.}J‘ 6)‘.3‘) j:’.)l"'a"" ej)ﬁ U'.’-‘ u}w&}-bﬁ
JSize Sentinel- 1 o)l gale .(1F94 (o) IKan 5 Sldsle) LU
45 .ol Sentinel-1B  Sentinel-1A o)l sals (g o 95 3
a0 YA O L 5 e kS Y CL&.IJQ)U.‘-&);
wbas lsl L oS 3l 5 ol ils 13 SusS )
ol 4:;0\.,\5 q|f)l5 )L:I}‘ DL QK..{‘) Q)M‘U li))‘

395 QL& LRI LY ‘_QL;-J.’ L;‘aJJIMS/ “—'*.’.j"“’ 9
S adlee pl s e wtey gbrals 5 o S
o) 3l s S Al 35 a3 YV/YY 5l
s 3l 058 4 adlas 5, 4e ailaie Sosp Oljee
\v"'ﬂéLﬁLM)')jQ:‘).&i\ Sy ke ol axdlle Ys
ol )‘ & J.:.a).l:S Yoveve aS zils °).4JLI“9:
A Ly e
5ol Kl oS wxsldS b e Ll YY)
e>@l@ijo§uo)@)a.w\w6}%ﬁw

ol s oS 5 o S Ol pls8 5 S pslad
S ol s s 5 e s 8 Skl Gble 5 Csle
'Jﬁ":’g{’ sdalise

Il 5L andd 5 pw) polas 06,5
(35 51 dn 5 J)



(=) 2ldlas Oledbl Jbagh — ol dolilad

VY /3l oslisanl b a3l 1 il 0T 5 (o )0 (5l yted 55 o0 ey

odd J=| ‘_gj‘bb ‘_gbhﬂ.\ :\ J‘gb

SENTINEL1-A | C_SAR | ACCENDING SLC W 116 \'AY 2023_02_04 e
SENTINELI-A | C_SAR | ACCENDING SLC w 116 \'AY 2023_02_28 | 5,

L eV s S 15 anlie glus el W) de e
5Ol s ol Jagn 5l CGda &S ol S5
S o ored 5 Pl sl bl (o 5
oS ol Gl kil Sl 5 ol s s b
Sl LAl bodsl Cosas 4l Godab 6l 1 55001 )
el 4 (3L absse SNl slaais s 5 oSl
Lo pp s Gble pl gs ey Gl s B s Sl
nobas ol g alles Sl (ol Bl 4 5 L &S
Sty ool (ol aslie Glus izmen 5 (3o 5 sba
At sbaal LB s jlse i 55 el
b i lasl sl nlin ol,S5 5 20l il slad
Ol sl azsls 31 S 55 55U slales 3l
bl T 258 e SO e ) uslal 03 ol
ol yasld lle 5 Oledbl Caad s ol el
s bl S bl palal (Sl S5 4 sds
robad L3 sde (pl &S il pal VL S
o a0 a5 azean L enly QLA /AT sl
oslitl 3 50 I3l 4 BB B me 5 ailaie SIS 5 5
DBle s 5 1S 55 5l 30 glallex Gl 4 Ol 5 e
Eada S glsly o I la g s 55 S sl
S polad Gl e ol e cﬁw el )2
6 Sl il (a5 L 3sme) LS e
sl a4 e 5 o3 Soslite Jlde a3 el (g S 510
2ok Tl o op o Slisls s s e
L sslas Slle 5 e o cpl 03 o el un o8
Dol i 53 oSy 2 oS das o Sl l0 S
oS Oles b 0SS Sledbl 5 5 lse sduasOlis

2- Coherence
3- Coregistration

o s 2l L Sal s bl pslas 25ls el
AL okt a1y 5l sy 50 (s 2 e sla ks Jles
ekad 551, C KL, slas Sentinel- 1 o)l sale g5 . das o
Stripmap Ol geas SleaS| Sl e 3 855 5 5 4
(Interferometric Wide Swath) o5 f.wf o J:’-L)J (SM)
Cjk..ﬂ s (Wave) , Extra Wide (Swath) a2, o ;|4
Sl laesls S o ) 5o, S s p b oglie A5l
https://scihub.copernicus.) S 5S sl31 v 2wd S s
oiales (V) Jsar 53 ol Slasiis 5 55005 (eu/dhus
S5l 51 elied b Gt glaesls el 0l o3l
bt b 31 S5 5 Jl momal LA 25l i
Clys A e 53 .28 S &y 5o (DEM SRTM 30m)
S Sl s it Gles akols 4 sl Sl aesls
PRV A AN VETUR S PRU IR R tR R LS))TC"".'
oo el ey VY 3 ss pseal (sl il LS 5,
Sl VoYV ) 98 YA o olg sl 5 4,58 Y0 o
solal 4 by Sledbl Aot ba o5 cll sl
o3 bl s .ol el S3(V) Jsd s =15 sl
S aS cnl (655 sl (lves J i 2525 055, VE
S Ad bl g a4 b WS Oleg g A3l es oy
a=U 3l s ey ol de 5 Jd 6 clele ) 505
pln ol gale 0,5 (gla ke 4 I 3 Al odd a8 S
Cdii g gy 03 Lo g OLSS oS 53 a3l
20 by e 5 0SS AL b WS b e
sl Cowsay SleMbl WL SLC &) soas L s g
Wi el Al polal 5 aS 5 el Ol
Gloslsale 55 0 Loy a5 Ol pl 53 sdusand bl

1- Sentinel Application Platform (SNAP)



VF Y Olie) AYY oLl YY0,90 Lan—) pldl i Oledbl Jiagh - oo aolilad

Scientific - Research Quarterly of Geographical Data (sepeHr) V0.33,No.132, Winter 2025 / YA

QWJ‘W:(‘ﬁ’J’H'ﬁM :Ve)&

SIS e Sl Bl —Y-Y-Y
Ao S e il a3 S b
La oY e s ol Sl g o dsle alisea fol 5o
Slr 5o e Kon (5l 5 S 5 5 A
A B oS ol p3Y il 385 Ol 03550 S
Mo O Sy uelas ﬁ: sl ol J O
S sl o 31840 slalas (Hooper & et al, 2011)

Lf‘-}:é) JPLG.?)‘ d.,\.c J‘f‘(}’ U‘—"J"L‘" J_}.&@ 4.24.545.)\.:&
i S 55 56 0T 4 oS e 8 ks Sb w1y s
b ssd g0 oS SIS I 56 5150 cpl e 350 0

Aoy ) Wl 3L iy b3l ol Sl oss i

S e 5 sl Bl ldn sl Ao,

36 gl s epkalalE ol Jlesl —¥oY-Y
J"L“ chly| J}".\S LS)‘-"JJ.’JL‘A &L‘JJJ
LS o 3wl slas 55 o gllael Sl e e 1S 5 5

5- Goldstein

6- unwrapping

Sl sske cpla (Amelung & et al,2000) L £33 pyaS 5
3348 3k e edlial e o gl Al o slade
RABIE31 rK.LA)lSJjﬁ- S pods Jlshle b ad= e ]
O 31 g 28 ol slinal ($3lumr 1o o0 Sl 5 lade

Syd b e s el rj)l

\r‘;j}ﬂ‘—\—"—"

350 adlie oS 00l L Al el bl Sl S
J:gf‘)‘].’ﬁj—@').ﬁjﬁJ)‘JJ‘J.;LAJ.}'}«GSJ\J[JC-‘JSJJJLJ
Sl rj}J b el dale LSl sl s Ol
w‘MAScJ‘}J 9‘;CM‘M_5°M ‘J.?-ﬁ‘}«aj)‘
o.,\.l.kiw.'d..pl.eﬁ@')\ ‘5&\4 JL‘: ol U.L.:Lu J—.ﬂl}-
@ oae el ol Jlse sae 95 )5 edomn 5 e
RS 93 o 3 M O30 Cowsds ¢l esle 0L
(Wright & et al,1999 p.2) 535 5 (’L’~‘3‘ Sl slayse o
S el SGpl Sl Sl s sl b
o bl ng el e s SO TS
O Sl Gladsl ol o son s G e
slabas IS5 a4 (glsly pglad 53 a8 S e sl Laily
J=le s el p"}} el pbs Wsd e enls il (55l
Lo omls Ol &8 s Do 55 bshs (550
&&w‘gb%\.bﬁdﬂ\%@w;&b
(Ganas & et al, (2018), > 55 o &S 5 slas 05 S FCin 03
3odd S S 5 S bl al> s ol Sl 39
oS 5l el 53 3 Al Gday sla il osLe]
.(VO)K;) Jj.g

1- Interferogram
2- subset

3- phase

4- deburst



(A=) bl iz Oledbl Liagss — sole doblilad
VA /3l oolimnl b a1 51 Gl J6T g (oo ) 6l e 565 ol o iy

R s SRS ATl e Sl 5 S
358 Jlesl 6, Sl 5L &S A e Sl Ll |
A 51 bl 3 48 Wy Bl 1 55 0
Laesls 50 Sl o o s ool ol eslinal lslalS
ke oSy L 53 el b i & s
o s el lzd s 5B oLl sl S (S
A 2b0sss sleslial b ol (glad 4 Lad

(Ao, ) (1790 liss 5 ilglas! AS55) ol Solan

ol & D) paas :HUK‘.

UJ}JD 6)‘.35)[{"&))‘ Jf}f QL&LW)JﬂM4SCM‘
QY Y L;uwti;)m;swiﬁt)%ﬁ)wm;w

56 25k 5 pkalalS S dlesl 51 dny  geai 40,

a4 56 Joas —4-Y-¥
5ol sel s 5B Las 2T s
Gl AS sl Oly a4 ¢ plralr Ol je 40 Lo 2 Jles
s 4 Sl 5L 0T 1 e el ol sy gla sl

‘_;ile-ﬂu.b,-&J}é)‘@b)bﬁ&f&jobiwb@

o5 S SRTM. e85 ke Sl allis cpl 53 355 o s
O 5V lao S0) ol o aslind y slas 035 o 50

(o L!-'«"L""‘S/JJ") <yl Jf‘gf 25 peas Z\\"a)lgs
plrals 450 a5 g g Ve,

2- Google earth 1- Speckle



VP Oliue) APY o,leis F¥o 95 Lanm) Ll Oledbl iagh — sale dsbiliad

Scientific - Research Quarterly of Geographical Data (sereHRr) Vo0.33,No.132, Winter 2025 / A »

S5 ams y Loy Y
i Ol o5 3Bl 55 el oz S 4 4 5L
Seslat 5l gla dily basl ol )5 e ata s
Ad Sesp e s Lolel S es g e o5l i U
RARS 2 b JB S 05 4 cale gl
i LK A >l b iy b Ol
Yo J,Sl.,\;-bgi:) 350 &l s ol plals 2 sl
e s 2l 0TS A | plrals o mi e sl
ke 3 Il LS L1 S ol 5 Ky
Olen e b o) ol s 5wty plraslr o
oS a4l 55 e o Sl e e il
ez el Gatle i 5l ) ghiles ool J5UI
ST e S 5 A5 S o a4 Cile 31 e
FSop 0l sde 5 iy plrals Olpe s Sy
sbralr b oadke 31555 w8 Glises Lol
Lo alrals Ol (o i A2 el ool owsa,
Srh Sgs 4 5 el Sl o8 gl e 4
ARl Al B Ol st e oSSy
100 glralr by e 180 gl 1 Sle b el
Sl tes g dald ) Sbrals Ol o iy e t/OV G
e gLl e VN plinyl o Sle b sy 8 e O
Ol s el 2e 0700 B /0T sl s lrals
(3555 (ool WS el (o peals sla el O
U opite Lol e Shaele)lS 5 o Lble
B o p b e g plralr Ol (p S
Callas 5 (g adke 3L ) p s BL G
ol ]l el €28 L Okl aLS (R 42K
3L asby 5 ooslas il L gble 5 WS ads
i gl Ghle 5 bt 4 sy bl ioes
Mol dibis &S cpl 4y am SLassls |y plrals Ol
Sdate glaliwsy 5 o5 ) 5 Gioslis Sl L
0352 o Sa g 4 ond o 25 Ol (0 Rl Lol
ol g andllan 5 50 adlie Cusby 4S5 US i (ol

Jo Gloolsale S50 5 S5 b s Olosla

il Dl (ol 3 A5 51 o oS ik 3 dowis
S ailie ol 5o b 5 leiE 5 slas sl
5 on b AT e sl @l B | ol o 2
Slas Ol goas Slaes s ool 5l aS Sl 5 baaids Godas

3 A pasie il Cove (b g sl aglie
U i Sl e a0 s 4B § )0 Slialis )
o 53 e Grmen 5 Skl 51 o S
Ghoaik op 5l 0SB ks Sl S 8 s

00 518 e, ) was

RES JL: 6‘°J|}‘°L° JS,o 3l el &1 PR I\f.ojli;
sdyscaml bl 5

415; 6\.&;@.&)}3 ] b|}:.o4..':.55:\0e)l§3
W&é‘ eJ“,ALo JSJA 3l edds &1 ud)) t:,é‘, rgﬁb



(=) 2ldlas Oledbl Jbagh — ol dolilad

AN/ 3t osbiiant b 305 55 Gty 36T 5 (a5 (50 e 55 o5

ij 6)‘3‘) ﬁ)l«a&' U'i‘ B QJJ{ YL L, aa)}b.g .JJS

20 Olgme Ol 85 o0 Jand lg Ol g (1dls s s
3L a4 e Do | S0l glaly
Sl 5 e 4 Sl oS syl sy iy Ol

35 el Sl SaS sl s bals oyl

8\:.auéjl~“
.JJU.; S92 9 C@L.A uﬁjw‘j‘;lﬂ d‘b' ‘ﬁ.ﬁ}’: Q‘.’.‘)J

References
1- Afshari, Somayye and Nouri, Mohammad Reza, 2022,
extraction of geological faults using radar interferometry
(the study area of Nadir anticline, north of Razavi
Khorasan province)[in persian].

2- Ale-Boye Langroudi, Saeede and Khodam, Ali and
Hasanlou, Mehdi and Qanadi, Mohammad Amin, 2016,
Determination of ground surface displacement using
radar interferometry of Sentinel-1 satellite images
(subject of study: B o jnord earthquake), 4th National
Application Conference GIS spatial information system
in the water and electricity industry.[in persian]
3-Amelung. F; Jonsson.s, Zebker. h, and Segall, p (2000):
Widespread uplift and ‘trapdor’ faulting on Galapagos
volcanoes observed with radar interferometry. Nature,
vol.407, pp.-Wikipedia.

4- Amigh Pey, Masoumeh and Arabi, Siavash and Talebi,
Ali, 2010, investigation of Yazd subsidence using radar
interferometric method and accurate leveling.[in persian]
5-Andrew Hooper, Dav i d Bekaert, Karsten Spaans,
Mahmut Arikan (2011) :

interferometry time series analysis for measuring crustal

Recent advances in SAR

deformation. Tectono p hysics. Delft University of
Technology.

6-Athanassios Ganas, Penelope kourkouli, pierre
briole, Alexandra moshou, Panagiotis elias, and Isaak
(2018) Coseimic

earthquakes

parcharidis. displacement from

moderate_size mapped by sentinel_1
differential interferometry: the case of February gulpinar
earthquake sequence (biga peninsula, turkey). Remote

sensing MDPI journal.

5 bl Olpe 3 piies U ol Gble 5 L3 51 0]
aalaie &L&J)\ Ol 5l g 9 Sdls Al ey Conllip )b
Aal gt aodte by Siay SIS T Jule andllas 34
ol ol ailae Sl ax s sls Olis Wy p s
u‘“‘ﬁ‘wé“’ﬂm‘s“;sf' Sy aake Cas 4
bl Caas s alsl L am b opl 51 g 5 3L dal g
49,-}3Q.QAAJJA\PJ&KS@))&&CL&JQEJL})J
L gl @l Olwl S 3 plrals i S1ais o
03 el 00 BYe cpmaddosls DL 35 (s b oS
laly plralr sl sde ol oS ool o 53 w0 2K
e sl ke 5l Wl Slal Sld 5 S0
Sl s 5 Sl glaab gms gl 4| ool JLanx i
Ao plie b e ol 5 Sl o (K
Glaesls Sl estizal b i 2105 ol Coenl > 55
oot ay Dk s Sl LS L3, 6l
S onl o esliad pl by ol Skl BT andlas s
Sl ol d= Bl sl el Ol et Ll 5
Olsen 03,551 sty o35, ol So5kas (p fege Ao
53 st bl 5 bli adlas 5 Skl gla s oo 5
Cowsts Sldalic @Lu' warg Lol diy 5
GS 6l ol ol sl oS asE el
Sl oY Gl il 5 Skl B PP T A I
S Hlp sV casby b ogble s Sl o 2l
R 5 Al badila sy 5 el L Aol o S
ploil i o bl 53 W3l Sl SUT (6l (s3lupslis
ke Ol Ol 3 Dl Ol a5 L 35S
el S bl 030l 5 Jal BB sl s slasl
Sl agrs b Ao Lag | el cpl oa S50 &S
s b S oy onl ol eslimad L ST sbadle s Ols
G p3Y slagsslueslal 5 315 Gageis [ SU st Gbla
L ol Ol Ol5 s 53 planil o aiS lans 5
3 ol 5l 5 3ls Sl ms (SO 46 Sl g 455 ¢ 0
G sl A e L | Sl LT & Kl el



VF Y Olie) AYY oLl YY0,90 Lan—) pldl i Oledbl Jiagh - oo aolilad

Scientific - Research Quarterly of Geographical Data (sepeHR) Vo.33,No0.132, Winter 2025 / AY

20- Paolo Mazzanti, Stefano Scancella, Maria Virelli
,  Stefano Frittelli,
Lombardo.2022. Assessing the Performance of Multi-

Valentina Nocente, Federico
Resolution Satellite SAR Images for Post-Earthquake
Damage Detection and Mapping Aimed at Emergency
Response Management. Remote Senshttps://doi.org/
10.3390/rs14092210

21- Pourbiranvand, Shahrokh, 2017, the importance of
documenting historical monuments under the threat of
earthquakes: case studies from Iran and the world, the
second national conference on documenting natural and
cultural heritage.[in persian]

22- Rajabi, Masoumeh and Raushit, Shahram and Javadi,
Seyyed Mohammad Reza, 1401, evaluation of subsidence
rate in the western cities of Hamadan province using
radar images.[in persian]

23-Rami al_

archaeological documentation and cultural heritage

Ruzouq:(2017) Photogrammetry for

conservation. Applied University Jordan.

24- Sabzekar, Hossein and Sadeghian, Saeed and Javadi,
Mehrdad, 2017, geomatics in modern researches of
cultural heritage; Background, capabilities and challenges,
the second national conference on documenting natural
and cultural heritage.[in persian]

25-Sadeghian, S., Mohammadkhani, K., & Senmar, M.
(2017). Study of archaeological monitoring of ancient
sites using remote sensing, emphasizing on-site control,
the first national conference on natural and cultural
heritage documentation, Tarbiat Dabir Shahid Rajaei
University, 17 March 2017. [in Persian]

26-Sadeghian S, Rajabi A, Farokhi M. Investigation of
Changes in the Ancient Areas of Hegmataneh of
Hamadan using Remote Sensing and Spatial Information
System. [in Persian]

27- Safaee, Bahram and Alimohammadi, Abbas, 2006,
investigation of the capability of satellite radar image
domain information to prepare a map of the destroyed
areas in an earthquake (case study of the Bam earthquake),
Geomatics Conference 85, Tehran.[in persian]

28- Samadhan C. Kulkarni, Priti P. Rege.2020. Pixel
level fusion techniques for SAR and optical images: A

review. Information Fusion. https://doi.org/10.1016/].

7-Ayse Gulcin kucukkaya :)2015) Photogrammetry
and remote sensing in archeology. Department of
Restoration, Faculty of Engineering & Architecture,
University of Trakya.

8- Copernicus Open Access Hub. Available online:
https://scihub.copernicus.eu

9- Dideban, Khalil and Rasouli, Hamid, 2016, the use
of Sentinel-1 radar images in identifying the epicenter
of an earthquake and estimating the displacement of
the earth’s surface due to a 6-magnitude earthquake in
Razavi Khorasan Province, International Conference
on Earthquake, Crisis Management, Recovery and
Reconstruction. [in persian]

10- Dideban, Khalil and Faizizadeh, Bakhtiar and
Valizadeh Kamran, 2018, investigating the effect of
ground displacement on demolished buildings in Bam
city using object-oriented fuzzy techniques and radar
interferometry. [in persian]

11-Gulsah parlak Kalkan: ‘Gaziantep’ adi uzerine.

12- https://map.gov.tr

13- https:// tjk.jmo.org.tr

14- https://www.unosat.org/about-us

15- http://www.wikipedia.com/

16- Karimi, Nemat Allah, 2022, monitoring the movement
of sand dunes in Lut desert using radar satellite images.
[in persian]

17- Kaya, G.T.; Musaoglu, N.; Ersoy, O.K. 2011.
Damage Assessment of 2010 Haiti Earthquake with
PostEarthquake Satellite Image by Support Vector
Selection and Adaptation. Photogramm. Eng. Remote
Sens. 77, 1025-1035.

18- Maghsoodi, Yaser and Amani, Reza and Ahmadi,
Hassan, 2018, Investigating the ground subsidence
behavior in the western region of Tehran using Sentinel-1
images and radar interferometry technique based on
permanent scatterers.[in persian]

19- Omarzadeh, D.; Karimzadeh, S.; Matsuoka, M.;
Feizizadeh, B.2021. Earthquake Aftermath from
Very HighResolution WorldView-2 Image and Semi-
Automated Object-Based Image Analysis (Case Study:
Kermanshah, Sarpol-e Zahab, Iran). Remote Sens. 13,
4272.



(=) 2ldlas Oledbl Jbagh — ol dolilad

AY /3l osbiianl b 385 55 Gty 36T 5 (a5 50 e 35 o5

satellite stereo imagery: A case study of the May 2008
Wenchuan earthquake. ISPRS J. Photo-Gramm. Remote
Sens. 68, 13-27.

36- Xiaolin Sun, Xi Chen, Liao Yang, Weisheng Wang,
Xixuan Zhou, Lili Wang, Yuan Yao. 2022. Using
InSAR and PolSAR to Assess Ground Displacement and
Building Damage after a Seismic 40- Event: Case Study
of the 2021 Baicheng Earthquake.14, 3009. https:// doi.
org/10.3390/rs141330009.

37- Yazdi, Zahra and Niromand, Hamed, 2022,
investigation of Qazvin plain subsidence with a review

of radar images, 24th conference of Geological Society

of Iran.[in persian]

inffus.2020.01.003.

29- Shafiei, Mehran and Milan, Asghar,2023, Estimation
of land subsidence based on radar interferometric
technique and using Sentinel-1A images (Study area:
Talha plain of Bushehr province), 2nd international
conference and 7th national conference on architecture
and sustainable city.[in persian]

30- Shafiei, Mehran and Sadeghian, Saeed, 2023,
detecting changes using satellite images. (case study:
Gaza).[in persian]

31- Sharifi, Alireza and Qolizadeh, Mohammad Hossein
and Piran, Maryam, 2016, preparation of cultural heritage
risk map using remote sensing data and spatial information
system, first national conference on documenting natural
and cultural heritage.[in persian]

32- Sheikhi Kohsar, Zahra and Al-Modaresi, Ali and
Sarkargarar-Ardakani, Ali and Ghiasvand, Soheil, 2013,
Investigating the subsidence of the Yazd-Ardakan railway
track using the differential radar interferometry method,
16th International Rail Transportation Conference.[in
persian]

33- Tavakoli Estehbanati, Amin and Dehghani, Maryam,
2015, radar interferometric phase recovery using the
transfer of irregular data to regular space, the second
national conference on spatial information technology
engineering.[in persian]

34-Tim Wright, Eric Fielding, Barry Parson: trigged
slip: observation of the 17 August 1999 izmit (turkey)
earthquake using radar interferometry. Geophysical
Research Letters’ vol” 28.

35- Tong, X.; Hong, Z.; Liu, S.; Zhang, X.; Xie, H.; Li,
Z.; Yang, S.; Wang, W.; Bao, F.2012. Building-damage
detection using pre- and post-seismic high-resolution

COPYRIGHTS

©2025 by the authors. Published by National Geographical Organization. This article is an open access article

distributed under the terms and conditions of the Creative Commons Attribution-NoDerivs 4.0 International (CC

BY-ND 4.0)

[oNoent

A
N

Y







