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CONTENTSCONTENTS

�� Turkish National Fundamental GPS NetworkTurkish National Fundamental GPS Network

�� Turkish National Permanent GPS Network andTurkish National Permanent GPS Network and

Turkish National Turkish National GPSGPS RTK NetworkRTK Network

�� Episodic GPS Observations for Geodynamics StudiesEpisodic GPS Observations for Geodynamics Studies

�� Turkish Sea Level Monitoring System (TUDES)Turkish Sea Level Monitoring System (TUDES)

�� Gravimetric Studies in TurkeyGravimetric Studies in Turkey

�� Height Modernization Studies in TurkeyHeight Modernization Studies in Turkey
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TURKTURKIISH NATSH NATIIONAL FUNDAMENTAL GPS ONAL FUNDAMENTAL GPS 

NETWORKNETWORK (TUTGA)(TUTGA)

Distribution of TDistribution of TUTGAUTGA stationsstations
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�� ConsistsConsists of of aboutabout 700700 stationsstations..

�� RevisionRevision surveyssurveys havehave beenbeen done done afterafter 19991999..

�� 3D 3D coordinatescoordinates andand velocitiesvelocities werewere computedcomputed in in ITRF2005ITRF2005,,

transformedtransformed intointo ITRFITRF--9696..

�� CoordinationCoordination withwith TUREFTUREF ((TurkishTurkish NationalNational ReferenceReference

FrameFrame).).

�� AboutAbout 11--3 cm3 cm positionalpositional accuraciesaccuracies, , withinwithin thethe rangerange of of 0.10.1--0.01 0.01 ppmppm

relativerelative precisionprecision..

�� ConnectedConnected toto thethe TurkishTurkish HorizontalHorizontal andand VerticalVertical Networks.Networks.

�� DetailedDetailed informationinformation is at is at officialofficial webweb of General of General CommandCommand of of MappingMapping..

http://www.http://www.hgkhgk..msbmsb.gov.tr.gov.tr
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TURKTURKIISH NATSH NATIIONAL PERMANENT GPS NETWORKONAL PERMANENT GPS NETWORK (TUSAGA)(TUSAGA) ANDAND

TURKTURKIISH NATSH NATIIONAL ONAL GPSGPS RTK NETWORKRTK NETWORK (TUSAGA(TUSAGA--ActiveActive))

Distribution of TUSAGA Distribution of TUSAGA ((Red CirclesRed Circles--27)27) and TUSAGAand TUSAGA--Active Active 

(B(BlueTriangleslueTriangles--146)146) stations stations ..
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TimeTime--seriesseries analysisanalysis on a on a dailydaily basisbasis..

�� GoingGoing toto be be utilizedutilized as as geodeticgeodetic controlcontrol andand forfor monitoringmonitoring

crustalcrustal movementsmovements..

�� A RTK Network of 146 A RTK Network of 146 sitessites, , financedfinanced byby TurkishTurkish NationalNational

ScientificScientific andand TechnologicalTechnological CouncilCouncil, , responsibilityresponsibility of of IstanbulIstanbul

CultureCulture UniversityUniversity, , supervisionsupervision of of General General CommandCommand of of MappingMapping

(GCM)(GCM) andand General General DirectorateDirectorate of of RegistrationRegistration andand CadastreCadastre..

�� FullyFully operationaloperational..

�� ParticularlyParticularly forfor thethe applicationsapplications rangingranging fromfrom largelarge--scalescale mappingmapping,,

GIS GIS andand cadastralcadastral surveyssurveys..

�� ServeServe on on realreal--time time kinematickinematic basisbasis..
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EPEPIISODSODIIC GPS OBSERVATC GPS OBSERVATIIONS FOR GEODYNAMONS FOR GEODYNAMIICS STUDCS STUDIIESES

VelocityVelocity solutionsolution of GPS data of GPS data overover thethe intervalinterval 19921992--20092009

HorizontalHorizontal velocityvelocity fieldfield of of TurkeyTurkey andand surroundingsurrounding regionsregions

in a in a EurasiaEurasia--fixedfixed frameframe
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Strain analyses utilizing secular movements shed light Strain analyses utilizing secular movements shed light 

on on rigid block rotationsrigid block rotations, , local compressionlocal compression and and faulting faulting 

areasareas that well conform to the geological and geophysical that well conform to the geological and geophysical 

evidence of Anatolia. evidence of Anatolia. 

Due to Due to high seismic activityhigh seismic activity, co, co--seismic and postseismic and post--

seismic deformation is also monitored by independent seismic deformation is also monitored by independent 

GPS campaigns.GPS campaigns.

TTUTGAUTGA as well as other existing stations comprises a as well as other existing stations comprises a 

set of precise coordinates along with their velocities and set of precise coordinates along with their velocities and 

possible copossible co--seismic corrections for the earthquakeseismic corrections for the earthquake--prone prone 

areas. areas. 
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ShearShear strainsstrains in in nanostrainnanostrain yryr--11
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RigidRigid--body body rotationsrotations in in 00MyrMyr--11
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TURKTURKIISH SEA LEVEL MONSH SEA LEVEL MONIITORTORIING SYSTEM (TUDES)NG SYSTEM (TUDES)

LocationsLocations of of thethe existingexisting TUDES TUDES tidetide gaugesgauges
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�� ConsistsConsists of of 1919 digitaldigital andand automaticautomatic tidetide gaugesgauges andand a data a data centercenter

in Ankara.in Ankara.

�� UsedUsed forfor thethe determinationdetermination of of verticalvertical datumdatum of of TurkishTurkish VerticalVertical

ControlControl NetworkNetwork, , longlong termterm seasea levellevel changeschanges, , verticalvertical landland

movementsmovements andand forfor engineeringengineering purposespurposes..

�� GCM is a GCM is a membermember of of EuropeanEuropean SeaSea LevelLevel Service (ESEAS)Service (ESEAS) andand

GCM GCM actedacted as an as an ESEAS CGPS. ESEAS CGPS. Close collaboration with Close collaboration with nationalnational

universitiesuniversities forfor ““Intergovernmental Coordination Group for the Intergovernmental Coordination Group for the 

Tsunami Early Warning and Mitigation System in the North Tsunami Early Warning and Mitigation System in the North 

Eastern Atlantic, the Mediterranean and Connected Seas Eastern Atlantic, the Mediterranean and Connected Seas 

(ICG/NEAMTWS) Project“(ICG/NEAMTWS) Project“..
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��SatelliteSatellite altimetryaltimetry andand GRACEGRACE data data werewere usedused toto understandunderstand thethe seasea

levellevel variationsvariations togethertogether withwith thethe tidetide gaugegauge data.data.

�� TheThe highhigh resolutionresolution geoidgeoid heightheight model model forfor TurkeyTurkey (TG(TG--09)09) has has beenbeen

recentlyrecently computedcomputed based on spherical based on spherical FFT FFT approach by using approach by using landland

and marine and marine (KMS02)(KMS02) free air gravity anomalies, Digital Elevation Model free air gravity anomalies, Digital Elevation Model 

(DEM)(DEM) and and GRACE GGM02SGRACE GGM02S, , Global Global GeopotentialGeopotential Model combined with Model combined with 

EGMEGM0808..
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GRAVGRAVIIMETRİC STUDMETRİC STUDIIES ES IIN TURKEYN TURKEY

�� The Fundamental Gravity Network of Turkey The Fundamental Gravity Network of Turkey –– 1999 1999 (TFGN(TFGN--99)99)

was established between 1993was established between 1993--1999. 1999. 

�� GCM is a member of IAG Evaluation Group for Earth GravitationalGCM is a member of IAG Evaluation Group for Earth Gravitational

ModelModel--2008 (EGM08) and compare EGM08 model by using 2008 (EGM08) and compare EGM08 model by using 

regional gravity, regional gravity, geoidgeoid height and GPS/leveling data in Turkey.height and GPS/leveling data in Turkey.

�� The EGM08The EGM08--derived quantities were compared with the GPS/leveling derived quantities were compared with the GPS/leveling 

quasiquasi--geoidgeoid heightsheights,, an an existing GPS/leveling fitted regionalexisting GPS/leveling fitted regional

quasiquasi--geoidgeoid model (TG0model (TG099) ), and the surface gravity anomalies in Turkey.) ), and the surface gravity anomalies in Turkey.
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Turkish Turkish HybridHybrid GeoidGeoid (T(THHGG--0099))

RMS RMS ±± 9 cm.9 cm.
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HEHEIIGHT MODERNGHT MODERNIIZATZATIION STUDON STUDIIES ES IIN TURKEYN TURKEY

�� Studies of Studies of Turkish National Vertical Control Network (TUDKA)Turkish National Vertical Control Network (TUDKA) werewere

were started in 1935were started in 1935. . Between 1985 and 1992 new measurementsBetween 1985 and 1992 new measurements

were performed and adjustments studies were completed and it iswere performed and adjustments studies were completed and it is

named named TUDKATUDKA--9292. In 1999, network was adjusted after. In 1999, network was adjusted after includingincluding

additional leveling measurements.additional leveling measurements.

�� GGCMCM has started a project for height modernization in Turkey. has started a project for height modernization in Turkey. 
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CURRENT STATUS OF LEVELLING NETWORK

Roads Constructed (2003-2009)

Continuous Damage in Vertical Network,
Current way of height determination not sustainable
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THREE WAYS TO GO;THREE WAYS TO GO;

�� ReRe--measuremeasure thethe levelingleveling network network completelycompletely..

�� ImproveImprove thethe geoidgeoid andand rere--measuremeasure somesome partpart of of levellinglevelling

networknetwork..

�� ImproveImprove thethe geoidgeoid andand selectselect as as referencereference surfacesurface forfor

thethe heightheight systemsystem. . 
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THANK YOU!THANK YOU!




