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Preparation Meeting for the Second Workshop in Denizli 24.07.202¢

AFAD

IL AFET VE ACIL
DURUM MUDURLUGU

Denizli AFAD Seminerleri

Seminer Konusu: Asya Afet Risk Azaltma Merkezi Kidemli

Arastirmacisi Dr. Makota lkeda ile Afet Risk Azaltma Uzerine

Soylesi ve Bilgi Paylagim
Yer: Denizli AFAD Afet ve Acil Durum Yonetim Merkezi (AADYM)

Tarih: 24 Temmuz 2024, Saat: 14:00

e Karsi Denizli'de Etkili Afet

Koordinasyonu

Japonya Modeli Incelem Japonya'da Afet Yonetimi

Dr. Fatma CANASLAN COMUT Dr. Makota lkeda
Der AFAD Kidemli Aragtirma Asya Afet Risk Azaltma Mey

Azaltma Sut

Jeod e Fotogrametri Milthend

Yiik Kobe
Denizli Il Afet ve Acil Durum Miidiirligi
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TECHNICAL CONTENT OF THE SECOND WORKSHOP"
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(Lecture) About SAR Professor. NAGAI Masahiko Yamaguchi University

I I v S R R
: (Hands-on) Estimation of collapsed houses by Coherence Analysis Professor. NAGAI Masahiko Yamaguchi University

- 12:30 |(Hands-on) Basic of SAR Professor. NAGAI Masahiko Yamaguchi University
- (Hands-on) Estimation of collapsed houses by Coherence Analysis Professor. NAGAI Masahiko Yamaguchi University

720 | - [s0foese  jore | | -
Technical Scope 3
e Optical and SAR satellite data
¢ InSAR processing using SNAP ‘l"a;

Throughout the workshop, we gained practical sk‘f*ﬂ{_
technical confidence, and a clearer understanding of how
INSAR can be applied in real-world contexts.

® GIS-based analysis and visualization (QGIS)


https://gamma.app/?utm_source=made-with-gamma

Participants

30 Participants — Pre-registered

1 Lecturer Participant Roles Distribution
1 Facilitator/ Participant 1 1
1 Presenter/Participant o .
L
7 Presenter 5 W Lecturer Insfcltutlonal Representation
¥ Facilitator/Participant Private Sector
. (Teknopark); 1 AFAD; 2
. . 1 Presenter/Participant
21 Participant
Presenter Kocaeli University; 1
B Participant -
Total : 26 person

METU; 4
Second Day attandance 17

Istanbul Metropolitan
Municipality; 3

17 participant -> 5 lecturer/presenter

So feedback from 12 participant

Eskisehir Technical
University; 2

@
Disaster and Emergency Management Authority AFAD




Presentations from ADRC, JAXA AND AFAD

Outline of workshop in Tirkiye

nnnnnn

Sentinel Asia (SA) Capacity Building Workshop

AFAD Effort on the Tiirkiye Earthquake in 2023

AFAD effort on the Tirkiye EQ in 2023

* Opening Dr. IKEDA Makoto ADRC Dr. Fatma Canaslan Comut AFAD

e About Sentinel Asia Ms. TANAKA Yuki JAXA
 About OPTEMIS following updated SOP Dr. IKEDA Makoto ADRC

@
Disaster and Emergency Management Authority AFAD




SKILLS AND KNOWLEDGE ACQUIRED

WHAT WE LEARNED FROM THE WORKSHOP

Professor. NAGAI Masahiko from the Center for
Research and Application of Satellite Remote
Sensing of Yamaguchi University made lectures
and hands-on session in this WS.
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Flood*Tsunami Volcano+ Lava flow
Building Damage Flood* Tsunami
GRUS-1, PlanetScope
WorldView, Plelades,
SPOT, Sentinel-2
ALOS3

< Applicatiorg > < Applications >

Forest Fire Landslide

City Fire

ASTER, MODIS,
TerraSAR-X,
Rardarsat

Basic of SAR

/

Lecture-1

)

YAMAGUCHI
UNIVERSITY

Remote Sensing for Disaster

Masahiko Nagai

Director, Center for Research and Application for Satellite Remote Sensing
Professor, Graduate School of Sciences and Technology for Innovation
Yamaguchi University

E X

e B g =1 N R R
How to better understand SAR, interpret SAR
products and realize the limitations

Prof. Masahiko Nagai 1~r~ rrrrr A Q{)

School of Sciences and Technology of Innovation

Yamaguchi University, Japan

Estimation of collapsed houses by coherence analysis

/ Hands-on 1

Hands-on 2

Hands-on Exercise on Change
Detection using Pre and Post
Earthquake Images by colour
composites
Turkey 06 Feb, 2023

Prof. Masahiko Nagai
Director, Center for Research and Application for Satellite Remote Sensing
Yamaguchi University, Japan

Hands-on Exercise on Estimation of
Damaged Buildings post earthquake
by ALOS 2 Coherence Image
Turkey 06 Feb, 2023

Prof. Masahiko Nagai
Director, Center for Research and Application for Satellite Remote Sensing
Yamaguchi University, Japan

nagaim@yamaguchi-u.ac.jp ‘ nagaim@yamaguchi-u.ac.jp
N a1 QO
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The results of sample studies

The colour composites for Pre and Post Earthquake SAR images for
both HH and HV polarized bands with their intensity values for a
quick search for areas undergoing change due to the earthquake

Building Coherence after Earthquake 06 Feb,

E : 2023 (Kahramanmaras Province, Turkiye
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OUTCOMES AND PRACTICAL APPLICATIONS

After the training, did the participants use the analysis method for their disaster

1. ACHIVEMENTS FROM PARTICIPANTS 2 2
'.!..'. ' - t""'...'.';. . c -~t
) X %Y . S, 0 W, & 2. ACHIVEMENTS FROM AFAD’S PERSPECTIVE
oFe . .:. : il r! .. i )
,._ ..‘ ._"..'.¢.._-'o"‘:~.:'0 "‘ . % .o. . ’. .
° ‘ ‘ e :vo.". ...!_ % ,.'.'.- “. ® e, ~." *
AR O T
» ‘:. /0 ‘ :.— ‘.. ) ~. . '. - .,. o

management activities?

‘\..

*

‘..n

® . ol a.
L4 . L] .
irt Lt . . .
40

..’, 20 Y * - ot . ‘ L L 9


https://gamma.app/?utm_source=made-with-gamma

ACHIVEMENTS FROM PARTICIPANTS

Strategic Goals

METU (ODTU): Joined as the 1st DAN Expert Teams: Forming specialized Remote Sensing &
Member (Post-1st Workshop)

GIS units for rapid disaster response.

\ , *Sustainable Output: Commitment to monthly/yearly
reporting and performance monitoring.
*Added Value: Leveraging ESTU’s and METU’s expertise

to strengthen the Sentinel Asia Network.

AKOM - Istanbul Metropolitan
Municipality Disaster Management
and Risk Reduction Department:

ESTU-IESS (Eskisehir Technical
University): Joined as the 2nd DAN
Member (Post-2nd Workshop)

Initiated a LiDAR project proposal in

collaboration with ISKA

N\
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ACHIVEMENTS FROM AFAD’S PERSPECTIVE

Advances in Operational InNSAR Data Processing for Disaster Monitoring

KONYA CLOSED BASIN
LAND SUBSIDENCE

BALIKESIR — SINDIRGI
EARTHQUAKE

WILL BE PUBLISH SOON

KAHRAMANMARA$S
EARTHQUAKE

WILL BE PUBLISH SOON

PRESENTED AT MINWAT AND
GEOLOGICAL WORKSHOP

As a result, we moved beyond learning and reached a point where meaningful
analyses and comparisons could be carried out across different regions.

@
Disaster and Emergency Management Authority AFAD




SAR-Based Change Detection for Post-Earthquake Damage Assessment:
The 2023 Kahramanmaras and 2025 Balikesir—Sindirgi Earthquakes
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SAR-Based Change Detection for Post-Earthquake Damage Assessment:
(dsc21) The 2023 Kahramanmarags and Hatay
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An Analysis of the Relationship Between Sinkhole Formation, Groundwater Depletion, and Surface

October 16-18, 2025, Konya

Deformations in the Konya Province Using SAR Interferometry:

KONYA TEKNIK UNIVERSITESI

50.. CALISTAYI

Jeocesitlilik ve Konya’nin
Jeoturizm Potansiyeli

16-18 EKIM 2025 KONYA

KTUN Gelisim Yerleskesi
Konferans Salonu

Clh 10

A Focus on the 2021-2022 Period
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7| Konya Technical University, Geological Engineering Department 50th Anniversary Workshop | %
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160A_05207 131313 Ascending Frame: Konya Provincial Center

December 31, 2022.

A time series was created using a total of 320 interferograms for the period from January 1, 2021, to
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https://gws-access.jasmin.ac.uk/public/nceo_geohazards/LiCSAR_products/

Plot time series
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https://gws-access.jasmin.ac.uk/public/nceo_geohazards/LiCSAR_products/

DROUGHT AND GROUNDWATER MANAGEMENT:
AN INSAR-BASED INVESTIGATION OF LAND SUBSIDENCE AND GROUNDWATER DEPLETION IN
THE KONYA BASIN
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https://gws-access.jasmin.ac.uk/public/nceo_geohazards/LiCSAR_products/87/087A_05317_121617/

InNSAR Deformation Results for Karapinar and Surrounding Areas
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COMPARISON OF INSAR RESULTS WITH BOREHOLES AND SINKHOLES
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March 28, 2025 Mw 7.7 Myanmar Earthquake's Multi-Segment Fracture

and Heterogeneous Surface Deformation Distribution
Sule GURBOGA, Fatma CANASLAN COMUT, Sen LYU, Mahdi MOTAGH, Kaung Si THU, Macit KARADAGLAR

Mechanism

The 28.03.2025 Mw7.7 Myanmar earthquake caused surface rupture along the Sagaing fault, a major right-lateral
transform fault between the Indian and Sunda Plates in Myanmar. The event was followed by another Mw6.7
earthquake twelve minutes later near Mandalay. Offset Tracking analysis of SAR satellite images reveals ground
displacements exceeding 3 m along the fault, with localized offsets reaching 4-5 m in the Sagaing segment near

, the

displacement is measured 4.5 m around Naypyidaw settlement further south

during field survey. The heterogeneous displacement patterns and segmented rupture behavior emphasize the
importance of pre-existing fault structures in controlling coseismic slip distribution.

= = N 16
and Data Pr InSARC Analy g Rupture Traces
In this study, a multidisciplinary approach was adopted to investigate the rupture
characteristics of the 2025 My ear Field i consists of mapping and
measurements of displacements along the surface rupture. f‘
InSAR Technique measures ground displacements at the centimeter scale by using the phase .
difference between pre- and post-earthquake radar images.
Coherence Analysis clearly identifies areas where surface ruptures occur and where the o
ground is most disturbed.
Offset Tracking detects slip amounts at the meter scale by locating similar pixel groups in .
areas of large deformation.
L ) a) Pre-earthquake interferogram correlation coefficient map. b) Co-seismic interferogram
- N correlation coefficient map. Green points correspond to displacement points given in
Data Sources Supplementary table.

The main shock originated in the Sagaing segment north of

y and pr south. In total, we manually collected 37
on-fault displacements to characterize the surface slip distribution
and details of the data from field observations is listed in Table.

593005 Fault Surface Rustures and Displacermert Points

Jy conducted for the Myanmar
InSAR (Interferometric Synthetic Aperture Radar) Analysis h 2 earthquake reveale.d
displacements exceeding 3
ey meters along the fault. In
wﬂi\w'm 5o particular, data obtained from
= > Ih both descending and
ascending orbits clearly
confirmed the right-lateral
strike-slip character of the
Myanmar’s seismic activity from oblique plate fault. Slip movements in the
convergence partitioned along the Sagaing azimuth direction indicate
Fault. Seismic records indicate about half the that the two blocks on either
fault ruptured in major earthquakes over the side of the fault moved in
past 90 years, with gaps south of Naypyi opposite directions relative to
and Yangon, and a recent event in the north. o each other.
Instrumental catalogs show abundant
intermediate-depth, N-S-oriented
earthquakes, mostly >90 km beneath central The resulting fault-parallel deformation field reveals over 1 m of displacement along a ~ 500-
Myanmar. Focal mechanisms (Mw >4) suggest km-long rupture, with deformation spanning a total width of 50 km across the fault. To
seismogenic depths shallow southward, from characterize the spatial pattern of slip, we extracted fault-parallel displacement profiles
>20 km in the north to ~10 km in the south. bilaterally along the fault trace. The profiles indicate peak deformation near the epicentral
Over the last century, plate boundaries and region, with maximum relative displacements of ~ 6 m.
major faults are clearly defined.
J \ J \

SAR Data: C-band Sentinel-1A satellite imagery provided by the European Space Agency (ESA) was used.
The data were downloaded from the Alaska Satellite Facility (ASF) Data Portal.

Field Data: Manual displacement measurements collected at 37 points along the surface rupture following
the earthquake.

Earthquake Catalogs: The USGS earthquake catalog was used for epicenter information.

27.03.2025 08.04.2025 | 143 Ascending | Offset Tracking
24.03.2025 | 106 05.04.2025 | 106 Descending | Offset Tracking
10.03.2025 | 70 22.03.2025 | 70 Ascending | InSAR
22032025 | 70 03.04.2025 | 70 Ascending | InSAR

Sentinel-1 Offset Tracking Results:
Offset Tracking Analysis: Measurement of Large Displacements

Offset tracking results from
Sentinel-1:
a) range offset map
(descending),
b) azimuth offset map
(descending),
c) range offset map
(ascending),
d) azimuth offset map
(ascending).

The indicated arrows along the
azimuth and range specify the
positive deformation directions
for each offset component
(azimuth/ range).

The Offset Tracking analysis

AGU25

New Orleans, LA | 15-19 December 2025

Fault-Parallel Deformation: The True Scale of the Rupture

il

Deformation (m)

a) Fault-parallel offset derived by the combination of ascending and
descending images in Fig. 6. Positive values denote fault-parallel motion of
the western block towards north, while negative values denote opposite
motion of the eastern block towards south, both corresponding to right-lateral
slip. Major settlements are overlain on the deformation map to facilitate the
interpretation of the spatial distribution of deformation in the main text b)
The profile of fault offset extracted at 3 km from the fault.

Station Displacement and Coherence

.
'0¢...¢."‘
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remecemert o)

e

The coherence values and relation with ground displacement points values.

Discussion and Conclusion
Shallow faulting, damage zones, low-velocity zones, and ground-rupture hazards
depend on near-surface deformation kinematics around earthquake ruptures.
Surface ruptures show persistent (inelastic) deformation based on differing rheology
and alongside elastic processes; key issues include the amount of inelastic strain,
related structures (surface cracks, mole tracks, secondary failures), and factors
controlling their size.
Two major ruptures (Mw 7.7 and Mw 6.7) in Sagaing-Meiktila segments show preferred
southward rupture direction, likely governed by material property changes within a 5-
20 km damage zone.

Field + SAR data: rupture initiated near Sagaing, terminated north against Precambrian
basement barrier; continued south through basin with up to ~4.5 m displacement far
south of Meiktila; geometry includes left-stepping en echelon Riedel shears and mole
tracks; wider/deeper rupture zones centrally and southward; Bago segment showed no
surface rupture (possible strain accumulation).

Total rupture length mapped ~363 km by field, ~500 km by SAR—implies unobserved
subsurface fracturing due to rheology; maximum horizontal offset ~4.5 m; continuous
deformation from north of Mandalay to south of Naypyidaw.

Satellite offset tracking is crucial for resolving complex dynamics; possible supershear
characteristics and heterogeneous slip argue for updated seismic hazard models and
multi-sensor integration in future studies.
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OPEN Heterogeneous rupturing and
barrier mechanism during the 2025
Mw7.7 Myanmar earthquake

Sule Giirboga'™', Fatma Canaslan Comut?, Sen Lyu®*, Mahdi Motagh®*, Kaung Si Thu® &
Macit Karadaglar®®

The 28th ATAG Workshop
November 5 - 7, 2025
GENERAL DIRECTORATE OF MINERAL RESEARCH AND
EXPLORATION

Multi-segment rupture and heterogeneous surface rupture distribution of the 28 March 2025
Mw7.7 Myanmar earthquake
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The Mw7.7 Myanmar earthquake on March 28, 2025, triggered significant surface rupture along the
Sagaing Fault, a prominent right-lateral transform fault dividing the Indian and Sunda Plates in Myanmar.
Twelve minutes after the mainshock, an Mw6.7 earthquake occurred near Mandalay, further complicating
the seismic activity. This study integrates field survey data and Sentinel-1 synthetic aperture radar (SAR)
imagerv to analvze surface fault offsets associated with the event. Fven the first shock started in Saeaing
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Looking Ahead: What Comes Next.- - -

Capacity building works:

Today, InSAR is not only learned, but operationally
used by disaster experts in our country—and
continuous learning remains essential.

With this foundation in place, we are now ready to .
expand the work, strengthen collaboration, and Sl
move towards more systematic monitoring. '

EXPECTATIONS
Strengthening institutional capacity

Enhanced international cooperation R R R



The 10th Joint Project Team Meeting for Sentinel Asia STEP-3 (JPTM2025)

February 10th-12th, 2026 Dubai - United Arab Emirates
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Thank you for your attention!

Dr. Fatma CANASLAN COMUT

Earthquake and Risk Reduction Branch Manager

Geodesy and Photogrammetry Engineer

fatma.c.comut@afad.gov.tr

@
Disaster and Emergency Management Authority AFAD
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