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North Anatolian Fault Zone and Earthquakes
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Deformation in Japan

7 Animation of horizontal
deformation blown 1 to 2,000,000
— Repeats one — year
deformation
— There is compression of east
— west for Tohoku and Kanto

7/24 precise Monitoring
positioning mm-level
throughout vertical
Turkey (mm- deformation
precision) using INSAR
using CORS- techniques
TR

Combining
GNSS and
INSAR
techniques for
studying plate
tectonics and
deformations

Using the
results of the
study for early
warning and
diaster
management




Classical RTK Base Stations (5, 7.5 and 10 km radius)
©. CORS- IR Project

1 P

CORS-TR Establishment National Datum
Transformation
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Precise, Reliable, Economic
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CORS-TR Reference Stations (40 and 50 km radius)

« Launched: 1978
* 24 Satellite Constellation

« Launched: 1982 + Planned Launch: Early 2006 ) N N
+ Current Satellite Constellation: 16 « Planned Constellation: 30 Satellites Precise, Reliable, Economic

. & 2.
Plannéd- tion: 24 Good e ——— Bad
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NET-120 and Existing Stations (Check Points)

CORS and Advantages

+ Automated connection to ni coorditiate systems
+ Elimination of systemat '
« Errors without C
+ With CORS: <1 c¥
+ Shortening measurg]
+ RTK measuremen!
« Standard

Benchmark Test (2 September — 31 October 2006) System Design

Testing GNSS receivers and antenna
Testing Control Center Software packages
Determining the most optimum spacing between CORS points 80 - 100 km spacing between CORS stations
Testing existing communication, Internet and other infrastructure
Studying atmospheric activities

24 hours broadcasting (RTK ve post-process)

Selection of points on solid and logistically suitable places
Selection of points with the consideration of plate tectonics in Turkey

Modeling atmosphere over the entire country

N Communication
BM Test Networks —_—
-120 km,
90 km,
- 60 km

CORS — Control Center Communication
+ ADSL

+ GPRS/EDGE

Control Center — Rovers Communication
+ GSM GPRS/EDGE - NTRIP

+ GSM
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CORS-TR AND TRIMBLE NETR5 SYSTEM CORS - TR Cabinets

Installation of CORS Points

CORS TR Distribution (146 Stations)

« Concrete pillar on soil,

» On Roof and Terraces: steel pillars (galvanized).

« 85x 2m pillars (including soil)
* 58 x 3 m pillars

* 3x 4 m pillars
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Datum Transformation

Topografya

4

Determination of Cellulor Transformation Parameters and
Methods

Thin Plate

Kriging

Minimum Curvature
Linear Regression
Delaunay Triangulation
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Multireg Multireg Kriging
Latititude Longitude Latitude
Residuals

Kriging Min Curv  Min Curv
Longitude Latitude Longitude
Residuals Residuals Residuals Residuals Residuals

Min ()= oo0s68 - -0.0358  -0.0794  -0.0513
Max (") =

0.0569 0.0460 0.0569 0.0452

RMS () = 0.0124 0.0058  0.0082  0.0061

REB()= 030 ] 018

0.20 0.15

20 iy

wplcriarwalbr 2 n ORI rmiPe Hey

Ioviewroe im0 Crdomw o3t Torvsd e desmd iy XD
LB AL id e A

weeen 2B M

T

FIG Congress 2010

Facing the Challenges — Building the Capacity
Sydney, Australia, 11-16 April 2010




ALY arl UHeel R TLETUm
[ETEREPTIEETE B = S 5 B CTHIES S s =)

AT Hothdilteel AR S350 m
falzinesy = A2 CB - 7D mnnss 0TI wins=s DIy B

A2 U Ikl TEAL e ASCR Eastofect 220112 .020m

AlEmnrr -ELE 2 LER armze LY wrss 10E mmey LD e l= SRR LT aemee AT sms= TE e # 187
ann T
i
Tl
100} E
s1 I -
oo e s st T (e A E
ah
~muf . - g
150 -
2 .

1
[§ Arn Znn AN

FIG Congress 2010
Facing the Challenges — Building the Capacity
Sydney, Australia, 11-16 April 2010



RESER [T
w1 e QN e Lammer T ERS-1/-2,
T ENVISAT
Sentinel-1
Advanced Land Observing Satellite (ALOS)
RADARSAT-1/-2
JERS
IRS

Cloud-free, Day/Night observation, High vegetation penetration

Large scale surface deformation detection capability is well
known (Crustal deformation due to earthquake)

Can be focused to small scale surface deformation detection
capability (Subsidence, Landslide)

Earthquakes & Tectonics

Syntetic Aperture Radar (SAR) interferometric techniques, which uses N
images acquired with two repeat passes over the same scene, are being qae  the p 0 Gilles Peltzer (University
used increasingly to monitor landslides al horizontal & vertical - California Los Angeles)
deformation.
INSAR stands for Interferometric Synthetic Aperture Radar. This is thus a of 'm”"(“L:{”I::IMI\ l“"lrltw”;"?("‘l”
remote sensing technique that uses radar satellite images. Those radar : fmm';'m/\k'" - —
satellite (ERS1, ERS2, JERS, IRS or Radarsat) shoot constantly beams of
radar waves towards the earth and record them after they bounced back off e ound of the litho )

the Earth's surface. around the Iall- > Si mgtj 1;1\:: in Tibet : A M;'O‘f";:]::;z‘;':eﬁg'e

udy

Isabelle Ryder (University of
Liverpool)

Recent research has shown that differential SAR interferometry (DIFSAR)
is being used to monitor deformations and landslide motion.
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Earthquakes & Tectonics Relevant Super S' e” data Set
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Potential Geo-hazard Super Sites

Geohazard Supersite” Initiative to ....

“stimulate an international effort to study selected sites by
establishing open access to relevant datasets according to GEO
principles fostering the collaboration between all partners and end-
users”

Wolfgang LENGERT Falk AMELUNG Marc PAGANINI

ERS & ADM-Aeolus Univ. Miami ESA responsible for CEOS task

Mission Manager “‘Vulnerability Mapping and Risk
Assessment” on Supersite
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Supersites

ESA Virtual Archive growth

Thanks to Suzanna Gross (UNAVCO) the archive is
growing quickly:
‘&= 3 7000 ERS / Envisat SAR scenes are currently in
the archive production
> other Supersites are also continuously growing,
EX  with currently 3000 scenes in production

=> Data are available at no cost to approved users
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With all data in Supersite the
accumulative stress
could be easier understood
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PITS (Obruk) are deep holes /
caves caused by melting of
liquefaction  of calker and
gyps type of formations.

Pits in Turkey are mainly located in Konya Province spreading to an
area of about 4000 km?. Forst pits were discovered around 1930.
But there is great increase in pits in last 10 years.
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GNSS and InSAR bring excellent results of detection of small scale surface
deformation / tectonic movement as well as large scale surface
deformation tectonic movement.

They are effective to detect deformations and landslide movements

Continuous monitoring is necessary to mitigate small scale disaster with
surface deformation but also detect new risk due to small scale surface
deformation.

GNSS and InSAR techniques will be extensively used in
- Istanbul

- North Anatolian Fault

- Dams

- Konya pits
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