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ÖZ
D�yarbak�r kent� çevres�nde, D�cle vad�s�nde neh�r drenaj�n�n gel��mes�yle �lg�l� olarak bölgesel jeomorfoloj� (kapma, gen��leme, d�rseklenme, daralma vb.) 
yan�nda yerel jeomorfoloj� aç�s�ndan da b�rçok problem ortaya ç�kmaktad�r (mendereslenme, teraslanma, kayma, da�resel form vs.). Bu d�nam�kler�n 
geçm��tek� ve günümüzdek� olu�um süreçler�n� ve gel���m seyr�n� anlayab�lmek, vad�n�n son dönemdek� morfoloj�k evr�m�n� ayd�nlatmak ve yen�den 
yap�land�rmak �ç�n kulland���m�z çe��tl� yakla��mlar aras�nda; karot sondaj�, sed�mentler�n anal�z� ve yorumlanmas�, 14C tar�hlend�rmeler�, strat�graf�k kes�tler, 
korelasyonlar yen�den yap�land�rmada morfometr�k anal�zler ve saha �ncelemeler� say�lab�l�r. Jeomorfoloj�k çal��malarda ve jeomorfoloj�k problemler�n 
ayd�nlat�lmas�nda kullan�lan modern yöntem ve tekn�klerden b�r� de jeof�z�k uygulamalar�d�r. Elektr�k özd�renç ver�ler�, özell�kle jeoloj�k b�r�mler aras�nda 
yeterl� l�toloj�k kontrast oldu�unda jeoloj�k yap�lar�n yeralt� da��l�m�n�n bel�rlenmes�nde etk�l�d�r. Bu yöntem, sahadak� jeoloj�k özell�kler�n yorumlanmas�na 
öneml� katk�lar sa�layab�lecek ve b�r�mler�n da��l���n� dü�ey yönde yorumlama �mkan� vereb�lecek sonuçlar üret�r. Bu tür b�r elektr�ksel d�renç projes�, D�cle 
nehr� yata��n�n gel��mes�yle ortaya ç�kan sorunlar� ve D�yarbak�r kent�n�n do�u ve güney kes�mler�n�n �ek�llenmes�n� anlamay� amaçlayan b�r yöntem olarak 
D�yarbak�r c�var�nda uygulanm��t�r. Bu çal��mada, b�r ara�t�rma program� çerçeves�nde, D�cle Nehr�’n�n sol yakas�nda ve D�yarbak�r esk� kent surlar�n�n 
alt�ndak� Hevsel Bahçeler�’ne s�metr�k olarak bulunan Kavs Düzlü�ü’ndek� jeof�z�k çal��malar�n�n sonuçlar� 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 interpretation, 14C 
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 of 
the Kavs Plain on the left bank of the Tigris river below the Diyarbakir City wall.
Keywords: Geophysics, Geomorphology, Diyarbakir
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in this area.
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�\�H�U���\�H�U���P�D�U�Q���D�U�D���W�D�E�D�N�D�O�D�U�Õ���L�o�H�U�H�Q���N�Õ�U�P�Õ�]�Õ�P�V�Õ���N�D�K�Y�H���J�U�L�� �U�H�Q�N�O�L����
�o�D�S�U�D�]�� �W�D�E�D�N�D�O�Õ�� �N�R�Q�J�O�R�P�H�U�D�� �N�X�P�W�D�ú�O�D�U�Õ�Q�G�D�Q�� �Y�H�� �N�L�O�W�D�ú�O�D�U�Õ�Q�G�D�Q��
�R�O�X�ú�P�D�N�W�D�G�Õ�U�����)�R�U�P�D�V�\�R�Q���H�V�D�V���R�O�D�U�D�N���D�O�•�Y�\�D�O���\�H�O�S�D�]�H���Y�H���|�U�J�•�O�•��
�D�N�D�U�V�X�� �R�U�W�D�P�O�D�U�Õ�Q�G�D�� �o�|�N�H�O�P�L�ú�W�L�U���� �ù�H�O�P�R�� �I�R�U�P�D�V�\�R�Q�X�� �•�]�H�U�L�Q�H��
�E�H�O�L�U�J�L�Q�� �E�L�U�� �D�ú�Õ�Q�Õ�P�� �\�•�]�H�\�L�� �L�O�H�� �h�V�W�� �0�L�\�R�V�H�Q���$�O�W�� �3�O�L�\�R�V�H�Q�� �\�D�ú�O�Õ��
�<�H�Q�L�N�|�\�� �I�R�U�P�D�V�\�R�Q�X�� �J�H�O�P�H�N�W�H�G�L�U���� �)�R�U�P�D�V�\�R�Q�� �H�V�D�V�� �R�O�D�U�D�N��
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�N�R�Q�J�O�R�P�H�U�D���� �N�X�P�W�D�ú�Õ���� �V�L�O�W�W�D�ú�Õ�� �Y�H�� �N�L�O�W�D�ú�O�D�U�Õ�Q�G�D�Q���R�O�X�ú�P�D�N�W�D�G�Õ�U�� �Y�H��
�E�X�� �E�L�U�L�P�O�H�U�� �o�R�÷�X�Q�O�X�N�O�D�� �J�|�O�� �R�U�W�D�P�O�D�U�Õ�Q�G�D�� �o�|�N�H�O�P�L�ú�W�L�U���� �h�V�W��
�0�L�\�R�V�H�Q���$�O�W���3�O�L�\�R�V�H�Q���\�D�ú�O�Õ���E�X���N�D�U�D�V�D�O���E�L�U�L�P�O�H�U�L���3�O�L�\�R���.�X�Y�D�W�H�U�Q�H�U��
�\�D�ú�O�Õ�� �.�D�U�D�F�D�G�D�÷�� �%�D�]�D�O�W�O�D�U�Õ�� �X�\�X�P�V�X�]�� �R�O�D�U�D�N�� �|�U�W�P�H�N�W�H�G�L�U����
�3�O�H�\�L�V�W�R�V�H�Q�¶�G�H���E�|�O�J�H�G�H���|�]�H�O�O�L�N�O�H���'�L�F�O�H���Y�D�G�L�V�L�Q�L�Q���N�X�]�H�\���Y�H���G�R�÷�X��
�N�H�V�L�P�O�H�U�L�Q�G�H�����W�D�ú�N�Õ�Q���H�Q�H�U�M�L�O�L���D�N�D�U�V�X���I�D�V�L�\�H�V�L�Q�G�H���P�D�V�L�I���N�R�Q�J�O�R�P�H�U�D��
�o�|�N�H�O�L�P�O�H�U�L�� �R�O�P�X�ú�W�X�U���� �<�H�U�� �\�H�U�� �P�H�U�F�H�N�V�H�O�� �J�H�R�P�H�W�U�L�O�L�� �N�X�P�W�D�ú�Õ��
�o�D�P�X�U�W�D�ú�Õ�� �E�D�Q�N�O�D�U�Õ�� �L�o�H�U�H�Q�� �]�D�\�Õ�I�� �W�X�W�W�X�U�X�O�P�X�ú�� �E�X�� �N�R�Q�J�O�R�P�H�U�D�O�D�U����
�*�|�O�S�Õ�Q�D�U���I�R�U�P�D�V�\�R�Q�X���R�O�D�U�D�N���D�G�O�D�Q�G�Õ�U�Õ�O�P�D�N�W�D�G�Õ�U�����d�D�÷�G�D�ú���Y�H���G�L�÷������
�������������ù�H�N�L�O��������

	 �9�D�G�L�� �E�R�\�X�Q�F�D�� �D�N�D�U�V�X�� �\�D�W�D�÷�Õ�� �o�H�Y�U�H�V�L�Q�G�H�� �J�H�Q�o�� �D�O�•�Y�\�D�O��
�W�D�U�D�o�D�O�D�U�Õ�Q�� �G�R�O�J�X�� �P�D�O�]�H�P�H�V�L�� �R�O�D�U�D�N�� �J�|�U�•�O�H�Q�� �+�R�O�R�V�H�Q�� �\�D�ú�O�Õ��
�D�O�•�Y�\�R�Q�O�D�U���L�V�H���V�D�K�D�G�D�N�L���H�Q���J�H�Q�o���o�|�N�H�O�O�H�U�G�L�U����

	 �%�L�U�� �V�•�U�H�G�L�U�� �o�H�ú�L�W�O�L�� �D�U�D�ú�W�Õ�U�P�D�� �S�U�R�J�U�D�P�O�D�U�Õ�� �N�D�S�V�D�P�Õ�Q�G�D��
�M�H�R�P�R�U�I�R�O�R�M�L�N�� �Y�H�� �S�D�O�H�R�F�R�÷�U�D�I�L�N�� �o�D�O�Õ�ú�P�D�O�D�U�Õ�Q�� ���.�X�]�X�F�X�R�÷�O�X�� �Y�H��
�.�D�U�D�G�R�÷�D�Q���� ������������ �.�D�U�D�G�R�÷�D�Q�� �Y�H�� �.�X�]�X�F�X�R�÷�O�X���� ������������ �\�D�S�Õ�O�G�Õ�÷�Õ��
�'�L�\�D�U�E�D�N�Õ�U�� �N�H�Q�W�L�� �F�L�Y�D�U�Õ�Q�G�D�N�L�� �'�L�F�O�H�� �Y�D�G�L�V�L�� �Y�H�� �o�H�Y�U�H�V�L�Q�G�H�� �Q�H�K�L�U��
�G�U�H�Q�D�M�Õ�Q�Õ�Q�� �J�H�O�L�ú�P�H�V�L�\�O�H�� �L�O�J�L�O�L�� �R�O�D�U�D�N�� �E�|�O�J�H�V�H�O�� �M�H�R�P�R�U�I�R�O�R�M�L��
�\�D�Q�Õ�Q�G�D�� �\�H�U�H�O�� �M�H�R�P�R�U�I�R�O�R�M�L�� �D�o�Õ�V�Õ�Q�G�D�Q�� �E�L�U�W�D�N�Õ�P�� �S�U�R�E�O�H�P�O�H�U��
�P�H�Y�F�X�W�W�X�U�� ���N�D�S�P�D���� �J�H�Q�L�ú�O�H�P�H���� �G�L�U�V�H�N�O�H�Q�P�H���� �G�D�U�D�O�P�D����
�P�H�Q�G�H�U�H�V�O�H�Q�P�H���� �\�D�W�D�N���J�H�Q�L�ú�O�H�P�H�V�L���� �P�H�Q�G�H�U�H�V���\�H�Q�L�÷�L�� �W�D�U�D�o�D�O�D�U�Õ����
�G�D�L�U�H�V�H�O���I�R�U�P�O�D�U���Y�V������

	 �%�X�� �G�L�Q�D�P�L�N�O�H�U�L�Q�� �J�H�o�P�L�ú�W�H�N�L�� �Y�H�� �J�•�Q�•�P�•�]�G�H�N�L�� �R�O�X�ú�X�P��
�V�•�U�H�o�O�H�U�L�Q�L�� �Y�H�� �J�H�O�L�ú�L�P�� �V�H�\�U�L�Q�L�� �D�Q�O�D�\�D�E�L�O�P�H�N���� �Y�D�G�L�Q�L�Q�� �V�R�Q��
�G�|�Q�H�P�G�H�N�L�� �P�R�U�I�R�O�R�M�L�N�� �H�Y�U�L�P�L�Q�L�� �D�\�G�Õ�Q�O�D�W�P�D�N�� �Y�H�� �\�H�Q�L�G�H�Q��
�\�D�S�Õ�O�D�Q�G�Õ�U�P�D�N�� �L�o�L�Q�� �N�X�O�O�D�Q�G�Õ�÷�Õ�P�Õ�]�� �o�H�ú�L�W�O�L�� �\�D�N�O�D�ú�Õ�P�O�D�U�� �D�U�D�V�Õ�Q�G�D����
�N�D�U�R�W���V�R�Q�G�D�M�Õ�����ù�H�N�L�O�����������V�H�G�L�P�H�Q�W�O�H�U�L�Q���D�Q�D�O�L�]�L���Y�H���\�R�U�X�P�O�D�Q�P�D�V�Õ����
�����&���W�D�U�L�K�O�H�Q�G�L�U�P�H�O�H�U�L�����V�W�U�D�W�L�J�U�D�I�L�N���N�H�V�L�W�O�H�U�����N�R�U�H�O�D�V�\�R�Q�O�D�U���\�H�Q�L�G�H�Q��
�\�D�S�Õ�O�D�Q�G�Õ�U�P�D�G�D�� �P�R�U�I�R�P�H�W�U�L�N�� �D�Q�D�O�L�]�O�H�U�� �Y�H�� �V�D�K�D�� �L�Q�F�H�O�H�P�H�O�H�U�L��
�V�D�\�Õ�O�D�E�L�O�L�U��

	 �%�X�J�•�Q�� �H�V�N�L�� �N�H�Q�W�� �V�X�U�O�D�U�Õ�\�O�D�� �E�L�U�O�L�N�W�H�� �N�•�O�W�•�U�H�O�� �S�H�\�]�D�M�� �X�Q�V�X�U�X��
�R�O�D�U�D�N�� �8�Q�H�V�F�R�� �'�•�Q�\�D�� �0�L�U�D�V�� �/�L�V�W�H�V�L�¶�Q�G�H�� �E�X�O�X�Q�D�Q�� �+�H�Y�V�H�O��
�%�D�K�o�H�O�H�U�L�¶�Q�L�Q�� �•�]�H�U�L�Q�G�H�� �E�X�O�X�Q�G�X�÷�X���� �Q�H�K�L�U�� �\�D�W�D�÷�Õ�Q�D�� �H�÷�L�P�O�L�� �H�Q�� �D�]��
�\�H�G�L�� �E�D�V�D�P�D�N�W�D�Q�� �R�O�X�ú�D�Q�� �P�H�Q�G�H�U�H�V�� �\�H�Q�L�÷�L�� �W�D�U�D�o�D�O�D�U�Õ�Q�Õ�Q��
�R�O�X�ú�X�P�X�Q�X�Q���� �E�X�� �o�D�O�Õ�ú�P�D�G�D�� �H�O�H�� �D�O�Õ�Q�D�Q�� �V�|�]�� �N�R�Q�X�V�X�� �M�H�R�I�L�]�L�N��
�o�D�O�Õ�ú�P�D�O�D�U�Õ�\�O�D�� �N�D�Q�Õ�W�O�D�Q�P�D�\�D�� �o�D�O�Õ�ú�Õ�O�D�Q�� �R�O�D�V�Õ�� �W�H�N�W�R�Q�L�N�� �R�O�D�\�O�D�U�O�D��
�L�O�J�L�O�L���R�O�G�X�÷�X���G�•�ú�•�Q�•�O�P�H�N�W�H�G�L�U�����ù�H�N�L�O��������

	 �%�X�� �o�D�O�Õ�ú�P�D�G�D�� �L�V�H���� �S�U�R�J�U�D�P�� �o�H�U�o�H�Y�H�V�L�Q�G�H���� �'�L�F�O�H�� �1�H�K�U�L�¶�Q�L�Q��
�V�R�O�� �\�D�N�D�V�Õ�Q�G�D�� �Y�H�� �'�L�\�D�U�E�D�N�Õ�U�� �H�V�N�L�� �N�H�Q�W�� �V�X�U�O�D�U�Õ�Q�Õ�Q�� �D�O�W�Õ�Q�G�D�N�L��
�+�H�Y�V�H�O�� �%�D�K�o�H�O�H�U�L�¶�Q�H�� �V�L�P�H�W�U�L�N�� �R�O�D�U�D�N�� �E�X�O�X�Q�D�Q�� �.�D�Y�V��
�'�•�]�O�•�÷�•�¶�Q�G�H�N�L�� �M�H�R�I�L�]�L�N�� �o�D�O�Õ�ú�P�D�O�D�U�Õ�Q�D�� �Y�H�� �V�R�Q�X�o�O�D�U�Õ�Q�D��
�G�H�÷�L�Q�L�O�P�H�N�W�H�G�L�U.

�ek�l 1: Çal��ma alan�n�n lokasyon har�tas�.
F�gure 1: Locat�on map of the study area.
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�ek�l 2: Çal��ma alan�n�n jeoloj� har�tas� (Ça�da� ve d��., 2009’dan de���t�r�lerek).
F�gure 2: Geolog�cal map of the study area (Mod�f�ed from Ça�da� et al., 2009).

�ek�l 3: Çal��ma alan� ve çevres�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�ll�ng po�nts and strat�graph�es of the study area and �ts surround�ngs.
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�������<�g�1�7�(�0�����7�(�.�1�ø�.���9�(���0�$�7�(�5�<�$�/��

	 �(�V�N�L�� �'�L�\�D�U�E�D�N�Õ�U�� �N�H�Q�W�L�� ���6�X�U�L�o�L���� �J�•�Q�H�\�L�Q�G�H�� �+�H�Y�V�H�O��
�%�D�K�o�H�O�H�U�L�¶�Q�L�Q�� �V�L�P�H�W�U�L�÷�L�Q�G�H�� �Q�H�K�U�L�Q�� �V�R�O�� �E�D�Q�N�Õ�Q�G�D�� �\�H�U�� �D�O�D�Q�� �.�D�Y�V��
�'�•�]�O�•�÷�•�¶�Q�G�H�� �\�D�S�Õ�O�D�Q�� �M�H�R�P�R�U�I�R�O�R�M�L�N�� �o�D�O�Õ�ú�P�D�O�D�U�D�� �Y�H�U�L�� �V�D�÷�O�D�P�D�N��
�D�P�D�F�Õ�\�O�D�� �H�O�H�N�W�U�L�N�� �U�H�V�L�V�W�L�Y�L�W�H�� �W�R�P�R�J�U�D�I�L�� ���(�5�7���� �Y�H�� �L�Q�G�•�N�O�H�Q�P�L�ú��
�S�R�O�D�U�L�]�D�V�\�R�Q���W�R�P�R�J�U�D�I�L�V�L�����,�3�7�����o�D�O�Õ�ú�P�D�V�Õ���\�D�S�Õ�O�P�D�V�Õ���J�H�U�H�÷�L���R�U�W�D�\�D��
�o�Õ�N�P�Õ�ú�����E�X���D�P�D�o�O�D���������������(�\�O�•�O�������������W�D�U�L�K�O�H�U�L���D�U�D�V�Õ�Q�G�D���E�H�O�L�U�W�L�O�H�Q��
�D�O�D�Q�G�D���(�5�7���Y�H���,�3�7���o�D�O�Õ�ú�P�D�V�Õ���\�•�U�•�W�•�O�P�•�ú�W�•�U�����d�D�O�Õ�ú�P�D�O�D�U���V�Õ�U�D�V�Õ�Q�G�D��
�|�O�o�•�O�P�H�V�L�� �S�O�D�Q�O�D�Q�D�Q�� �K�D�W�O�D�U�G�D�� �*�3�6�� �\�D�U�G�Õ�P�Õ�\�O�D�� �W�•�P�� �|�O�o�•�P��
�Q�R�N�W�D�O�D�U�Õ�Q�Õ�Q�� �N�R�R�U�G�L�Q�D�W�� �Y�H�� �W�R�S�R�÷�U�D�I�\�D�� �|�O�o�•�P�O�H�U�L�� �G�H�� �\�D�S�Õ�O�D�U�D�N����
�M�H�R�I�L�]�L�N�� �Y�H�U�L�O�H�U�� �W�R�S�O�D�Q�P�Õ�ú�W�Õ�U���� �d�D�O�Õ�ú�P�D�� �N�D�S�V�D�P�Õ�Q�G�D�� �P�H�Q�G�H�U�H�V�L�Q��
�J�•�Q�H�\�L�Q�G�H�N�L���h�V�W���0�L�\�R�V�H�Q���$�O�W���3�O�L�\�R�V�H�Q���\�D�ú�O�Õ���ù�H�O�P�R���)�R�U�P�D�V�\�R�Q�X��
�•�]�H�U�L�Q�G�H���E�X�O�X�Q�D�Q���3�O�L�R�V�H�Q���3�O�L�R�V�W�R�V�H�Q���G�|�Q�H�P���\�•�N�V�H�N���W�R�S�R�÷�U�D�I�\�D�V�Õ��
�L�O�H���+�R�O�R�V�H�Q���G�|�Q�H�P���o�|�N�H�O�O�H�U�L���D�U�D�V�Õ�Q�G�D�N�L���L�O�L�ú�N�L�\�L���N�X�U�P�D�N���Y�H���R�O�D�V�Õ��

�W�H�N�W�R�Q�L�N�� �R�O�J�X�O�D�U�Õ�� �E�H�O�L�U�O�H�P�H�N�� �D�P�D�F�Õ�\�O�D�� �G�H�÷�L�ú�L�N�� �\�|�Q�O�H�U�G�H�� �Y�H��
�X�]�X�Q�O�X�N�O�D�U�G�D���ù�H�N�L�O�� ���¶�G�H�� �Y�H�U�L�O�H�Q�� ���� �K�D�W�� �•�]�H�U�L�Q�G�H�� �(�5�7�� �o�D�O�Õ�ú�P�D�V�Õ��
�\�D�S�Õ�O�P�Õ�ú�W�Õ�U�����ù�H�N�L�O����������

	 �%�X�� �o�D�O�Õ�ú�P�D�O�D�U�G�D�� �|�]�H�O�O�L�N�O�H�� �\�•�N�V�H�N�� �W�R�S�R�÷�U�D�I�\�D�� �L�O�H�� �G�•�ú�•�N��
�W�R�S�R�÷�U�D�I�\�D�� �D�U�D�V�Õ�Q�G�D�� �N�D�O�D�Q�� �J�H�Q�H�O�� �\�H�U�D�O�W�Õ�� �N�D�U�D�N�W�H�U�L�Q�L�� �R�U�W�D�\�D��
�o�Õ�N�D�U�P�D�N�� �Y�H�� �R�O�D�V�Õ�� �I�D�\�� �Y�H�� �W�D�E�D�N�D�O�D�U�Õ�Q�� �J�H�R�P�H�W�U�L�N�� �ú�H�N�L�O�O�H�U�L�Q�L�� �Y�H��
�G�H�U�L�Q�O�L�N�O�H�U�L�Q�L�� �E�H�O�L�U�O�H�\�H�U�H�N���� �E�|�O�J�H�G�H�N�L�� �M�H�R�O�R�M�L�N�� �R�O�X�ú�X�P�D�� �L�O�L�ú�N�L�Q��
�E�L�O�J�L�O�H�U�H���N�D�W�N�Õ���V�D�÷�O�D�P�D�\�D���o�D�O�Õ�ú�Õ�O�P�Õ�ú�W�Õ�U�����(�5�7���|�O�o�•�P�O�H�U�L���L�O�H���E�L�U�O�L�N�W�H��
�L�Q�G�•�N�O�H�Q�P�L�ú�� �S�R�O�D�U�L�]�D�V�\�R�Q�� �W�R�P�R�J�U�D�I�L�V�L�� ���,�3�7���� �o�D�O�Õ�ú�P�D�O�D�U�Õ�� �G�D��
�\�D�S�Õ�O�D�U�D�N�����N�L�O���D�o�Õ�V�Õ�Q�G�D�Q���\�R�÷�X�Q���R�O�D�V�Õ���]�R�Q�O�D�U�Õ�Q���R�U�W�D�\�D���o�Õ�N�D�U�Õ�O�P�D�V�Õ��
�G�D���K�H�G�H�I�O�H�Q�P�L�ú�W�L�U�����+�D�W�O�D�U�G�D�Q���•�o���W�D�Q�H�V�L���D�O�D�Q�Õ�Q���J�•�Q�H�\�E�D�W�Õ���N�Õ�V�P�Õ�Q�G�D��
�Y�H���E�L�U�E�L�U�O�H�U�L���L�O�H���L�O�L�ú�N�L�O�L���R�O�D�E�L�O�H�F�H�N���E�L�o�L�P�G�H���V�H�o�L�O�P�L�ú�W�L�U�����'�L�÷�H�U���L�N�L��
�K�D�W���L�V�H���D�O�D�Q�G�D���E�L�U�E�L�U�L�Q�L���N�H�V�H�F�H�N���E�L�o�L�P�G�H���o�D�S�U�D�]���R�O�D�U�D�N���J�•�Q�H�\�G�R�÷�X��
�N�H�V�L�P�G�H���D�O�Õ�Q�P�Õ�ú�W�Õ�U�����$�O�D�Q�G�D���|�O�o�•�P�O�H�U���\�•�N�V�H�N���W�R�S�R�÷�U�D�I�\�D���J�|�V�W�H�U�H�Q��

�ek�l 4: D�yarbak�r kent� güney�nde Hevsel Bahçeler� ve çevres�n�n genelle�t�r�lm�� jeomorfoloj� har�tas�, 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 ERT l�nes.
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�N�Õ�V�Õ�P�O�D�U�G�D���D�O�Õ�Q�G�Õ�÷�Õ�Q�G�D�Q���|�Q�H�P�O�L���E�L�U���H�÷�L�P�H���V�D�K�L�S�W�L�U�O�H�U�����%�X���Q�H�G�H�Q�O�H��
�D�O�D�Q�G�D���K�D�W���E�R�\�X�Q�F�D���V�H�U�L�P�L���\�D�S�Õ�O�D�Q���|�O�o�•�P���Q�R�N�W�D�O�D�U�Õ�Q�D���\�H�U�O�H�ú�W�L�U�L�O�H�Q��
�K�H�U���H�O�H�N�W�U�R�W���O�R�N�D�V�\�R�Q�X�Q�G�D���\�•�N�V�H�N���G�X�\�D�U�O�Õ�N�O�Õ���E�L�U���*�1�6�6���V�L�V�W�H�P���L�O�H��
�*�3�6�� �|�O�o�•�V�•�� �D�O�Õ�Q�P�Õ�ú�W�Õ�U���� �(�5�7�� �Y�H�� �,�3�7�� �|�O�o�•�P�O�H�U�L�� �V�Õ�U�D�V�Õ�Q�G�D�� �ù�H�O�P�R��
�)�R�U�P�D�V�\�R�Q�X�¶�Q�X�Q�� �N�L�O�O�L���� �N�X�P�O�X���� �P�D�U�Q�O�Õ�� �Y�H�� �o�D�N�Õ�O�O�Õ�� �E�L�U�L�P�O�H�U�L��
�D�U�G�D�O�D�Q�P�D�O�Õ�� �E�L�U�� �G�D�÷�Õ�O�Õ�P�� �J�|�V�W�H�U�G�L�÷�L�Q�G�H�Q�� �|�O�o�•�P�� �K�D�W�O�D�U�Õ�� �•�]�H�U�L�Q�G�H��
�D�o�Õ�N�o�D���J�|�U�•�O�P�•�ú�O�H�U�G�L�U�����%�X���E�L�U�L�P�O�H�U�L�Q���E�X�O�X�Q�G�X�÷�X���N�Õ�V�Õ�P�O�D�U���D�O�D�Q�G�D��
�E�H�O�L�U�O�H�Q�P�L�ú�� �Y�H�� �G�D�K�D�� �V�R�Q�U�D�� �(�5�7�� �Y�H�� �,�3�7�� �P�R�G�H�O�� �N�H�V�L�W�O�H�U�L�� �L�O�H��
�L�O�L�ú�N�L�O�H�Q�G�L�U�L�O�P�L�ú�W�L�U�����+�D�W�����¶�H���o�R�N���\�D�N�Õ�Q���R�O�D�Q���Y�H���D�\�U�Õ�F�D���+�D�W�����¶�L�Q�G�H��
�N�H�V�W�L�÷�L���R�O�D�V�Õ���E�L�U���V�•�U�H�N�V�L�]�O�L�N���E�H�O�L�U�O�H�Q�P�L�ú�W�L�U�����%�X���V�•�U�H�N�V�L�]�O�L�÷�L�Q���E�D�W�Õ��
�N�Õ�V�P�Õ�Q�G�D���ù�H�O�P�R���)�R�U�P�D�V�\�R�Q�X�¶�Q�X�Q���•�\�H�O�H�U�L���Y�H���G�R�÷�X���N�Õ�V�P�Õ�Q�G�D���L�V�H��
�+�R�O�R�V�H�Q�� �G�|�Q�H�P�� �o�|�N�H�O�� �W�D�E�D�N�D�V�Õ�� �J�|�U�•�O�P�•�ú�W�•�U���� �%�X�� �V�•�U�H�N�V�L�]�O�L�N��
�E�X�U�D�G�D�N�L���E�L�U���Q�R�U�P�D�O���I�D�\�O�D�Q�P�D���R�O�D�E�L�O�H�F�H�÷�L���J�L�E�L�����R�O�D�V�Õ���E�L�U���K�H�\�H�O�D�Q�Õ�Q��
�N�D�\�P�D���G�•�]�O�H�P�L�Q�L���J�|�V�W�H�U�H�Q���E�L�U���K�H�\�H�O�D�Q���I�D�\�Õ���G�D���R�O�D�E�L�O�L�U��

	 �(�5�7�� �Y�H�� �,�3�7�� �Y�H�U�L�O�H�U�L�� �N�D�Q�D�O�O�Õ�� �N�D�E�O�R�O�D�U�� �V�H�U�L�O�H�U�H�N�� �W�R�S�O�D�Q�P�Õ�ú�W�Õ�U����
�9�H�U�L�� �W�R�S�O�D�P�D�� �V�Õ�U�D�V�Õ�Q�G�D�� �$�*�,�8�6�$�� �6�W�L�Q�J�� �5���� �5�H�V�L�V�W�L�Y�L�W�H���,�3���6�3��
�F�L�K�D�]�Õ���N�X�O�O�D�Q�Õ�O�P�Õ�ú���Y�H���|�O�o�•�P�O�H�U���W�R�S�O�D�P���������N�D�Q�D�O�O�Õ���N�D�E�O�R���\�D�U�G�Õ�P�Õ�\�O�D��
�\�D�S�Õ�O�P�Õ�ú�W�Õ�U���� �9�H�U�L�O�H�U�� �K�D�W�� �X�]�X�Q�O�X�N�O�D�U�Õ�Q�D�� �E�D�÷�O�Õ�� �R�O�D�U�D�N�� �I�D�U�N�O�Õ�� �|�O�o�•�P��
�V�H�Y�L�\�H�O�H�U�L�Q�G�H�Q�� �K�H�P�� �U�H�V�L�V�W�L�Y�L�W�H�� �K�H�P�� �G�H�� �,�3�� �Y�H�U�L�V�L�� �E�L�o�L�P�L�Q�G�H�� �H�O�G�H��
�H�G�L�O�P�L�ú�W�L�U���� �g�O�o�•�P�O�H�U�H�� �V�Õ�U�D�V�Õ�Q�G�D�� �H�O�H�N�W�U�R�W�O�D�U�� �D�U�D�V�Õ�� �P�H�V�D�I�H�� ����������
�P�H�W�U�H�G�L�U���Y�H���K�D�W���X�]�X�Q�O�X�÷�X�Q�D���E�D�÷�O�Õ���R�O�D�U�D�N���G�H�÷�L�ú�L�N���N�D�Q�D�O���V�D�\�Õ�O�D�U�Õ�Q�G�D��
�Y�H�U�L�O�H�U�� �W�R�S�O�D�Q�P�Õ�ú�W�Õ�U���� �%�|�\�O�H�F�H�� �������� �L�O�H�� ������ �P�H�W�U�H�� �G�H�U�L�Q�O�L�N�O�H�U�L�Q�H��
�N�D�G�D�U���R�O�D�Q���R�U�W�D�P�O�D�U���K�D�N�N�Õ�Q�G�D���E�L�O�J�L���H�G�L�Q�L�O�P�H�\�H���o�D�O�Õ�ú�Õ�O�P�Õ�ú�W�Õ�U�����(�O�G�H��
�H�G�L�O�H�Q�� �Y�H�U�L�O�H�U�� �G�•�]�J�•�Q�O�•�N�� �N�Õ�V�Õ�W�O�Õ��(smoothness constraint) �W�H�U�V��
�o�|�]�•�P�� �D�O�J�R�U�L�W�P�D�V�Õ�� �L�O�H�� �G�H�÷�H�U�O�H�Q�G�L�U�L�O�H�U�H�N���� �\�H�U�D�O�W�Õ�Q�G�D�N�L�� �M�H�R�O�R�M�L�N��
�R�U�W�D�P�O�D�U�Õ�Q���U�H�V�L�V�W�L�Y�L�W�H���G�H�÷�L�ú�L�P�O�H�U�L�Q�H���E�D�÷�O�Õ���L�N�L���E�R�\�X�W�O�X���J�|�U�•�Q�W�•�O�H�U�L��
�\�R�U�X�P�O�D�Q�P�D�\�D���o�D�O�Õ�ú�Õ�O�P�Õ�ú�W�Õ�U�����,�3���Y�H�U�L�O�H�U�L���G�H���E�H�Q�]�H�U���D�O�J�R�U�L�W�P�D���L�O�H���Y�H��
�U�H�V�L�V�W�L�Y�L�W�H�� �Y�H�U�L�O�H�U�L�� �L�O�H�� �R�U�W�D�N�� �W�H�U�V���o�|�]�•�P��(joint inversion) 

�ek�l 5: Sahaya ve çal��malara a�t foto�raflar. a:Çal��ma sahas�n�n panorom�k görünümü, b: Çal��ma sahas�n�n güney�nden kuzeydo�uya bak�� ve 
D�cle Ün�vers�tes� Kampüsü, c: Hava foto�raf�ndan çal��ma alan�, d-e : Saha çal��malar�ndan görüntüler.

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 and D�cle 
Un�vers�ty campus, c: Study area from aer�al photo, d-e: Images from the f�eld work.
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�G�H�÷�H�U�O�H�Q�G�L�U�P�H�V�L�� �\�D�U�G�Õ�P�Õ�\�O�D�� �H�O�G�H�� �H�G�L�O�P�L�ú�W�L�U���� �(�5�7�� �Y�H�U�L�O�H�U�L�� ����
�\�L�Q�H�O�H�P�H��(iteration)�� �V�R�Q�X�F�X�Q�G�D�� �H�O�G�H�� �H�G�L�O�L�U�N�H�Q���� �,�3�� �Y�H�U�L�O�H�U�L�Q�G�H�N�L��
�J�•�U�•�O�W�•�� �R�U�D�Q�Õ�� �Q�H�G�H�Q�L�\�O�H�� ���� �Y�H�� ���� �\�L�Q�H�O�H�P�H�� �L�O�H�� �P�R�G�H�O�O�H�U�� �H�O�G�H��
�H�G�L�O�P�L�ú�W�L�U�����(�O�G�H���H�G�L�O�H�Q���P�R�G�H�O���H�÷�U�L�O�H�U�G�H��rms���K�D�W�D���R�U�D�Q�O�D�U�Õ���G�•�ú�•�N�W�•�U��
�Y�H���Y�H�U�L���N�D�O�L�W�H�V�L�Q�L�Q���\�•�N�V�H�N�O�L�÷�L�Q�G�H�Q���G�R�O�D�\�Õ���\�H�U�D�O�W�Õ�Q�G�D�N�L���G�D�÷�Õ�O�Õ�P�O�D�U�Õ��
�L�\�L���W�H�P�V�L�O���H�W�W�L�÷�L���G�•�ú�•�Q�•�O�P�H�N�W�H�G�L�U��

	 �0�H�Q�G�H�U�H�V�L�Q�� �J�•�Q�H�\�L�Q�G�H�� �\�D�S�Õ�O�D�Q�� �E�X�� �o�D�O�Õ�ú�P�D�O�D�U�Õ�Q�� �Y�H�U�L�O�H�U�L�� �L�N�L��
�E�R�\�X�W�O�X�� �W�H�U�V���o�|�]�•�P��(inversion)�� �L�ú�O�H�P�L�\�O�H�� �G�H�÷�H�U�O�H�Q�G�L�U�L�O�H�U�H�N�� ���'�H��
�*�U�R�R�W���+�H�G�O�L�Q�����D�Q�G���&�R�Q�V�W�D�E�O�H�����������������|�O�o�•�P���K�D�W�O�D�U�Õ�Q�Õ�Q���L�N�L���E�R�\�X�W�O�X��
�H�O�H�N�W�U�L�N�V�H�O�� �U�H�V�L�V�W�L�Y�L�W�H�� �\�H�U�� �D�O�W�Õ�� �G�D�÷�Õ�O�Õ�P�O�D�U�Õ�� �R�U�W�D�\�D�� �o�Õ�N�D�U�Õ�O�P�D�\�D��
�o�D�O�Õ�ú�Õ�O�P�Õ�ú�W�Õ�U�����%�X���o�D�O�Õ�ú�P�D�����|�]�H�O�O�L�N�O�H���(�5�7���Y�H���,�3�7���P�R�G�H�O���N�H�V�L�W�O�H�U�L�Q�H��

�D�L�W�� �E�X�O�J�X�O�D�U�Õ�Q�� �M�H�R�I�L�]�L�N�� �\�R�U�X�P�X�Q�X�� �Y�H�� �D�O�D�Q�G�D�N�L�� �M�H�R�O�R�M�L�N��
�M�H�R�P�R�U�I�R�O�R�M�L�N�� �|�]�H�O�O�L�N�O�H�U�L�Q�� �G�D�K�D�� �|�Q�F�H�� �\�D�S�Õ�O�P�Õ�ú�� �R�O�D�Q�� �o�D�O�Õ�ú�P�D�O�D�U�D��
�G�D�\�D�Q�D�U�D�N���\�D�S�Õ�O�P�Õ�ú���|�]�H�W���G�H�÷�H�U�O�H�Q�G�L�U�P�H�O�H�U�L�Q�L���L�o�H�U�P�H�N�W�H�G�L�U��

�������%�8�/�*�8�/�$�5

�����������ø�N�L���%�R�\�X�W�O�X���0�R�G�H�O�O�H�U�L�Q���<�R�U�X�P�O�D�Q�P�D�V�Õ

	 �+�D�W�����¶�L�Q���(�5�7���Y�H���,�3�7���P�R�G�H�O���N�H�V�L�W�O�H�U�L�Q�H���D�L�W���E�X�O�J�X�O�D�U�����+�D�W���%�.�%��
�'�*�'�� �\�|�Q�O�•�� �X�]�D�Q�D�Q�� �Y�H�� �D�O�D�Q�G�D�N�L�� �H�Q�� �X�]�X�Q�� �K�D�W�W�Õ�U�� ���ù�H�N�L�O�� �������� �+�D�W��
�X�]�X�Q�O�X�÷�X�� �������� �P�H�W�U�H�G�L�U�� �Y�H�� �\�H�U�D�O�W�Õ�Q�Õ�Q�� �������� �P�H�W�U�H�� �G�H�U�L�Q�O�L�÷�H�� �N�D�G�D�U��
�R�O�D�Q�� �N�Õ�V�P�Õ�� �H�O�H�N�W�U�L�N�V�H�O�� �U�H�V�L�V�W�L�Y�L�W�H�� �\�D�U�G�Õ�P�Õ�\�O�D�� �R�U�W�D�\�D�� �o�Õ�N�D�U�Õ�O�P�Õ�ú�W�Õ�U����

�ek�l 6: Hat-1’�n ERT ve IPT model kes�tler� (a) ve yorumlanm�� görüntüler (b).
F�gure 6: ERT and IPT model sect�ons (a) and �nterpreted �mages (b) of L�ne-1.
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�2�O�D�V�Õ�� �I�D�\�O�D�U�O�D�� �L�O�J�L�O�L�� �H�÷�L�P�O�L�� �\�•�N�V�H�N�� �U�H�V�L�V�W�L�Y�L�W�H�O�L�� �]�R�Q�O�D�U�� �E�H�O�L�U�J�L�Q��
�R�O�D�U�D�N�� �J�|�U�•�O�P�H�N�W�H�G�L�U���� �%�X�� �]�R�Q�X�Q�� �D�O�W�Õ�Q�G�D�� �N�L�O�� �L�o�H�U�L�÷�L�� �\�•�N�V�H�N�� �E�L�U��
�E�L�U�L�P���Y�H���•�V�W�•�Q�G�H���L�V�H���\�•�N�V�H�N���U�H�V�L�V�W�L�Y�L�W�H�O�L���E�L�U���W�D�E�D�N�D���Y�D�U�G�Õ�U�����0�R�G�H�O��
�N�D�O�Õ�Q���E�L�U���o�|�N�H�O���G�R�O�J�X�V�X�Q�X�Q���Y�D�U�O�Õ�÷�Õ�Q�Õ���R�U�W�D�\�D���N�R�\�P�D�N�W�D�G�Õ�U��

	 �+�D�W�����¶�Q�L�Q���(�5�7���Y�H���,�3�7���P�R�G�H�O���N�H�V�L�W�O�H�U�L�Q�H���D�L�W���E�X�O�J�X�O�D�U�����<�D�N�O�D�ú�Õ�N��
�R�O�D�U�D�N���%���'���X�]�D�Q�Õ�P�O�Õ���E�L�U���K�D�W�W�Õ�U���Y�H���+�D�W�����¶�L���V�R�Q�X�Q�D���G�R�÷�U�X���N�H�V�P�H�N�W�H�G�L�U����

�8�]�X�Q�O�X�÷�X�����������P�H�W�U�H�G�L�U���Y�H���\�H�U�D�O�W�Õ�Q�Õ�Q���������P�H�W�U�H���G�H�U�L�Q�O�L�÷�H���N�D�G�D�U���R�O�D�Q��
�N�Õ�V�P�Õ�Q�G�D�N�L�� �\�H�U�D�O�W�Õ�� �G�D�÷�Õ�O�Õ�P�Õ�Q�Õ�Q�� �J�H�R�P�H�W�U�L�V�L�� �H�O�H�N�W�U�L�N�V�H�O�� �U�H�V�L�V�W�L�Y�L�W�H��
�\�D�U�G�Õ�P�Õ�\�O�D���J�|�U�•�Q�W�•�O�H�Q�P�L�ú�W�L�U�����ù�H�N�L�O�����������+�D�W�W�Õ�Q���(�5�7���P�R�G�H�O���N�H�V�L�W�L�Q�G�H��
���������P�H�W�U�H�G�H���E�L�U���I�D�\�Õ�Q���Y�D�U�O�Õ�÷�Õ�Q�Õ���J�|�V�W�H�U�H�Q���E�L�U���G�H�÷�L�ú�L�P���E�X�O�X�Q�P�D�N�W�D�G�Õ�U����
�)�D�\�Õ�Q�� �E�D�W�Õ�V�Õ�Q�G�D�N�L�� �\�•�N�V�H�N�� �U�H�V�L�V�W�L�Y�L�W�H�O�L�� �E�L�U�L�P�O�H�U�� �E�X�� �D�O�D�Q�G�D�� �H�O�G�H��
�H�G�L�O�H�Q�� �H�Q�� �\�•�N�V�H�N�� �U�H�V�L�V�W�L�Y�L�W�H�� �G�H�÷�H�U�O�H�U�L�Q�H�� �V�D�K�L�S�W�L�U�� �Y�H�� �N�R�Q�J�O�R�P�H�U�D��
�N�L�O���N�X�P���D�U�G�D�O�D�Q�P�D�O�Õ���V�H�U�L�\�L���J�|�V�W�H�U�P�H�N�W�H�G�L�U��

�ek�l 7: Hat-2’n�n ERT ve IPT model kes�tler� (a) ve yorumlanm�� görüntüler (b).
F�gure 7: L�ne-2’s ERT and IPT model sect�ons (a) and �nterpreted �mages (b).
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	 �+�D�W�����¶�•�Q���(�5�7���Y�H���,�3�7���P�R�G�H�O���N�H�V�L�W�O�H�U�L�Q�H���D�L�W���E�X�O�J�X�O�D�U�����*�*�'��
�.�.�%�� �X�]�D�Q�Õ�P�O�Õ�G�Õ�U�� �Y�H�� �������� �P�H�W�U�H�� �X�]�X�Q�O�X�÷�X�Q�G�D�G�Õ�U���� �+�D�W������ �Y�H�� ���¶�\�L��
�N�H�V�H�Q�� �E�X�� �K�D�W�� �\�H�U�D�O�W�Õ�Q�Õ�Q�� ������ �P�H�W�U�H�� �G�H�U�L�Q�O�L�÷�H�� �N�D�G�D�U�� �R�O�D�Q�� �\�H�U�D�O�W�Õ��
�G�D�÷�Õ�O�Õ�P�Õ�Q�Õ�� �J�|�U�•�Q�W�•�O�H�P�H�N�W�H�G�L�U�� ���ù�H�N�L�O�� �������� �%�X�� �K�D�W�W�D�N�L�� �D�P�D�o�� �G�L�÷�H�U��
�K�D�W�O�D�U�G�D�N�L���I�D�\�O�D�U�D���G�L�N���R�O�D�V�Õ���I�D�\�O�D�U�Õ�Q���R�O�X�S���R�O�P�D�G�Õ�÷�Õ�Q�Õ���D�U�D�ú�W�Õ�U�P�D�N�W�Õ�U����
�.�D�E�D���W�D�Q�H�O�L���D�O�•�Y�\�R�Q���R�O�D�U�D�N���G�•�ú�•�Q�•�O�H�Q���E�L�U���N�D�P�D���G�•�ú�•�N���U�H�V�L�V�W�L�Y�L�W�H�O�L��
�W�D�E�D�N�D���L�o�L�Q�H���G�R�÷�U�X���X�]�D�Q�P�D�N�W�D�G�Õ�U�����*�*�'�¶�\�D���G�R�÷�U�X���ú�D�U�M�O�D�U���G�H�Y�D�P��
�H�W�P�H�N�W�H�� �Y�H�� �\�D�N�O�D�ú�Õ�N�� ������ �P�H�W�U�H�G�H�� �E�L�U�� �D�Q�G�D�� �V�R�Q�� �E�X�O�P�D�N�W�D�G�Õ�U���� �%�X��
�G�X�U�X�P�� �E�X�U�D�G�D�� �V�•�U�H�N�V�L�]�O�L�N�� �R�O�X�ú�W�X�U�D�E�L�O�H�F�H�N�� �E�L�U�� �R�U�W�D�P�Õ�Q��
�R�O�D�E�L�O�H�F�H�÷�L�Q�L���G�•�ú�•�Q�G�•�U�P�H�N�W�H�G�L�U��

	 �+�D�W�����¶�•�Q�� �(�5�7�� �Y�H�� �,�3�7�� �P�R�G�H�O�� �N�H�V�L�W�O�H�U�L�Q�H�� �D�L�W�� �E�X�O�J�X�O�D�U�����$�O�D�Q�Õ�Q��
�G�R�÷�X���N�Õ�V�P�Õ�Q�G�D���D�O�Õ�Q�D�Q���Y�H���'�.�'���%�*�%���\�|�Q�O�•���E�L�U���K�D�W�W�Õ�U�����+�D�W���X�]�X�Q�O�X�÷�X��
�������� �P�H�W�U�H�G�L�U�� �Y�H�� �\�D�N�O�D�ú�Õ�N�� ������ �P�H�W�U�H�O�L�N�� �E�L�U�� �G�H�U�L�Q�O�L�N�� �L�Q�F�H�O�H�Q�P�L�ú�W�L�U��
���ù�H�N�L�O�� �������� �'�.�'�¶�G�D�� �D�O�D�Q�G�D�� �J�|�U�•�O�H�Q�� �S�H�N�L�ú�P�H�P�L�ú�� �N�R�Q�J�O�R�P�H�U�D�G�D�Q��
�V�R�Q�U�D�� �U�H�V�L�V�W�L�Y�L�W�H�� �G�H�÷�H�U�O�H�U�L�� �G�•�ú�P�H�N�W�H�� �Y�H�� �R�O�D�V�Õ�O�Õ�N�O�D�� �N�L�O�L�� �E�L�U�� �E�L�U�L�P�H��
�J�L�U�L�O�P�H�N�W�H�G�L�U�����.�L�O�O�L���E�L�U�L�P�L�Q���•�V�W�•�Q�G�H���L�V�H���\�L�Q�H���N�D�P�D���E�L�o�L�P�O�L���X�]�D�Q�D�Q��
�N�D�E�D�� �W�D�Q�H�O�L�� �Y�H�� �R�O�D�V�Õ�O�Õ�N�O�D�� �W�D�ú�N�Õ�Q�� �P�D�O�]�H�P�H�V�L�� �D�O�•�Y�\�R�Q�� �E�L�U�� �W�D�E�D�N�D��
�E�X�O�X�Q�P�D�N�W�D�G�Õ�U�����%�X���W�D�E�D�N�D�Q�Õ�Q���D�O�W�Õ�Q�G�D�N�L���N�L�O�O�L���W�D�E�D�N�D���L�O�H���'�.�'�¶�G�D�N�L��
�N�L�O�O�L�� �W�D�E�D�N�D�� �D�U�D�V�Õ�Q�G�D�N�L�� �\�D�N�O�D�ú�Õ�N�� ������ �P�H�W�U�H�G�H�Q�� �I�D�]�O�D�� �R�O�D�Q�� �V�H�Y�L�\�H��
�G�H�÷�L�ú�L�N�O�L�÷�L���E�X�U�D�G�D���E�L�U���I�D�\�Õ�Q���R�O�P�D���R�O�D�V�Õ�O�Õ�÷�Õ�Q�Õ���J�•�o�O�H�Q�G�L�U�P�H�N�W�H�G�L�U��

�ek�l 8: Hat-3’ün ERT ve IPT model kes�tler� (a) ve yorumlanm�� görüntüler (b).
F�gure 8: ERT and IPT model sect�ons of L�ne-3 (a) and �nterpreted �mages (b).
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	 �+�D�W�����¶�L�Q���(�5�7���Y�H���,�3�7���P�R�G�H�O���N�H�V�L�W�O�H�U�L�Q�H���D�L�W���E�X�O�J�X�O�D�U�����.�'���*�%��
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10�������0�R�G�H�O���G�H�U�L�Q�O�L�÷�L���\�D�N�O�D�ú�Õ�N���R�O�D�U�D�N���������P�H�W�U�H�\�H���X�O�D�ú�P�D�N�W�D�G�Õ�U��������
�L�O�H�� ������ �P�H�W�U�H�� �D�U�D�V�Õ�Q�G�D�� �\�•�]�H�\�H�� �\�D�N�Õ�Q�� �\�•�N�V�H�N�� �R�O�D�E�L�O�H�F�H�N��
�U�H�V�L�V�W�L�Y�L�W�H�O�H�U�H�� �V�D�K�L�S�� �E�L�U�� �R�U�W�D�P�� �E�X�O�X�Q�P�D�N�W�D�G�Õ�U���� �.�H�V�L�W�O�H�U�G�H�� �R�O�D�V�Õ��
�I�D�\�� �K�D�W�W�Õ�� �Y�H�� �L�O�L�ú�N�L�O�L�� �U�H�V�L�V�W�L�Y�L�W�H�� �Y�H�� �ú�D�U�M�O�D�Q�P�D�� �G�H�÷�L�ú�L�P�O�H�U�L�� �D�o�Õ�N�o�D��
�J�|�U�•�O�P�H�N�W�H�G�L�U���� �+�D�W�W�Õ�Q�� �������� �L�O�H�� �������� �P�H�W�U�H�O�H�U�L�� �D�U�D�V�Õ�Q�G�D�N�L�� �N�D�O�Õ�Q��
�D�O�•�Y�\�D�O�� �|�U�W�•�Q�•�Q�� �E�X�U�D�G�D�N�L�� �I�D�\�O�D�Q�P�D�� �L�O�H�� �L�O�L�ú�N�L�O�L�� �R�O�D�E�L�O�H�F�H�÷�L�� �|�Q��
�J�|�U�•�O�P�H�N�W�H�G�L�U��

�����������(�5�7���Y�H���,�3�7���0�R�G�H�O�O�H�U�L�Q�L�Q���d�L�W���'�L�\�D�J�U�D�P�O�D�U�Õ

	 �+�D�W�O�D�U�� �D�U�D�V�Õ�Q�G�D�N�L�� �L�O�L�ú�N�L�O�H�U�L�� �G�D�K�D�� �L�\�L�� �R�U�W�D�\�D�� �N�R�\�D�E�L�O�P�H�N��
�D�P�D�F�Õ�\�O�D�� �(�5�7�� �P�R�G�H�O�O�H�U�L�� �L�N�L�� �D�\�U�Õ�� �E�|�O�J�H�� �L�o�L�Q�� �G�H�÷�L�ú�L�N�� �E�D�N�Õ�ú��
�D�o�Õ�O�D�U�Õ�Q�G�D���o�L�W���G�L�\�D�J�U�D�P�O�D�U�Õ���N�X�O�O�D�Q�Õ�O�D�U�D�N���J�|�U�•�Q�W�•�O�H�Q�G�L�U�L�O�P�L�ú�W�L�U����
�ù�H�N�L�O�� �����¶�G�H�� �+�D�W�������� ���� �Y�H�� ���¶�•�Q�� �J�•�Q�H�\�E�D�W�Õ�G�D�Q�� �N�X�]�H�\�G�R�÷�X�\�D��
�G�R�÷�U�X���E�D�N�Õ�ú���D�o�Õ�V�Õ���L�O�H���H�O�G�H���H�G�L�O�H�Q���o�L�W���G�L�\�D�J�U�D�P�Õ���J�|�U�•�O�P�H�N�W�H�G�L�U����
�'�H�÷�L�ú�L�N�� �D�o�Õ�O�D�U�G�D�Q�� �Y�H�U�L�O�H�Q�� �o�L�W���G�L�\�D�J�U�D�P�O�D�U�Õ�� �L�Q�F�H�O�H�Q�G�L�÷�L�Q�G�H�� �E�X��
�N�Õ�V�Õ�P�G�D�N�L�� �I�D�\�O�D�U�Õ�Q�� �D�o�Õ�N�� �R�O�D�U�D�N�� �Y�H�� �L�O�L�ú�N�L�O�L�� �E�L�U�� �X�]�D�Q�Õ�P�� �L�o�L�Q�G�H��
�R�O�G�X�÷�X�� �J�|�U�•�O�P�H�N�W�H�G�L�U�����$�\�U�Õ�F�D�� �•�V�W�W�H�N�L�� �N�D�E�D�� �W�D�Q�H�O�L�� �o�|�N�H�O�O�H�U�� �G�H��

�ek�l 9: Hat-4’ün ERT ve IPT model kes�tler� (a) ve yorumlanm�� görüntüler (b).
F�gure 9: ERT and IPT model sect�ons of L�ne-4 (a) and �nterpreted �mages (b).
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�E�H�Q�]�H�U�� �E�L�U�� �L�O�L�ú�N�L�� �L�o�L�Q�G�H�� �G�D�÷�Õ�O�P�D�N�W�D�G�Õ�U���� �%�|�\�O�H�F�H�� �J�•�Q�H�\�G�H�Q��
�N�X�]�H�\�H�� �G�R�÷�U�X�� �o�|�N�H�O�� �W�D�E�D�N�D�V�Õ�Q�Õ�Q�� �N�D�O�Õ�Q�O�D�ú�W�Õ�÷�Õ�� �Y�H�� �U�H�V�L�V�W�L�Y�L�W�H��
�G�H�÷�H�U�L�Q�L�Q�� �D�U�W�W�Õ�÷�Õ�� �J�|�U�•�O�P�H�N�W�H�G�L�U���� �%�X�� �G�X�U�X�P�� �W�L�S�L�N�� �E�L�U�� �o�|�N�P�H��
�D�O�D�Q�Õ���J�|�U�•�Q�W�•�V�•���Y�H���R�Q�X�Q�O�D���L�O�L�ú�N�L�O�L���E�L�U���o�|�N�H�O���G�R�O�J�X�V�X���N�D�U�D�N�W�H�U�L��
�V�X�Q�P�D�N�W�D�G�Õ�U���� �'�H�U�L�Q�H�� �G�R�÷�U�X�� �U�H�V�L�V�W�L�Y�L�W�H�O�H�U�G�H�� �|�Q�H�P�O�L�� �E�L�U�� �G�•�ú�•�ú��
�J�|�U�•�O�P�H�N�W�H�G�L�U����

	 �'�R�÷�X�G�D�N�L���E�D�N�Õ�ú���D�o�Õ�V�Õ�\�O�D���E�D�N�Õ�O�G�Õ�÷�Õ�Q�G�D���N�H�V�L�W�O�H�U�L�Q���o�R�N���X�\�X�P�O�X��
�R�O�G�X�÷�X���Y�H���N�D�P�D���E�L�o�L�P�O�L���o�|�N�H�O���W�R�S�O�X�O�X�÷�X���L�O�H���I�D�\�O�D�Q�P�D���D�U�D�V�Õ�Q�G�D�N�L��
�L�O�L�ú�N�L�� �D�o�Õ�N���E�L�o�L�P�G�H���J�|�U�•�O�H�E�L�O�P�H�N�W�H�G�L�U���� �)�D�\�O�D�Q�P�D�\�D���E�D�÷�O�Õ���R�O�D�U�D�N��
�K�D�W�W�Õ�Q�� �G�R�÷�X�V�X�Q�D�� �G�R�÷�U�X�� �U�H�V�L�V�W�L�Y�L�W�H�O�H�U�G�H�� �|�Q�H�P�O�L�� �E�L�U�� �D�]�D�O�P�D��

�E�X�O�X�Q�P�D�N�W�D�G�Õ�U�����ù�H�N�L�O�������¶�G�H���I�D�\�O�D�Q�P�D���Y�H���•�V�W�W�H�N�L���o�|�N�H�O���W�D�E�D�N�D�O�D�U�Õ��
�D�U�D�V�Õ�Q�G�D�N�L���L�O�L�ú�N�L���G�D�K�D���L�\�L���J�|�U�•�O�H�E�L�O�P�H�N�W�H�G�L�U��

	 �$�\�Q�Õ���E�L�o�L�P�G�H���,�3�7���P�R�G�H�O���N�H�V�L�W�O�H�U�L���G�H�÷�L�ú�L�N���D�o�Õ�O�D�U�G�D�Q���K�H�U���L�N�L���E�|�O�J�H��
�L�o�L�Q���o�L�W���G�L�\�D�J�U�D�P�O�D�U�Õ���L�O�H���J�|�U�•�Q�W�•�O�H�Q�H�U�H�N�����D�O�D�Q�G�D�N�L���,�3���ú�D�U�M�O�D�U�Õ���D�U�D�V�Õ�Q�G�D�N�L��
�G�H�÷�L�ú�L�P�O�H�U�L�Q���L�O�L�ú�N�L�V�L���L�Q�F�H�O�H�Q�P�H�\�H���o�D�O�Õ�ú�Õ�O�P�Õ�ú�W�Õ�U�����%�D�W�Õ�G�D�N�L���N�Õ�V�P�Õ�Q���,�3�7��
�o�L�W�� �G�L�\�D�J�U�D�P�Õ�� �|�U�Q�H�N�O�H�U�L�Q�G�H�Q�� �E�L�U�L���ù�H�N�L�O�� �����¶�W�H�� �Y�H�U�L�O�P�H�N�W�H�G�L�U���� �,�3��
�ú�D�U�M�O�D�Q�P�D�O�D�U�Õ���D�U�D�V�Õ�Q�G�D���L�\�L���E�L�U���L�O�L�ú�N�L���Y�D�U�G�Õ�U���Y�H���J�H�Q�H�O�G�H���N�D�E�D���W�D�Q�H�O�L���o�|�N�H�O��
�L�o�L�Q�G�H�N�L�� �G�D�÷�Õ�O�Õ�P�O�D�U�Õ�Q�� �E�L�U�E�L�U�L�Q�L�� �L�]�O�H�G�L�÷�L�� �J�|�U�•�O�P�H�N�W�H�G�L�U���� �$�\�Q�Õ�� �R�O�J�X��
�G�R�÷�X�G�D�N�L�� �D�O�D�Q�� �L�o�L�Q�� �G�H�� �J�H�o�H�U�O�L�G�L�U�� �Y�H�� �ú�D�U�M�O�D�Q�P�D�� �G�H�÷�L�ú�L�P�O�H�U�L�� �E�H�Q�]�H�U��
�W�D�E�D�N�D�O�D�U���L�o�L�Q�G�H���Y�H���I�D�\�O�D�Q�P�D�O�D�U���L�O�H���L�O�L�ú�N�L�O�L���E�L�U���G�D�÷�Õ�O�Õ�P���V�X�Q�P�D�N�W�D�G�Õ�U��

�ek�l 10: Hat-5’�n ERT ve IPT model kes�tler� (a) ve yorumlanm�� görüntüler (b).
F�gure 10: ERT and IPT model sect�ons (a) and �nterpreted �mages (b) of L�ne-5.
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�ek�l 11: Hat-1, 2 ve 3’ün güneybat�dan kuzeydo�uya do�ru bak�� aç�s� �le elde ed�len ç�t d�yagram� görüntüsü.
F�gure 11: Fence d�agram �mage of L�ne-1, 2 and 3, obta�ned from a southwestward to northeast perspect�ve.

�ek�l 12: Hat-4 ve 5’�n do�udan bat�ya do�ru bak�� aç�s� �le elde ed�len ç�t d�yagram� görüntüsü.
F�gure 12: Fence d�agram �mage obta�ned from the east-west perspect�ve of l�nes-4 and 5.
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�ek�l 13: Hat-1, 2 ve 3’ün güneybat�dan kuzeydo�uya do�ru bak�� aç�s� �le elde ed�len ç�t d�yagram� görüntüsü.
F�gure 13: Fence d�agram �mage of L�ne-1, 2 and 3, obta�ned from a southwestward to northeast perspect�ve.
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