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Using Geophysical Techniques in Geomorphological Problems: A Case Study From Kavs Flat
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D yarbak r kent c¢evres nde, D cle vad s nde neh r drenajn n gel mesyle Igl olarak bolgesel jeomorfoloj (kapma, gen leme, d rseklenme, daralma vb.)
yan nda yerel jeomorfoloj ag¢ s ndan da b r¢ok problem ortaya ¢ kmaktad r (mendereslenme, teraslanma, kayma, daresel form vs.). Bu d namklerr
gecm tek ve ginumuizdek oluum sureglern ve gel m seyrn anlayab Imek, vad nn son dénemdek morfoloj k evr m n ayd nlatmak ve yen den
yap land rmak ¢ n kulland m z ¢e tl yakla mlar aras nda; karot sondaj , sed mentler n anal z ve yorumlani@sar hlend rmeler , strat graf k kes tler,
korelasyonlar yen den yap land rmada morfometr k anal zler ve saha ncelemeler say lab | r. Jeomorfoloj k ¢al malarda ve jeomorfoloj k problemler n
ayd nlat Imas nda kullan lan modern yontem ve tekn klerden b r de jeof z k uygulamalar d r. Elektr k 6zd reng ver ler, 6zell kle jeoloj k b r mler aras nda
yeterl |toloj k kontrast oldu unda jeoloj k yap lar n yeralt da | m n n bel rlenmes nde etk | d r. Bu yontem, sahadak jeoloj k 6zell kler n yorumlanmas na
oneml katk lar sa layab lecek ve brmlernda | n diey ydonde yorumlama mkan vereb lecek sonuclar Uret r. Bu tur b r elektr ksel d reng projes, D cle
nehr yata nn gel mes yle ortaya ¢ kan sorunlar ve D yarbak r kent n n do u ve gliiney kes mler n n ek llenmes n anlamay amaclayan b r yéntem olarak
D yarbak r c var nda uygulanm tr. Bu ¢al mada, br aratrma program cerceves nde, D cle Nehr'n n sol yakas nda ve D yarbakr esk kent surlarnr
alt ndak Hevsel Bahgeler 'ne s metr k olarak bulunan Kavs Dzl i'ndek jeof z k ¢al malar n n sonuglar sunulmaktad r.

Anahtar kel meler: Jeof z k, Jeomorfoloj, D yarbak r

ABSTRACT

Around the city of Diyarbakir, many problems arise with regard to the evolution of the river drainage in the Tigris valley, in terms of regional geomorphology.
Among the various approaches we used for understanding and reconstruting these dynamics in the past as well as for the present, we have performed
morphometric analysis and field studies aiming at reconstructing the recent morphological evolution of the valley from coring, sediment interpret&@on,
dating, and stratigraphic correlations between sections and cored sequences, etc. One of the modern methods and techniques used in geomorphological
studies and elucidation of geomorphological problems is geophysical prospections. Electric resistivity data are efficient in determining the underground
distribution of geological structures, especially when there is sufficient lithological contrast between geological units. This method produces very useful
results that provide series of vertical sections that can be important contributions to interpretating geological features on the field. Such an electric
resistivity project has been applied in the Diyarbak r vicinity as a method aiming at understanding problems raised by the development of the Tigris river
channel and meanders east and south of the city of Diyarbak r. Within the frame of this programme, we present here the results of a geophysical survey o
the Kavs Plain on the left bank of the Tigris river below the Diyarbakir City wall.

Keywords: Geophysics, Geomorphology, Diyarbakir
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2QRI WKH PRGHUQ PHWKRGY DQG WHFKQLTXHV XVHG LQ JHRPRUSKRORJLFD
JHRSK\VLFDO SURVSHFWLRQV $PRQJ WKHVH PHWKRGY HOHFWULFDO UHVLVW
HIILFLHQW LQ GHWHUPLQLQJ WKH XQGHUJURXQG GLVWULEXWLRQ RI JHRORJL
EHWZHHQ JHRORJLFDO XQLWV 7KLV PHWKRG SURGXFHV YHU\ XVHIXO UHVXO)
FROWULEXWLRQV WR LQWHUSUHWDWLQJ JHRORJLFDO IHDWXUHV RQ WKH ILHC
HPHUJHG DOVR XVLQJ QXPHULFDO PHWKRGV GXULQJ WKH GDWD HYDOXDWLRQ

6 XFIKQ HOHFWULF UHVLVWLYLW\ SURMHFW KDV EHHQ DSSOLHG LQ WKH '"L\DUE
E\ WKH GHYHORSPHQW RI WKH 7LJULYVY ULYHU FKDQQHO DQG PHDQGHUYVY HDVW LC

$LPV RISHKIDWLRQ ZHUH

7R HVWDEOLVK WKH UHODWLRQVKLSVY EHWZHHQ WKH 30LRFHQH 3OHLVWRFH
WKH DUHD VWXGLHG WKH WRS DOOXYLDO VRLO IRUPLQJ WKH YDOOH\ ERWW
30LRFHQH DJHG UHOPR )RUPDWLRQ RU (DUO\ 3BOHLVWRFHQH FRDUVH DOOX"

7R LGHQWLI\ SRVVLEOH WHFWRQLF SKHQRPHQD

*HRSKSMURVSHFWLRQ KDV EHHQ UHDOL]JHG DORQJ WKH OHIW EDQN OLPLWLQJ
FLW\ zDOO 'DWD ZHUH HYDOXDWHG E\ D WZR GLPHQVLRQDO LQYHUVLRQ HOHF!
VHGLPHQW XQLWYV EHORZ WKH JURXQG VXUIDFH DQG DOORZLQJ DQ HOHFW
GLVWULEXWLRQ RI WKHVH XQLWY DORQJ WKH OLQHV H[SORUHG

(57 DQG ,37 PHDVXUHPHQWY KDYH EHHQ SHUIRUPHG DORQJ ILYH OLQHV &RF
ZHUH FROOHFWHG LQ DVVRFLDWLRQ ZLWK *36 DW DOO PHDVXUUHPHQW SRLQW'
DQG RUJDQL]JHG DORQJ GLIIHUHQW GLUHFWLRQV WKDW ZHUH FURVVLQJ HDFK R

7TKADLQ UHVXOWYV IURP WKH HOHFWULFDO UHVLVWLYLW\ WRPRJUDSK\ (57 DQ
ZLWK ILHOG REVHUYDWLRQV DUH WKH IROORZLQJ

$ORYKH YHUWLFDO SURILOH RI WKH YDOOH\ OHIW VORSH ZKLFK FXWV WKF
WRSRJUDSKLF UXSWXUHY DUH DVVRFLDWHG ZLWK YHUWLFDO HURVLRQ RI (
VWUDWLJUDSKLF REVHUYDWLRQ DOVR VXJJHVWHG GHIRUPDWLRQV XQGHUO
GHIRUPDWLRQV DUH DVVRFLDWHG ZLWK D IDXOW JRQH FRPSRVHG RI DQ DUL

$ORYKH IRRW RI WKH OHIW VFDUS RI WKH ULYHU YDOOH\ WKH IDXOWHG ]R
DFFXPXODWHG LQ WKH YDOOH\ ERWWRP 7KH XSSHUPRVW XQLW RI WKLV
DSSUR[LPDWHO\ EHWZHHQ WR PHWHUV 7KH JHRSK\VLF GDWD SRLQW W|
XQLW SUHVHQWY JHQHUDOO\ ORZ UHVLVWLYLW\ YDOXHV SRLQWLQJ WR D KL
6HOPR IRUPDWLRQ ,I RXU LGHQWLILFDWLRQ RI WKH JHRORJLFDO IRUPDWLR

7TKBUHVHQFH RI D KLJK GLVFRQWLQXLW\ RI DQ HURVLYH QDWXUH EHWZHHQ W
RI WKH YDOOH\ EHORZ WKH FLW\ ZDOOV IRUPLQJ WKH ERWWRP RI WKH YDOC

7TKRRVW SUREDEOH FRQWULEXWLRQ RI WKH IDXOW JRQH HYLGHQFHG LQ WKt
in this area.
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7TKNPDOO QRUPDO IDXOWYV DUH 1: 6( RULHQWHG LQ WKH ZHVWHUQ SDUW RI
HDVWHUQ SDUW 7KH RFFXUUHQFH RI WKH IDXOW VLJQDO XS WR WKH VXUID

,QFRQFOXVLRQ WKH XVH RI HOHFWULF UHVLVWLYLW\ PHDVXUHPHQWY KD\
GLVFRQWLQXLWLHY KDYH EHHQ LQWHUSUHWHG DV IDXOWHG UXSWXUHV DQ(
SODLQ DUH LPSRUWDQW FROQWULEXWLRQV WR RXU UHVHDUFK SURJUDPPH RQ \
7LJULVY YDOOH\ GXULQJ WKH 4XDWHUQDU\ DQG HVSHFLDOO\ LWV G\QDPLFV GX
DUHD ZKLFK LV ORFDWHG DW WKH IRRW RI WKH PHDQGHULQJ WHUUDFHV RYHU

+HULWDJH /LVW DV SDUW RI D FXOWXUDO ODQGVFDSH DOVR LQFOXGLQJ WKH 5F
LQ SDUWLFXODU LWV HURVLRQ DFWLYLWLHYV
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*@G 580 VD+ODPOUWOU % |\OHFH \HU\e]e <]JHUL
G+]H\OHUL LoLQ \DSOODFDN |O0+«POHU \
-HRPRUNRORMOUPDODUGD YH MHRPRWEWRORWMLN REOLREINH RARPRUIQY DPODUOQDQ
D\GOQODWOOPDVOQGD NXOODQOODQ RRGMHHFROMWWER GH-WHONRQBSQURIGRIQQ H
ELUL GH MHRIL]JLN (OHNWULN UHVLVWLKHWHURMXQD®PBPQDY EGOWDGHOHIWLUL
NDWOODELOPHVLGLU %|\OHFH NRPS(
(OHNWHYNVWLYLWH \|QWHPL MHRORMIRG DOOH®PHWVDODYIGODHL\OOANWHGLU
NXOODQOODQ YH MHRORMLN ELULPOHUY @WIBDO Q]G OHMNGIK CLIN [E LER \FKOWINW D QIO
]JOWOON ROGX+XQGD MHRORMLN \DSOODVIIN \KUWUDXOWEDGDOOQOPOQWDKHS LRIOR
DQODPOQGD HIHNWLI VRQX0 YHUHQ ELB«KIQ@GIPGLUN ¥|®VOHEF HVHOL VR XQODL
WRPRJUDILN DQODPGD ROGXNoD \DUDWRWX YERRXO QY]+ AFHNVRHNVBHUNHRORML
\RUXPODPD\D |[QHPOL NDWNOODU VD+CIIPRENWDEOWQ URKRWWPBNWBGOU 'UDK
7RNHU 8\DQON YH dDWOOR+0OXGL~= UDKDQ YH GL=+
<|QWHP NXOODQOODQ ELU Jeo ND\QD+0OQGDQ oONDQ DNOPOQ LNL
HOHNWURW \DUGOPO\OD \HUH YHULOPHWIO FYNW\BHMAHY WHYILW H Q\ |[XV B RIOP®H) \HU
\HUDOWOQGD ROXUWXUDFD+0O SRWDQVIWHOLQYWDYINDOK G N £ HIDHNNWQLRWHO G B HRC
|O0*OPHVL YH JHUHNOL KHVDSODPDODDGSGQ O\DSIN PNV LopINAVaRE OJL|RIHOD U O\
oDOOUPDNWDGOU /RNH YH %DUNHU JHELUWLULOHQ WHUYV o|]*P DOJRULWP]
&RQVWDEOH 6DVDNL /IRNH Y
60¥DSO0ODUOQ DUDUWOUOOPDVOQGD*JpNQKIDW IYNSDOH \D WU D @& WIOQMLY WWRP R J
WDUDPDVO RODUDN DGODQGOUOODQ SUBR\GWMAMH HXGPH WHALO@PHVNREORQOQD
%X WHNQLNWH VHOLOHQ HOHNWURW GGH:HIPQROQG LW PHQHUEDG D ONROGRUIUDNI K H
ELU GHULQOLN G+]H\L LoLQ \DSOODQ |90EGHDHGODGPHUDEW WQS X\INORPDODUOD
UHVLVWLYLWH \DSPD NHVLWL SVHXGR Y®HFW BIQF DHDO G 3 HV/GE VOMLYY LWX W37 RPRUW I
|Oo+P+Q WHN NDQDOOO ELU UHVLVWLYDR®GDRGHW D\®MHD VIDSYDO RO/ © oR O 6 WK WD
Ee«\eN ELU |DPDQ DOOU 2\VD VO+ \DSOODUOQ bubuwbudorPDVOQGD KO]JOO
GX\DUOO YH NOVD V+UHGH |Oo+P \DSDFBNNRIQKD/]O BIOB NMAWIHN VHYLKF WLYLWH )
YDUGOU 7DQOPODQDQ |JHOOLNOHUH VNKRWROBXDN FUHWVILQGE Y bIRND N D@00
PXOWL HOHFWURGH FLKD]ODU EX D P DBD@NOGRDU X O WX VN Q &DuVRHLMGBIG OB U WD |
\D\JOQ ELOLPGH NXOODQOOPDNWDGOU 'DKOLQ
%XDKD *]HULQGH WDULKL "L\DUEDNOL
SHVLVW/IOMMWMHLQGH ELOJLVD\DU GHQEHWLWRVXYHOH WES\®MDPOYDWHUQHU G«]C
VLVWHPOHUL VRQ \OOODUGD ROGXNO0DNXHQLGRIHAWIW QO % B NDQ 'VEDQW HPOKWL Q
UHVLVWLYLWH FLKD]O ELOJLVD\DU HQHNOPRWEERU|@® FBH RMWOMNDHQO EDW) DEPDK
GHYUH HOHNWURW NDEORODUO EXQODODQOFD: iDQWOODN QI EILHY O MKW N IR WL
ROXGXU 9DQ 2YHUPHHUHQ YH 5LWVHPD/XUODUWA IDILWKYD YGD 8QHVFR 'eQ\D OLUD

*ULIILWKY YH %DUNHU 'DKOLQ % D K 6@ DMW UR W XBOUXBQXAIN OB X Oo DO O UPD
DUDUWOUPDFOQOQ JHUHNVLQLPLQH E DHIRA tFOCHIPHIN. Q. RW WQLD o § NIPUDIY @ @ N OHUC
G*]HQOHQPHNWHGLU YH\D WHNWRQLN GLQDPLNOHULQ LSX0O!

<eNVEX\DUOONOO YH KO]JO0O YHUL WRSO®DDBID@H® & OHHN WDINNQU 61V Y. ¥ WV IY Q &/HIN |
FLKD]ODUOQOQ RUWD\D oONPDVO YWY WL © H\RLVH Q G\ID41OWO HIQGR R LIRRJHPDLY \R Q )
DuDPDVOQGD VD\OVDO \|QWHPOHULQ \MXQPD Phamd v 0 R v DNCDoNBEORD Lo H U H
NOOPOUWOU %|\OHFH GDKD VRILVWLNHKHDRWXP WDE PN CRIOD QIRQY RRRAHAD N XP W
oONPOUWOU %X JHOLUPHGH VRQOX IDEN®DRDXNMW VRQW X) RIWAHIP\DI@ Q DHV DVER O D L
VD\OVDO \|QWHPOHULQ |QHPL E«\+NWe+UDN [ UR/ XV HRNUQ\LINFOHUUL QGG DN LOENXKHOP LGW L U
\HQLOLN GH=+LULN ELUORN HOHNWURW EBHOLQURR LBHLW DYDY OERAMWOX GH] hVWwW
YH WHUV o0|]*P PRGHOOHPHVLQLQ HWN<«HQLELU IRWAPHGIR QRS OWERPNOWAGLU )
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NRQJORPHUD NXPWDudO VLOWWDGO YH NOOWIDLEXDAULANQ@EDQ QR QXDPRNWEB S D UYY
EX ELULPOHU O0OR+XQOXNOD J|O RUWINROBOUOKWBGIIDLo|NHOPHOWLIUP MHWULQL D
OL\RVHQ $0OW 30L\RVHQ \DUOO EX NDUDGDPQHPLGHRIO HRR BIRIO\IRM XN D WHWIPHWQL D
\DuOO .DUDFDGD+ %D]DOWODUO X\XRPIXDOP@IBUOIN DINJW &HNWHKGOWQGO+O0PO
30H\LVWRVHQYGH E|OJHGH |JHOOLNOH NIFORWY BBQGIDM@M NMN\OYH GRHGLPHQW
NHVLPOHULQGH WDUNOQ HQHUMLOL DNRUWR UD ¥ D\HY G QGRHHROIAMLL NRQUDW R HWDI |
o|[NHOLPOHUL ROPXUWXU <HU \HU PHUPISKOHD@ GO RP B G/ LR U NRKPHRWWION DQDC
oDPXUWDUO EDQNODUO LoHUHQ ]1D\OI WRWWODEXORPXNG EX NRQJORPHUDODU
*]0SOQDU IRUPDV\RQX RODUDN DGODQGOUOOPDNWDGOU dD+GDUG YH GL=+
UHNLO %XJeQ HVNL NHQW VXUODUO\OD ELUC
RODUDN 8QHVFR 'eQ\D OLUDV /LVWHV
9DGL ER\XQFD DNDUVX \DWD+O oHY%DKWHDGEHHWLIDQQ DIOYYIXEH EXOXQGX=+X
WDUDoDODUOQ GROJX PDO]JHPHVL RODH®IN HPMDMHMNWRQRWIXIDEGOPHQGHUL
DO+*Y\RQODU LVH VDKDGDNL HQ JHQoO o|REOOIDXPK®INR EX oDOOUPDGD HOH DO
oDOOUPDODUDB\OD NDQOWODQPD\D 0oDO
%LU VeUHGLU oHUOLWOL DUDUWOUPDO BURIBDBEXD X GRrHMNDSID P PO Q/GIDS L U
MHRPRUIRORMLN YH SDOHRFR+UDILN oDOOUPDODUOQ .X]XFXR+OX YH
.DUDGR=+DQ .DUDGR+DQ YH .X]XFXR2OX oDOOUPSCGOGIOVH SURJIJUDP oHUoF
"'L\DUEDNOU NHQWL FLYDUOQGDNL 'LFO/HR QO D\®INVDLY & B GolH YYUHH V L QDAUHE MMBEUUH V N L
GUHQDMOQOQ JHOLGUPHVL\OH LOJLOL +RHOD/WIDN % [BOKIHHV®BIEOU IMIKDRHP R W LR G RWULL N
\DQOQGD \HUHO MHRPRUIRORML DoOVOQGDBOQGEHNWDNMIFPRISUREOBPOAUPDOD
PHYFXWWXU NDSPD JHQLUOHPH GIHHLHN. O RINKV H GADUDOPD
PHQGHUHVOHQPH \DWDN JHQLGUOHPHVL PHQGHUHV \HQL+L WDUDoDODUO
GDLUHVHO IRUPODU YV

ek | 1: Gal ma alan nn lokasyon har tas .
F gure 1: Locat on map of the study area.
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F gure 2: Geolog cal map of the study area (Mod f ed from Ca da et al., 2009).
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ek |1 3: Cal ma alan ve cevres n n jeoloj k-jeomorfoloj k kes t, karot sondaj noktalar ve strat graf ler .
F gure 3: Geolog cal and geomorpholog cal cross sect on, core dr Il ng po nts and strat graph es of the study area and ts surround ngs.
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<gl7(0 7(.12. 9( 0$7(5<$/ WHNWRQLN ROJXODUO EHOLUOHPHN D
X]XQOXNEBNUGDYGH YHULOHQ KDW <]H
(VNL 'L\DUEDNOU NHQWL 6XULoL \DSOOQOHR®EEU +HYVHO
%DKOHOHULYTQLQ VLPHWUL+LQGH QHKULQ VRO EDQNOQGD \HU DODQ .DYV
'«]0+++fQGH \DSOODQ MHRPRUIRORMLN o®®OdP0OODRDODPHGID VIDHOOPRAH \+NVE
DPDFO\OD HOHNWULN UHVLVWLYLWH WRPRKRRYDDU\D(50 U WO IQW® NNOH@MPQ G JHQ H C
SRODUL]DV\RQ WRPRJUDILVL ,37 oDOOa®®PVOPDIS$S OV ROD VE U LYRHUWDEDND O
oONPOG EX DPDoOD (\0+0 WD U LKHOHWQODNO MO QTEID EHOLUAH \GHGIN E|O.
DODQGD (57 YH ,37 oDOOUGUPDVO \eU+sWe+O ELON LD HUDHD & OMONID U DA@WDIP\DAR @D 0 O 1 O (
|Oo+sOPHVL SODQODQDQ KDWODUGD *38&) GbONGHPRL® DS ROPUIIPDYPRQ WRPRJUD
QRNWDODUOQOQ NRRUGLQDW YH WRSRBIDODUPIN +RQE Ulo GWHO @EH® DR-DXNQ RO
MHRIL]JLN YHULOHU WRSODQPOUWOU dOD ®HFEMH IDHRWPRLRI/Q G D+PWOBRIGH\QL Q@ W
J*QH\LQGHNL hVW OL\RVHQ $0OW 30L\RVHMA HDWED UWGIKOPR )RYUPIDO/ARPXOL RODELO
*]JHULQGH EXOXQDQ 30LRVHQ 30LRVWRXP® G MHHPOPNQMGHNEURERYUQL\NWOHFHN &
LOH +RORVHQ G|QHP o|[NHOOHUL DUDVONMHWDR G H @OINQ PLO NWORD 8§ OMHQBRO OVO-P O
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ek | 4: Dyarbak r kent gliney nde Hevsel Bahgeler ve gevresnn genelletrIm jeomorfoloj hartas, ERT yap lan sahan n lokasyonu ve ERT hatlar
F gure 4: General zed geomorphology map of Hevsel Gardens and ts surround ngs n the south of D yarbak r c ty, locat on of ERT s te and ER
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NOVOPODUGD DOOQGO+-O0QGDQ |QHPOL ELB7HY¥HP B ¥ Y KHILEWD IHW@ HND @IXOM@HG N Q B@El
DODQGD KDW ER\XQFD VHULPL \DS®OD Q9HWd s PMRFESNOW P O DVO QDV\GIQ G Bl GV LaJEI0 18 @/
KHU HOHNWURW ORNDV\RQXQGD \¢NVHNFGKDDO DIZRODO EQD O P 6 6Y W L|\DW HFO HOHW R S
*36 |Oo*Ve DOOQPOUWOU (57 YH ,37 |0w3BOABD IWOAWD VEIHUGE D HiII KRV X]XQ O XN C
JRUPDV\RQXYTQXQ NLOOL NXPOX PDUWHXYOL\WOHUDNGOW® KHPLUHROQWWLYLWH K
DUGDODQPDOO ELU GD+O0O0OP J|[VWHUGHELQBH®QW|Ob+R KXDWOBUK VIHWLYGEGD
DoONoD J|UsOP+GOHUGLU %X ELULP OHWHWEXGAQGHXH X N XPr@DX)+RQD E®E 00
EHOLUOHQPLG YH GDKD VRQUD (57 YH HBTORRGMWRS\O-DVQRMOIMUAIULOH\OHFH
LOLUNLOHQGLULOPLUWLU +DW fH oRNNDEDQ RODQ RUWDPOBD KDWNGRGBHELC
NHVWL+L RODVO ELU Ve UHNVL]OLN EHOH®OMHHP LYGMUIUO HAX SBiefithHESS eohSikhibty GWH D
NOVPOQGD UHOPR )RUPDV\RQXTQXQ «\HQHB LDYH RBREWPNDAVOP OQKB DGHFHM UOHQG L L
+RORVHQ G|QHP o|NHO WDEDNDVO J|WROWORPDDUORX UWMLWNWMLYOWN GH+LGLPO|
EXUDGDNL ELU QRUPDO ID\ODQPD RODEWRIHAO-LQREWD BDO U OOELRIOKMAE O D,G@ Or¢H U
ND\PD G+]OHPLQL JJVWHUHQ ELU KH\HODBVIDY® IO WB DEHOIL® H U (joint. GridersRi) W D N

smasahas|

HEVSEL BAHCELER!

ek | 5: Sahaya ve ¢al malara at foto raflar. a:Cal ma sahas n n panorom k gériiniim, b: Cal ma sahas n n giiney nden kuzeydo uya bak ve
D cle Un vers tes Kampiisii, c: Hava foto raf ndan cal ma alan, d-e : Saha ¢al malar ndan gériintiler.
F gure 5: Photographs of the f eld and stud es. a: Panoram c v ew of the study area, b:V ew to the northeast from the south of the study area anc
Un vers ty campus, c: Study area from aer al photo, d-e: Images from the f eld work.
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GH+HUOHQGLUPHVL \DUGOPO\OD HOGHLMGLEDRPQINADUJQ7 MHRILQHNUL\RUXPXQ
\L Q H gitération) VRQXFXQGD HOGH HGLOLUWH®RPRBUYRIORUHN L|QHSBIILNOHULQ GDKD |
JeUeOWes RUDQO QHGHQL\OH YH \L GHDQO Bl @ B U DMNH\ PSROCHRAOWIH|JH WOGHH+ HUOHQ G
HGLOPLUWLU (OGH H@®& DO B RRAHDM @ B U IOOE WG MW « U
YH YHUL NDOLWHVLQLQ \*NVHNOL+<LQGHQ%®RODSB \HUDOWOQGDNL GD+000OPODL!
L\L WHPVLO HWWL=+L G+0*Q*OPHNWHGLU

oNL %R\XWOX ORGHOOHULQ <RUXPOTL

OHQGHUHVLQ J*QH\LQGH \DSOODQ EX oDOOuPDODUOQ YHULOHUL LNL

ER\XWOX W(Hiion)]tBOHPL\OH GH+HUOHQGDWLOHMQHKE7 MH ,37 PRGHO NHVLWOHU!
*URRW +HGOLQ DQG &RQVWDEOH [®'0YRQRE WODH® F® IDNADERBBMO KM Q X]XC
HOHNWULNVHO UHVLVWLYLWH \HU DOWMXX@ED=XOOPEBWO HRBWW DAB \¢iAQNDmDWWODPA
oDOOUOOPOUWOU %X oDOOUPD |JHOOLROBQSNOWP O3 H®RISW O LNNHVHION OHJLL\QWAL Y |
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(b)
ek | 6: Hat-1'n ERT ve IPT model kes tler (a) ve yorumlanm goruntiler (b).
F gure 6: ERT and IPT model sect ons (a) and nterpreted mages (b) of L ne-1.
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20DVO ID\ODUOD LOJLOL H=LPOL \eNVHNXQBXEXW L YLHWHCHG LRIQCD WH EHOW O MQ
RODUDN J|JU*OPHNWHGLU %X JRQXQ DOWDOOGCGQGWINDL LHHDDWO\ -BIYVHNOBPOQOQ
ELULP YH «VW+QGH LVH \«NVHN UHVLVWLNFUWEBPO\BEDUI WBEWNDOHRPWUGW UU 0 RKBNHLGD
NDOOQ ELU o|NHO GROJXVXQXQ YDUOO+O @A WRUMWBHNDENRIPDANBBOOO-0Q0 J|VW
YD\OQ EDWOVOQGDNL \eNVHN UHVLVWLY

+DW TQLQ (57 YH ,37 PRGHO NHVLW O HHG QAHIDL WQE XeOIWHND UHYDNO/DR¥OWH GH=+H
RODUDN % ' X]DQOPOO ELU KDWWOU YH +DIVD N KX PQXPD AP DX & WHRHNWHS WMHU P

ek | 7: Hat-2'n n ERT ve IPT model kes tler (a) ve yorumlanm gdorunttler (b).
F gure 7: L ne-2's ERT and IPT model sect ons (a) and nterpreted mages (b).
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+DW 9§+Q (57 YH ,37 PRGHO NHVLWOHUI+@HK DIV EXD YXOBU PRGHO NHVLWOHU
..% X]DQOPOOGOU YH PHWUH X]XQOGRXR GIDFOOQEDWOFBDJ\YH '.' %*% \|QO
NHVHQ EX KDW \HUDOWOQOQ PHWUH GPHHWQBGtH NBOGDNOPODE® \HBBW®WKHOL
GD+O00O0OPOQO J|UQW+*OHPHNWHGLU OHNHMOLO % X.' W WIDNDLQ G B DXy UG D-HHQU SHN L |
KDWODUGDNL ID\ODUD GLN RODVO ID\OMBRQQ R OXY IRONPLDYG &-HD Q B ~IHWIDMHNQ UG-m R Y
.DED WDQHOL DO*Y\RQ RODUDN G+(i+Q+OHQ [EQ RDHNMPHGE bJi « N QOIV EVWLF L@/ MDW « Q G
WDEDND LOoLQH GR+UX X]DQPDNWDGOU NDED DWGR-HDL MHJRODVO®OWNIFD WDuNO
HWPHNWH YH \DNODuON PHWUHGH EEXOX@QED NAVRDGBXIO BaOXNW D BIDND QAXQ DO W (
GXUXP EXUDGD VesUHNVL]OLN ROXUOWMODOELQYBDEBDND EDLWDVRQWDROQDNODGON
RODELOHFH=+LQL G+0*QG*UPHNWHGLU GH=LULNOL+L EXUDGD ELU ID\OQ ROPD R

ek | 8: Hat-3’tin ERT ve IPT model kes tler (a) ve yorumlanm gdorunttler (b).
F gure 8: ERT and IPT model sect ons of L ne-3 (a) and nterpreted mages (b).
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ek 1 9: Hat-4’tin ERT ve IPT model kes tler (a) ve yorumlanm gdéruntdiler (b).
F gure 9: ERT and IPT model sect ons of L ne-4 (a) and nterpreted mages (b).

+DW 9fLQ (57 YH ,37 PRGHO NHVLWOHULQHB7DYW ,BXO®RGCIHDWOHULHLQ dLW 'L\DJ
\|QO+s DOOQPOUWOU YH PHWUH X]XQOX+XQGDGOU +DW RODVO NHQDU
ID\ODUO NHVHELOPHN YH +DW LOH NHYVI+O®ORHODRD @D VOO G P B 1 WMLEDL GINH.NOLHU L
10 ORGHO GHULQOL+<L \DNODUON RODUDRDF®HWUH5H XRINHFOAWDIGAWL D\UO
LOH PHWUH DUDVOQGD \e¢]H\H \DN3Xo® OPNNHNGRODWLGHHHNDPODUO NXO
UHVLVWLYLWHOHUH VDKLS ELU RUWDPUEXOXQPPGIMWDEO®W .HVYWO UG H) RODE
ID\ KDWWO YH LOLGNLOL UHVLVWLYLWB R:HJ X DALOWIDIQ B b O D+ L OLH° G DWGBLH DH®IND |

JJUsOPHNWHGLU +DWWOQ LOH P HWIUH.ONH D b ODDUCDW@EME DYNHLU INDKOQ @ LW G L
DO+Y\DO |UW+Q+*Q EXUDGDNL ID\ODQPDNDW L®D KN L 00\ GRIDIDEQ OBIEGIN LR|@D UD N
JJU OPHNWHGLU ROGX+X JJUsOPHNWHGLU $\UOFD «VW\
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ek 110: Hat-5" n ERT ve IPT model kes tler (a) ve yorumlanm goruntuler (b).
F gure 10: ERT and IPT model sect ons (a) and nterpreted mages (b) of L ne-5.

EHQ]HU ELU LOLUNL LOoLQGH GD=+00OEXOWQ BDHNWDRG|OOHHH | Dy@QMHOBBE QYH «VWW
NX]JH\H GR+UX o|NHO WDEDNDVOQOQDNDOOQ@®DMNIWIOGIA NLHG DK LYW LNJL®HE |
GH+HULQLQ DUWWO=+0O J|U*OPHNWHGLU %X GXUXP WLSLN ELU o|NPH
DODQO J|UsQWeVe YH RQXQOD LOLUNLOB\@DLElodINFHZH G3R CPRGHO NNBIY D\WN @/HHULL G
VXQPDNWDGOU '"HULQH GR+UX UHVLMVWLY b MWWHGHDGWD POQBBO ILCEH U|UCGQWOHQF
JJU OPHNWHGLU GH+LULPOHULQ LOLUNLVL LQFHOHQPH\H o
oLW GL\DJUDPO |UQHNOQBULQWHQYBUWDP
'R+XGDNL EDNOU DoOVO\OD EDNOOG G-H@GD QPHDOVOLDN@HULIV ORIS DXALXIPBIXU LOLUG
ROGX+X YH NDPD ELoLPOL o|NHO WRSOXK®ODQGHNOQ HGDAOOOQP@®DDORVBIQUEDNLQL L]
LOLUNL DoON ELOLPGH J|UsOHELOPHNWGER4XG D®LODMFP \Ib LED 6BOJROHDUIMNG LU Y|
KDWWOQ GR+XVXQD GR+UX UHVLVWLWDEBDGBOGH LpQABELYHELDODPOPDU LOF
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ek 111: Hat-1, 2 ve 3'Uin glineybat dan kuzeydo uya doru bak ac¢s le elde ed len ¢t dyagram goriintisu.
F gure 11: Fence d agram mage of L ne-1, 2 and 3, obta ned from a southwestward to northeast perspect ve.

ek 112: Hat-4 ve 5’ n do udan batya doru bak ac¢s le elde edlen ¢tdyagram goruntisu.
F gure 12: Fence d agram mage obta ned from the east-west perspect ve of | nes-4 and 5.
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ek 113: Hat-1, 2 ve 3'Uin glineybat dan kuzeydo uya doru bak ac¢s le elde edlen ¢t dyagram gorintisi.
F gure 13: Fence d agram mage of L ne-1, 2 and 3, obta ned from a southwestward to northeast perspect ve.

6218d ELU o|[NPH RODVOOO+0QOQ \eNVHN ROG;
YH ,37 VRQXoODUOQGD EXOXQDQ ID\O
'L\DUEDNOU NHQWL J*QH\LQGHNL 'LFDE]HPHWLYLOHEHIHHYRHDPDRUPDV\RQX E
%DKOHOHULYQLQ VLPHWUL+L GXUXPXQG BIRLE UDXYOW 'R PINW-DGHD tVH YAXHEYHRQ GBIGHNL 1D\
|[QFHNL MHRPRUIRORMLN oDOOUPDODUDR' GHOWGEN YB--@PPPNO DBDFRDVUGH U 'R+
X\JXODQDQ HOHNWULN UHVLVWLYLWH W|RRRDEDW | Q5N HYR HGVEE NFOUHQPLDI o ONPD
SRODUL]DV\RQ WRPRJUDILVL ,37 oDOOGPDODUO VRQXFXQGD
6LVWHPLQ KDOHQ DNWLI ROGX=+X Gelse
<eNVHN WRSR+UDI\DGDQ DOoDN WRSERRYDX\D®OWX DMbOPQONHQ IDQ@WDQPDGDQ ]
H+LP RODQ NOVOPODUGD YH \DNOQODUMQGRPD\PHNIPHQARLYAHOQL NDGIUIP L G
WDUuO\DQ EXOJXODUD XODuOOPOGWOUGH HE XQURLEDNL | DD ODDQURAM™D RELWWDNWH  J
\RUXPODQPOUWOU )D\ODQPDODUOQ ROEXNWHEAWOPODUGD GelG*N
UHVLVWLYLWHOHU \D\JOQ ROPDNOD ELUOLNWH DQL JHoLGO RODQ NOVOPODUGLI
\eNVHNWHQ Gele+H GR+UX ELU GD+000P ¥P SRV XG0 0 PD\OLDWWROQYXERQGD RL
KHPHQ DUGOQGDQ \*]H\GH \DNODUON RIOMRIORIMLN LEIH LP OMHMEBINL VeUHNVL]O|
NDOOQOO+OQGD GH=LGLP J|VWHUHQ \NNOWHINN RKUDMWDO DB E QVIHRAANWHDLLY IEL GRP U )
NDED WDQHOL DO*Y\RQ YH WDUNOQ P D ODDPEHMIDR ODY\D N' «) G O-B RGE-@U G0 B B\1 WDANK
%X ELULPLQ DOWOQGD JHQHO RODUD N HMNLWE K HOHBALMW ROV D@L £E®Q 8 D J EA@H Q
ELULP EXOXQPDNWDGOU %X ELULPLYXUBDIULNONGDLEAK OG N WHHUNDHDUALe UNHLGD S H\ ] [
LOHUL+LQLQ \*NVHN RODELOHFH=+LQL J|¥/MJHDYWPLULWWHVLIQGH EXOXQDQ +HYVH
EXOXQGX+X QHKLU \DWD+OQD H=LPOL |
<DUOP GDLUH ELOLPOL YH NHQDUOPHMEHEIHVQHeO+L &/DNUDLaNDAMHDW OQOQ RO
EDVDPDNODU YH ID\ IDoHWDODUO RODQ@RRXY B RYDRODIDWM D GGROX RORDGDGO
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.DUDGR+DQ 6 YH .X]XFXR+OX & "L\D L

7HUHNN+U <D]DUODU .DWNOODUOQGDQ GROD\O *(2g0 /7' YHWQHEW@UP@RUEHO&#&%W@U- T LaOLP OHULQ
7h5.9H D\UOFD VDKD oDOOUPDODUOQO YH DUDUWOUPD JLGHUOHUL8L ILBDQVH HWWL + LOL% l(( & 156

$UFKpROHG 3URJUDPOQD /*3 )UDQVD WHUGHNN+U HGHU UGHQV $Q SLYHU 7L,
+DNHP 'H+HUOH®@GLEPHYRV O] *HRPRUSKRORJLFDO $UFKLYHV Rirkiy QG V|
dONDU dDWOGPDVO <D]DUODU oONDU oDWOGPDVO ELOGLURERiEHkEh &L OW 6D\O 2EDN +
LQDQVDO '"HVWHN ,1 &156 $UFKpROHG 3URJUDPO /*3 JUD
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JUDQFH IRU KDYLQJ ILQDQFHG WKH ILHOG RSHUDWLRQV D D WUHDWPH x
3HHU UHYLHZ ([WHUQDOO\ SHHU UHYLHZHG 12 V8% SITTEbio v 661
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