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Abstract: This study aims to identify the geomorphological characteristics of the Dipsiz Valley and to evaluate
its geomorphotourism potential. The Dipsiz Valley is located in the eastern part of the Gediz Graben, within
the morphotectonic transition zone between the graben floor and the surrounding elevated terrains. The valley
has developed on a Paleozoic metamorphic basement composed of gneiss, schist, and quartzite, and represents
a narrow, deeply incised, structurally controlled fluvial valley. Although the valley forms a tributary within the
upper catchment of the Cingene Stream, it is treated in this study as an independent morphometric unit.

GIS-based morphometric analyses were conducted using a 30 m resolution digital elevation model (ASTER
GDEM), including slope, aspect, elevation, and morphographic assessments. Hypsometric analysis was applied
to evaluate the topographic evolution of the valley. In addition, geological maps provided by the General
Directorate of Mineral Research and Exploration (MTA), satellite imagery, and field observations were
integrated to determine lithological and morphotectonic controls.

The results indicate that the Dipsiz Valley is a youthful fluvial system characterized by high relief energy,
where vertical incision dominates over lateral erosion. South- and southwest-facing slopes are subject to intense
mechanical weathering and selective erosion processes, whereas north-facing slopes exhibit relatively more
stable morphological conditions under more humid microclimatic settings. Lithological resistance contrasts
have led to the development of stepped longitudinal profiles, micro-waterfall thresholds, and badland-like
microforms along the valley.

These geomorphological characteristics demonstrate that the Dipsiz Valley possesses high scientific, aesthetic,
and educational value, qualifying it as a geomorphosite. Within the scope of geomorphotourism assessment,
the area exhibits high scientific value in terms of the representativeness of geomorphological processes, high
aesthetic value due to pronounced topographic and lithological contrasts, and moderate-to-high educational
value resulting from the direct observability of active surface processes. These attributes indicate that the
Dipsiz Valley offers significant local-scale geomorphotourism potential.
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Oz: Bu calisma, Usak ili Esme ilgesi sinirlarinda yer alan Dipsiz Vadisi’nin jeomorfolojik 6zelliklerini ortaya
koymay1 ve alanin jeomorfoturizm potansiyelini degerlendirmeyi amacglamaktadir. Dipsiz Vadisi, Gediz
Grabeni’nin dogu kesiminde, graben tabani ile yiikselmis topografik alanlar arasindaki morfotektonik gecis
kusaginda, Paleozoyik yasli gnays, sist ve kuvarsitlerden olusan metamorfik temel iizerinde gelismis dar ve
derin kesitli yapisal denetimli bir fliivyal vadi niteligindedir. Vadi, bdlgesel drenaj sistemi iginde Cingene
Deresi’nin yukart havzasina bagli bir yan kol vadisi olmakla birlikte, bu ¢aligma kapsaminda bagimsiz bir
morfometrik birim olarak ele alinmistir.

Arastirmada 30 m ¢6ziiniirliiklii ASTER GDEM verisi kullanilarak CBS tabanli egim, baki, yiikselti ve
morfografya analizleri ger¢eklestirilmis; hipsometrik analiz ile vadinin topografik evrimi degerlendirilmistir.
Ayrica MTA jeoloji haritalar1, uydu goriintiileri ve arazi gozlemleri birlikte degerlendirilerek litolojik ve
morfotektonik denetim ortaya konulmustur.

Elde edilen bulgular, Dipsiz Vadisi’nin yiiksek rolyef enerjisine sahip, diisey asinimin yanal aginima baskin
oldugu geng karakterli bir fliivyal sistem oldugunu gostermektedir. Giiney ve giineybati bakili yamaclarda
mekanik ayrigsma ve selektif erozyon siirecleri etkili olurken, kuzey bakili yamaglar daha nemli mikroklimatik
kosullar altinda gdrece daha stabil morfolojik 6zellikler sergilemektedir. Litolojik direng¢ farklar1 vadide
basamakli profil gelisimi, mikroselale esikleri ve kirgibayir benzeri mikroformlarin olusumuna neden
olmustur.

Bu jeomorfolojik 6zellikler, Dipsiz Vadisi’nin bilimsel, estetik ve egitsel degeri yiiksek bir jeomorfosit niteligi
tagidigin1 gostermektedir. Jeomorfoturizm degerlendirmesi kapsaminda alan; jeomorfolojik siireclerin temsil
giicli bakimindan yiiksek bilimsel degere, topografik ve litolojik kontrastlara bagli yiiksek estetik degere ve
stireglerin arazide dogrudan gézlemlenebilirligi sayesinde orta-yiiksek diizeyde egitsel degere sahip olup, yerel
Olcekte yiiksek bir jeomorfoturizm potansiyeli sunmaktadir.

Anahtar Kelimeler: Dipsiz Vadisi, Gediz Grabeni, morfometrik analiz, jeomorfoturizm
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Structured Abstract:

Although numerous studies have investigated the morphotectonic evolution of graben systems in
Western Tiirkiye, the geomorphological characteristics and geomorphotourism potential of small-scale
structurally controlled valleys developed along graben margins have received limited attention. Most studies
focusing on valleys located along the eastern margin of the Gediz Graben have remained at a regional scale
and have not sufficiently addressed the local-scale relationships between lithology, tectonic processes, and
fluvial erosion. This situation highlights the need for detailed investigations of valley development processes
and geoheritage values in landscapes shaped by active tectonics. Accordingly, this study aims to examine the
geomorphological characteristics of Dipsiz Valley, located on the eastern margin of the Gediz Graben, to
identify the morphotectonic processes controlling its evolution and to assess its geomorphotourism potential.

The research employed an integrated methodology combining quantitative topographic analyses with
field-based geomorphological observations. The primary dataset consisted of ASTER GDEM data with a
spatial resolution of 30 m. Elevation, slope, aspect, and morphographic analyses were conducted in a GIS
environment using the digital elevation model, while hypsometric analysis was applied to determine the stage
of topographic development. In addition, 1:100,000-scale geological maps produced by the General Directorate
of Mineral Research and Exploration (MTA), satellite imagery, and field observations were evaluated together
to identify the lithological and structural controls influencing valley evolution. The geomorphotourism
potential of the area was assessed using the geomorphosite evaluation approaches proposed by Reynard et al.
(2007) and Coratza and Giusti (2005).

The results indicate that Dipsiz Valley is a youthful fluvial system developed along the eastern margin
of the Gediz Graben. The hypsometric integral value of approximately 0.64 reveals that vertical incision
remains an active geomorphic process and that the landscape still preserves characteristics of a youthful stage
of topographic evolution. Slope analyses demonstrate the predominance of steep valley-side gradients, whereas
aspect analyses indicate the dominance of south- and southwest-facing slopes. Lithological assessments show
that quartzite and gneiss units form resistant thresholds, while schists are more susceptible to erosion. As a
result of these lithological contrasts, narrow gorge sections, stepped longitudinal profiles, micro-waterfalls,
and various erosional landforms have developed within the valley. Field observations further reveal that the
drainage network is strongly controlled by structural lineaments and that the present morphology of the valley
has evolved through the combined influence of tectonic uplift and fluvial erosion. Geomorphosite assessment
results indicate that the area possesses high scientific, aesthetic, and educational value.

The findings demonstrate that Dipsiz Valley is not merely a locally developed fluvial valley but also
an important geoheritage site reflecting the morphotectonic evolution of the Gediz Graben. The study
contributes to the literature by highlighting the combined influence of active tectonics and lithological
variability on the evolution of valleys developed along graben margins. Furthermore, the direct observability
of geomorphic processes, the high degree of topographic diversity, and the remarkable visual attractiveness of
the area indicate a significant geomorphotourism potential. In this respect, the study provides a comparative
methodological framework for future research focusing on the geomorphological evolution and geoheritage
values of tectonically controlled valleys in Western Tiirkiye.

Keywords: Dipsiz Valley, Gediz Graben, morphometric analysis, geomorphotourism.
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Résumé Structuré:

Bien que de nombreuses études aient porté sur 1’évolution morphotectonique des systémes de graben
dans I’ouest de la Turquie, les caractéristiques géomorphologiques et le potentiel géomorphotouristique des
petites vallées d’origine structurale développées le long des marges des graben n’ont fait 1’objet que d’une
attention limitée. La plupart des études portant sur les vallées situées le long du bord oriental du graben de
Gediz se sont limitées a une échelle régionale et n’ont pas suffisamment abordé les relations a 1’échelle locale
entre la lithologie, les processus tectoniques et I’érosion fluviale. Cette situation souligne la nécessité de mener
des recherches détaillées sur les processus de formation des vallées et les valeurs du patrimoine géologique
dans les paysages fagonnés par une tectonique active. En conséquence, cette étude vise a examiner les
caractéristiques géomorphologiques de la vallée de Dipsiz, située sur la marge orientale du graben de Gediz,
afin d’identifier les processus morphotectoniques régissant son évolution et d’évaluer son potentiel
géomorphotouristique.

La recherche a utilisé une méthodologie intégrée combinant des analyses topographiques quantitatives
et des observations géomorphologiques sur le terrain. L’ensemble de données principal était constitué de
données ASTER GDEM d’une résolution spatiale de 30 m. Des analyses d’altitude, de pente, d’exposition et
morphographiques ont été menées dans un environnement SIG a I’aide du mod¢le numérique d’altitude, tandis
qu’une analyse hypsométrique a été appliquée pour déterminer le stade de développement topographique. De
plus, des cartes géologiques a 1’échelle 1:100 000 produites par la Direction générale de la recherche et de
I’exploration miniéres (MTA), des images satellites et des observations sur le terrain ont été évaluées
conjointement afin d’identifier les facteurs lithologiques et structurels influengant 1’évolution de la vallée. Le
potentiel géomorphotouristique de la zone a été évalué a I’aide des approches d’évaluation des géomorphosites
proposées par Reynard et al. (2007) et Coratza et Giusti (2005).

Les résultats indiquent que la vallée de Dipsiz est un systéme fluvial jeune qui s’est développé le long
de la marge orientale du graben de Gediz. La valeur de I’intégrale hypsométrique, d’environ 0,64, révele que
I’incision verticale reste un processus géomorphologique actif et que le paysage conserve encore les
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caractéristiques d’un stade précoce de 1’évolution topographique. Les analyses de pente démontrent la
prédominance de gradients raides sur les flancs de la vallée, tandis que les analyses d’exposition indiquent la
prédominance des versants orientés au sud et au sud-ouest. Les évaluations lithologiques montrent que les
unités de quartzite et de gneiss forment des seuils résistants, tandis que les schistes sont plus sensibles a
I’érosion. En raison de ces contrastes lithologiques, des sections de gorge étroites, des profils longitudinaux en
escalier, des micro-cascades et diverses formes de relief érosives se sont développées au sein de la vallée. Les
observations sur le terrain révélent en outre que le réseau hydrographique est fortement controlé par des
linéaments structuraux et que la morphologie actuelle de la vallée a évolué sous I’influence combinée d’un
soulévement tectonique et de 1’érosion fluviale. Les résultats de 1’évaluation des géomorphosites indiquent que
la zone posséde une grande valeur scientifique, esthétique et pédagogique.

Ces résultats démontrent que la vallée de Dipsiz n’est pas simplement une vallée fluviale a
développement local, mais également un site important du patrimoine géologique reflétant 1’évolution
morphotectonique du graben de Gediz. L’étude apporte une contribution a la littérature en mettant en évidence
I’influence combinée de la tectonique active et de la variabilité lithologique sur 1’évolution des vallées
développées le long des marges des grabens. De plus, I’observabilité directe des processus géomorphologiques,
le haut degré de diversité topographique et ’attrait visuel remarquable de la région indiquent un potentiel
géomorphotouristique significatif. A cet égard, I’étude fournit un cadre méthodologique comparatif pour de
futures recherches axées sur I’évolution géomorphologique et les valeurs de patrimoine géologique des vallées
d’origine tectonique dans I’ouest de la Turquie.

Mots-clés : Vallée de Dipsiz, graben de Gediz, analyse morphométrique, géomorphotourisme

Resumen Estructurado:

Aunque numerosos estudios han investigado la evolucién morfotectonica de los sistemas de graben
en el oeste de Turquia, las caracteristicas geomorfologicas y el potencial geomorfoldgico-turistico de los valles
a pequeila escala, controlados estructuralmente y desarrollados a lo largo de los margenes de los graben, han
recibido una atencion limitada. La mayoria de los estudios centrados en los valles situados a lo largo del margen
oriental del graben de Gediz se han limitado a una escala regional y no han abordado suficientemente las
relaciones a escala local entre la litologia, los procesos tectonicos y la erosion fluvial. Esta situacion pone de
relieve la necesidad de realizar investigaciones detalladas sobre los procesos de desarrollo de los valles y los
valores del patrimonio geoldgico en paisajes moldeados por la tectonica activa. En consecuencia, el presente
estudio tiene como objetivo examinar las caracteristicas geomorfoldgicas del valle de Dipsiz, situado en el
margen oriental del graben de Gediz, identificar los procesos morfotectonicos que controlan su evolucion y
evaluar su potencial geoturistico.

La investigacion empled una metodologia integrada que combinaba analisis topograficos cuantitativos
con observaciones geomorfoldgicas sobre el terreno. El conjunto de datos principal consistié en datos ASTER
GDEM con una resolucion espacial de 30 m. Se llevaron a cabo analisis de altitud, pendiente, orientacion y
morfografia en un entorno SIG utilizando el modelo digital de elevacion, mientras que se aplico un analisis
hipsométrico para determinar la etapa de desarrollo topografico. Ademas, se evaluaron conjuntamente los
mapas geologicos a escala 1:100 000 elaborados por la Direcciéon General de Investigacion y Exploracion
Minera (MTA), las imagenes de satélite y las observaciones de campo para identificar los controles litologicos
y estructurales que influyen en la evolucion del valle. El potencial geomorfologico-turistico de la zona se
evalu¢ utilizando los enfoques de evaluacion de geomorfositos propuestos por Reynard et al. (2007) y Coratza
y Giusti (2005).

Los resultados indican que el valle del Gediz es un sistema fluvial joven desarrollado a lo largo del
margen oriental del graben del Gediz. El valor de la integral hipsométrica, de aproximadamente 0,64, revela
que la incisidon vertical sigue siendo un proceso geomorfoldgico activo y que el paisaje aun conserva
caracteristicas propias de una etapa temprana de la evolucion topografica. Los analisis de pendientes
demuestran el predominio de gradientes pronunciados en las laderas del valle, mientras que los analisis de
orientacion indican el predominio de laderas orientadas al sur y al suroeste. Las evaluaciones litologicas
muestran que las unidades de cuarcita y gneis forman umbrales resistentes, mientras que los esquistos son mas
susceptibles a la erosion. Como resultado de estos contrastes litologicos, se han desarrollado en el valle tramos
de desfiladeros estrechos, perfiles longitudinales escalonados, microcascadas y diversas formas de relieve
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erosivas. Las observaciones de campo revelan ademds que la red de drenaje esta fuertemente controlada por
lineamientos estructurales y que la morfologia actual del valle ha evolucionado mediante la influencia
combinada del levantamiento tectdénico y la erosién fluvial. Los resultados de la evaluacion de los
geomorfolitos indican que la zona posee un alto valor cientifico, estético y educativo.

Los resultados demuestran que el valle de Gediz no es simplemente un valle fluvial de desarrollo local,
sino también un importante yacimiento de patrimonio geoldgico que refleja la evolucion morfotectonica del
graben de Gediz. El estudio contribuye a la literatura cientifica al poner de relieve la influencia combinada de
la tectdnica activa y la variabilidad litoloégica en la evolucion de los valles desarrollados a lo largo de los
margenes de los grabenes. Ademas, la observabilidad directa de los procesos geomorficos, el alto grado de
diversidad topografica y el notable atractivo visual de la zona indican un importante potencial geomorfoldgico-
turistico. En este sentido, el estudio proporciona un marco metodoléogico comparativo para futuras
investigaciones centradas en la evolucion geomorfoldgica y los valores de patrimonio geoldgico de los valles
controlados tectonicamente en el oeste de Turquia.

Palabras clave: Valle de Dipsiz, graben de Gediz, analisis morfométrico, geoturismo
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CTpyKTypUpOBaHHOE pe3loMe:

Hecmotps Ha To, 4TO MOp(OTEKTOHMYECKAsT IBOIIOIHS CHCTEM IpaOeHOB B 3amagHoi yactu Typuun
ObuUTa TpeIMeTOM  MHOTOYHCICHHBIX HCCIEJOBAaHUHM, TeOMOpP(OIOTHYEeCKHM XapaKTepUCTHKaM |
reoMop(OTypUCTHIECKOMY MOTEHIMATy MEJIKOMAacIITaOHBIX JOJMH, C(QOPMHUPOBAHHBIX 0] BIUSHHUEM
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CTPYKTYPHBIX HPOIIECCOB M PACIIONIOKEHHBIX BIIOIH KPaeB IpaOCHOB, YICISUIOCh HEJOCTATOYHO BHUMAHIS.
BonbmmHCTBO ¥WCCaeOBaHNH, TMOCBALNICHHBIX [OJMHAM, PACIIOJIOKEHHBIM BIOJh BOCTOYHOW TPAHHUIIBI
I'emusckoro rpabeHa, OCTaBaNCh B PETHOHAIEHOM MacmTade M HEJIOCTaTOYHO YYHUTHIBATH B3aHMMOCBSI3M Ha
MECTHOM YPOBHE MEXIy IJUTOIOTHEH, TEKTOHHYECKIMH IPOLECCAMU W PEYHOH 3po3meil. DTa curyanus
MOJYCPKUBACT HEOOXOAWMOCTh AETANBHOTO W3YYCHHS MpPOIeccOB (OPMHUPOBAHUS MONHH W IEHHOCTH
reoHacyenus B JaHamadrax, cOPMUPOBAHHBIX aKTUBHON TEKTOHHKOW. COOTBETCTBEHHO, IENBI0 JaHHOTO
HCCIICIOBaHHUS SIBIICTCS U3YYCHUE T€OMOP(POIOTHICCKIX XapaKTECPUCTUK TOJUHBI J{MIICU3, paCIIOI0KEHHON
Ha BOCTOYHOU rpaHuile rpabeHa ['enus, BBIABICHHE MOP(POTEKTOHUYECKUX MPOIECCOB, OMPEACISIONUX €€
9BOJTIOIHIO, & TAKXKE OLIEHKA €€ T€0TYPUCTHYECKOTO MOTEHIHAIA.

B xome wmccinemoBaHus ObUla  HCIOJIb30BaHa KOMILIEKCHAas METOMNOJIOTHS, COYeTaromas
KOJIMYECTBEHHBIN TONOTpaUuECKHii aHAIH3 C [TOJIEBBIMU TeOMOP(OIOrHuecKUMH HabroieHusIMI. OCHOBHOM
Habop paHHbIX cocTosul u3 nanHeIX ASTER GDEM c mpocrpancTBeHHBIM pa3pemenneM 30 M. AHaiIu3 BBICOT,
YKJIOHOB, J3KCIIO3MIHMH W Mopdorpadpudeckuii aHamu3 mpoBoamwmuck B cpeae [MC ¢ ucmomb3oBaHHEM
mudpoBoit Mozenu penbeda, a TUICOMETPHUCCKHN aHANW3 TNPHUMEHSICS Ui OINpPEACICHHUS CTaluu
Tororpaduyeckoro pa3sutis. Kpome Toro, reojormdeckme kaptsl Macmrada 1:100 000, cocraBieHHBIC
I'maBHBIM ynIpaBIEHUEM 110 HCCIIEIOBAHHIO M pa3BeIKe Moye3HbIX HeKonaeMbIX (MTA), cliy THUKOBBIE CHUMKH
U TI0JIeBbIE HAOIIOICHNS OBIIH MPOAHATNU3UPOBAHBI B COBOKYITHOCTH C IIENBIO BBISIBICHHS JTHTOIOTHUECKUX H
CTPYKTYPHBIX (DaKTOPOB, BIUSIONINX Ha 3BOJIOLUIO JOJUHBL. ['€OMOPYOTYpPHUCTHIECKUH TOTEHIMAN paifoHa
OBLT OLIEHEH C HCIIOJIb30BaHHEM IOJXOJOB K OIEHKE reoMop(ocaiToB, npeaaokeHHbIx PeitHapaom u jp.
(2007) u Kopatua u >xyctu (2005).

Pe3ynbTaThl Mokas3bIBaIOT, 4TO JOJMHA JIUICH3 NpeacTaBiseT co0OH MOJIOAYIO PEYHYIO CHCTEMY,
Pa3BUBIIYIOCS BJOJb BOCTOUYHOM OKpauHbl ['enu3ckoro rpabeHa. 3HaueHHE THIICOMETPUYECKOTO MHTErpaa,
paBHoe mpumepHo 0,64, CBUAETENHCTBYET O TOM, YTO BEPTHKAIBHOE BpPE3aHHE OCTAETCS AKTUBHBIM
reoMop(OIOrHIECKIM IPOLECCOM M YTO JAHAMA(PT IMO-TIPEKHEMY COXPAHSIET XapaKTEPUCTHUKH MOJIOHOH
CTaMu TOMOTpa(UUECcKOll 3BOIMIONMHU. AHAIHM3 YKJIOHOB JIEMOHCTPHPYET IpeoOiiafaHue KPYTHIX CKIOHOB
JIOJIMHBI, TOTJ]a KaK aHaJIN3 3KCIIO3HINH YKa3bIBaeT HA JOMHHHUPOBAHHUE CKJIIOHOB, OOPAICHHBIX Ha 0T U FOT0-
3aman. Jlurosormdyeckas OLEHKA ITOKA3bIBAET, YTO KBApLUTOBHIE M T'HEHCOBBIC 00pa3oBaHHMA 00pasyroT
yCTOWYMBBIE TOPOTH, B TO BpeMs KakK CIaHIBl Ooiee MOABEPKEHBI 35po3ud. B pesymbrare 3THX
JMTOJIOTUYECKUX KOHTPACTOB B JIOJIHMHE CHOPMHUPOBAINCH Y3KHE YUACTKU YIIEIUH, CTYIEHYaThIe IIPOI0JIbHBIE
npoduam, MUKPOBOAOMAABI W pa3iMyHbie SpOo3uOHHBIE (GopMbl penbeda. [loneBble HAOMIOIEHUS TaKKe
MOKAa3BIBAIOT, YTO APCHAXHAS CETh B 3HAYUTEIBHOM CTEIIEHU OIIpeesieTCs CTPYKTYPHBIMY JTHHEAMEHTaMH U
9YTO COBpEMEHHasi MOP(OJIOTHs TOJUHBI c(HOPMHUPOBATIACH TI0J] COBMECTHBIM BO3/€HICTBHEM TEKTOHHYECKOTO
MOJHATHSA M PEYHOM 3po3uH. Pe3ynbpTaThl OLEHKH TeoMOP(OCUTOB YKA3bIBAIOT Ha TO, YTO JaHHBIM paiioH
o0azaeT BRICOKOH HAyYHOM, SCTeTHYECKON M 00pa30BaTeIbHON IIEHHOCTHIO.

[Toy4eHnHble JaHHBIE MTOKA3BIBAIOT, YTO JI0JIMHA JuTnicu3 mpeacTaBiseT co00i HE MPOCTO JOKAIBHO
c(OPMHUPOBABIIYIOCS ~ PEYHYIO JOJWHY, HO H BaXXHBIH OOBEKT TEOHACIEAWS, OTPaKAFOIIHHA
MOp(OTEKTOHHYECKYI0 3BoIoNHi0 ['enu3ckoro rpadena. JlaHHOe MCClieIOBaHHE BHOCHT BKJIAJ B HAYUYHYIO
JTUTEPATypy, MOTICPKUBAst COBOKYITHOE BIUSHIE AKTUBHON TEKTOHHUKH U JIATOJIOTHYECKOTO PasHOOOpa3us Ha
SBONIIOIUIO  JIONIWH, c(opMUpOBaBIIMXCS BOOJIh KpaeB rpabeHa. Kpome Toro, BO3MOXKHOCTh
HETIOCPEACTBEHHOTO  HAONIOJCHHUS 32 TeOMOP(OIOTMYECKHMMH  TPOLECCaMH, BBICOKas  CTETEHb
Tomorpaguyeckoro pasHooOpasusi W 3aMedaresibHAs BHU3yajbHas MPUBJICKATEIBHOCTh ATOr0 paiioHa
CBHJICTE/ICTBYIOT O 3HAYUTECILHOM IOTCHIHane reoMopdoTypusmMa. B 3TOM OTHOIICHUHM HaHHOE
WCCIIeIOBaHUE TPENOCTABNISAECT CPABHUTEIHHYIO METOJOJOTHUECKYI0 OCHOBY JUIsl OyIyIIUX HCCIEeIOBaHUH,
MOCBSIIIEHHBIX T€OMOP(HOIOTHYECKON IBOIIONNUN B IICHHOCTSIM T'€OHACIIEIUS TEKTOHMYECKH KOHTPOIUPYEMBIX
nmonuH B 3anagHoi Typrium.

KuroueBblie ciioBa: nonmna J{umncus, rpabeH ['eans, MmophoMeTpuiaecknii aHaIu3, TeoMOPPOTYPH3M

TR AR
wﬁﬁﬁ@ﬁﬁﬁ@m@%mﬂecmmcﬁwaﬁaﬁamﬁmaﬁﬁﬂ's‘%,

AP I & fFIRI & 1Y fIsRyd B T0M &t WNa-eEs U ¥ Ffa ofedt &t J snefas
faRaraft SR 4. 3epfd-udie &t &mdr o Wifid & fear T |

www.turkishstudies.net/turkishstudies



4642 Sevgi Dénmez

W&t Yo & gdf fpIR R FRyd nfedl R Hfsd sifiet=r siemds 8 TR W@ & iR 35
-G, TFS Uiha1aht IR et SiRed & g RIFG-TRT J&ei &1 7afd 9 F Jafea gt
forar 81 U5 Rufa Ifor Taeifay 9 oeR ume uivesdl § uret faemy ufthanstt ok - faRmad geat &t
fIXId ST &Y STl 1 Xaifdhd Bl |

deI9R, 39 310 BT I NSl I & of fbIR R fRua ffRret ardt ot Y-ipfas
faRwarsit o1 S &1, 39 A &) FEfid & arelt siefa-ued ufsharstt &t ugdr & 3R
B! Y- HTHTd-Te & BT BT BT 5 |

39 MY H AETHD RITHide (RNl DI &F-SUTRd H-3MTpide fadidh- & Iy Tl
HRA aTel U UhIghd HRIVUIE BT IuANT fsan 7| urufiies Serie | 30 Hiex & A Taoed arar
ASTER GDEM ST R 7|

feforea uferazm Hied &1 I FRPb SNATSTY aaaRl § FHars, g, fHfaar sk
ARt ARy T MU, Jafd RAFaS [dem™ & 9R0 I Huikd &7 & [y grwmaits
fa=eror @ fora a1 U sifafiad, a1t & fawm &1 yuifad A ara ferliaifored SR TRa-TEs
o Bt Uga #RA & e WS e iR 3Nl HeTHeRad (THAT) gRT i 1:100,000-
WA & YD AHTeE, SUUE At 3R & SHaaidh-l &1 Ggad U I Yeidh faa T

Y &7 DI Y- 3B A-TdeT &l BT Geuih TS TS 31d. (2007) 3R BRI 3R R (2005)
SR UTAd Y- 3T Id-Rd i1 810N Bl IGINT B [T 77|

afkome sard 8 b iRt ardt Afgs da & gdf bR wR s Rid ue gar =) yomeh 81

TATHT 0.64 1 TSRS ST HIH I8 Tl & fob Seafer FRT (vertical incision) T Tford
Y. Ufehar s g3 § 3R Y-exg 3t +ft wiciiop e fae & Ueh ot TRl 1 faRerarai o TRfgra
HAT 8 | G fARAT (Slope analyses) TS & fH-R Bt a caI Bt 9T 6 ST &, STafds St
fazayor (aspect analyses) i SR cfemrufdm &t ik g e TAFl &b Y & g Ha %l
INUISISEEEIE NG (Lithological assessments) T AT T %ﬁ? Ghldi\ﬂl‘ic &ﬁ?mﬁwsﬁuﬁﬁ%ﬂ@mﬁ
T 8, Safe Repve 3if¥ier eRr & ufd G g1 37 fardiaiored faRienyra & aRum ey, arct
F R TP THdl TS, WIGaR S TIeTsd, YaA-3R SiR Al SiReed RIeRey faeiid
g1 &1 g Ug Ht e BRd B fb oid Mt Siedd TReHTHS @13l gRT gl 9§ faf3d §
g % U1ct &t gaaM SMHRDT eI+ UM 3R Tt 3URGEA & Tgad UHTT U fawmiRid g8 o | Y3 fa
I Yedich=1 3 URUMH RTd Rl & % 57 & o1 3= axiih, Wied 3R A qeu 1

freeref 75 gwiid § for et ordt Faa v wiig = @ fasfia et urdt =gt 3, afcs Afew
U & T U-IRTTHS B B g1 arelt U Ayl o farmad wad o 81 a8 siemge 399 & ARl
R fasRa wifedt & faswr W Oftrg Taeifay oiR TeM Tedt uRad-=idar & Jgad uHa &I IR
TP Yliged T TRTCH T &1 3P 3T, Y- 3MBiae Uleharal b1 Ucdel aaie-, RIdIpiad fafgedr
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Yapilandirilmis Ozet:

Bat1 Anadolu’da graben sistemlerinin morfotektonik evrimi iizerine ¢ok sayida arastirma bulunmasina
karsin, graben kenar kusaklarinda gelisen kiigiik 6lgekli yapisal denetimli vadilerin jeomorfolojik 6zellikleri
ve jeomorfoturizm potansiyelleri sinirli diizeyde incelenmistir. Ozellikle Gediz Grabeni’nin dogu kenarinda
yer alan vadilere iliskin ¢aligmalarin biiyiik boliimii bolgesel 6l¢ekli degerlendirmelerle sinirli kalmas, litoloji,
tektonik siirecler ve fliivyal asmim arasindaki iligkilerin yerel Olcekte ortaya konulmasina yeterince
odaklanilmamigtir. Bu durum, aktif tektonizma altinda sekillenen vadilerin gelisim siireclerinin ve jeomiras
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degerlerinin ayrintili olarak degerlendirilmesini gerekli kilmaktadir. Bu c¢alisma, Gediz Grabeni’nin dogu
kesiminde yer alan Dipsiz Vadisi’nin jeomorfolojik 6zelliklerini, gelisiminde etkili olan morfotektonik
stirecleri ve alanin jeomorfoturizm potansiyelini ortaya koymay1 amaclamaktadir.

Arastirmada sayisal topografik analizler ile arazi gozlemlerini biitlinlestiren bir yontem izlenmistir.
Calismanin temel veri kaynagini 30 m mekansal ¢oziiniirliige sahip ASTER GDEM verileri olusturmustur.
Sayisal yiikseklik modeli kullanilarak CBS ortaminda yiikselti, egim, baki ve morfografya analizleri
gerceklestirilmis, topografik gelisim diizeyinin belirlenmesi amaciyla hipsometrik analiz uygulanmistir. Ayrica
MTA’nin 1:100.000 6lgekli jeoloji haritalari, uydu goriintiileri ve arazi ¢alismalar birlikte degerlendirilerek
vadinin gelisiminde etkili olan litolojik ve yapisal 6zellikler belirlenmistir. Alanin jeomorfoturizm potansiyeli
ise Reynard vd. (2007) ile Coratza ve Giusti (2005) tarafindan gelistirilen jeomorfosit degerlendirme
yaklagimlart dogrultusunda incelenmistir.

Arastirma sonuglari, Dipsiz Vadisi’nin Gediz Grabeni’nin dogu kenarinda gelismis geng karakterli bir
fliivyal sistem oldugunu gostermektedir. Hipsometrik analiz sonucunda elde edilen yaklasik 0,64 hipsometrik
integral degeri, vadide diisey yarilmanin hélen etkin oldugunu ve topografyanin geng¢ gelisim evresini
korudugunu ortaya koymaktadir. Egim analizleri yiiksek egim degerlerinin vadi yamaglarinda yogunlastigini,
bak1 analizleri ise giiney ve gilineybati yonelimli yamaglarin baskin oldugunu géstermistir. Litolojik agidan
kuvarsit ve gnays birimlerinin direncli esikler olusturdugu, sistlerin ise asmima daha duyarli oldugu
belirlenmistir. Bu farkliliklar sonucunda dar bogaz kesimleri, basamakli boyuna profiller, mikroselaleler ve
farkli aginim sekilleri geligmistir. Arazi gozlemleri drenaj aginin 6nemli 6l¢iide yapisal hatlar tarafindan
kontrol edildigini ve vadinin morfolojisinin tektonik yiikselme ile akarsu asindirmasinin ortak etkisi altinda
sekillendigini ortaya koymustur. Jeomorfosit degerlendirmesi ise alanin bilimsel temsil giicii, estetik degeri ve
egitsel potansiyeli bakimindan yiiksek puanlar aldigini géstermektedir.

Elde edilen bulgular, Dipsiz Vadisi’nin yalnizca yerel 6lgekte gelismis bir flitvyal vadi olmadigini,
ayn1 zamanda Gediz Grabeni’nin morfotektonik evrimini yansitan dnemli bir jeomiras unsuru oldugunu ortaya
koymaktadir. Caligma, graben kenar kusaklarinda gelisen vadilerin evriminde aktif tektonizma ile litolojik
farkliliklarin birlikte belirleyici rol oynadigini gostermesi bakimindan literatiire katki saglamaktadir. Ayrica
stireclerin dogrudan gozlemlenebilir olmasi, yiiksek topografik cesitlilik ve gorsel ¢ekicilik gibi 6zellikler
alanin jeomorfoturizm acisindan dnemli bir potansiyel tasidigini ortaya koymaktadir. Bu yoniiyle aragtirma,
Bat1 Anadolu’daki tektonik kontrollii vadilerin jeomorfolojik gelisimi ve jeomiras degerlerinin belirlenmesine
yonelik gelecekteki calismalar igin karsilastirilabilir bir metodolojik ¢ergeve sunmaktadir.

Anahtar Kelimeler: Dipsiz Vadisi, Gediz Grabeni, morfometrik analiz, jeomorfoturizm.
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Geomorphological Characteristics and Geomorphotourism Potential of the Dipsiz Valley

(Usak-Esme, Western Tiirkiye)

Introduction

Western Anatolia constitutes one of the most geomorphodynamically active regions of the
Mediterranean Basin, owing to the extensional tectonic regime that has prevailed since the Neogene-
Quaternary period (Jolivet et al., 2013; Ersoy et al., 2014). The east-west trending graben systems
developed under this regime have played a decisive role not only in shaping the regional topography
but also in reorganizing the drainage network and guiding the evolution of fluvial systems as they
adjust to base level conditions.

The extensional regime in Western Anatolia and the associated process of graben formation
have facilitated the rejuvenation of fluvial systems, fluctuations in base level, and the development
of valleys characterized by high relief energy (Seyitoglu & Scott, 1996; Keller & Pinter, 2002). The
fluvial terrace sequences identified within the Gediz Basin clearly demonstrate the relationship
between regional uplift and the reorganization of drainage systems, thereby providing explicit
evidence of the influence of neotectonic processes on river evolution in Western Anatolia (Westaway
et al., 2004). The location of Tiirkiye within the Alpine-Himalayan orogenic belt represents one of
the fundamental factors explaining the persistence of tectonic activity and the resulting high degree
of lithological and morphological diversity (Atalay, 1987).

In this context, the Gediz Graben represents one of the principal morphotectonic domains
where active tectonic uplift and fluvial erosion operate in conjunction (Ciftgi & Bozkurt, 2009).
Extending in an east-west direction, the graben is a neotectonic depression system bounded by
northern and southern marginal faults, and constitutes one of the characteristic structural elements of
the extensional regime in Western Anatolia (Bozkurt & Sozbilir, 2004).

Dipsiz Valley (Usak-Esme), located within the transitional zone between the graben system
and the surrounding uplifted topographic areas, is characterized as a narrow and deeply incised
fluvial valley developed on a metamorphic basement composed of Paleozoic gneiss, schist, and
quartzite belonging to the Menderes Massif.

The study area is located within the administrative boundaries of Egme district in Usak
Province, Western Anatolia, in the eastern sector of the Gediz Graben. The Dipsiz Valley basin is
situated approximately between 38°32'30”-38°36'40" N latitudes and 28°51'15"-28°55"25" E
longitudes based on the WGS84 datum, with an approximate central coordinate of 38°34'35" N -
28°53'20" E. The boundaries of the study area were delineated on the basis of hydrological watershed
limits derived from digital elevation model (DEM) data. Accordingly, the basin is bounded by
elevated topographic ridges to the east, surfaces descending toward the floor of the Gediz Graben to
the west, and secondary ridge systems to the north and south. This spatial definition enables the
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valley to be evaluated as an integrated morphometric unit within the framework of geomorphological
analyses.

Such valleys, which develop in tectonically active settings, tend to preserve their youthful
morphological characteristics over extended periods without attaining a graded profile, and exhibit
an evolutionary pattern in which vertical incision dominates over lateral erosion. This condition is
regarded as a characteristic feature of fluvial systems evolving under active tectonic regimes (Keller
& Pinter, 2002; Summerfield, 1991).

Previous studies on the graben systems of Western Anatolia have largely focused on regional
tectonic evolution, basin development, and stratigraphic framework, thereby making significant
contributions to the understanding of morphotectonic processes at the graben scale (Bozkurt &
So6zbilir, 2004). These studies demonstrate that DEM-based morphometric analyses, which reveal
characteristics such as drainage network organization, elevation differentiation, and structural control
in large basins, are effective in constructing regional topographic models. However, the application
of the same approach to micro-scale fluvial valleys developed within morphotectonic transition zones
between graben systems and adjacent uplifted topographic areas has remained limited. As a result,
the topographic evolution of these narrow, structurally controlled valleys characterized by high relief
energy has often been generalized within broader regional assessments. Indeed, hypsometric analysis
and similar morphometric approaches are among the primary tools used to determine the erosional
stage and topographic youthfulness of fluvial systems (Strahler, 1952; Summerfield, 1991).
Nevertheless, the limited application of these methods to micro-scale valleys may lead to the
insufficient representation of local topographic variations within regional models. This situation
underscores the increasing importance of local-scale morphometric analyses and suggests that studies
integrating digital elevation model data with field observations can facilitate a process-based
evaluation of topographic evolution. Accordingly, this study aims to downscale DEM-based
morphometric analyses to the local level through the case of Dipsiz Valley, to reveal the differences
between regional topographic models and micro-scale processes, and to provide a more detailed
explanation of the evolution of fluvial valleys developed within the morphotectonic landscape shaped
under the extensional regime of Western Anatolia.

At present, the identification and conservation of the scientific value of geomorphological
units are addressed within the framework of geomorphosite and, more broadly, geoheritage
approaches. Geomorphosites are defined as natural features that possess high representational
capacity for geomorphological processes and exhibit scientific, aesthetic, and educational values
(Panizza, 2001). Recent studies emphasize that the inventorying of geological and geomorphological
heritage elements and their evaluation through both quantitative and qualitative methods are essential
for determining conservation priorities and supporting sustainable land management decisions
(Brilha, 2016).

The evaluation of such areas for tourism and educational purposes is considered within the
scope of the geomorphotourism approach, which is fundamentally based on the readability and
interpretability of geomorphological processes in the field. The relationship between
geomorphotourism and geoheritage is framed through the interpretation of landforms and visitor
experience, functioning as an approach that both enhances public awareness and supports
conservation consciousness, while also serving as a tool contributing to sustainable use of
geoheritage and local development (Newsome & Dowling, 2025). Furthermore, geomorphotourism
practices are reported to contribute to geoscience education and the conservation of geoheritage,
thereby increasing public awareness of landforms and Earth sciences (Gordon, 2018).

Accordingly, fluvial valleys developed under active morphodynamic conditions are regarded
as significant geomorphosite areas not only in terms of their scientific value but also with respect to
their educational and sustainable tourism potential.
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Figure 1: Location map of Dipsiz Valley

The primary problem addressed in this study is that the geomorphological evolution of Dipsiz
Valley has not yet been comprehensively and systematically evaluated in terms of the
morphotectonic and morphodynamic processes controlling its development, nor has its
geomorphotourism potential been assessed within a clear and structured framework of criteria.
However, structurally controlled fluvial valleys function as natural laboratories where active surface
processes can be directly observed, and where lithological and topographic diversity is particularly
pronounced. In this context, a detailed investigation of Dipsiz Valley not only contributes to a better
understanding of the geomorphological evolution of Western Anatolia, but also holds significance
for the identification of geomorphosites and the development of sustainable geomorphotourism
approaches.

In this study, the geomorphotourism potential is evaluated through a qualitative assessment
approach based on geomorphosite evaluation frameworks, with particular emphasis on scientific,
aesthetic, and educational value criteria. The evaluation framework is consistent with contemporary
geoheritage and geomorphotourism approaches that consider criteria such as the representativeness
of geomorphological heritage elements, the visual perceptibility of the landscape, and the
applicability of landforms for geoscience education (Panizza, 2001; Brilha, 2016; Reynard & Brilha,
2018). Within this scope, scientific value is interpreted in terms of the capacity of landforms to
represent geomorphological processes and their research potential; aesthetic value is assessed based
on topographic contrasts and landscape integrity; and educational value is evaluated according to the
direct observability of processes in the field and their usability in geoscience education. This
approach enables a comprehensive assessment of both the representational strength of
geomorphological processes within the study area and its potential in terms of sustainable
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geomorphotourism. In Tiirkiye, studies focusing on the evaluation of geological and
geomorphological heritage have increased in recent years. In particular, geomorphosite and geosite
assessments conducted in the Kula-Salihli Geopark demonstrate that the scientific, educational, and
touristic values of volcanic and fluvial landscapes can be analyzed through integrated approaches
(Aytag & Demir, 2020). These studies emphasize that geomorphological heritage should be
evaluated not only in terms of aesthetic value but also in terms of its process-based scientific
representativeness. The approach adopted in evaluating the geomorphotourism potential of Dipsiz
Valley is consistent with the multi-criteria evaluation perspective presented in these studies.

While this study focuses on Dipsiz Valley as the primary unit of analysis in terms of
geomorphotourism, it is also evaluated within a broader geomorphological framework encompassing
the Cingene Stream basin and the eastern sector of the Gediz Graben, in order to better understand
the fluvial and geodynamic processes controlling valley development. This approach enables the
interpretation of valley-scale morphology at the micro level in relation to the drainage system at the
meso scale and the neotectonic processes operating at the regional scale. Accordingly, the aim of this
research is to determine the geomorphological and morphometric characteristics of Dipsiz Valley in
the Usak-Esme region, to evaluate its topographic evolution within a morphotectonic framework,
and to assess its geomorphotourism potential based on scientifically grounded criteria.

Materials and Methods

This study was conducted to determine the geomorphological characteristics of Dipsiz
Valley, located within the administrative boundaries of Esme district in Usak Province, and to
evaluate its geomorphotourism potential. A comprehensive methodological framework was adopted,
integrating quantitative analyses with field observations. Within this approach, numerical data and
in situ observations were evaluated in a complementary manner.

The primary dataset of the study consists of the ASTER GDEM digital elevation model with
a spatial resolution of 30 m. Using this dataset, elevation, slope, aspect, and morphographic maps
were generated within the ArcGIS Pro environment. Slope and aspect analyses were employed to
examine hillslope processes, erosion intensity, and morphological asymmetry, while elevation data
were used to determine the relief characteristics and topographic segmentation of the valley.

Hypsometric analysis was applied to examine the topographic evolution of the valley. This
analysis was conducted within a GIS environment using digital elevation model (DEM) data. Raster
elevation data of the study area were normalized to obtain relative elevation values, and the area
proportions corresponding to each elevation interval were calculated. Based on these data,
normalized area-elevation (hypsometric) curves were generated. Hypsometric integral (Hi) values
were derived through the numerical calculation of the area under the normalized hypsometric curve.
In these calculations, the proportional areas of classified elevation intervals obtained from raster data
were taken into account and normalized with respect to the total basin area. The resulting Hi values
were used as quantitative indicators to evaluate the erosional stage of the topography and the level
of morphological development.

The basin boundaries used in the analyses were delineated from DEM data through flow
direction and flow accumulation analyses, and watershed divides were defined using automated basin
delineation tools. This approach is based on the assumption that surface runoff is controlled by
topography and provides a suitable framework for the morphometric analysis of the fluvial system.

Slope and aspect analyses were derived from DEM data, and the resulting values were
transformed into thematic maps through classification procedures. Slope classes were generated
using the equal interval method to facilitate the identification of land-use suitability and
morphological differentiation, while aspect classification was conducted based on eight principal
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directions to reveal orientation differences. This classification approach aims to enhance the
visualization and interpretation of topographic variability.

For the evaluation of geological and structural characteristics, 1:100,000 scale geological
maps produced by the General Directorate of Mineral Research and Exploration (MTA) were utilized
(MTA, 2002). These maps were integrated into the GIS environment, and lithological units as well
as major structural elements were digitized. Geological data were analyzed in conjunction with the
drainage network and valley orientation. In addition, satellite imagery (Google Earth Pro) was used
to examine drainage patterns, lineaments, and topographic discontinuities in detail.

Field studies were conducted in 2025 to validate GIS-based analyses and to identify
contemporary geomorphological processes. During field observations, valley floor and hillslope
morphology, lithological transition zones, surface runoff traces, selective erosion forms, rock falls,
and small-scale fluvial features were examined in situ, and representative locations were documented
through photography. These observations enabled the comparison of numerical analyses with field-
based evidence.

The geomorphotourism assessment was carried out within the framework of integrated
approaches that consider the scientific, aesthetic, educational, and conservation values of
geomorphosites. In this study, the theoretical basis of the evaluation process is grounded in the
approach proposed by Reynard et al. (2007), which is based on the multi-criteria analysis of
geomorphosites, and the model developed by Coratza and Giusti (2005), which provides a detailed
framework for assessing scientific value components. While the Reynard approach offers an
integrated evaluation framework encompassing scientific, aesthetic, cultural/educational, and use
values, the Coratza and Giusti (2005) model enables a systematic analysis of scientific value criteria
such as representativeness, process clarity, and integrity.

In accordance with this theoretical framework, geomorphosites within Dipsiz Valley were
first analyzed using a qualitative assessment method. Scientific (geomorphological), aesthetic
(landscape), educational, and ecological/conservation values were interpreted by considering field
observations together with morphometric findings. Scientific value was evaluated based on the
ability of landforms to represent geomorphological processes, the clarity of these processes, and the
field traceability of lithological control. Aesthetic value was assessed through topographic contrast,
landscape integrity, and the visual perceptibility of morphological diversity. Educational value was
interpreted in terms of the observability of processes in the field and their applicability for
instructional purposes, while ecological/conservation value was considered based on the natural
integrity of the area and the level of anthropogenic pressure.

To support the qualitative assessment and enhance the comparability of the evaluation
process, a semi-quantitative scoring method based on the geomorphosite assessment approach
proposed by Reynard et al. (2007) was also applied. Within this framework, scientific, aesthetic,
educational, and conservation categories were rated on a scale of 0-3 according to the characteristics
of the study area, and the overall geomorphotourism potential was determined through the integrated
evaluation of these scores. This scoring system was employed not as an absolute measurement, but
as a comparative tool intended to support qualitative assessment and increase the transparency of the
decision-making process.

The overall research process consists of the acquisition of digital data and GIS-based
morphometric analyses, the preparation of geological and structural data, and the validation and
evaluation stages based on field observations. These stages collectively constitute the methodological
workflow of the study.
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Methodological Workflow
Digital Elevation Model (ASTER GDEM)

!
GIS-based Morphometric Analyses

(Slope - Aspect - Elevation - Morphography)
!

Hypsometric Analysis

l

Integration of Geological and Structural Data

!
Validation through Field Observations

l

Geomorphological Evaluation

l

Interpretation of Geomorphotourism Potential
Geological and Structural Characteristics

Dipsiz Valley is located in the eastern sector of the Gediz Graben, one of the major
neotectonic depression systems developed in Western Anatolia, and is situated on the metamorphic
units of the Menderes Massif. The Gediz Graben is an east-west trending neotectonic depression
system formed under the influence of the extensional regime in Western Anatolia and is controlled
by its northern and southern boundary faults (Bozkurt & S6zbilir, 2004). These normal fault systems
exert a strong structural control on the shaping of regional topography, the generation of relief, and
the development of fluvial systems. In this context, Dipsiz Valley represents a structurally controlled
fluvial valley segment developed within the morphotectonic transition zone between the graben floor
and the surrounding uplifted topographic areas.

The study area has developed on a metamorphic basement composed of Paleozoic gneiss,
schist, and quartzite belonging to the Menderes Massif. These resistant metamorphic units provide
favorable morphological conditions for high relief production and the development of steep slopes.
In contrast, accelerated erosion along relatively weaker lithological zones leads to the alignment of
the drainage network with structural lineaments. This results in the concentration of erosion in zones
where tectonically controlled fault lines coincide with lithological weaknesses, thereby enhancing
the linear morphology of the valley.

The tectonic uplift observed in the eastern sector of the graben, together with associated
faulting processes, has led to an increase in relief energy, the steepening of slope gradients, and the
reorganization of the drainage network in accordance with structural lineaments. The combined
effect of relative uplift in the surrounding topographic areas and subsidence along the graben floor
has produced pronounced elevation differences over short distances, thereby enhancing the vertical
incision capacity of the fluvial system. As a result of these processes, Dipsiz Valley has developed
as a structurally controlled fluvial valley system characterized by dominant vertical incision, narrow
geometry, and deep cross-sections. The morphological characteristics of the valley clearly reflect the
interaction between tectonic uplift and fluvial erosion processes in shaping the present-day

topography.
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The fluvial system within which Dipsiz Valley is embedded should be evaluated together
with the Neogene basin fills developed around the Gediz Graben. Neogene deposits of lacustrine and
fluvial origin, widely observed in the Usak-Giire and Selendi basins, accumulated during periods of
continued subsidence along the graben floor and were subsequently partially incised and evacuated
during later phases of tectonic uplift and drainage reorganization. The development of Cingene
Stream and its tributary valleys is directly associated with the erosion and incision of these basin fills
along structural lineaments. This regional geodynamic framework indicates that the evolution of
Dipsiz Valley is controlled not only by local lithological characteristics but also by graben-scale
tectonic and sedimentary processes.

In the formation of the valley, fracture systems generated by tectonic movements have
governed the orientation of fluvial drainage and initiated the morphological development process
accordingly. Fracture and joint zones associated with normal faults have facilitated the concentration
of surface runoff along these structural lines, accelerating linear incision processes and reinforcing
the linear character of the valley. The geological basement of the region consists of Paleozoic gneiss,
schist, and quartzite units (Figure 2). These units belong to the metamorphic core zone of the
Menderes Massif and represent products of high-grade metamorphism (Yilmaz, Giiner & Saroglu,
2000, pp. 47-55). Field observations indicate that these rocks exhibit well-developed banded textures,
fractured surfaces, and structural layering. The lithological composition constitutes a fundamental
control on the morphodynamic character of Dipsiz Valley, as variations in rock resistance directly
influence both the cross-sectional morphology of the valley and the spatial distribution of step-like
fluvial features such as waterfall thresholds.
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Figure 2: Geological Map of Dipsiz Valley

Gneiss units are high-strength metamorphic rocks characterized by a banded structure and
composed predominantly of quartz, feldspar, and biotite minerals. This banded structure creates
zones of variable resistance at the lithological level, thereby triggering differential erosion processes.
The blocky wall surfaces observed along the slopes of Dipsiz Valley are associated with these
resistant metamorphic units, which locally include quartzite lenses. The banded texture and fractured
nature of these rocks clearly reflect the influence of differential erosion processes (Figure 3).
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Figure 3: Blocky wall surfaces formed by high-strength metamorphic rocks composed of
Precambrian-Paleozoic gneiss and quartzite on the slopes of Dipsiz Valley

Schists, in contrast to gneiss units, are foliated rocks with relatively lower resistance,
enriched in muscovite and chlorite. Microfractures developed along foliation planes facilitate the
infiltration of surface water, thereby accelerating mechanical weathering and erosion processes.
Consequently, slope sections corresponding to schist-dominated areas in Dipsiz Valley are
characterized by more rounded morphologies and the accumulation of slope debris. These
lithological properties also promote the formation of fine-grained sediments and temporary water
accumulations along the valley floor (Figure 4).

Under these conditions, the routing of surface runoff along foliation planes enhances the
development of micro-channels and irregular erosion surfaces on schist units. Particularly during
low-discharge periods, water can be temporarily retained within these micro-depressions, leading to
the formation of small-scale localized accumulation zones. Such micro-accumulation areas represent
important morphological indicators reflecting both lithological control and the influence of
contemporary fluvial processes.
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Figure 4: Local water accumulations and micro-erosional surfaces developed on schist lithologies
in Dipsiz Valley as a result of surface runoff and fluvial incision

Quartzite units are highly resistant rocks formed by the extensive recrystallization of quartz.
These units act as threshold surfaces within the valley, causing a marked reduction in erosion rates
during the downstream progression of the stream. Step-like flow surfaces and small-scale waterfall
formations observed in the field and documented in photographs correspond to locations where these
resistant quartzite layers are exposed at the surface. Accordingly, Dipsiz Waterfall represents a
morphodynamic feature developed on a lithologically controlled geological threshold formed by
quartzite levels.

This threshold has evolved through a process of headward erosion driven by the preferential
incision of the underlying weaker schist layers beneath the quartzite unit. Such lithological thresholds
induce local base level variations along the river profile and promote the concentration of flow energy
over short distances. The vertical focusing of flow at these points enhances incision depth and
facilitates the formation of small-scale depressions and accumulation zones upstream of the
threshold. The step-like flow surfaces and narrow drop zones observed along quartzite levels clearly
demonstrate the direct influence of lithological control on fluvial morphology (Figure 5 a-b).
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Figure 5 a-b: Step-like flow surfaces developed on quartzite units and small waterfalls associated
with lithological thresholds in Dipsiz Valley

The overall structural framework of the valley is controlled by northeast-southwest trending
normal fault systems (Bozkurt, 2001, pp. 10-15). These fault systems explain both the orientation of
Dipsiz Valley and the linear character of the drainage network. Lineaments extending along the
valley axis constitute clear evidence of morphotectonic control. Structural trends are consistent with
the narrow, gorge- and canyon-like sections observed in the field. This indicates that morphological
development in the area is not random but represents a linear incision process governed by tectonic
control.

Due to its geodynamic setting, the relative uplift observed in the eastern sector of the Gediz
Graben has increased the potential energy of surface runoff. Within the neotectonic depression
systems of Inner Western Anatolia, the combined effect of uplifted topographic areas and subsidence
along the graben floor has generated pronounced elevation differences over short distances. This
condition has enhanced the vertical incision capacity of the fluvial system, leading to the
development of a narrow and deeply incised valley profile. Accordingly, the valley floor in Dipsiz
Valley remains limited in width, while the slopes are exceptionally steep (Ering, 2001, pp. 65-95).

When lithological and structural data are evaluated together, the geomorphological evolution
of Dipsiz Valley can be summarized as follows: it represents a micro-valley incised into a Paleozoic
metamorphic basement under the control of neotectonic normal fault systems. During valley
development, gneiss and quartzite units have formed resistant threshold surfaces, whereas schist
zones have been preferentially eroded, resulting in a stepped longitudinal profile and localized water
accumulation areas. In this context, the relationship between Dipsiz Valley and Dipsiz Waterfall is
directly controlled by lithological and structural contrasts; the waterfall has developed on the resistant
quartzite layer, while the valley floor corresponds to zones where schist units are more easily eroded.

In conclusion, Dipsiz Valley is a structurally controlled tributary valley developed under the
influence of an active tectonic regime in the eastern sector of the Gediz Graben, characterized by
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high lithological heterogeneity. The valley is located in the upper course of Cingene Stream and
represents a micro-scale morphodynamic component of a larger drainage network. Therefore, the
morphological characteristics of Dipsiz Valley reflect not only local lithological and topographic
conditions but also the combined influence of regional tectonic uplift and associated fluvial incision
processes.

Morphography and Topographic Characteristics

Dipsiz Valley and its immediate surroundings represent an area characterized by high relief
values and pronounced topographic variability from a morphometric perspective. The valley is
situated in the eastern sector of the Gediz Graben, within the transition zone between the graben floor
and the uplifted blocks to the north. This spatial setting results in considerable diversity in both
morphotectonic and lithological characteristics.

Elevation values in the region range between 700 and 1000 m, with higher elevations in the eastern
parts and progressively lower elevations toward the west, approaching the graben floor. This
elevation gradient reflects the combined influence of graben-related morphotectonics and lithological
differentiation.

Elevation Levels and Hypsometric Characteristics

According to the physical map and digital elevation model, the valley floor of Dipsiz Valley
ranges approximately between 690 and 720 m, while the surrounding slopes locally reach elevations
of 850-900 m (Figure 6). In the eastern and northeastern parts of the valley, local ridges exceeding
950 m are observed. This elevation distribution indicates that the valley occupies a distinctly higher
topographic position relative to the surrounding alluvial base levels.

The obtained hypsometric data reveal that Dipsiz Valley does not represent a main fluvial
valley developed within the graben floor; rather, it is a local tributary valley incised within a
morphotectonic transition zone bounded by horst-like uplifts and the Neogene Usak-Giire basin fills.
The valley has developed within the drainage network of the upper basin of Cingene Stream, and the
fluvial system has evolved through the incision of Neogene basin deposits. The regional base level
of this fluvial system is controlled by the Gediz River, which results in the valley floor remaining
approximately 200-250 m higher than the surrounding low basin floors and enhances the dominance
of vertical incision processes. These topographic and geological conditions have facilitated the
development of a narrow and deeply incised valley morphology.

The wide range in relief differences and slope values indicates a pronounced degree of
topographic dissection within the study area. While this condition is consistent with a morphological
development process dominated by fluvial incision, it is evident that topographic differentiation has
been shaped by the combined influence of multiple factors, including lithological resistance
contrasts, drainage network organization, and structural control. Considering the classification of
erosion stages proposed by Ering (2001), the limited development of valley floor widening, the
prevalence of narrow valley cross-sections, and morphological indicators related to slope retreat
suggest that the valley may exhibit characteristics of an early-stage fluvial system. However, this
interpretation has been made by jointly evaluating morphometric data and lithological conditions.

The elevation step map reveals that the upper basin segment, within which Dipsiz Valley is
located, exhibits a pronounced stepped topography. Elevation values across the basin range
approximately between 210 m and 1,589 m, and the high total relief indicates that the area possesses
a geomorphodynamically energetic landscape. Within this broad elevation range, Dipsiz Valley
stands out as a local tributary valley incised in the upper basin, within a morphotectonic transition
zone between horst-like uplifts and Neogene basin fills. This position has promoted the dominance
of vertical incision processes and the development of a narrow and deeply incised valley morphology.
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The lowest elevation interval identified on the map, ranging between 210 and 580 m, extends
as a narrow and continuous belt along the valley floor. This zone is directly associated with the main
drainage channel of Dipsiz Valley and represents areas where fluvial erosion and, locally,
depositional processes are active. The limited spatial extent of this low-elevation zone indicates that
the valley exhibits a narrow and deeply incised morphology, with restricted lateral expansion.
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Figure 6: Elevation Step Map of Dipsiz Valley

Elevation intervals between 580-680 m and 680-775 m occupy relatively broader areas along
the slope zones surrounding the valley floor and constitute the dominant topographic belt. These
elevation steps represent hillslope surfaces shaped by fluvial incision and correspond to
morphological zones where hillslope processes such as surface runoff, selective erosion, and limited
mass movements are effective. The spatial dominance of these zones indicates that hillslope
processes play a significant role in the morphological development of the valley.

The 775-840 m and 840-915 m elevation intervals are mainly distributed along ridges and
intermediate surfaces and function as transitional zones within the topography. The fragmented
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distribution of these elevation ranges suggests the presence of topographic thresholds associated with
lithological resistance contrasts and structural control. In particular, the discontinuous occurrence of
these steps along the valley axis indicates that fluvial incision has substantially dissected these
elevation levels.

The highest elevation interval, ranging between 915 and 1,589 m, is concentrated in the
southern part of the study area, particularly around Kurt Dagi and its surroundings. This zone
represents ridge crests and summit areas developed on relatively resistant lithological units within
the morphotectonic transition zone between the graben floor and the surrounding uplifted
topographic blocks. The limited spatial extent of this high-elevation zone indicates that older
topographic surfaces have largely been eroded and are presently preserved only as fragmented
remnants.

Overall, the spatial distribution of elevation steps reveals that the topography of Dipsiz
Valley exhibits a hierarchical organization consisting of limited ridge and surface remnants at higher
elevations, extensive hillslope belts, and a narrow valley floor. This morphometric structure indicates
that fluvial incision plays a dominant role in topographic differentiation, while this process is
simultaneously controlled by lithological resistance contrasts and structural factors.

The hypsometric curve derived from DEM-based analysis reflects the area-elevation
distribution and the overall morphometric structure of the basin in Dipsiz Valley (Figure 7). By
representing the relationship between normalized area (a/A) and relative elevation (h/H), the
hypsometric curve provides a basis for evaluating the distribution of topographic mass within the
basin and the spatial influence of erosion processes (Strahler, 1952; Summerfield, 1991).

Dipsiz Valley - Hypsometric Curve
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Figure 7: Normalized hypsometric curve of Dipsiz Valley and the corresponding hypsometric
integral (Hi) value

The overall shape of the hypsometric curve indicates that area-elevation relationships exhibit
relatively high values in the middle and upper segments, while a pronounced break in the lower
segment is followed by a rapid decline. This pattern suggests that vertical incision is relatively
dominant along the valley floor, whereas a substantial portion of the topographic mass remains
preserved on slopes and ridge areas. Such concave-convex transitional hypsometric distributions are
commonly associated with fluvial systems that have not yet attained a graded equilibrium profile
(Strahler, 1952; Keller & Pinter, 2002).

The approximate hypsometric integral value of Hi = 0.64 derived from the curve indicates
that a significant proportion of the topographic mass within the Dipsiz Valley basin has not yet been
eroded and that fluvial incision remains an active process. According to classical interpretations of
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hypsometric integral values, values above 0.60 are associated with topographically youthful basins,
values between 0.35 and 0.60 correspond to a youthful-mature transitional stage, and values below
0.35 indicate advanced stages of erosion (Strahler, 1952; Summerfield, 1991). Pike and Wilson
(1971) note that high hypsometric integral values are characteristic of basins in which the
topographic mass is largely preserved, whereas Ohmori (1993) suggests that such values may also
occur in areas where vertical incision is pronounced and topographic differentiation is ongoing.

Morphometric studies conducted in the graben systems of Western Anatolia indicate that
hypsometric integral values vary over a wide range and that this variability is closely related to
lithological structure, structural control, and the relative effectiveness of erosional processes
(Donmez, 2025). Analyses carried out along the southern margin of the Kiigiilk Menderes Graben
report hypsometric integral values ranging between 0.34 and 0.90, suggesting that this wide range
reflects the spatial variability of topographic evolution (Softa, 2022). Similarly, a study along the
Priene-Sazli Fault Zone indicates that basin Hi values vary between 0.22 and 0.86, with higher values
interpreted as evidence that topographic mass may be relatively preserved in structurally controlled
areas (Topal, 2019). In addition, studies on horst-graben morphology in Western Anatolia
demonstrate that hypsometric curves in fault-controlled mountain fronts commonly exhibit concave
or linear forms, reflecting the combined influence of tectonic control and erosion processes on
topographic development (Ozkaymak, 2012).

In this context, the calculated value of Hi = 0.64 for Dipsiz Valley appears consistent with
the moderate-to-high hypsometric integral values reported for graben basins in Western Anatolia.
However, it is emphasized that the hypsometric integral should not be considered an absolute
indicator of topographic stage on its own, as factors such as lithological heterogeneity, drainage
network organization, and structural setting can significantly influence both the shape of the
hypsometric curve and the resulting integral value (Keller & Pinter, 2002; Hurtrez et al., 1999; Chen
et al., 2003). Therefore, the hypsometric characteristics of Dipsiz Valley are more meaningfully
interpreted when considered together with its position within the morphotectonic transition zone of
the eastern Gediz Graben, lithological resistance contrasts, and the relationship between the drainage
network and structural orientations.

These findings indicate that fluvial incision in Dipsiz Valley remains active within
contemporary geomorphological processes and that the topographic evolution of the system is
ongoing. At the same time, the observed hypsometric structure cannot be explained solely by fluvial
processes, but rather points to a multi-component morphodynamic framework in which lithological
resistance contrasts and structural control also play a significant role in shaping topographic
development.

Topographic Asymmetry and Morphological Orientation

The aspect map indicates that slope orientations in Dipsiz Valley exhibit pronounced spatial
variability and that aspect-related micro-environmental conditions may differ across various parts of
the valley (Figure 8). The map shows that west-, northwest-, and southwest-facing slopes cover
relatively extensive areas within the study site, whereas north- and northeast-facing slopes display a
more limited but continuous distribution. This pattern suggests that the spatial configuration of
hillslope processes may be related not only to valley orientation but also to aspect conditions.

West- and southwest-facing slopes, due to their longer exposure to solar radiation during the
day, may exhibit differences in surface temperature and moisture conditions compared to north-
facing slopes. Such potential microclimatic variability is expected to influence the effectiveness of
physical weathering processes (e.g., thermal stress, freeze-thaw, and salt crystallization) at the local
scale. However, the intensity and spatial continuity of these processes may vary depending on
accompanying factors such as slope gradients, the resistance of lithological units, soil thickness, and
the intensity of surface runoff. Therefore, aspect-related variability should not be interpreted as a
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direct cause-effect relationship but rather as a factor influencing the relative dominance of
geomorphological processes.

The fragmented distribution observed on the aspect map suggests that, in certain areas,
surface runoff traces and gully development may be relatively more pronounced; however, aspect
alone is not considered a sufficient indicator to determine process intensity. Such morphological
indicators become more meaningful when evaluated together with field observations and other
morphometric parameters.

North- and northeast-facing slopes, characterized by relatively shorter periods of solar
exposure and more stable moisture conditions, may provide more favorable micro-environmental
settings for soil development and vegetation continuity. While such conditions may enhance surface
stability, this does not imply the absence of hillslope processes; rather, these processes are likely to
operate at lower rates and over longer timescales. Accordingly, aspect-related differentiation should
be considered not in terms of a strict “more active-less active” dichotomy, but within a framework
of relative process dominance and spatial variability.

In conclusion, aspect is regarded as an important physical geography parameter that
contributes to the spatial differentiation of hillslope processes in Dipsiz Valley. However, its
influence is more meaningfully interpreted when considered together with lithological structure,
slope conditions, and local controls exerted by the drainage network. For this reason, the aspect map
is integrated with other morphometric findings and interpreted as a complementary dataset for
explaining the potential spatial patterns of hillslope processes.
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Figure 8: Aspect Map of Dipsiz Valley

Although the aspect analysis has been interpreted in relation to microclimatic processes, it
should be noted that this relationship is not based on directly measured climatic data. Therefore, the
influence of aspect-related differentiation on geomorphological processes has been evaluated within
a probabilistic framework. In this context, the interpretations are supported by morphological
indicators derived from field observations, including surface runoff traces, gully density, and the
continuity of soil and vegetation cover.

Slope Characteristics and Morphodynamic Implications

The slope map reveals that the topography of Dipsiz Valley exhibits pronounced slope
variations over short distances and that the area is characterized by a high degree of topographic
dissection (Figure 9). The wide range of slope values indicates that the geomorphological evolution
of the valley is not governed by a single process; rather, it reflects the combined influence of fluvial
incision, hillslope processes, and structural control. In this context, the slope map is interpreted not
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as a direct measurement of processes, but as a morphometric indicator reflecting their potential
occurrence and spatial tendencies.

Low-gradient surfaces (0-2° and 2-4°) display a limited and fragmented distribution within
the study area and are mainly concentrated along the valley floor and in localized depositional zones.
The restricted spatial extent of these areas suggests that low-energy morphological units are limited
in the valley and that the overall topographic structure is relatively energetic. Nevertheless, these
surfaces are interpreted as zones where fluvial processes are comparatively weaker and where
deposition and local reworking may occur.
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Figure 9: Slope Map of Dipsiz Valley

Moderate slope classes (4-6° and 6-10°) constitute the most extensive slope belts within the
study area. These zones represent the dominant morphological units of the slopes surrounding the
valley and function as transitional areas where fluvial incision and hillslope processes operate
together. Moderate slopes provide favorable conditions for processes such as surface runoff, selective
erosion, and limited mass movements. However, the intensity and spatial continuity of these
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processes are controlled not only by slope gradients but also by lithological characteristics and
surface cover properties.

High slope classes (10-14° and locally 14-52°) are particularly concentrated along the slopes
adjacent to the main valley axis and in areas where tributary valleys connect to the main drainage
channel. These zones correspond to areas where fluvial incision is relatively more pronounced and
topographic energy is high. The widespread occurrence of steep slopes is considered a characteristic
feature of fluvial systems dominated by vertical incision in tectonically active regions (Montgomery
& Brandon, 2002). Nevertheless, it should be avoided to directly equate high slope values with high
erosion rates. Instead, these arcas are interpreted as morphological zones with increased
susceptibility to hillslope processes and potential instability conditions. The areal distribution (km?)
and percentage ratios of slope classes within the basin are presented in Table 1.

Table 1: Slope Class Areas and Percentage Ratios of Dipsiz Valley

Slope Class Area (km?) %

0-2° 1.90 4.2
2-4° 5.08 11.1
4-6° 8.87 19.4
6-10° 14.73 323
10-14° 9.03 19.8
14-52° 6.06 13.3
>52° 0 0

The distribution of slope values within the study area indicates that the 6-10° slope class is
dominant, accounting for 32.3% of the total area. Moderate slope zones (4-14°) constitute
approximately 71.5% of the study area, whereas low-gradient areas (15.3%) have a limited spatial
extent. In contrast, steep slopes exceeding 14° (13.3%) are primarily concentrated along the valley
slopes.

0-2°

14-52°

10-14°

Figure 10: Percentage Distribution of Basin Slope in Dipsiz Valley

When slope distribution is evaluated together with aspect and elevation steps, a spatial
pattern emerges that reflects the differentiation of hillslope processes within the valley.
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Microclimatic variations associated with aspect, when considered in combination with slope
gradients, suggest that weathering and surface runoff processes may be relatively more effective on
certain slope segments. However, this differentiation is not spatially uniform across the study area
and is locally controlled by lithological resistance contrasts and the drainage network.

In conclusion, the slope map indicates the presence of a morphodynamic environment
characterized by high relief energy and pronounced topographic dissection in Dipsiz Valley. The
slope factor is not treated as a standalone determinant of geomorphological evolution; rather, it is
considered as one of the key morphometric parameters that must be evaluated in conjunction with
aspect, lithology, elevation, and fluvial processes. This integrative approach allows the
morphological development of the valley to be interpreted within a multi-component system
framework.

Topographic Network and Morphographic Details

The integrated evaluation of morphometric parameters (slope, elevation, aspect, and
hypsometric distribution) indicates that vertical incision is markedly dominant over lateral erosion
in the morphological evolution of Dipsiz Valley, and that the system is currently in a youthful-mature
transitional stage from a geomorphological perspective (Figure 11). The narrow and deeply incised
valley sections observed along the valley in the morphographic map demonstrate the high level of
topographic energy, particularly near the main channel, and indicate that the erosive power of the
stream remains active. The local narrowing of the valley floor, the discontinuity of a well-developed
valley-bottom morphology, and the limited development of extensive floodplains clearly suggest that
the system has not yet attained a graded equilibrium profile.

The mountainous areas, steep slope belts, and plateau surfaces identified on the map reveal
that Dipsiz Valley exhibits significant relief differences over short distances. Particularly in the
middle and lower sections of the valley, the rapid transition from valley slopes to mountainous terrain
indicates the effectiveness of deep fluvial incision. The spatial correspondence between high slope
values identified in the slope map and the narrow, deeply incised valley segments in the
morphographic map further confirms that the valley remains an active erosional system. In these
areas, micro-waterfall steps, channel thresholds, and abrupt elevation breaks are commonly
observed; these microforms provide clear evidence of ongoing vertical incision.

Step-like and niche-shaped surfaces identified along the slopes in the morphographic map
indicate that lithological resistance contrasts are directly reflected in the topography. In areas
characterized by badlands-type morphology, weaker lithological units are subject to selective
erosion, whereas more resistant rocks form micro-ridges and wall-like surfaces. This microrelief
diversity enhances the readability of the valley’s morphology and clearly reflects the spatial
variability of erosional processes. Additionally, plateau remnants observed on certain slope segments
indicate that former erosion surfaces have been dissected by contemporary fluvial processes,
suggesting that topographic evolution is still ongoing.
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Figure 11: Morphographic Map of Dipsiz Valley

The preservation of the morphometric youthfulness of the valley is largely controlled by the
combined influence of base-level relationships associated with the Gediz drainage system and
ongoing relative uplift in the region. As a result of tectonic activity, base level is lowered, streams
are rejuvenated, and slope energy within the valley is maintained. This condition prevents the
dominance of lateral erosion and depositional processes and delays the transition toward
morphological equilibrium. Accordingly, Dipsiz Valley can be characterized as a morphometrically
immature erosional landscape, distinguished by high relief energy and the preservation of
topographic youthfulness.

In conclusion, the morphographic and morphometric characteristics of Dipsiz Valley can be
defined by high relief differences, an asymmetric valley cross-section, steep and dissected slopes,
microrelief diversity controlled by lithological resistance contrasts, and a structurally controlled
drainage network. These features confer a distinctive character on the valley not only in
geomorphological terms but also in terms of landscape aesthetics and geomorphotourism potential.
The coexistence of diverse topographic units and active surface processes over short distances makes
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Dipsiz Valley a site of considerable value for scientific research and field-based educational
activities.

Morphometric Evaluation and Topographic Evolution

Dipsiz When the morphometric characteristics of Dipsiz Valley are evaluated through the
integrated analysis of slope, aspect, elevation steps, and hypsometric results, it becomes evident that
the morphological evolution of the area reflects a high-energy, structurally controlled fluvial system
that has not yet attained a graded equilibrium profile. This holistic approach goes beyond the isolated
description of individual morphometric parameters and aims to reveal both the controlling processes
and the evolutionary stage shaping the valley’s topographic development.

The slope distribution clearly reflects the presence of pronounced topographic discontinuities
over short distances and indicates high relief energy within Dipsiz Valley. The dominance of
moderate and high slope classes across the study area suggests that fluvial incision remains active
and that the system is characterized by a morphodynamic environment sensitive to hillslope
processes. In such tectonically active settings, where steep slopes prevail, vertical incision is
generally more effective than lateral erosion, and the attainment of a graded profile is consequently
delayed (Montgomery & Brandon, 2002, pp. 481-489; Keller & Pinter, 2002). However, slope values
are not interpreted as direct indicators of erosion rates; rather, they are evaluated in conjunction with
lithological resistance contrasts and local controls exerted by the drainage network. This approach
demonstrates that the observed topographic dissection cannot be explained by a single parameter,
but instead reflects a multi-component process system.

Aspect analyses indicate that micro-environmental conditions related to slope orientation
create spatial variability across the study area. South- and southwest-facing slopes, due to prolonged
solar exposure, may provide relatively favorable conditions for physical weathering and surface
runoff processes, whereas north-facing slopes, with more balanced moisture conditions, may enhance
surface stability. However, in this study, aspect is not treated as a deterministic factor controlling
process intensity on its own; rather, it is interpreted as a complementary parameter, together with
slope, lithology, and drainage characteristics, that helps explain the relative dominance of
geomorphological processes. This approach avoids oversimplified generalizations based on aspect
and highlights the spatial variability of morphodynamic equilibrium at the local scale.

Elevation steps demonstrate that Dipsiz Valley is located within an uplifted topographic belt
relative to the graben floor, and that this position constitutes a key control on its morphological
development. The pronounced elevation differences between the valley floor and surrounding ridges
indicate that fluvial erosion operates on a topography elevated above the graben base level. The
narrow and discontinuous distribution of low-elevation steps suggests limited lateral expansion,
whereas the presence of extensive hillslope belts highlights the significant role of hillslope processes
in morphological evolution. This pattern represents one of the principal morphometric indicators
suggesting that the valley remains in a relatively youthful stage of erosion.

The hypsometric curve derived from DEM data, together with the corresponding
hypsometric integral values, provides a quantitative basis for evaluating the geomorphological
evolution of Dipsiz Valley. The calculated hypsometric integral value of approximately 0.64
indicates that the valley represents a fluvial system with moderate to high morphometric energy that
has not yet reached a graded equilibrium profile. The relatively high values preserved in the upper
and middle segments of the hypsometric curve suggest that a substantial portion of the topographic
mass remains uneroded, whereas the pronounced breaks and rapid declines observed in the lower
segments indicate the dominance of vertical incision along the valley floor. Such a hypsometric
distribution represents a characteristic morphometric pattern of fluvial systems developing under the
influence of tectonic and lithological controls and undergoing ongoing rejuvenation processes.
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When all morphometric parameters are considered together, it becomes evident that the
topographic evolution of Dipsiz Valley is controlled by the simultaneous interaction of active
tectonic uplift, lithological heterogeneity, and fluvial processes. The dominance of vertical incision
over lateral erosion indicates that the transition toward a graded equilibrium profile is delayed and
that the system remains in a youthful-mature transitional stage from a morphodynamic perspective.
This condition highlights that the valley represents a dynamic geomorphological system and
functions as a natural laboratory where active surface processes can be clearly observed in the field.

Contemporary Geomorphological Processes and Morphotectonic Control

Dipsiz Valley represents a dynamic fluvial system that continues to evolve under present-
day conditions. The geomorphological youthfulness of the valley is directly related to high slope
gradients, lithological contrasts, and ongoing tectonic uplift. In this context, the principal surface
processes observed in the field can be classified as surface runoff and erosion, mechanical
weathering, hillslope movements, selective erosion, and localized depositional processes.

Surface Runoff and Erosion Processes

Field observations indicate that short-duration but high-energy surface runoff events are
effective on the slopes of Dipsiz Valley, particularly during rainy periods. These flows are
predominantly superficial and, in areas where the soil cover is thin or absent, they develop directly
over the bedrock surface. This condition facilitates the formation of micro-scale rill features where
surface runoff becomes locally concentrated along the valley slopes.

In areas dominated by schist lithologies, the foliated and fractured structure of the rocks
promotes the concentration of surface runoff along specific structural planes. During field
observations, fine linear flow traces and micro-rills developed on bedrock surfaces were identified,
particularly on steep slope segments. These rill forms are interpreted as bedrock-scale erosion
features formed by the repeated action of surface runoff (Figure 12).

Figure 12: Micro-rill (bedrock rill) features developed by surface runoff on schist lithologies along
the slopes of Dipsiz Valley. Fine linear flow traces indicate that surface runoff is channelized along
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the bedrock surface and that repeated flow events have led to the development of micro-scale
erosional forms.

These morphological indicators demonstrate that surface runoff is effective not only on
unconsolidated cover materials but also directly on lithological surfaces. Fine-grained materials
transported by surface runoff accumulate seasonally along the valley floor and in low-gradient areas,
locally forming thin alluvial covers. Rather than developing into continuous and persistent terrace
surfaces, these deposits represent micro-scale accumulation zones formed under temporary
equilibrium conditions. Such features are regarded as important geomorphological indicators
showing that the fluvial system remains active and that surface processes continue dynamically along
the valley.

Mechanical Weathering and Selective Erosion

The spatial distribution of physical weathering processes in Dipsiz Valley is closely related
to lithological structure and slope orientation. Field observations indicate that, particularly on south-
and southwest-facing slopes, microfractures develop on rock surfaces as a result of thermal
expansion and contraction driven by diurnal temperature variations. The accelerating effect of such
temperature fluctuations on mechanical weathering is consistent with the interpretations of physical
weathering processes presented by Ering (2001).

Field investigations further reveal that quartzite and gneiss units exhibit distinct features such
as edge detachment along bedding planes, block disintegration, and slab-like fracturing. These forms
of weathering, especially pronounced within resistant quartzite levels, are consistent with block-type
mechanical weathering processes dominated by physical disintegration (Figure 13).

Figure 13: Layer-parallel detachments and block-type mechanical weathering features developed in
quartzite and gneiss units along the slopes of Dipsiz Valley. While resistant quartzite layers are
preserved as blocks, irregular surface morphologies have developed in the surrounding weaker schist
zones due to selective erosion.
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Morphological indicators demonstrate that mechanical weathering directly influences
surface morphology in these lithological units. In fluvial systems, contrasts in lithological resistance
play a decisive role in the development of threshold surfaces and stepped valley profiles (Howard,
1994). Within the study area, selective erosion processes are particularly pronounced in schist-
dominated zones characterized by weaker, foliated, and fractured lithologies. In these areas, while
more resistant quartzite levels remain preserved as relatively intact blocks, schist units are eroded
more rapidly, resulting in irregular surface morphologies. This pattern indicates that lithological
resistance contrasts play a key role in generating microrelief diversity in Dipsiz Valley.

Accordingly, mechanical weathering and selective erosion are not treated as isolated
processes, but rather as components of an integrated morphodynamic system shaped by the combined
influence of lithological heterogeneity, slope orientation, and surface conditions.

Morphotectonic Control

Dipsiz Dipsiz Valley represents a high-energy fluvial system that continues to evolve under
the influence of active surface processes. The contemporary geomorphological processes observed
in the valley can be summarized as surface runoff and erosion, mechanical weathering, selective
erosion, and locally developed mass movements. When evaluated together with lithological
structure, slope conditions, and structural setting, these processes indicate that the area constitutes a
morphodynamically active system.

Field observations reveal that surface runoff is particularly pronounced along steep slope
segments. In areas dominated by schist lithologies, channelized flow traces, micro-rills, and
accumulations of transported fine-grained material are commonly observed. These morphological
indicators suggest that short-duration, high-energy rainfall events play a significant role in shaping
the valley under present conditions. When combined with the narrow and deeply incised morphology
of the valley, these processes indicate that vertical incision remains the dominant geomorphological
mechanism.

Block disintegration, layer-parallel detachments, and irregular surface morphologies
observed on valley slopes reflect the ongoing influence of mechanical weathering and selective
erosion processes. While resistant quartzite levels are preserved as blocky surface forms, weaker
schist units are subject to more rapid erosion, as evidenced by field observations. This clearly
demonstrates that contrasts in lithological resistance are a key factor controlling the development of
microrelief diversity within the valley.

Linear drainage patterns observed along the valley axis, abrupt slope breaks, and locally
developed micro-waterfall steps indicate that fluvial processes operate within a framework controlled
by both topographic and lithological conditions. These morphological features also demonstrate that
the elevated topographic position of the area relative to the graben floor plays a decisive role in
enhancing fluvial incision processes. However, this development is not attributed to a single
structural factor; instead, it is interpreted through an integrated evaluation of topographic,
lithological, and morphometric data.

In conclusion, the contemporary geomorphological processes observed in Dipsiz Valley
clearly indicate that the area represents a morphodynamically active, high-energy, and structurally
controlled fluvial system. These processes are not interpreted as the result of singular and
deterministic cause-effect relationships; rather, they are evaluated within a comprehensive
geomorphological framework defined by the combined interpretation of field-based morphological
indicators and quantitative analyses.

The elevated topographic position of the study area in the eastern sector of the Gediz Graben,
relative to the graben floor, contributes to the preservation of slope energy and delays the attainment
of a graded equilibrium profile. This condition ensures that vertical incision processes remain

Turkish Studies, 21(3)



Geomorphological Characteristics and Geomorphotourism Potential... 4669

relatively dominant within the valley. Distinct slope breaks and micro-steps observed in the valley
cross-section occur as small-scale elevation differences along both slopes and the valley floor. These
morphological features indicate that the stream profile is being continuously adjusted in response to
local base-level variations and that a persistent tendency toward renewed incision exists within the
valley. Such processes facilitate the development of small waterfalls and flow thresholds at various
points along the valley.

Contemporary Geodynamic Indicators

The present-day morphological indicators observed in Dipsiz Valley demonstrate that the
area remains under the influence of active geodynamic processes. These include:

. Narrow and deeply incised micro-canyon features developed along the valley floor,

. Abrupt slope breaks observed at slope-floor transitions,

o Linear drainage patterns aligned parallel to fault orientations,

o Localized water seepages and small-scale depressional accumulations at the base level.

These morphological features indicate the role of neotectonic processes operating around the
Gediz Graben in controlling topographic differentiation. However, the present morphology of the
valley is not solely governed by tectonic background conditions; it is shaped by the combined
influence of lithological heterogeneity and topographic factors such as slope energy. Accordingly,
Dipsiz Valley can be interpreted as a fluvial system in which geomorphological processes develop
under lithological and topographic control within a broader regional geodynamic framework.

The contemporary geomorphological processes observed in the area are sustained through
the combined effects of high slope gradients, lithological units with varying resistance to erosion,
and the channelization of surface runoff. The interaction of these factors forms the basis of the
morphodynamic complexity observed in the valley.

Processes such as weathering-induced block falls, rill erosion, selective erosion, small-scale
waterfall steps, and micro-depressional features represent direct expressions of both active surface
processes and morphotectonic control. Therefore, Dipsiz Valley can be characterized as a
geomorphologically youthful and active erosional landscape that continues to evolve under the
neotectonic regime of Western Anatolia. Its geomorphodynamic diversity enhances its observational
value, making it a significant geomorphosite for both scientific research and geomorphotourism.

Geomorphological Evolution and Formation Process

The geomorphological evolution of Dipsiz Valley is directly related to the neotectonic
development of Western Anatolia and has been controlled by the processes of graben formation and
block tectonics in the region. Western Anatolia is characterized by horst-graben systems that
developed under an extensional regime active since the Late Miocene; during this process, grabens
bounded by normal faults and adjacent uplifted blocks have produced pronounced topographic
differentiation (Bozkurt, 2001; Yilmaz et al.,, 2000). The study area is located within the
morphotectonic transition zone between the Gediz Graben system and the surrounding uplifted
topographic regions; therefore, its morphological development reflects the combined influence of
fluvial processes and vertical tectonic movements.

The Paleozoic gneiss, schist, and quartzite units forming the geological basement of Dipsiz
Valley belong to the metamorphic core zone of the Menderes Massif. These units underwent high-
grade metamorphism during earlier orogenic phases and were subsequently subjected to uplift and
fragmentation under the extensional tectonic regime that became dominant in Western Anatolia
during the Neogene. This process is considered part of the regional tectonic framework governing
the development of the Gediz Graben (Bozkurt, 2001; Yilmaz et al., 2000).
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The geomorphological evolution of Dipsiz Valley is directly linked to the neotectonic
development of Western Anatolia and has been governed by graben formation and block tectonics
in the region. Western Anatolia is characterized by horst-graben systems that developed under an
extensional regime active since the Late Miocene; during this period, grabens bounded by normal
faults and adjacent uplifted blocks produced pronounced topographic differentiation (Bozkurt, 2001;
Yilmaz et al., 2000). The study area is situated within the morphotectonic transition zone between
the Gediz Graben system and the surrounding uplifted topographic areas, and therefore exhibits a
morphological evolution shaped by the combined influence of fluvial processes and vertical tectonic
movements.

The Paleozoic gneiss, schist, and quartzite units forming the geological basement of Dipsiz
Valley belong to the metamorphic core zone of the Menderes Massif. These units underwent high-
grade metamorphism during earlier orogenic phases and were subsequently subjected to uplift and
fragmentation under the extensional tectonic regime that became dominant in Western Anatolia
during the Neogene. This process constitutes a component of the regional tectonic framework
controlling the development of the Gediz Graben (Bozkurt, 2001; Yilmaz et al., 2000).

The Gediz Graben itself represents a key element of the horst-graben systems formed under
the Late Miocene extensional regime in Western Anatolia, leading to significant topographic
differentiation at the regional scale (Bozkurt, 2001; Yilmaz et al., 2000). Within this morphotectonic
setting, substantial elevation differences developed between the graben floor and adjacent uplifted
areas, promoting the reorganization of drainage systems and the concentration of surface runoff along
structurally controlled pathways. Under these topographic and lithological conditions, Dipsiz Valley
evolved along a linear fluvial incision pathway preferentially following weaker schist zones. The
alignment of the valley (NE-SW) with the dominant structural trends of the region further indicates
the indirect influence of structural controls on topographic development.

The initial morphological development on the Paleozoic basement is considered to have
evolved synchronously with tectonic movements dated to the Late Miocene-Pliocene period. During
this time, while sedimentation continued within the central parts of the Gediz Graben, relative uplift
in the surrounding topographic areas forced surface runoff to adjust to newly formed topographic
conditions (Y1ilmaz et al., 2000). This led to the development of a drainage system in which streams
were preferentially guided along zones of structural weakness, resulting in a structurally controlled
drainage network.

During the early stage, surface runoff and selective erosion processes became more
pronounced in response to lithological contrasts. The relatively low resistance of schist units
facilitated fluvial incision, whereas quartzite lenses acted as resistant thresholds, contributing to the
development of a stepped longitudinal wvalley profile. This pattern is consistent with
geomorphological approaches emphasizing the role of lithological control on fluvial morphology.

Micro-ridges and steep slope segments observed at higher elevations of the valley can be
interpreted as morphological indicators of phases dominated by vertical incision. Concurrent
headward erosion processes are thought to have contributed to the upstream expansion of the
drainage network. The sector where Dipsiz Waterfall is located may be interpreted as one of the key
morphological thresholds shaped by these headward erosion processes.

In the subsequent stage, following the Pliocene, the extensional regime that remained active
in Western Anatolia continued to influence the morphotectonic development of the Gediz Graben
(Bozkurt, 2001; Yilmaz et al., 2000). Relative uplift in the surrounding topographic areas, together
with changes in base level, led to renewed incision of river profiles and further deepening of valleys.
The slope breaks and micro-terrace surfaces observed in Dipsiz Valley can be interpreted as
morphological expressions of this rejuvenation process.
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At this stage, the fluvial system exhibits a renewed tendency toward vertical incision, with
downcutting becoming more pronounced than lateral erosion. The presence of slope zones with high
gradient values (30-40%) identified in slope maps may be associated with this phase of
morphological readjustment. The narrow, V-shaped cross-sectional morphology observed along the
valley floor further supports the relative dominance of vertical incision.

During the third stage, fluctuations in climatic conditions throughout the Holocene, together
with the continued influence of tectonic activity, have shaped the present-day morphology of Dipsiz
Valley. Variations in precipitation regimes have influenced the relative effectiveness of surface
runoff and weathering processes, thereby controlling the transport and accumulation of hillslope
materials. The combined effects of these processes likely contributed to the increasing diversity of
microrelief forms within the valley.

At present, the occurrence of rill and gully erosion, block falls, small-scale waterfall steps,
and localized depositional areas in Dipsiz Valley indicates that both fluvial and hillslope processes
remain active. The morphological differentiation observed between slopes gains significance when
evaluated together with lithological structure, slope conditions, and aspect characteristics.

When all geological and morphodynamic indicators are considered together, the evolution
of Dipsiz Valley can be summarized within the following evolutionary framework:

. Paleozoic: Formation of the metamorphic basement (gneiss-schist-quartzite).

. Late Miocene-Pliocene: Development of the extensional regime and formation of the Gediz
Graben; initiation of fluvial incision under structural control.

o Post-Pliocene (Neogene-Quaternary): Continued extensional tectonics, relative uplift, and
rejuvenation of fluvial systems, leading to renewed incision and valley deepening.

. Holocene-Present: Ongoing surface processes and the development of micro-scale
landforms.

In conclusion, Dipsiz Valley represents a valley system developed under structural control
and shaped by fluvial processes. Its present morphological characteristics reflect the combined
influence of lithological resistance contrasts, structural setting, slope conditions, and active surface
processes. The observed steep slopes, narrow V-shaped valley cross-sections, and locally developed
threshold surfaces indicate a morphodynamic regime in which vertical incision is relatively
dominant. However, the topographic evolution of the valley is too complex to be explained by a
single process or stage; rather, it should be interpreted within a multi-component morphodynamic
framework governed by the interaction of fluvial erosion, tectonic activity, and lithological control.

Geomorphotourism Potential and Value Categories

Dipsiz Valley, owing to its geological, morphological, and visual diversity, represents a
remarkable natural laboratory not only from the perspective of physical geography but also in terms
of geomorphotourism potential. The presence of microforms observable over short distances, active
fluvial processes, and aesthetically distinctive landscapes formed by lithological contrasts
demonstrates that the area possesses a high degree of observational and interpretative value. These
characteristics indicate that the valley is the product of multi-scale geomorphological processes,
reflecting not only local lithological variability but also the neotectonic evolution of the Gediz
Graben and the fluvial development of the Cingene Stream basin.

As defined by Reynard et al. (2007, pp. 148-152), the concept of geomorphotourism is based
on the integrated evaluation of the scientific, aesthetic, cultural, and educational values of a
geomorphosite. Within this theoretical framework, Dipsiz Valley stands out as an area with high
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geomorphotourism potential at the regional scale, due to its geomorphological diversity, the field
readability of processes, and its accessibility.

Scientific and Geomorphological Value

The scientific and geomorphological value of Dipsiz Valley is based on its representation of
a valley morphology in which fluvial processes develop under strong topographic and lithological
control, and on the high field readability of this relationship. The valley is located in the
morphotectonic transition zone between the graben floor and the uplifted areas to the north within
the eastern sector of the Gediz Graben, thereby providing a morphodynamic setting where relief
production and fluvial incision operate simultaneously. In this context, the area represents not merely
an individual landform, but a comprehensive geomorphological system with a high capacity to
explain the interaction between topography, lithology, and surface processes. This representational
strength indicates that the site performs strongly in terms of representativeness, one of the key
components of scientific value in geomorphosite assessment (Coratza & Giusti, 2005, pp. 307-313).
The scientific value of geomorphosites is determined not only by their morphological uniqueness,
but also by the degree to which geomorphological processes can be represented and spatially
interpreted (Panizza & Piacente, 2008).

A second critical criterion for scientific value is the visibility and interpretability of processes
in the field. In Dipsiz Valley, features such as flow thresholds and micro-waterfall steps observed
along slopes and valley floor sections, surface runoff traces (at rill and gully scales), selective erosion
surfaces, and locally developed badlands-like microforms demonstrate that contemporary processes
can be directly observed through morphological evidence rather than inferred hypothetically. This
provides a strong empirical basis for meeting the criteria of process clarity and geomorphological
readability, which carry significant weight in scientific assessments (Coratza & Giusti, 2005, pp.
307-313).

Another factor enhancing the scientific value of the area is the clear expression of differential
process responses driven by lithological heterogeneity. The association of gneiss, schist, and
quartzite produces distinct patterns of selective erosion controlled by variations in resistance: while
more resistant quartzite units are preserved as thresholds, protrusions, and blocky forms, schist-
dominated zones exhibit more rapid erosion and irregular surface morphology. This lithological
control not only strengthens process clarity but also increases the scientific significance and
interpretability of the site, as geomorphic responses to differing resistance conditions can be
comparatively analyzed within the same topographic framework (Coratza & Giusti, 2005, pp. 307-
313).

An additional dimension commonly considered in scientific evaluation is the integrity and
state of preservation of the site. In Dipsiz Valley, the continuity of process indicators (such as flow
traces, microforms, thresholds, weathering features, and block disintegration) and their co-
occurrence over short distances allow the geomorphological “evidence sequence” to be interpreted
without fragmentation. This characteristic supports the criteria of integrity and continuity of
representation, which are essential components of scientific value in geomorphosite assessment
(Coratza & Giusti, 2005, pp. 307-313).

In conclusion, Dipsiz Valley can be classified as a geomorphosite of high scientific value
due to the following components:

. High representativeness (morphotectonic-fluvial interaction model),

o High process clarity/readability (direct observability of contemporary processes through
morphological indicators),

o Comparative visibility of lithological control (clear field expression of selective erosion).
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Accordingly, the area is suitable to be classified as a geomorphosite of high scientific importance
(Coratza & Giusti, 2005, pp. 307-313).

Aesthetic and Visual Value

The aesthetic and visual value of Dipsiz Valley is based on a balanced landscape composition
formed by the interplay of topographic contrasts, lithological variability, and slope geometry. The
pronounced relief difference between the steep valley sides and the narrow, deeply incised valley
floor creates a strong sense of depth in visual perception, thereby enhancing the overall readability
of the landscape within its spatial context.

From a lithological perspective, flow thresholds and small-scale waterfall steps developed
on quartzite levels form distinct visual focal points due to their resistant nature and relatively smooth,
reflective surface textures. In contrast, the more irregular and subdued microforms developed within
schist-dominated zones provide a continuous background across the topography. The contrast in form
and texture between these two lithological units produces a clear morphological differentiation that
enhances the aesthetic diversity of the landscape.

Slope gradients and aspect characteristics also play a significant role in shaping aesthetic
value. Particularly on south-facing slopes, the angle of solar radiation during sunrise and sunset
generates pronounced light-shadow patterns on the terrain. This effect enhances the perception of
both micro- and macro-scale relief features, increasing the visual clarity and photographic value of
the valley.

When considered collectively, Dipsiz Valley exhibits high aesthetic potential in terms of
topographic contrast, lithological texture and color variability, compositional balance, and continuity
of the field of view. These characteristics correspond directly to the aesthetic value criteria defined
in geomorphotourism assessments by Reynard et al. (2007), including contrast, composition,
color/texture variability, and visual perceptibility, and demonstrate the suitability of the area for
visual observation and photography-based geomorphotourism.

Educational and Interpretative Value

Dipsiz Valley possesses a high level of educational and interpretative value, as it provides a
setting in which geomorphological processes can be directly and comprehensively observed in the
field. The relative accessibility of the site at the local scale, combined with the close spatial proximity
of diverse morphological features, enables its effective use as a “field laboratory” for terrain-based
educational activities. This characteristic represents a significant advantage for both educational
geomorphotourism and field-based instruction.

The sequential observability of selective erosion surfaces, block falls, micro-waterfall steps,
surface runoff traces, and depositional features along the valley allows the dynamic and multi-
component nature of geomorphological systems to be conveyed to students through concrete
examples. The close spatial arrangement of these features facilitates the direct discussion of cause-
effect relationships in the field and supports the visual reinforcement of conceptual knowledge.

The ability to trace structural lineaments in relation to valley orientation and drainage
patterns, and to correlate these features with geological maps, digital elevation models, and other
spatial datasets, further indicates that the area has considerable potential for GIS-based educational
applications. This aligns directly with the criteria of interpretability and didactic value emphasized
by Kubalikova (2013, pp. 80-88), as the processes are not only identifiable but also teachable within
an integrated framework combining maps, field observations, and spatial data.

Taken together, these characteristics make Dipsiz Valley a suitable example site for scientific
field excursions, applied courses, and geomorphotourism-oriented educational tours in disciplines
such as geomorphology, physical geography, geology, and environmental sciences. In particular, the
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valley represents a highly interpretable and pedagogically effective natural system for the visual and
comparative teaching of geomorphological processes.

Ecological and Conservation Value

Dipsiz Valley represents a micro-basin in which contemporary fluvial processes largely
operate under natural dynamics and where geomorphological integrity has been substantially
preserved. The absence of intensive agricultural use and the limited extent of settlement areas have
prevented the development of large-scale anthropogenic disturbances that could significantly alter
surface processes. As a result, geomorphological features and process indicators within the valley
exhibit a high degree of preservation.

The relatively low level of human impact across the area is confined to localized
interventions and does not fundamentally disrupt the morphodynamic functioning of the system. This
characteristic allows Dipsiz Valley to be defined as a geomorphologically sensitive yet not severely
degraded system. Accordingly, the areca demonstrates high conservation potential while
simultaneously exhibiting a fragile natural balance, characteristic of vulnerable geomorphosites.

Nevertheless, increasing rural settlement pressure in recent years, along with activities such
as road construction and widening, and uncontrolled waste disposal, pose potential threats to the
natural landscape integrity of the valley. If such interventions continue without regulation, they may
adversely affect both the readability of geomorphological processes and the visual coherence of the
landscape, particularly along the valley floor and slope zones.

In this context, it is essential to consider Dipsiz Valley as a natural geomorphosite and to
adopt a management approach based on the balance between conservation and use. Maintaining this
balance is regarded as a fundamental component of sustainable management in geomorphotourism
areas (Dowling & Newsome, 2006). The controlled development of geomorphotourism, supported
by designated walking routes, a limited number of observation points, directional signage, and
informative panels, can enhance the usability of the area while preserving its ecological and
geomorphological integrity. Such an approach provides a framework that ensures both the continuity
of scientific research and educational activities and the long-term sustainability of tourism.

Evaluation Summary

Based on the qualitative assessment conducted according to the criteria proposed by Reynard
et al. (2007) and Coratza & Giusti (2005), the geomorphotourism values of Dipsiz Valley can be
summarized as follows:

Table 2: Qualitative Assessment of Dipsiz Valley According to Geomorphotourism Evaluation
Criteria

Value Category Main Criteria Evaluation

Scientific / Geomorphological Representativeness, process clarity, morphodynamic activity High

Aesthetic / Landscape Visual contrast, diversity of forms, light-shadow effects High
Educational Interpretability, accessibility, observability Moderate-High
Ecological / Conservation Natural balance, level of anthropogenic pressure Moderate

In order to present the qualitative assessment results in a more explicit and comparable
manner, the geomorphotourism potential of Dipsiz Valley has been summarized using a semi-
quantitative scoring approach based on the geomorphosite evaluation framework proposed by
Reynard (2007). Within this framework, scientific (geomorphological), aesthetic (landscape),
educational, and ecological/conservation categories were numerically rated based on the
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morphometric findings and field observations obtained in this study. This scoring system is not
intended to provide an absolute quantitative definition of the area’s geomorphotourism potential;
rather, it serves as a complementary tool that supports qualitative evaluation and enhances the
transparency of the assessment process. The results are presented in Table 3.

Table 3: Semi-Quantitative Assessment of the Geomorphotourism Potential of Dipsiz Valley
Based on the Reynard (2007) Approach

gé;flar 4.2 OOC;;tegory Sub-Criteria Site Characteristics Score
Lo Representativeness, rarity, Clear field expression of fluvial-tectonic interactions,
Scientific Value . . . . . . 3
process clarity selective erosion, and lithological resistance contrasts

Landscape contrast, relief Steep slopes, stepped valley profiles, micro-waterfall steps, 3

Aesthetic Value diversity, visual integrity and distinct topographic-lithological contrasts

Educational Value Observability of processes, Direct observability of active geomorphological processes; )

instructional potential limited infrastructure and interpretative facilities
Ecological Natural balance, level of Largely preserved natural structure; however, open to 5
/Conservation Value anthropogenic pressure local-scale human impacts
Total
Geomorphotourism - High level according to the Reynard framework 10/12
Potential

Taken together, these findings indicate that Dipsiz Valley can be classified as a
geomorphosite with high scientific and aesthetic value, notable educational potential, and
considerable ecological conservation capacity, corresponding to a “high-level” geomorphotourism
potential according to the framework proposed by Reynard (2007).

The extensional tectonic regime that has been active in Western Anatolia since the Neogene-
Quaternary has facilitated the development of valleys characterized by high relief energy, where
active uplift along graben margin zones operates in conjunction with fluvial incision. Studies
conducted along the margins of the Gediz and Biiyiik Menderes grabens have demonstrated that base-
level changes and lithological resistance contrasts play a decisive role in the formation of narrow,
deeply incised valleys with steep slopes (Seyitoglu & Scott, 1996; Keller & Pinter, 2002).

Within this regional context, Dipsiz Valley has developed under similar morphotectonic
conditions; however, it stands out due to the pronounced expression of lithological heterogeneity at
the microform scale, the presence of stepped valley profiles and micro-waterfall features, and the
clear field observability of geomorphological processes. These characteristics enhance its value
particularly in terms of process clarity, educational interpretability, and scientific representativeness,
distinguishing it as a geomorphosite with significant geomorphotourism potential among structurally
controlled valleys in Western Anatolia.

Conclusion and Recommendations

Dipsiz Valley exhibits a valley morphology developed within the morphotectonic transition
zone between the graben floor and the uplifted terrains to the north, located in the eastern sector of
the Gediz Graben, one of the active neotectonic belts of Western Anatolia. The valley forms
developed on Paleozoic gneiss, schist, and quartzite units reflect a geomorphodynamic evolution
controlled by the combined effects of lithological resistance contrasts and ongoing neotectonic uplift
in the region.

Geological, morphometric, and morphodynamic analyses indicate that the valley represents
a structurally controlled fluvial system characterized by high slope gradients, an asymmetric cross-
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section, and the dominance of vertical incision. The fact that a significant proportion of slope values
exceeds 25%, together with the narrow valley floor and the fragmented nature of the slopes, suggests
that the system has not yet reached a graded profile and remains in an early stage of fluvial
development. Aspect-related differences further reveal that physical weathering and surface runoff
processes are more pronounced on south-facing slopes, whereas relatively more stable surface
conditions prevail on north-facing slopes. This contrast contributes to the development of marked
morphological asymmetry within the valley.

Hypsometric analysis and integral values demonstrate that vertical incision dominates over
lateral expansion and that the fluvial system is evolving under morphodynamic disequilibrium
conditions. When evaluated together with slope and aspect analyses, it becomes evident that high
relief energy, slope asymmetry, and microclimatic differentiation play a decisive role in shaping the
valley morphology. These morphometric indicators, combined with observed selective erosion and
active hillslope processes, confirm that Dipsiz Valley has a high representational capacity in terms
of contemporary geomorphological processes.

The waterfall steps and threshold surfaces formed by resistant quartzite units, together with
incision and sediment transport processes in schist-dominated zones, indicate that selective erosion
is a key factor controlling the morphological diversity of the valley. At present, processes such as
block falls, rill-gully erosion, headward erosion, and small-scale mass movements remain actively
ongoing. These characteristics establish Dipsiz Valley as a geomorphosite of high value for both
scientific observation and geomorphotourism.

Recommendations

Identification of Geomorphologically Sensitive Areas and Conservation Priority: Field
observations and morphodynamic analyses indicate that quartzite thresholds, micro-waterfall steps,
and active erosion zones developed on schist-dominated slopes exhibit high sensitivity. These areas
represent both the most scientifically valuable zones in terms of process readability and the most
vulnerable morphological units. Therefore, core geomorphosite areas should be delineated within
Dipsiz Valley, and activities such as road construction, material extraction, and uncontrolled land
use should be strictly restricted in these zones.

Design of a Process-Based Geomorphotourism Route: The presence of selective erosion
surfaces, block falls, micro-waterfall steps, and depositional features observable over short distances
provides an opportunity to establish a process-oriented geomorphotourism route. This route should
be planned along a transect extending from quartzite thresholds toward the valley floor, with each
stop representing a specific geomorphological process. In this way, visitor experience can be
structured around process-based learning rather than purely visual appreciation.

Controlled Access and Safety Measures for Active Hillslope Processes: Slope sections
characterized by high gradient values and active block fall processes present potential risks for
uncontrolled visitation. Therefore, instead of unrestricted access, designated walking paths and
observation points should be established, and stopping or construction at slope bases should be
strictly prohibited. This recommendation is directly based on field evidence of active mass
movements and surface runoff erosion.

Systematization of Educational Use: The pronounced spatial variability of morphometric
parameters (slope, aspect, and elevation steps) over short distances makes Dipsiz Valley particularly
suitable for applied geomorphology and GIS-based education. Accordingly, the valley could be
designated as an official field training site for universities, with fixed stations established at selected
locations to support measurement, observation, and map interpretation activities.

Monitoring and Management of Local Anthropogenic Pressures: Field observations indicate
that local-scale interventions, such as road construction and uncontrolled waste disposal, negatively
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affect process readability, particularly along the valley floor and slope transition zones. Therefore,
in collaboration with local authorities, a periodic monitoring and reporting system should be
established to track human impacts. This approach is critical for ensuring the long-term scientific
and geomorphotourism sustainability of the area.

In conclusion, Dipsiz Valley, as a structurally controlled and geomorphologically young
fluvial system, represents a geomorphosite with a high capacity to reflect the morphotectonic
evolution of Western Anatolia. The implementation of conservation and management strategies
grounded in site-specific geological, morphometric, and morphodynamic findings will enable the
sustainable utilization of the valley’s scientific heritage and geomorphotourism potential.

Discussion

The findings obtained in this study indicate that the morphological development of Dipsiz
Valley has been shaped by the combined influence of structural control, lithological heterogeneity,
and fluvial processes. This multi-component developmental model is consistent with the framework
defined for valleys formed within morphotectonic transition zones of graben systems in Western
Anatolia. The decisive role of the horst-graben structure in controlling topographic differentiation
has been emphasized in previous studies (Bozkurt, 2001; Yilmaz et al., 2000), and the alignment of
the valley with structural trends, together with fluvial incision along zones of structural weakness
observed in Dipsiz Valley, shows clear consistency with this regional model. This demonstrates that
the valley has evolved not only under local lithological conditions but also under the influence of
regional neotectonic processes.

The relationship between the spatial distribution of lithological units and surface processes
exhibits a pattern consistent with morphological differentiation observed in areas with similar
metamorphic basement characteristics. Incision lines concentrated along relatively weak schist units,
together with threshold surfaces formed by quartzite lenses, support theoretical approaches
emphasizing the control of geological substrate on fluvial systems. Such lithological control has been
shown to influence the development of stepped valley profiles and the orientation of drainage
networks in various geomorphological settings (Summerfield, 1991). The morphological thresholds
and stepped profile elements observed in Dipsiz Valley establish a clear analytical correspondence
with this theoretical framework.

The evaluation of morphometric findings highlights the role of vertical incision in shaping
the valley topography. Narrow V-shaped valley cross-sections, steep slope zones, and fragmented
ridge surfaces can be interpreted as morphological indicators supporting the relative importance of
fluvial incision. The occurrence of similar features in tectonically uplifted terrains further suggests
that Dipsiz Valley exhibits a development pattern consistent with regional morphodynamic processes
(Bozkurt, 2001). In this context, the morphometric results not only describe local topographic
characteristics but also demonstrate comparability with morphotectonic models defined at the
regional scale.

Aspect characteristics and surface runoff indicators derived from field observations reveal
that hillslope processes exhibit spatial variability; however, this variability cannot be explained by a
single controlling factor. The distribution of hillslope processes is governed by the combined effects
of lithological structure, slope conditions, drainage characteristics, and aspect. This finding aligns
with theoretical approaches emphasizing the multi-factor control of hillslope processes and indicates
that the morphodynamic structure of Dipsiz Valley represents a complex system that cannot be
explained by a single process.

The evaluation of the findings within a regional context demonstrates that Dipsiz Valley
constitutes part of the morphotectonic landscape shaped under the extensional regime of Western
Anatolia. When compared with models describing the geomorphological evolution of valleys formed
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in morphotectonic transition zones, a consistent pattern emerges in which structural control,
lithological factors, and fluvial processes operate together (Bozkurt, 2001; Yilmaz et al., 2000). This
correspondence indicates that the results of this study are meaningful not only at the local scale but
also within the broader framework of regional geomorphological processes.

In conclusion, the morphological characteristics of Dipsiz Valley point to a multi-component
geomorphological system shaped by the combined influence of regional neotectonic conditions,
lithological heterogeneity, and fluvial processes. This interpretation demonstrates that the findings
extend beyond a description of local topographic features and can be evaluated within the context of
broader regional geomorphological dynamics.
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Dipsiz Vadisi’nin (Usak-Esme) Jeomorfolojik Ozellikleri ve Jeomorfoturizm Potansiyeli

Giris

Bat1 Anadolu, Neojen-Kuvaterner ddneminden itibaren etkili olan genislemeli tektonik rejim
nedeniyle Akdeniz havzasinin jeomorfodinamik agidan en aktif alanlarindan birini olusturmaktadir
(Jolivet et al., 2013; Ersoy et al.,, 2014). Bu rejim altinda gelisen dogu—bati uzanimli graben
sistemleri, yalnizca bolgesel 6lgekte topografyanin sekillenmesinde degil, ayn1 zamanda drenaj
agimin yeniden diizenlenmesinde ve akarsu sistemlerinin taban seviyesine uyum saglayarak
evriminde de belirleyici rol oynamistir. Bati Anadolu’daki genisleme rejimi ve buna bagh
grabenlesme siireci, fliivyal sistemlerin yeniden canlanmasina, taban seviyesinin degismesine ve
yiiksek rolyef enerjisine sahip vadilerin gelismesine zemin hazirlamistir (Seyitoglu & Scott, 1996;
Keller & Pinter, 2002). Gediz Havzasi’nda tanimlanan fliivyal teras dizileri, bolgesel yiikselme ile
drenaj sistemlerinin yeniden diizenlenmesi arasindaki iliskiyi ortaya koyarak Bati Anadolu’daki
neotektonik siireclerin akarsu evrimi iizerindeki etkisini a¢ik bicimde gostermektedir (Westaway et
al., 2004). Tiirkiye’nin Alp—Himalaya orojenik kusagi icerisinde yer almasi, tektonik aktivitenin
stirekliligini ve buna bagl olarak litolojik ve morfolojik gesitliligin yiiksekligini agiklayan temel
faktorlerden biridir (Atalay, 1987).

Gediz Grabeni, bu baglamda aktif tektonik yiikselme ile fliivyal agsindirmanin birlikte etkili
oldugu baslica morfotektonik alanlardan biridir (Cift¢i & Bozkurt, 2009). Dogu-bat1 dogrultusunda
uzanan graben, kuzey ve giiney kenar faylariyla sinirlanan neotektonik bir ¢okiintii sistemi olup, Bati
Anadolu genisleme rejiminin karakteristik yapilarindan birini olusturmaktadir (Bozkurt & Sozbilir,
2004). Dipsiz Vadisi (Usak-Esme), graben sistemi ile ¢evresindeki yiikselmis topografik alanlar
arasindaki gecis kusaginda, Menderes Masifi’ne ait Paleozoyik yasli gnays, sist ve kuvarsitlerden
olugsan metamorfik temel {izerinde gelismis dar ve derin kesitli bir fliivyal vadi niteligi tasimaktadir.

Calisma alani, Bat1 Anadolu’da Usak ili Esme ilgesi sinirlari igerisinde, Gediz Grabeni’nin
dogu kesiminde yer almaktadir. Dipsiz Vadisi havzasi, WGS84 datumuna gore yaklasik olarak
38°32'30"-38°36'40" kuzey enlemleri ile 28°51'15"-28°55'25" dogu boylamlar1 arasinda
konumlanmakta olup, vadinin yaklasik merkez koordinat1 38°34'35"” K — 28°53'20"” D’dir. Calisma
alami sinirlari, sayisal yiikseklik modeli verileri kullanilarak belirlenen hidrolojik havza sinirlar1 esas
aliarak tanimlanmis; doguda yiikselmis topografik sirtlar, batida Gediz Grabeni tabanina dogru
alcalan yiizeyler ve kuzey ile gilineyde ikincil sirt sistemleri tarafindan sinirlandirilmistir. Bu
mekansal tanimlama, vadinin jeomorfolojik degerlendirmeler agisindan biitiinciil bir morfometrik
birim olarak ele alinmasina olanak saglamaktadir.

Tektonik olarak aktif alanlarda gelisen bu tiir vadiler, denge profiline ulasamadan geng
morfolojik 6zelliklerini uzun siire korumakta; diisey aginimin yanal aginima baskin oldugu bir evrim
stireci sergilemektedir. Bu durum, aktif tektonik rejim altinda geligen fliivyal sistemlerin karakteristik
bir 6zelligi olarak kabul edilmektedir (Keller & Pinter, 2002; Summerfield, 1991).
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Bat1 Anadolu graben sistemlerine iliskin 6nceki ¢aligmalar, biiyiik 6l¢iide bolgesel tektonik
evrim, havza gelisimi ve stratigrafik gerceve lizerine odaklanmis ve graben 6lgeginde morfotektonik
stireclerin anlasilmasina 6nemli katkilar saglamistir (Bozkurt & S6zbilir, 2004). Bu arastirmalar,
genis havzalarin drenaj ag1 diizeni, yiikselti farklilagmasi ve yapisal denetim gibi 6zelliklerini ortaya
koyan DEM tabanli morfometrik analizlerin bdlgesel topografik modellerin olusturulmasinda etkili
oldugunu gostermektedir. Bununla birlikte, ayni1 yaklagimin graben sistemleri ile g¢evredeki
ylikselmis topografik alanlar arasindaki morfotektonik gecis zonlarinda gelisen mikro 6lcekli fliivyal
vadilere uygulanmasi sinirlt kalmis; dar, yapisal kontrollii ve yiiksek rolyef enerjisine sahip bu
vadilerin topografik evrimi ¢cogu zaman bolgesel degerlendirmeler i¢inde genellestirilmistir. Nitekim
hipsometrik analiz ve benzeri morfometrik yaklagimlar, fliivyal sistemlerin asinim evresini ve
topografik gencligini ortaya koymada temel araglar arasinda yer almakta (Strahler, 1952;
Summerfield, 1991), ancak bu yontemlerin mikro 6l¢ekli vadiler iizerindeki uygulamalarinin sinirh
kalmasi, yerel topografik farklilasmalarin bdlgesel modeller i¢inde yeterince temsil edilememesine
neden olabilmektedir. Bu durum, yerel 6l¢ekli morfometrik analizlerin 6nemini artirmakta ve sayisal
yiikseklik modeli verilerinin arazi gézlemleriyle biitiinlestirildigi ¢alismalarin topografik evrimin
stire¢c temelli olarak degerlendirilmesine olanak saglayabilecegini gostermektedir. Bu caligsma,
Dipsiz Vadisi 6rnegi lizerinden DEM tabanli morfometrik analizleri yerel dlgege indirerek, bolgesel
topografik modeller ile mikro Olcekli siirecler arasindaki farkliliklar1 ortaya koymayi ve Bati
Anadolu’nun genisleme rejimi altinda sekillenen morfotektonik peyzaj iginde gelisen fliivyal
vadilerin evrimini daha ayrintili bigimde agiklamay1 amaglamaktadir.

Gilintimiizde jeomorfolojik birimlerin bilimsel degerinin ortaya konulmasi ve korunmasi,
jeomorfosit ve daha genis cergevede jeolojik miras yaklagimlari kapsaminda ele alimmaktadir.
Jeomorfositler; jeomorfolojik siirecleri temsil etme giicii yiiksek, bilimsel, estetik ve egitsel degerler
tasityan dogal olusumlar olarak tanimlanmaktadir (Panizza, 2001). Giincel ¢alismalarda, jeolojik ve
jeomorfolojik miras unsurlarinin envanter ¢aligmalarinin yapilmast ve nicel-nitel yontemlerle
degerlendirilmesinin, koruma 6nceliklerinin belirlenmesi ve siirdiiriilebilir alan yonetimi kararlarinin
temellendirilmesi agisindan 6nemli oldugu vurgulanmaktadir (Brilha, 2016). Bu tiir alanlarin turizm
ve egitim amagli degerlendirilmesi ise jeomorfoturizm yaklagimi kapsaminda ele alinmakta;
jeomorfolojik siireclerin arazide okunabilirligi ve yorumlanabilirligi bu yaklasgimin temelini
olusturmaktadir. Jeomorfoturizmin jeolojik miras ile iligkisi, yer sekillerinin yorumlanmasi ve
ziyaretci deneyimi {izerinden hem toplumsal farkindali§i artiran hem de korunma bilincini
destekleyen bir gergeve olarak ele alinmakta ve jeolojik mirasin siirdiiriilebilir kullanimi ile yerel
kalkinmaya katki saglayan bir ara¢ olarak degerlendirilmektedir (Newsome & Dowling, 2025).
Ayrica jeomorfoturizm uygulamalarinin, yer bilimleri egitimi ile jeolojik mirasin korunmasina katki
saglayarak toplumun yer sekilleri ve yer bilimleri konusundaki farkindaligini artirdigi
belirtilmektedir (Gordon, 2018). Bu nedenle aktif morfodinamik kosullar altinda gelisen fliivyal
vadiler, bilimsel degerlerinin yani1 sira egitsel ve siirdiiriilebilir turizm potansiyelleri bakimindan da
onemli jeomorfosit alanlar1 olarak degerlendirilmektedir.
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Sekil 1: Dipsiz Vadisi lokasyon haritast

Bu ¢alismanin odaklandig1 temel problem, Dipsiz Vadisi’nin jeomorfolojik evriminin hangi
morfotektonik ve morfodinamik siirecler tarafindan denetlendiginin ayrintili ve biitiinciil bir
yaklagimla ortaya konulamamis olmasi ve alanin jeomorfoturizm potansiyelinin agik ve sistematik
oOlciitler gergevesinde degerlendirilmemis olmasidir. Oysa yapisal denetimli fliivyal vadiler, aktif
ylizey siireglerinin dogrudan gozlemlenebildigi, litolojik ve topografik gesitliligin yiiksek oldugu
dogal laboratuvarlar niteligindedir. Bu baglamda Dipsiz Vadisi’nin ayrintili bigimde incelenmesi,
hem Bati Anadolu’'nun jeomorfolojik evriminin anlagilmasima katki saglamakta hem de
jeomorfositlerin tanimlanmasi ve siirdiiriilebilir jeomorfoturizm yaklagimlarmin gelistirilmesi
acisindan dnem tagimaktadir.

Bu ¢alismada jeomorfoturizm potansiyeli, jeomorfosit degerlendirme yaklasimlarina dayali
olarak; bilimsel deger, estetik deger ve egitsel deger Olgiitleri temelinde nitel bir degerlendirme
yaklagimiyla ele alinmigtir. Degerlendirme gergevesi, jeomorfolojik miras unsurlarinin temsil giici,
peyzajin gorsel algilanabilirligi ve yer sekillerinin yer bilimleri egitimi agisindan kullanilabilirligi
gibi kriterleri esas alan gilincel jeomiras ve jeomorfoturizm yaklagimlariyla uyumludur (Panizza,
2001; Brilha, 2016; Reynard & Brilha, 2018). Bu kapsamda bilimsel deger; yer sekillerinin
jeomorfolojik siirecleri temsil etme kapasitesi ve aragtirma potansiyeli, estetik deger; topografik
kontrastlar ve peyzaj biitiinliigii, egitsel deger ise siireclerin arazide dogrudan gézlemlenebilirligi ve
yer bilimleri egitimi agisindan kullanilabilirligi dikkate alinarak yorumlanmistir. Bu yaklasim, alanin
jeomorfolojik siirecleri temsil etme giiclinii ve siirdiiriilebilir jeomorfoturizm agisindan tagidigi
potansiyeli biitlinciil bir ¢ercevede degerlendirmeye olanak saglamaktadir. Tiirkiye’de jeolojik ve
jeomorfolojik mirasin degerlendirilmesine yoOnelik ¢aligmalar son yillarda artis gostermistir.

www.turkishstudies.net/turkishstudies



4682 Sevgi Dénmez

Ozellikle Kula—Salihli Jeoparki’'nda gerceklestirilen jeosit ve jeomorfosit degerlendirmeleri,
volkanik ve fliivyal peyzajlarin bilimsel, egitsel ve turistik degerlerinin biitiinciil yaklasimlarla analiz
edilebilecegini ortaya koymaktadir (Aytac & Demir, 2020). Bu calismalar, jeomorfolojik mirasin
yalnizca estetik degil, siire¢ temelli bilimsel temsil giicii agisindan da degerlendirilmesi gerektigini
vurgulamaktadir. Dipsiz  Vadisi’nin jeomorfoturizm potansiyelinin  degerlendirilmesinde
benimsenen yaklagim, séz konusu caligmalarin ortaya koydugu c¢ok Olciitlii degerlendirme
anlayisiyla uyum gostermektedir.

Bu calisma, jeomorfoturizm agisindan odak noktasi olarak Dipsiz Vadisi’ni ele almakla
birlikte, vadinin gelisimini denetleyen fliivyal ve jeodinamik siireclerin anlasilabilmesi amaciyla
Cingene Deresi havzasi ve Gediz Grabeni’'nin dogu kesimini kapsayan daha genis bir jeomorfolojik
cerceve icinde degerlendirilmistir. Bu yaklagim, mikro 6l¢ekteki vadi morfolojisinin, mezo 6l¢ekteki
drenaj sistemi ve bolgesel Olcekteki neotektonik siireclerle iligkili olarak agiklanmasina olanak
saglamaktadir. Bu kapsamda arastirmanin amaci, Usak-Esme yoresinde yer alan Dipsiz Vadisi’nin
jeomorfolojik ve morfometrik o6zelliklerini ortaya koymak, vadinin topografik evrimini
morfotektonik bir cercevede degerlendirmek ve elde edilen bulgular dogrultusunda alanin
jeomorfoturizm potansiyelini bilimsel 6l¢iitler temelinde irdelemektir.

Materyal ve Yontem

Bu calisma, Usak ili Esme ilgesi sinirlarinda yer alan Dipsiz Vadisi’nin jeomorfolojik
oOzelliklerini ortaya koymak ve alanin jeomorfoturizm potansiyelini degerlendirmek amaciyla
yiiriitiilmiistiir. Aragtirmada, sayisal analizler ile arazi gdzlemlerinin birlikte kullanildig: biitiinciil bir
metodolojik yaklasim benimsenmistir. Bu yaklagim kapsaminda, sayisal veriler ile saha gozlemleri
birlikte ele alinmistir.

Caligmanin temel veri kaynagini, 30 m mekansal ¢oziiniirliige sahip ASTER GDEM sayisal
yiikseklik modeli olusturmaktadir. Bu veri kullanilarak ArcGIS Pro yazilimi ortaminda yiikselti,
egim, baki ve morfografya haritalar1 liretilmistir. Egim ve baki analizleri, yamag siiregleri, aginim
yogunlugu ve morfolojik asimetriyi incelemek amaciyla kullanilmistir. Yiikselti verileri ise vadinin
rolyef 6zelliklerini ve topografik basamaklanmasini belirlemek i¢in degerlendirilmistir.

Vadinin topografik evrimini incelemek amaciyla hipsometrik analiz uygulanmistir.
Hipsometrik analiz, sayisal yiikseklik modeli (DEM) verileri kullanilarak CBS ortaminda
gerceklestirilmistir. Calisma alanina ait raster yiikseklik verileri normalize edilerek goreli yiikselti
degerleri elde edilmis, her bir ylikselti arali§ina karsilik gelen alan oranlar1 hesaplanmistir. Bu veriler
kullanilarak normalize edilmis alan-yiikseklik (hipsometrik) egrileri olugturulmustur. Hipsometrik
integral (Hi) degerleri, normalize edilmis hipsometrik egri altinda kalan alamin sayisal olarak
hesaplanmasiyla elde edilmistir. Alan hesaplamalarinda raster veri tizerinden siiflandirilmis
yiikselti basamaklarmin kapladigi alan oranlan dikkate alinmis ve toplam alana oranlanarak Hi
degerleri belirlenmistir. Elde edilen hipsometrik integral degerleri, topografyanin asinim evresinin
ve morfolojik gelisim diizeyinin nicel olarak degerlendirilmesinde kullanilmigtir.

Analizlerde kullanilan havza sinirlari, DEM verisi lizerinden akig yonii (flow direction) ve
akis birikimi (flow accumulation) analizleri yardimiyla belirlenmis, su boliimii ¢izgileri otomatik
havza sinirlandirma araglart kullanilarak tanimlanmigtir. Bu yaklasim, yiizey akisinin topografya
tarafindan yonlendirildigi varsayimina dayanmakta ve fliivyal sistemin morfometrik analizine uygun
bir sinirlandirma saglamaktadir.

Egim ve baki analizleri, DEM verisi iizerinden tiiretilmis ve elde edilen degerler
siniflandirma islemi ile tematik haritalara doniistiiriilmiistiir. Egim smiflari, arazi kullanim
uygunlugu ve morfolojik ayrimin belirginlestirilmesi amaciyla esit aralik yontemi kullanilarak
olusturulmusg; baki siniflandirmasi ise yonelim farkliliklarimi ortaya koyacak sekilde sekiz ana yon
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temelinde yapilmistir. Bu siniflandirma yaklasimi, topografik farklilasmanin gorsellestirilmesini ve
yorumlanmasini kolaylastirmay1 amaglamaktadir.

Jeolojik ve yapisal ozelliklerin degerlendirilmesinde, Maden Tetkik ve Arama Genel
Miidiirliigii’ne (MTA) ait 1/100.000 6lcekli jeoloji haritalar1 kullanilmistir (MTA, 2002). Bu haritalar
CBS ortamina aktarilmis, litolojik birimler ve ana yapisal unsurlar sayisallagtirilmistir. Jeolojik
veriler drenaj ag1 ve vadi dogrultusu birlikte ele alinmigtir. Ayrica uydu goriintiileri (Google Earth
Pro) kullanilarak drenaj desenleri, cizgisellikler ve topografik kirikliklar ayrintili bigimde
incelenmistir.

Arazi ¢aligmalari, CBS tabanli analizlerin dogrulanmasi ve giincel jeomorfolojik siireglerin
belirlenmesi amaciyla 2025 yili icerisinde gergeklestirilmistir. Saha gozlemleri sirasinda vadi taban
ve yamag¢ morfolojisi, litolojik gecis zonlari, yiizeysel akis izleri, selektif erozyon bigimleri, blok
diismeleri ve kiigiik olgekli fliivyal sekiller yerinde incelenmis; temsil giicli yiiksek noktalar
fotograflanmistir. Bu gozlemler, sayisal analizlerin saha verileriyle karsilagtirilmasina olanak
saglamistir.

Jeomorfoturizm degerlendirmesi, jeomorfositlerin bilimsel, estetik, egitsel ve korunabilirlik
degerleri temelinde ele alan biitlinciil yaklagimlar ¢ergevesinde gerceklestirilmistir. Bu ¢aligmada
degerlendirme siirecinin kuramsal temelini, jeomorfositlerin ¢ok 6lgiitlii analizine dayanan Reynard
vd. (2007) yaklasimi ile bilimsel deger bilesenlerini ayrintilandiran Coratza ve Giusti (2005) modeli
olusturmaktadir. Reynard yaklasimi, bir jeomorfositin bilimsel, estetik, kiiltiirel/ egitsel ve kullanim
degerlerini birlikte ele alan biitiinlesik bir degerlendirme cercevesi sunarken; Coratza ve Giusti
(2005) modeli 6zellikle temsil edicilik, siire¢ agiklig1 ve biitiinliik gibi bilimsel deger dlgiitlerinin
sistematik bicimde analiz edilmesine olanak saglamaktadir.

Bu kuramsal ger¢eve dogrultusunda Dipsiz Vadisi’ndeki jeomorfositler oncelikle nitel
degerlendirme yontemiyle analiz edilmis; bilimsel (jeomorfolojik), estetik (manzara), egitsel ve
ekolojik/korunabilirlik degerleri arazi gozlemleri ve morfometrik bulgular birlikte dikkate alinarak
yorumlanmustir. Bilimsel deger; yer sekillerinin jeomorfolojik siirecleri temsil etme giicii, siireg
acikligt ve litolojik kontroliin sahada izlenebilirligi temelinde ele alinmistir. Estetik deger; topografik
kontrast, peyzaj biitiinliigi ve morfolojik cesitliligin gorsel algilanabilirligi iizerinden
degerlendirilmistir. Egitsel deger, slireglerin arazi iizerinde gézlemlenebilirligi ve 6gretim amach
kullanilabilirligi dikkate alinarak yorumlanmis; ekolojik/korunabilirlik degeri ise alanin dogal
biitiinliigii ve antropojenik baski diizeyi temelinde ele alinmigtir.

Nitel degerlendirmeyi desteklemek ve degerlendirme siirecinin karsilastirilabilirligini
artirmak amaciyla, Reynard vd. (2007) tarafindan 6nerilen jeomorfosit degerleme yaklasimina dayali
yar1 nicel bir puanlama yontemi de uygulanmigtir. Bu kapsamda bilimsel, estetik, egitsel ve
korunabilirlik kategorileri, alanin 6zellikleri dikkate alinarak 0-3 araliginda derecelendirilmis ve
toplam jeomorfoturizm potansiyeli bu puanlarin biitlinciil degerlendirilmesiyle ortaya konulmustur.
Bu puanlama, mutlak bir 6l¢limden ziyade nitel degerlendirmeyi destekleyen ve karar siirecinin
seffafligini artirmay1 amaglayan karsilastirmali bir ara¢ olarak kullanilmistir.

Arastirma siireci genel olarak; sayisal veri temini ve CBS tabanli morfometrik analizler,
jeolojik ve yapisal verilerin hazirlanmasi, arazi gozlemleri ile dogrulama ve degerlendirme
asamalarindan olugsmaktadir. Bu agsamalar, ¢alismanin yontemsel is akigini olusturmaktadir.

Sayisal Yiikseklik Modeli (ASTER GDEM)
!

CBS Tabanli Morfometrik Analizler

(Egim- Baki-Yiikselti- Morfografya)
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Hipsometrik Analiz

l

Jeolojik ve Yapisal Verilerin Entegrasyonu

!

Arazi Gozlemleri ile Dogrulama

l

Jeomorfolojik Degerlendirme

!

Jeomorfoturizm Potansiyelinin Yorumlanmasi

Jeolojik ve Yapisal Ozellikler

Dipsiz Vadisi, Dipsiz Vadisi, Batt Anadolu’nun Neotektonik donemde geligsmis baslica
yapisal ¢okiintii sistemlerinden biri olan Gediz Grabeni’nin dogu kesiminde, Menderes Masifi’ne ait
metamorfik birimler iizerinde yer almaktadir. Gediz Grabeni, Bati Anadolu genisleme rejiminin
etkisi altinda gelismis dogu—bati dogrultulu bir neotektonik ¢okiintii sistemi olup, kuzey ve giliney
sinir faylari ile denetlenmektedir (Bozkurt & Sozbilir, 2004). Bu normal fay sistemleri, bolgedeki
topografyanin sekillenmesinde, rdlyef tiretiminde ve fliivyal sistemlerin gelisiminde belirleyici bir
yapisal kontrol olusturmaktadir. Dipsiz Vadisi, graben tabani ile ¢evredeki yiikselmis topografik
alanlar arasindaki morfotektonik gecis kusaginda gelismis, yapisal denetimli bir fliivyal vadi kesiti
niteligindedir.

Caligma alani, Menderes Masifi’ne ait Paleozoyik yasli gnays, sist ve kuvarsitlerden olusan
metamorfik temel kayaglar {izerinde gelismistir. Bu direngli metamorfik birimler, yiliksek rolyef
iiretimi ve dik yamag gelisimi agisindan uygun morfolojik kosullar sunmakta; buna karsilik daha
zayif litolojik zonlar boyunca asinimin hizlanmasi, drenaj aginin yapisal hatlara uyumlu bigimde
yonlenmesine neden olmaktadir. Bu durum, tektonik olarak kontrol edilen fay hatlarmin litolojik
zayiflik zonlaryla cakistigl kesimlerde asinimin yogunlagsmasina ve vadinin dogrusal morfolojisinin
belirginlesmesine yol agmaktadir.

Grabenin dogu kesiminde gozlenen tektonik yiikselme ve buna eslik eden faylanma siiregleri,
rolyef enerjisinin artmasina, yamag egimlerinin diklesmesine ve drenaj aginin yapisal hatlara uyumlu
bicimde yeniden diizenlenmesine neden olmustur. Cevredeki topografik alanlarda gézlenen goreceli
yiikselme ile graben tabanindaki ¢okmenin birlikte etkisi, kisa mesafelerde belirgin yiikselti
farklarinin olugmasina ve akarsuyun diisey asindirma kapasitesinin artmasina zemin hazirlamistir.
Bu siiregler sonucunda Dipsiz Vadisi, diisey asinimin baskin oldugu, dar ve derin kesitli, yapisal
denetimli bir fliivyal vadi sistemi olarak gelismistir. Vadinin morfolojik 6zellikleri, tektonik
yiikselme ile fliivyal agindirma siiregleri arasindaki etkilesimin giincel topografya lizerindeki belirgin
yansimalarini ortaya koymaktadir.

Dipsiz Vadisi’nin i¢inde yer aldig1 fliivyal sistem, Gediz Grabeni ¢evresinde gelismis Neojen
yaslt havza dolgular birlikte degerlendirilmelidir. Usak-Giire ve Selendi havzalarinda yaygin olarak
gbzlenen golsel ve fliivyal kokenli Neojen cokelleri, graben tabanindaki ¢okmenin siirdigi
donemlerde birikmis; izleyen tektonik ylikselme ve drenaj aginin yeniden diizenlenmesi siiregleriyle
kismen yarilarak bosaltilmistir. Cingene Deresi ve ona bagli yan vadilerin gelisimi, bu havza
dolgularimin asindirilmasi ve yapisal hatlar boyunca oyulmasi ile dogrudan iligkilidir. Bu bolgesel
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jeodinamik ¢erceve, Dipsiz Vadisi’nin yalnizca yerel litolojik 6zelliklerle degil, graben dlgegindeki
tektonik ve sedimanter siireglerle birlikte sekillendigini gdstermektedir.

Vadinin olusumunda, tektonik hareketlerin olusturdugu kirik sistemleri, akarsu drenajinin
yonlenmesini belirlemis ve bu dogrultuda morfolojik gelisim siireci baglamistir. Normal faylara bagh
kirik ve catlak zonlari, yiizey sularinin bu hatlar boyunca yogunlagmasina neden olarak lineer oyulma
stireclerini hizlandirmis ve vadinin dogrusal karakterini pekistirmistir. Bélgenin jeolojik temelini
Paleozoyik yasli gnays, sist ve kuvarsit serileri olusturmaktadir (Sekil 2). Bu birimler, Menderes
Masifi’nin metamorfik ¢ekirdek zonuna ait olup yiiksek dereceli metamorfizma iiriinleridir (Y1lmaz,
Giliner & Saroglu, 2000, s.47-55). Saha gozlemleri, bu kayaglarin yiizeyde belirgin banthi dokular,
kirikli yilizeyler ve tabakalanma egilimleri gdsterdigini ortaya koymaktadir. Litolojik bilesenler,
Dipsiz Vadisi’nin morfodinamik karakterinin temel belirleyicisi konumundadir; ¢iinkii farkli
dayanim o&zellikleri hem vadinin kesit morfolojisini hem de selale kademelerinin konumlarini
dogrudan etkilemektedir.

ACGIKLAMALAR
Jeoloji ve Litoloji
Kuvaterner: Allvyon

m Pliyosen-Kuvaterner: Bazalt
Ust-Orta Miyosen: Cakiltagi-Kumtas!

murtas!
rekambrien-Paleozoyik Ortil Serileri:
" Metagranitoyit

| Paleozoyik: Gozla Gnays-

Metagranitoyit
z -Pvekarmrlen-Paleozoyik Orta Serileri

‘Gnays-Mikasist

® Koyler
A Zirveler

Mevsimiik Akarsu
~\~~ Surekli Akarsu
Il Goter
D Caligma Alani

“ Dipsiz Vadi

Sekil 2: Dipsiz Vadisi Jeoloji Haritas1

Gnays birimleri, genellikle kuvars, feldspat ve biyotit minerallerinden olusan, yiiksek
dayanimli ve banth yapili metamorfik kayaclardir. Bu banth yap, litolojik diizeyde degisken direng
zonlar1 olusturmakta, dolayisiyla diferansiyel erozyon siireglerini tetiklemektedir. Dipsiz Vadisi’nin
yamagclarinda goézlenen blok yapili duvar yiizeyleri, yiiksek dayanimli gnays ve yer yer kuvarsit
mercekleri igceren metamorfik birimlere ait olup, bu kayaclarin bantli dokusu ve kirikli yapisi
diferansiyel erozyon siireglerini belirgin bicimde yansitmaktadir (Sekil 3).
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Sekil 3: Dipsiz Vadisi yamaclarinda, Prekambriyen-Paleozoyik yasli gnays ve kuvarsit igeren
metamorfik birimlere ait, yliksek dayanimli kayaglarin olugturdugu blok yapili duvar yiizeyleri

Sistler, gnays birimlerine oranla daha diisiik dayanim sunan, muskovit ve klorit¢e zengin
yapraklanmal1 kayaclardir. Foliasyon diizlemleri boyunca gelisen mikrogatlaklar, yiizeysel sularin
sizmasina olanak taniyarak mekanik ayrigma ve erozyonun hizlanmasima neden olmaktadir. Bu
nedenle, Dipsiz Vadisi’nin yamag kesitlerinde sist alanlarina karsilik gelen boliimlerde daha yuvarlak
hatli, yamag molozu birikimli yiizeyler belirgindir. Bu litolojik 6zellikler, vadi tabaninda biriken ince
taneli sedimentlerin ve gegici su birikimlerinin olusumuna zemin hazirlamaktadir (Sekil 4).

Bu kosullar altinda, yiizeysel akisin foliasyon diizlemleri boyunca yonlendirilmesi, sistli
birimler {izerinde mikro oyuklar ve diizensiz asinim yiizeylerinin gelismesini kolaylastirmaktadir.
Ozellikle diisiik akim dénemlerinde bu oyuklar igerisinde suyun gegici olarak tutulabildigi, yerel
o6l¢ekte kiiciik birikim alanlarinin olustugu gozlenmektedir. Bu tiir mikro birikim alanlar hem litolojik
denetimi hem de giincel fliivyal siireglerin etkisini birlikte yansitan morfolojik gostergeler
niteligindedir.
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Sekil 4: Dipsiz Vadisi’nde sistli litolojiler lizerinde gelismis, ylizeysel akis ve fliivyal oyulmaya baglh
olarak olusan lokal su birikimleri ve mikro aginim yiizeyleri

Kuvarsit birimleri, kuvarsin yiiksek oranda yeniden kristallesmesiyle olusmus, asinmaya son
derece direncgli kayacglardir. Bu birimler vadide esik yiizeyleri seklinde davranmakta; akarsuyun
ilerleyisi sirasinda agindirma hizinin ani olarak diismesine neden olmaktadir. Saha gbzlemlerinde ve
fotograflarda goriilen kademeli akis yiizeyleri ile kiiciik selale olusumlari, bu direngli kuvarsit
tabakalarinin yiizeye ¢iktig1 konumlarla ortiismektedir. Dolayisiyla Dipsiz Selalesi, litolojik olarak
kuvarsit seviyesinin kontrol ettigi bir jeolojik esik iizerinde gelismis morfodinamik bir unsurdur. Bu
esik, kuvarsit tabakasinin altindaki zayif sist zonunun agindirilmasiyla geriye dogru ilerleyen bir
geriye agindirma siireci sonucunda sekillenmistir. Bu tiir litolojik esikler, akarsu profili boyunca yerel
taban seviyesi degisimlerine neden olmakta ve akim enerjisinin kisa mesafelerde yogunlagmasini
saglamaktadir. Akimin bu noktalarda diisey yonde odaklanmas1 hem oyulma derinligini artirmakta
hem de esik gerisinde kiigiikk Olgekli ¢ukurlar ve birikim alanlarinin gelismesine zemin
hazirlamaktadir. Kuvarsit seviyeleri boyunca gozlenen kademeli akis ytlizeyleri ve dar kesitli diisiis
zonlari, litolojik denetimin fliivyal morfoloji iizerindeki dogrudan etkisini agik bigimde ortaya
koymaktadir (Sekil 5 a-b)
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Sekil 5 a-b: Dipsiz Vadisi’nde kuvarsit birimleri iizerinde gelismis kademeli akis yiizeyleri ve
litolojik esiklere bagli kiigiik selale olugumlari

Vadinin genel yapisal gergevesi, kuzeydogu-giineybati dogrultulu normal fay sistemleri
tarafindan belirlenmistir (Bozkurt, 2001, s.10-15). Bu fay sistemleri hem Dipsiz Vadisi’nin
yonlenmesini hem de drenaj aginin dogrusal karakterini agiklamaktadir. Vadinin ekseni boyunca
uzanan ¢izgisellikler, morfotektonik denetimin agik gostergesidir. Yapisal dogrultular, arazide
gbzlenen mikrobogaz ve kanyon benzeri dar kesitlerle uyumlu bi¢imde uzanmaktadir. Bu, bolgedeki
morfolojik gelisimin rastlantisal olmadigini, tektonik kontrol altinda ger¢eklesen bir lineer oyulma
siireci oldugunu ortaya koymaktadir.

Bolgenin jeodinamik konumuna bagli olarak, Gediz Grabeni’nin dogu kesiminde gdzlenen
goreceli yiikselme, yiizey akislarinin potansiyel enerjisini artirmistir. I¢ Bati Anadolu’nun
neotektonik cokiintii alanlar iginde yer alan Gediz Grabeni’nde yiikselen topografik alanlar ile
graben tabanindaki ¢6kmenin birlikte etkisi, kisa mesafelerde belirgin ytikselti farklar tiretmis; bu
durum akarsuyun diisey asindirma kapasitesini artirarak vadi profilinin dar ve derin karakter
kazanmasina neden olmustur. Nitekim Dipsiz Vadisi’nde taban genislemesi sinirli olup yamaglar son
derece diktir (Ering, 2001, s. 65-95). Litolojik ve yapisal veriler birlikte degerlendirildiginde, Dipsiz
Vadisi’nin jeomorfolojik evrimi su sekilde dzetlenebilir: Paleozoyik yasli metamorfik temel {izerinde
gelisen, neotektonik doneme ait normal faylarin denetiminde yarilmis bir mikro vadidir. Vadinin
gelisimi sirasinda gnays ve kuvarsit birimleri esik yilizeyleri olusturmus; sist zonlar1 ise erozyonla
oyularak kademeli taban profili ve lokal su birikim alanlar1 meydana getirmistir. Bu baglamda,
Dipsiz Vadisi ile Dipsiz Selalesi arasindaki iliski dogrudan litolojik ve yapisal kontrastlarla
acgiklanmaktadir; selale, kuvarsit zonunun olusturdugu direngli tabaka {izerinde, vadi tabani ise sist
zonlarinin daha kolay agindigi kesimlerde gelismistir.
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Sonug olarak Dipsiz Vadisi, Gediz Grabeni’'nin dogu kesiminde etkili olan aktif tektonik
rejim altinda gelismis, litolojik heterojenligi yiiksek ve yapisal denetimli bir yan kol vadisidir. Vadi,
Cingene Deresi’nin iist ¢igirinda yer almakta olup daha genis 6lgekli drenaj aginin mikro dlgekteki
bir morfodinamik bilesenini temsil etmektedir. Bu nedenle Dipsiz Vadisi’nin morfolojik 6zellikleri,
yalmizca yerel litolojik ve topografik kosullarin degil, ayn1 zamanda bolgedeki tektonik yiikselme ve
buna bagl fliivyal yarilma siireclerinin birlikte etkisi altinda sekillenmistir.

Morfografya ve Topografik Ozellikler

Dipsiz Vadisi ve yakin ¢evresi, morfometrik acidan yiiksek rolyef degerlerine ve belirgin bir
topografik cesitlilige sahip bir sahadir. Vadi, Gediz Grabeni’nin dogu kesiminde, graben tabani ile
kuzeydeki yiikselmis bloklar arasindaki gec¢is zonunda gelismis olup, bu konumlanma alanin hem
morfotektonik hem de litolojik agidan cesitlilik gostermesine neden olmustur. Bolgedeki yiikselti
degerleri, 700-1000 m araliginda degismekte; dogu kesimlerde daha yiiksek, batiya dogru ise graben
tabanina yakin kotlara diigmektedir. Bu yiikseklik farki hem graben morfotektoniginin hem de
litolojik farkliliklarin bir sonucudur.

Yiikselti Basamaklar1 ve Hipsometrik Ozellikler

Fiziki harita ve sayisal yilikseklik modeline gore Dipsiz Vadisi taban kotu ortalama 690-720
m arasinda degismekte, yamagclar ise yer yer 850-900 m kotlarina ulagmaktadir (Sekil 6). Vadinin
dogu ve kuzeydogu kesimlerinde 950 m’yi agan lokal sirtlar gozlenmektedir. Bu yiikselti dagilima,
vadinin ¢evredeki aliivyal taban seviyelerine gore belirgin bicimde daha yiiksek bir topografik
konumda yer aldigin1 géstermektedir.

Elde edilen hipsometrik veriler, Dipsiz Vadisi’nin graben tabani i¢inde gelismis bir ana
akarsu vadisi olmayip, horst karakterli ylikselimler ile Neojen yash Usak-Giire havza dolgularinin
sinirlandig1 morfotektonik gecis alani lizerinde yarilmig yerel bir yan vadi niteligi tagidigini ortaya
koymaktadir. Vadi, Cingene Deresi’nin yukar1 havzasina bagl drenaj ag1 icinde gelismis olup, akarsu
sistemi Neojen havza dolgularinin yarilmasiyla sekillenmistir. Bu fliivyal sistemin bolgesel kaide
seviyesini Gediz Nehri olusturmakta; bu durum, vadinin taban seviyesinin ¢evredeki algak havza
tabanlarindan yaklagik 200-250 m daha yiiksek kalmasina ve diisey asinimin belirginlesmesine neden
olmaktadir. Bu topografik ve jeolojik kosullar, dar ve derin kesitli bir vadi morfolojisinin gelisimini
desteklemistir.

Belirlenen rolyef farki ve egim degerlerinin genis bir aralikta dagilim gostermesi, sahada
belirgin bir topografik parcalanmigligin varligina isaret etmektedir. Bu durum fliivyal yarilmanin
etkili oldugu bir morfolojik gelisim siireci ile uyumlu goriinmekle birlikte, topografik farklilagsmanin
litolojik direng farklari, drenaj ag1 diizeni ve yapisal denetim gibi ¢ok sayida etkenin birlikte etkisi
altinda sekillendigi anlasilmaktadir. Ering (2001)’in asinim evrelerine iliskin siniflandirmasi dikkate
alindiginda, taban genislemesinin sinirli olmasi, dar tabanl vadi kesitlerinin yayginligi ve yamag
gerilemesine iligkin morfolojik gostergeler, vadinin erken evreli fliivyal sistem Ozellikleri
gosterebilecegini diisiindiirmektedir; ancak bu degerlendirme, morfometrik veriler ve litolojik
kosullar birlikte ele alinarak yapilmustir.

Yiikselti basamaklart haritasi, Dipsiz Vadisi’nin iginde yer aldigi iist havza kesiminde
topografyanin belirgin bir basamaklanma sergiledigini ortaya koymaktadir. Havza genelinde yiikselti
degerleri yaklagik 210 m ile 1.589 m arasinda degigmekte olup, toplam rolyef farkinin yiiksek olmasi
alanin jeomorfodinamik agidan enerjik bir topografyaya sahip oldugunu gdstermektedir. Bu genis
yiikselti araligi iginde yer alan Dipsiz Vadisi, havzanin yukari kesimlerinde, horst karakterli
yiikselimler ile Neojen havza dolgular1 arasindaki morfotektonik gecis alaninda yarilmis yerel bir
yan vadi olarak dikkat ¢ekmektedir. Bu konum, vadide diisey asinimin belirginlesmesine ve dar,
derin kesitli bir morfolojinin gelismesine zemin hazirlamistir.
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Haritada en diigiik yiikselti basamagini olusturan 210-580 m araligi, vadi tabani boyunca
stireklilik gdsteren dar bir kusak halinde uzanmaktadir. Bu kusak, Dipsiz Vadisi’nin ana drenaj hatti
ile dogrudan iligkili olup fliivyal aginim ve yer yer birikim siire¢lerinin etkili oldugu alanlari temsil
etmektedir. Diisiik yiikselti basamaginin sinirli alan kaplamasi, vadinin dar ve derin kesitli bir
morfolojiye sahip oldugunu ve yanal genislemenin sinirli kaldigini géstermektedir.

WIS

WSINE

WBE

ACIKLAMALAR

Yiikselti Basamaklari (m)

915 - 1.589
840 - 915
775 - 840
680 - 775
580 - 680
210 - 580

@® Koyler
A Zirveler

Mevsimlik Akarsu

~~~— Surekli Akarsu

Bl coler

D Calisma Alani
O@ Disiz vaai

Sekil 6: Dipsiz Vadisi Yiikselti Basamaklar1 Haritas1

580-680 m ile 680-775 m arasindaki yiikselti basamaklari, vadi tabanini ¢evreleyen yamag
zonlar1 boyunca daha genis alanlar kaplamakta ve topografyanin baskin kusagini olusturmaktadir.
Bu basamaklar, fliivyal yarilma ile sekillenen yamag ylizeylerini temsil etmekte olup yiizeysel akis,
selektif erozyon ve sinirli kiitle hareketleri gibi yamag siireglerinin etkili olabilecegi morfolojik
zonlara karsilik gelmektedir. Bu kugaklarin alan agisindan baskin olmasi, vadinin morfolojik

gelisiminde yamag siireclerinin 6nemli bir rol oynadiginmi gostermektedir.
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775-840 m ve 840-915 m yiikselti basamaklar1 daha ¢ok sirt ve ara yiizeyler boyunca dagilim
gostermekte olup topografyada gecis zonlari niteligi tagimaktadir. Bu yiikselti araliklariin pargali
bir dagilim sergilemesi, litolojik direng farklar1 ve yapisal denetimle iligkili topografik esiklerin
varligina isaret etmektedir. Ozellikle bu basamaklarm vadi dogrultusu boyunca siireksiz bigimde
izlenmesi, fliivyal yarilmanin bu seviyeleri biiylik 6l¢iide parcaladigint gdstermektedir.

En yiiksek yiikselti basamagini olusturan 915-1.589 m araligi, ¢alisma alaninin giiney
kesiminde Kurt Dag1 ve cevresinde yogunlasmaktadir. Bu kusak, graben tabani ile cevredeki
yiikselmis topografik alanlar arasindaki morfotektonik gecis zonunda yer alan, daha direngli litolojik
birimler iizerinde gelismis sirt ve doruk alanlarini temsil etmektedir. Yiiksek yiikselti basamaginin
alan bakimindan sinirli olmasi, eski topografik yiizeylerin biiyiikk dl¢lide asinima ugradigini ve
giliniimiizde yalnizca parcali kalintilar halinde korundugunu gostermekted

Genel olarak yiikselti basamaklarinin mekansal dagilimi, Dipsiz Vadisi’nde topografyanin;
yiiksek kesimlerde sinirli alan kaplayan sirt ve yiizey kalintilari, genis yamag kusaklar1 ve dar vadi
tabani seklinde hiyerarsik bir diizen sergiledigini ortaya koymaktadir. Bu morfometrik yapi, fliivyal
yarilmanin topografik farklilasmada belirleyici bir rol oynadigini, ancak bu siirecin litolojik direng
farklar1 ve yapisal denetim tarafindan yonlendirildigini gostermektedir.

DEM verisine dayali olarak gergeklestirilen hipsometrik analiz kapsaminda elde edilen
hipsometrik egri, Dipsiz Vadisi’nde alan—yiikseklik dagiliminin havza genelindeki morfometrik
yapisini ortaya koymaktadir (Sekil 7). Hipsometrik egri, normalize edilmis alan (a/A) ile bagil
yiikseklik (h/H) arasindaki iliskiyi yansitarak topografik kiitlenin havza icerisindeki dagilimimi ve
asinim siireclerinin mekénsal etkisini degerlendirmeye olanak tanimaktadir (Strahler, 1952;
Summerfield, 1991).

Dipsiz Vadisi - Hipsometrik Egri
1.0+
0.8 -
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< 0.6 -
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0.2 -
0.0 1
0.0 0.2 0.4 0.6 0.8 1.0
Bagil Alan (a/A)

Sekil 7: Dipsiz Vadisi’ne ait normalize edilmis hipsometrik egri ve buna karsilik gelen hipsometrik
integral (Hi) degeri.

Hipsometrik egrinin genel karakteri, alan-yiikseklik iliskilerinin orta ve {ist kesimlerde
gorece yiiksek degerler sergiledigini, alt kesimlerde ise belirgin bir kirilma ile hizli bir diisiise
gectigini ortaya koymaktadir. Bu durum, vadi tabaninda derine asimimin goreli olarak baskin
oldugunu, buna karsilik yamag ve sirt kesimlerinde topografik kiitlenin 6nemli 6l¢iide korundugunu
gostermektedir. Konkav-konveks gecisli bu tiir hipsometrik dagilimlar, denge profiline heniiz
ulasmamus fliivyal sistemlerle iliskilendirilmektedir (Strahler, 1952; Keller & Pinter, 2002).
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Hipsometrik egriden tiiretilen yaklasik Hi = 0,64 degeri, Dipsiz Vadisi havzasinda topografik
kiitlenin 6nemli bir boliimiiniin heniiz aginima ugramadigini ve fliivyal yarilmanin etkinligini
stirdiirdiigiinii gostermektedir. Hipsometrik integral degerlerinin yorumlanmasina iliskin klasik
siniflandirmalarda, 0,60’in iizerindeki degerler topografik agidan geng Ozellikler gosterebilen
havzalarla, 0,35-0,60 aralig1 geng-olgun ge¢is evresiyle, 0,35’in altindaki degerler ise ileri aginim
evreleriyle iligkilendirilmektedir (Strahler, 1952; Summerfield, 1991). Pike ve Wilson (1971) yiiksek
hipsometrik integral degerlerinin topografik kiitlenin biiyiik 6l¢iide korunmus oldugu havzalarla
iligkili oldugunu belirtirken, Ohmori (1993) bu tiir degerlerin diisey yarilmanin belirgin oldugu ve
topografik farklilasmanin siirdiigii alanlarda goriilebilecegini ifade etmektedir.

Bati  Anadolu’daki graben sistemlerinde gerceklestirilen morfometrik calismalar,
hipsometrik integral degerlerinin genis bir aralikta degistigini ve bu degisimin litolojik yapi, yapisal
denetim ve agimim siireclerinin goreli etkinligi ile iliskili oldugunu ortaya koymaktadir (Dénmez,
2025). Kiigiik Menderes Grabeni’nin giiney kenarinda yapilan analizlerde hipsometrik integral
degerlerinin 0,34 ile 0,90 arasinda degistigi ve bu genis aralifin topografik evrimin mekansal
farkliligini yansittigi belirtilmistir (Softa, 2022). Priene-Sazli Fay Zonu boyunca gergeklestirilen
calismada ise havzalara ait Hi degerlerinin 0,22-0,86 arasinda degistigi ve yiiksek degerlerin yapisal
olarak denetlenen alanlarda topografik kiitlenin korunmus olabilecegine isaret ettigi ifade edilmistir
(Topal, 2019). Ayrica Bati Anadolu horst-graben morfolojisi iizerinde yapilan c¢alismalar, fay
kontrollii dag dnlerinde hipsometrik egrilerin cogunlukla konkav veya dogrusal karakter sergiledigini
ve bunun tektonik denetim altindaki topografyanin asimim siiregleriyle birlikte sekillendigini

gosterdigini ortaya koymaktadir (Ozkaymak, 2012).

Bu baglamda Dipsiz Vadisi i¢in hesaplanan Hi = 0,64 degeri, Batt Anadolu graben
havzalarinda rapor edilen orta-yiiksek hipsometrik integral degerleri ile uyumlu goriinmektedir.
Bununla birlikte, hipsometrik integral degerinin tek basina topografik evreyi belirleyen mutlak bir
Olciit olmadigy; litolojik heterojenlik, drenaj ag1 diizeni ve yapisal konum gibi etkenlerin hipsometrik
egrinin seklini ve integral degerini 6nemli 6lgiide etkileyebilecegi vurgulanmaktadir (Keller &
Pinter, 2002; Hurtrez et al., 1999; Chen et al., 2003). Bu nedenle Dipsiz Vadisi’ne ait hipsometrik
ozellikler, bolgenin Gediz Grabeni’nin dogu kesimindeki morfotektonik gecis zonunda yer almasi,
litolojik diren¢ farkliliklar1 ve drenaj aginin yapisal dogrultularla iliskisi gibi faktorlerle birlikte
degerlendirildiginde daha anlamli bir ger¢eve sunmaktadir.

Bu bulgular, Dipsiz Vadisi’nde fliivyal yarilmanin giincel jeomorfolojik siire¢ler igerisinde
etkinligini siirdiirdiigiinii ve sistemin topografik evriminin devam eden bir siire¢ oldugunu
gostermektedir. Bununla birlikte, gozlenen hipsometrik yap1 yalnizca fliivyal siireclerle
aciklanamayip, litolojik direng farklar1 ve yapisal denetimin topografik gelisim tlizerindeki roliinii de
igeren ¢ok bilesenli bir morfodinamik ¢ergeveye isaret etmektedir.

Topografik Asimetri ve Morfolojik Yonlenme

Baki haritasi, Dipsiz Vadisi’nde yamag¢ yoOnlenmelerinin belirgin bir mekansal cesitlilik
gosterdigini ve vadinin farkl boliimlerinde bakiya bagli mikro-ortam kosullarinin degisebilecegini
ortaya koymaktadir (Sekil 8). Haritada bati, kuzeybati ve giineybati bakili yiizeylerin ¢aligma alan
icinde genis alanlara yayildigi; buna karsilik kuzey ve kuzeydogu bakili yiizeylerin daha sinirli ancak
stireklilik gosteren bir dagilim sergiledigi izlenmektedir. Bu dagilim, yamag siireglerinin mekansal
deseninin yalnizca vadi dogrultusu ile degil, baki kosullariyla da iligkili olabilecegini
diisiindiirmektedir.

Bati ve giineybati bakili yamaglar, giin icinde daha uzun siire giineslenmeye maruz kalmalar1
nedeniyle, yiizey sicakligi ve nem kosullarinda kuzey bakili yamaglara gore farklilasma potansiyeli
tagiyabilir. Bu tiir olas1 mikroklimatik farklilasmanin, fiziksel ayrisma siireclerinin (termal gerilme,
don—¢dziilme ve tuz kristallesmesi gibi) etkinligini yerel dl¢ekte etkileyebilecegi ongoriilmektedir.
Bununla birlikte, bu siireglerin siddeti ve mekansal siirekliligi; egim degerleri, litolojik birimlerin
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dayanimi, toprak ortiisiiniin kalinlig1 ve yiizey akisinin yogunlugu gibi eslik eden faktorlere bagh
olarak degiskenlik gosterebilir. Bu nedenle bakiya bagh farklilasmanin, yiizey malzemesinin
gevsemesi veya yarinti gelisimi iizerindeki etkisi dogrudan bir neden—sonug iliskisi olarak degil,
stireclerin goreli baskinligini etkileyebilecek bir faktor olarak degerlendirilmelidir.

Baki1 haritasinda gozlenen pargali dagilim, bazi kesimlerde yiizeysel akis izleri ve yarinti
gelisiminin gorece daha belirgin olabilecegine igaret etmekle birlikte, baki faktorii tek bagina siireg
yogunlugunu belirleyen yeterli bir gosterge olarak kabul edilmemektedir. Bu tiir morfolojik
gostergeler, arazi gozlemleri ve diger morfometrik parametrelerle birlikte ele alindiginda daha
anlamli bir degerlendirme yapilabilmektedir.

Kuzey ve kuzeydogu bakili yiizeyler ise gorece daha kisa giineslenme siiresi ve daha dengeli
nem kosullariyla, toprak olusumu ve bitki ortiisii siirekliligi agisindan daha elverisli mikro-ortamlar
sunma potansiyeline sahiptir. Bu tiir kosullarin ylizey stabilitesini artirabilecegi diisiiniilmekle
birlikte, bu durum yamag silireglerinin tamamen zayifladigi anlamimna gelmemektedir. Aksine,
stireclerin daha duisiik hizda ve zamana yayil1 bi¢imde ilerlemesi olasidir. Bu nedenle bakiya bagh
farklilagma, alanda “daha aktif-daha pasif” seklinde keskin bir ayrim yerine, siire¢lerin goreli
baskinlig1 ve mekénsal degiskenligi ¢ercevesinde ele alinmalidir.

Sonug olarak, baki faktorii Dipsiz Vadisi’nde yamag siireclerinin mekansal farklilasmasina
katk: saglayabilecek onemli bir fiziki cografya parametresi olarak degerlendirilmektedir. Bununla
birlikte, bakinin etkisi litolojik yapi, egim kosullar1 ve drenaj aginin yerel denetimleriyle birlikte ele
alindiginda daha anlamli bir ¢ergeve sunmaktadir. Bu nedenle baki haritasi, calismada elde edilen
diger morfometrik bulgularla biitiinlestirilerek, yamag siireclerinin olasi mekansal Oriintiilerini
aciklamada tamamlayici bir veri katmani olarak yorumlanmistir.
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Sekil 8: Dipsiz Vadisi Baki Haritas1
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Baki analizinde mikroklimatik siireclerle iliski kurulmus olmakla birlikte, bu iliskinin
dogrudan 6l¢iilmiis iklim verilerine dayanmadig1 g6z oniine alindiginda, bakiya bagli farklilasmanin
stireclere yansimast olasilik c¢ercevesinde degerlendirilmistir. Bu kapsamda yorumlar, arazi
gozlemlerine dayali yiizey akis izleri, yarintt yogunlugu ve toprak/bitki ortiisii siirekliligi gibi
morfolojik gostergelerle birlikte ele alinmistir.

Egim Ozellikleri ve Morfodinamik Etkiler

Egim haritasi, Dipsiz Vadisi’nde topografyanin kisa mesafelerde belirgin egim degisimleri
sergiledigini ve alanin yiiksek derecede topografik parcalanmislik gosterdigini ortaya koymaktadir
(Sekil 9). Caligma alaninda egim degerlerinin genis bir aralikta dagilmasi, vadinin jeomorfolojik
evriminin tek bir siire¢ tarafindan degil; fliivyal yarilma, yamac siirecleri ve yapisal denetimin
birlikte etkisi altinda sekillendigine isaret etmektedir. Bu baglamda egim haritasi, siireclerin
dogrudan 6l¢iimii olmaktan ziyade, bu siire¢lerin gergeklesme olasiliklarini ve mekansal egilimlerini
yansitan bir morfometrik gosterge olarak degerlendirilmistir.

Diisiik egimli ylizeyler (0-2° ve 2-4°), calisma alaninda sinirli ve parcali bir dagilim
sergilemekte olup, agirlikli olarak vadi tabami boyunca ve yerel birikim alanlarinda
yogunlagmaktadir. Bu alanlarin mekansal olarak kisith olmasi, vadide diisiik enerjili morfolojik
birimlerin smirhi kaldigmi ve genel topografik yapimin daha enerjik karakterde oldugunu
diisiindiirmektedir. Bununla birlikte, bu yiizeyler fliivyal siireclerin goreli olarak zayifladigi, birikim
ve yeniden diizenlenmenin yer yer etkili olabildigi kesimler olarak degerlendirilmistir.
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Sekil 9: Dipsiz Vadisi Egim Haritast

Orta egim siniflar1 (4-6° ve 6-10°), calisma alaninda en genis alan kaplayan egim kusaklarini
olusturmaktadir. Bu kusaklar, vadiyi ¢evreleyen yamaglarin baskin morfolojik birimlerini temsil
etmekte olup, fliivyal yarilma ile yamag siireglerinin birlikte etkili oldugu gegis zonlar niteligi
tagimaktadir. Orta egimli yamagclar, yiizeysel akis, selektif erozyon ve smurl kiitle hareketleri gibi
stireclerin gergeklesmesi icin elverisli kosullar sunabilmektedir. Ancak bu siireglerin yogunlugu ve
mekansal siirekliligi, egim degerleriyle birlikte litolojik yap1 ve ylizey Ortiisiiniin 6zellikleri
tarafindan belirlenmektedir.

Yiiksek egim siniflar1 (10-14° ve yer yer 14-52°), 6zellikle ana vadi eksenine yakin yamag
kesimlerinde ve yan vadilerin ana drenaj hattina baglandigi bolgelerde yogunlagmaktadir. Bu alanlar,
fliivyal yarilmanin goreli olarak daha belirgin oldugu ve topografik enerjinin yiiksek oldugu
kesimlere karsilik gelmektedir. Yiiksek egim degerlerinin yaygmligi, aktif tektonik alanlarda diisey
asimimin baskin oldugu fliivyal sistemlerin karakteristik bir 6zelligi olarak degerlendirilmektedir
(Montgomery & Brandon, 2002). Bununla birlikte, yiiksek egim degerlerinin dogrudan yiiksek
asinim oranlarini temsil ettigi varsayimindan kaginilmalidir. Bu tiir alanlar, daha ziyade yamag
stireclerine duyarliligin arttig1, potansiyel dengesizlik kosullarinin olusabildigi morfolojik zonlar
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olarak degerlendirilmistir. Havzada egim degerlerinin kapladigi alanlar (km?) ve yiizde oranlan
tabloda gosterilmistir (Tablo 1).

Tablo 1: Dipsiz Vadisi Egim Smifi Alanlar1 ve Yiizde Oranlari

Egim Simifi  Alan (km?) %

0-2° 1.90 4.2
2-4° 5.08 11.1
4-6° 8.87 19.4
6-10° 14.73 323
10-14° 9.03 19.8
14-52° 6.06 13.3
>52° 0 0

Calisma alaninda egim degerlerinin dagilis1 gostermektedir ki, %32,3 orantyla 6-10° egim
siifi baskindir. Orta egimli sahalar (4-14°) toplam alanin yaklasik %71,5’ini olustururken, diisiik
egimli alanlar (%15,3) sinirh yayilis gostermekte, 14° lizerindeki dik egimli sahalar (%13,3) ise vadi
yamaglarinda yogunlagsmaktadir.

Havza Egimi Yuzde Dagilimi

4-6°

0-2°
6-10°

14-52°

10-14=

Sekil 10: Dipsiz Vadisi Havza Egimi Yiizde Dagilimi

Egim dagilimi, baki ve yikselti basamaklar1 birlikte ele alindiginda, vadide yamag
stireclerinin mekansal farklilagmasina isaret eden bir Oriintli ortaya ¢ikmaktadir. Baki kosullarina
bagli mikroklimatik farkliliklarin, egimle birlikte degerlendirildiginde, baz1 yamag¢ kesimlerinde
ayrigma ve yiizeysel akis siireclerinin gorece daha etkin olabilecegini diigiindiirdiigii goriilmektedir.
Ancak bu farklilagsma alan genelinde homojen olmayip, yerel dlgekte litolojik direng farklar1 ve
drenaj ag1 tarafindan denetlenmektedir.

Sonug olarak egim haritasi, Dipsiz Vadisi’nde yiiksek rolyef enerjisi ve belirgin topografik
parcalanmiglik sergileyen bir morfodinamik ortamin varligina isaret etmektedir. Egim faktori,
vadinin jeomorfolojik evriminde tek basina belirleyici bir unsur olarak degil; baki, litoloji, ylikselti
ve fliivyal siireclerle birlikte degerlendirilmesi gereken temel morfometrik parametrelerden biri
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olarak ele alinmistir. Bu biitiinciil yaklagim, vadinin morfolojik gelisiminin ¢ok bilesenli bir sistem
cercevesinde yorumlanmasinit miimkiin kilmaktadir.

Topografik Ag ve Morfografik Detaylar

Morfometrik parametrelerin (egim, yiikselti, baki ve hipsometrik dagilim) birlikte
degerlendirilmesi, Dipsiz Vadisi’nin morfolojik evriminde diisey aginimin yanal asinima gore
belirgin bigimde baskin oldugunu ve sistemin jeomorfolojik agidan geng-olgun gecis evresinde
bulundugunu ortaya koymaktadir (Sekil 11). Morfografya haritasinda vadi boyunca izlenen dar ve
derin vadi kesimleri, 6zellikle ana akarsu yatagina yakin alanlarda topografik enerjinin yiiksekligini
ve akarsu kazima giiciiniin halen etkin oldugunu gostermektedir. Vadi tabaninin yer yer daralmasi,
tabanli vadi karakterinin siireklilik kazanamamasi ve genis tagkin diizliigii gelisiminin sinirli kalmasi,
denge profiline heniiz ulagilamadiginin agik gostergeleridir.

Haritada ayirt edilen daglik alanlar, dik yama¢ kusaklari ve plato yiizeyleri, Dipsiz
Vadisi’nin kisa mesafelerde biiyiik rélyef farklart sundugunu ortaya koymaktadir. Ozellikle vadinin
orta ve asag1 kesimlerinde yamaglarin hizla yiikselerek daglik alanlara ge¢mesi, fliivyal asindirmanin
derinligine etkili oldugunu gostermektedir. Egim haritasinda belirlenen yiiksek egim degerleri ile
morfografya haritasindaki dar ve derin vadi alanlarimin gakigsmasi, vadinin halen aktif bir aginim
sistemi i¢inde bulundugunu dogrulamaktadir. Bu alanlarda mikroselale kademeleri, akarsu yatak
esikleri ve ani kot kirikliklar1 yaygin olarak goézlenmekte; bu mikroformlar, diisey asimimin
stirekliligine isaret etmektedir.

Morfografya haritasinda yamaglar iizerinde ayirt edilen basamakli ve nisli ylizeyler, litolojik
direng farklarimn topografyaya dogrudan yansidigim gostermektedir. Ozellikle badlands
topografyasi ile temsil edilen alanlarda, zayif litolojik birimlerin selektif asinmaya ugradigi; buna
karsilik daha dayanikli kayaglarin mikro sirtlar ve duvar tipi yiizeyler olusturdugu anlasilmaktadir.
Bu mikrorelief ¢esitliligi, vadinin morfolojik okunabilirligini artirmakta ve asinim siireclerinin
mekansal farkliligini agik bi¢imde ortaya koymaktadir. Yamaglarin bazi kesimlerinde goriilen plato
kalintilar1, eski aginim yiizeylerinin giincel fliivyal siireclerle parcalandigini ve topografik evrimin
halen devam ettigini gdstermektedir.
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Sekil 11: Dipsiz Vadisi Morfografya Haritas1

Vadinin morfometrik gengliginin korunmasinda, Gediz drenaj sistemine bagli taban seviyesi
iligkileri ile bolgedeki goreceli yiikselme siireclerinin birlikte etkisi belirleyici rol oynamaktadir.
Tektonik hareketlere bagli olarak taban seviyesi diismekte, akarsular yeniden canlanmakta ve
boylece vadideki egim enerjisi korunmaktadir. Bu durum, yanal asinim ve birikim siireglerinin
baskin hale gelmesini engellemekte; morfolojik denge kosullarma gecisi geciktirmektedir.
Dolayisiyla Dipsiz Vadisi, morfometrik olarak olgunlagsmamis; rolyef enerjisi yliksek ve topografik
gencligini koruyan bir aginim yiizeyi niteligi tasimaktadir.

Sonug olarak, Dipsiz Vadisi’'nin morfografik ve morfometrik o6zellikleri; yiiksek rolyef
farklari, asimetrik vadi kesiti, dik ve pargali yamaglar, litolojik diren¢ farklarma bagli gelisen
mikrorelief ¢esitliligi ve yapisal kontrollii drenaj ag1 ile tanimlanabilmektedir. Bu 6zellikler, vadinin
yalnizca jeomorfolojik acidan degil, ayn1 zamanda peyzaj estetigi ve jeomorfoturizm potansiyeli
acisindan da ozgiin bir karakter kazanmasini saglamaktadir. Kisa mesafelerde farkli topografik
birimlerin ve aktif yiizey siireclerinin birlikte gozlemlenebilmesi, Dipsiz Vadisi’ni bilimsel
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arastirmalar ve arazi temelli egitim faaliyetleri agisindan yiiksek deger tasiyan bir saha haline
getirmektedir.

Morfometrik Degerlendirme ve Topografik Evrim

Dipsiz Vadisi’nin morfometrik 6zellikleri; egim, baki, yiikselti basamaklar1 ve hipsometrik
analiz sonuclarmin birlikte degerlendirilmesiyle ele alindiginda, alanin morfolojik evriminin yiiksek
enerjili, yapisal kontrollii ve denge profiline ulasmamis bir fliivyal sistem karakteri sergiledigi
anlasilmaktadir. Bu biitlinciil yaklagim, morfometrik parametrelerin tek tek tanimlanmasinin tesine
gecerek, vadinin topografik gelisiminin hangi siirecler tarafindan ve hangi evrimsel asamada
sekillendigini ortaya koymay1 amaglamaktadir.

Egim dagilimi, Dipsiz Vadisi’nde kisa mesafelerde belirgin topografik kirilmalarin varligini
ve yiiksek rolyef enerjisini acik bicimde yansitmaktadir. Orta ve yiiksek egim siniflarinin alan
genelinde baskin olmasi, flitvyal yarilmanin halen etkin oldugunu ve yamag siireglerine duyarlh bir
morfodinamik ortamin varligin1 gostermektedir. Yiiksek egim degerlerinin baskin oldugu bu tiir
tektonik olarak aktif alanlarda, diisey asinimin yanal asinima gore daha etkili oldugu ve fliivyal
sistemlerin denge profiline ulasmasinin geciktigi bilinmektedir (Montgomery & Brandon, 2002,
5.481-489; Keller & Pinter, 2002). Bununla birlikte, egim degerleri dogrudan asimim hizinin bir
gostergesi olarak ele alinmamis; litolojik direng farklar1 ve drenaj aginin yerel denetimleriyle birlikte
degerlendirilmistir. Bu durum, vadide gozlenen topografik parcalanmishigin tek bir parametreyle
aciklanamayacagini, ¢cok bilesenli bir siire¢ sistemine isaret ettigini ortaya koymaktadir.

Baki analizleri, yamag¢ ydnlenmelerine bagli mikro-ortam kosullarinin alanda mekansal
farkliliklar yarattigmi gostermektedir. Giiney ve giineybati bakili yamaglarda daha uzun siireli
gilineslenmeye bagli olarak fiziksel ayrisma ve ylizeysel akis siireglerinin gorece daha elverigli
kosullar bulabilecegi; kuzey bakili yamaglarda ise daha dengeli nem kosullarinin yiizey stabilitesini
artirabilecegi degerlendirilmektedir. Ancak bu ¢alismada baki faktori, stire¢ yogunlugunu tek basina
belirleyen deterministik bir unsur olarak ele alinmamis; egim, litoloji ve drenaj 6zellikleriyle birlikte,
siireglerin goreli baskinligini agiklayan tamamlayici bir parametre olarak yorumlanmigtir. Bu
yaklagim, bakiya dayali genellemelerden kaginilarak morfodinamik dengenin yerel dlgcekte nasil
degiskenlik gosterdigini ortaya koymaktadir.

Yiikselti basamaklari, Dipsiz Vadisi’'nin graben tabanina gore yiikseltilmis topografik
kusakta yer aldigini ve bu konumun vadinin morfolojik gelisimini belirleyen 6énemli bir denetim
olusturdugunu gostermektedir. Vadi tabani ile ¢evre sirtlar arasindaki belirgin kot farklari, fliivyal
asindirmanin graben tabanina gore yiikselmis bir topografya lizerinde gerceklestigini gostermektedir.
Diigiik yiikselti basamaklarinin dar ve siireksiz olmasi, yanal genislemenin sinirhi kaldigini; buna
karsilik genis yamag¢ kusaklarinin varligi, yamag siireglerinin morfolojik evrimde 6nemli bir rol
oynadigini ortaya koymaktadir. Bu dagilim, vadinin halen geng bir aginim evresinde bulunduguna
isaret eden temel morfometrik gostergelerden biridir.

DEM verilerine dayali olarak olusturulan hipsometrik egri ve bu egriden tiiretilen
hipsometrik integral degerleri, Dipsiz Vadisi’nin jeomorfolojik evrimini nicel olarak
degerlendirmeye olanak saglamaktadir. Hipsometrik analiz sonuglarina gore hesaplanan yaklasik
0,64 hipsometrik integral degeri, vadinin denge profiline heniiz ulasmamis, morfometrik agidan orta—
yiiksek enerjiye sahip bir fliivyal sistem niteligi tasidigin1 gostermektedir. Hipsometrik egrinin iist
ve orta kesimlerde gorece yiiksek degerler korumasi, topografik kiitlenin 6nemli bir boliimiiniin
heniiz aginima ugramadigini; buna karsilik alt kesimlerde goézlenen belirgin kirilmalar ve ani
diistisler, vadi tabaninda diisey yarilmanin baskin oldugunu ortaya koymaktadir. Bu tiir bir
hipsometrik dagilim, 6zellikle tektonik ve litolojik denetimin etkili oldugu alanlarda gelisen ve
rejlivenasyon siireglerinin etkisini siirdiiren fliivyal sistemler igin karakteristik bir morfometrik
tabloya isaret etmektedir.
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Tiim morfometrik parametreler birlikte degerlendirildiginde, Dipsiz Vadisi’nin topografik
evriminin; aktif tektonik yiikselme, litolojik heterojenlik ve fliivyal siireglerin eszamanh etkilesimi
altinda sekillendigi anlagilmaktadir. Vadide diisey agindirmanin yanal aginima gore baskin olmasi,
denge profiline gecisin geciktigini ve sistemin morfodinamik olarak halen geng-olgun gecis
evresinde bulundugunu gostermektedir. Bu durum, vadinin hem jeomorfolojik agidan dinamik bir
sistem niteligi tasidigini hem de aktif yiizey siireglerinin arazide agik bicimde gozlemlenebildigi bir
dogal laboratuvar 6zelligi sundugunu ortaya koymaktadir.

Giincel Jeomorfolojik Siirecler ve Morfotektonik Denetim

Dipsiz Vadisi, giiniimiizde de aktif olarak sekillenmeye devam eden dinamik bir fliivyal
sistem niteligi tasimaktadir. Vadinin jeomorfolojik gengligi, yiiksek egim degerleri, litolojik
kontrastlar1 ve tektonik yiikselme kosullariyla dogrudan iliskilidir. Bu baglamda sahada gbzlenen
baslica ylizey siirecleri; yiizeysel akis ve erozyon, mekanik ayrisma, yamag¢ hareketleri, selektif
asinim ve lokal birikim siire¢leri seklinde siniflandirilabilir.

Yiizeysel Akis ve Erozyon Siirecleri

Dipsiz Vadisi yamaglarinda, 6zellikle yagishi donemlerde kisa siireli fakat yiiksek enerjili
yiizeysel akiglarin etkili oldugu gozlenmektedir. Bu akislar, biiyiik 6lgiide yiizeysel nitelikte olup,
topragin ince oldugu veya tamamen ortadan kalktig1 kesimlerde dogrudan anakaya yiizeyi lizerinde
ilerlemektedir. Bu durum, vadi yamagclarinda yiizeysel akisin kanalize oldugu mikro 6lgekli
oluklasma bicimlerinin gelismesine olanak saglamaktadir.

Sistli litolojilerin hakim oldugu alanlarda, kayaclarin yapraklanmali ve kirikli dokusu,
yiizeysel akisin belirli hatlar boyunca yogunlasmasina neden olmaktadir. Arazi gozlemleri sirasinda,
ozellikle egimli yamag kesimlerinde, anakaya yiizeyi lizerinde gelismis ince dogrusal akis izleri ve
mikro-oluklar belirlenmistir. Bu oluklagma bigimleri, yilizeysel akisin tekrarlayan etkisiyle olusmus
bedrock rill 6lgekli erozyon izleri olarak degerlendirilmektedir (Sekil 12).

-
W

Sekil 12: Dipsiz Vadisi yamaglarinda, sistli litolojiler tizerinde gelismis yiizeysel akisa bagh mikro-
oluklagma (bedrock rill) izleri. Ince dogrusal akis hatlari, yiizeysel akisin anakaya yiizeyi boyunca
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kanalize oldugunu ve tekrarlayan akislar sonucunda mikro &lgekli aginim bigimlerinin gelistigini
gostermektedir.

S6z konusu morfolojik gostergeler, yilizeysel akisin yalnizca gevsek ortii malzemesi tizerinde
degil, dogrudan litolojik yiizeyler {izerinde de etkili oldugunu ortaya koymaktadir. Yiizeysel akigla
taginan ince taneli malzeme, vadi tabaninda ve diisiik egimli alanlarda mevsimsel olarak birikmekte,
yer yer ince allivyal Ortiiler olusturmaktadir. Bu birikimler, siirekli ve kalici teras yiizeyleri
olusturmaktan ziyade, gecici denge kosullarina bagli olarak gelisen mikro birikim alanlar
niteligindedir. Bu tiir yiizeyler, vadi boyunca fliivyal sistemin halen aktif oldugunu ve yiizey
stireclerinin dinamik bigimde devam ettigini gosteren onemli jeomorfolojik gdstergeler olarak
degerlendirilmektedir.

Mekanik Ayrisma ve Selektif Asinim

Dipsiz Vadisi’'nde fiziksel ayrigma siireglerinin mekansal dagilimi, litolojik yap1 ve yamag
yonlenmeleri ile yakindan iligkilidir. Ozellikle giiney ve giineybat1 bakili yamaglarda, giin icindeki
sicaklik farklarinin etkisiyle kayac yiizeylerinde termal genlesme ve daralmaya bagli mikro
catlaklarin gelistigi arazi gozlemleriyle belirlenmistir. Bu tiir sicaklik salinimlarinin mekanik
ayrigmay1 hizlandirici etkisi, Ering (2001)’in fiziksel ayrigma siireclerine iligkin degerlendirmeleriyle
de uyumludur.

Arazi caligmalarinda, kuvarsit ve gnays birimlerinin ylizeylerinde tabaka kenarlarindan
ayrilma, bloklagsma ve levha tipi kopmalarin belirgin oldugu goézlenmistir. Bu ayrisma bigimleri,
Ozellikle dayanimli kuvarsit seviyelerinde, fiziksel ayrigmanin baskin oldugu blok tipi mekanik
ayrigma siiregleriyle uyumludur (Sekil 13).

.

Sekil 13: Dipsiz Vadisi yamaglarinda kuvarsit ve gnays birimlerinde gelismis tabaka-paralel
ayrilmalar ve blok tipi mekanik ayrigsma izleri. Dayanimli kuvarsit seviyelerinin bloklar halinde
korunmasina karsin, ¢evredeki daha zayif sistli zonlarda selektif aginimin etkisiyle diizensiz yiizey
morfolojisi gelismistir

Morfolojik gostergeler, mekanik ayrismanin bu litolojik birimlerde yiizey morfolojisini
dogrudan etkiledigini gostermektedir. Fliivyal sistemlerde litolojik direng farklari, esik ylizeyleri ve
basamakli vadi profillerinin gelisiminde belirleyici rol oynamaktadir (Howard, 1994). Calisma
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alaninda sistli zonlarda daha zay1f, yapraklanmali ve kirikli dokuya sahip litolojiler iizerinde selektif
asinim siirecleri 6ne ¢ikmaktadir. Bu alanlarda, daha direngli kuvarsit seviyelerinin goreli olarak
korunmus bloklar halinde yiizeyde kalmasina karsin, sistli birimlerin daha hizli asindig1 ve diizensiz
ylizeyler olusturdugu goézlenmektedir. Bu durum, litolojik diren¢ farklarimin Dipsiz Vadisi’nde
mikrorelief ¢esitliliginin olusumunda belirleyici bir rol oynadigina isaret etmektedir.

Dolayisiyla mekanik ayrisma ve selektif agimim siirecleri, vadide tekil ve bagimsiz siirecler
olarak degil; litolojik heterojenlik, yamag¢ yonlenmesi ve ylizey kosullarinin birlikte etkisi altinda
gelisen biitlinciil bir morfodinamik sistemin pargalari olarak degerlendirilmistir.

Morfotektonik Denetim

Dipsiz Vadisi, giiniimiizde de aktif ylizey siire¢lerinin etkisi altinda sekillenmeye devam
eden, yiiksek topografik enerjiye sahip bir fliivyal sistem niteligi tagimaktadir. Vadide gozlenen
giincel jeomorfolojik siiregler; yiizeysel akis ve erozyon, mekanik ayrigma, selektif aginim ve yerel
Olcekte gelisen kiitle hareketleri seklinde Gzetlenebilir. Bu siiregler, vadinin litolojik yapisi, egim
kosullar1 ve yapisal konumu ile birlikte degerlendirildiginde, alanin morfodinamik agidan aktif bir
sistem sundugu anlasilmaktadir.

Arazi gozlemleri, 6zellikle egimli yamag¢ kesimlerinde yiizeysel akisin belirgin oldugunu
ortaya koymaktadir. Sistli litolojilerin hakim oldugu alanlarda, yiizey boyunca kanalize olmus akis
izleri, mikro oluklar ve tasinmis ince taneli malzeme birikimleri yaygin olarak izlenmektedir. Bu
morfolojik gostergeler, kisa siireli ve yliksek enerjili yagislara bagl yiizeysel akislarin, vadinin
giincel sekillenmesinde etkin rol oynadigini géstermektedir. S6z konusu akislarin etkisi, vadinin dar
ve derin kesitli morfolojisi ile birlestiginde, diisey asindirmanin hélen baskin bir siire¢ oldugunu
ortaya koymaktadir.

Vadinin yamaglarinda goézlenen bloklagma, tabaka-paralel ayrilmalar ve diizensiz ylizey
morfolojisi, mekanik ayrisma ve selektif asinim siireclerinin giincel etkilerini yansitmaktadir.
Dayaniml kuvarsit seviyelerinin bloklar halinde korunmus olarak yilizeyde kalmasina karsin, daha
zayif sistli birimlerin hizla agindig1 arazi gozlemleriyle belirlenmistir. Bu durum, litolojik direng
farklarinin, vadide mikrorelief ¢esitliliginin olusumunda belirleyici bir faktdr oldugunu agik bigimde
gostermektedir.

Vadinin dogrultusu boyunca izlenen dogrusal drenaj hatlari, ani egim kiriklar1 ve yer yer
gelismis mikroselale kademeleri, fliivyal siireglerin topografik ve litolojik kosullarla iligkili bir
cercevede gelistigine isaret etmektedir. Bu morfolojik unsurlar, alanin graben tabanina gore daha
yiiksek topografik konumunun fliivyal asindirma siiregleri iizerinde belirleyici bir rol oynadigin
gostermektedir. Bununla birlikte, s6z konusu gelisim tek bir yapisal etkene indirgenmemis;
topografik, litolojik ve morfometrik veriler birlikte degerlendirilerek biitiinciil bir yorum yapilmistir.

Sonu¢ olarak, Dipsiz Vadisi'nde go6zlenen giincel jeomorfolojik siiregler, alanin
morfodinamik agidan aktif, yiiksek enerjili ve yapisal olarak denetlenen bir fliivyal sistem karakteri
sundugunu agik bicimde ortaya koymaktadir. Bu siiregler, kesin ve tekil nedensel iligkiler seklinde
degil; sahada gdzlenen morfolojik gostergeler ve sayisal analiz sonuglarinin birlikte okunmasiyla
tanimlanan jeomorfolojik bir biitiinliik i¢inde degerlendirilmistir.

Gediz Grabeni’nin dogu kesiminde yer alan alanin graben tabanina gore daha yiiksek
topografik konumu, vadinin egim enerjisinin korunmasina ve fliivyal sistemin denge profiline
ulagmasinin gecikmesine neden olmaktadir. Bu durum, vadide diisey asindirma siire¢lerinin goreli
olarak baskin kalmasimi saglamaktadir. Vadinin kesitinde gozlenen belirgin egim kirikliklar1 ve
mikro basamaklar, hem yamaglarda hem de vadi tabaninda kiiciik kot farklar1 seklinde izlenmektedir.
Bu morfolojik unsurlar, akarsu profilinin yerel taban seviyesi degisimlerine duyarli bicimde yeniden
diizenlendigini ve vadide siireklilik gosteren bir yeniden oyulma egiliminin varligim ortaya
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koymaktadir. S6z konusu siirecler, vadi boyunca yer yer kiiciik selale ve akis esiklerinin gelismesine
zemin hazirlamaktadir.

Giincel Jeodinamik Gostergeler

Dipsiz Vadisi’'nde gozlenen giincel morfolojik gostergeler, bolgenin halen aktif jeodinamik
stirecler altinda bulundugunu gostermektedir. Bunlar arasinda:

e Vadinin tabaninda gelisen dar ve derin kesitli mikro kanyonlar,

e Yamag-taban gecislerinde goriilen ani egim kiriklari,

e Fay dogrultularina paralel dogrusal drenaj ¢izgileri,

e Ve taban seviyesinde yer yer gozlenen su sizintilari ile kiigiik ¢okiintii birikintileri sayilabilir.

Bu morfolojik gostergeler, Gediz Grabeni g¢evresinde etkili olan neotektonik siireclerin
topografik farklilasma iizerindeki roliine isaret etmektedir. Ancak vadinin giincel morfolojisi,
tektonik arka planin yani sira litolojik heterojenlik ve egim enerjisi gibi topografik faktorlerin birlikte
etkisiyle sekillenmektedir. Bu nedenle Dipsiz Vadisi, fliivyal siireclerin litolojik ve topografik
denetim altinda gelistigi, bolgesel jeodinamik kosullarla iligkili bir vadi sistemi olarak
degerlendirilebilir. Alanda gozlenen giincel jeomorfolojik siirecler, yliksek egim degerleri, farkli
asimim direnglerine sahip litolojik birimler ve yiizey akisinin yonlendirilmesi gibi faktorlerin ortak
etkisiyle siirdiiriilmektedir.

Bu faktorlerin etkilesimi, vadideki morfodinamik karmasikligin temelini olusturur.
Bolgedeki ayrisma ve blok diismeleri, rill erozyonu, selektif aginim, kiigiik 6lgekli selale kademeleri
ve mikro ¢okiintii alanlart hem aktif yiizey siireclerinin hem de morfotektonik denetimin dogrudan
riintidiir.

Bu nedenle Dipsiz Vadisi, Batt Anadolu’nun neotektonik rejimi igerisinde halen evrimini
siirdliren, jeomorfolojik olarak genc¢ ve aktif bir asimim alani niteligindedir. Jeomorfodinamik
cesitlilik, sahay1 hem bilimsel arastirmalar hem de jeomorfoturizm agisindan yiiksek gdzlemsel
degere sahip bir jeomorfosit haline getirmektedir.

Jeomorfolojik Evrim ve Olusum Siireci

Dipsiz Vadisi’nin jeomorfolojik evrimi, Bat1 Anadolu’nun neotektonik gelisimi ile dogrudan
iligkili olup, bolgedeki grabenlesme siireci ve blok tektonigi tarafindan belirlenmistir. Bat1 Anadolu,
Ge¢ Miyosen’den itibaren etkinlesen genisleme rejimi altinda gelisen horst-graben sistemleriyle
karakterize edilmekte; bu siirecte normal faylarla sinirlanan grabenler ile yiikselen topografik alanlar
belirgin topografik farklilasmalar ortaya koymaktadir (Bozkurt, 2001; Yilmaz et al., 2000). Calisma
alani, Gediz graben sistemi ile ¢evredeki yiikselmis topografik alanlar arasindaki morfotektonik gegis
kusaginda yer almakta; bu nedenle fliivyal siiregler ile diisey hareketlerin birlikte etkili oldugu bir
morfolojik gelisim gostermektedir.

Dipsiz Vadisi’nin temelini olusturan Paleozoyik yasli gnays, sist ve kuvarsit serileri,
Menderes Masifi’nin metamorfik ¢ekirdek zonuna aittir. Bu birimler, dnceki orojenik evreler
sirasinda yiiksek dereceli metamorfizmaya ugramis; Neojen sonrasinda ise Bati Anadolu’daki
gerilme rejimiyle birlikte yiikselme ve parcalanma siirecine girmistir. Bu siire¢, Gediz Grabeni’nin
gelisimini yonlendiren bolgesel tektonik c¢ergevenin bir parcasi olarak degerlendirilmektedir
(Bozkurt, 2001; Yilmaz et al., 2000).

Gediz Grabeni, Bati Anadolu’da Ge¢ Miyosen’den itibaren etkili olan genisleme rejimi
altinda gelismis horst-graben sistemlerinin bir pargasidir ve bu siire¢ bolgesel 6l¢ekte belirgin
topografik farklilagsmalarin ortaya ¢ikmasina neden olmustur (Bozkurt, 2001; Yilmaz et al., 2000).
Bu morfotektonik ortam i¢inde graben tabani ile ¢evresindeki yiikselmis alanlar arasinda 6nemli
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yiikselti farklar1 gelismis; bu durum drenaj sistemlerinin yeniden diizenlenmesini ve ylizey akiginin
belirli hatlar boyunca yogunlagmasini tesvik etmistir. Dipsiz Vadisi, bu topografik ve litolojik
kosullarin etkisi altinda, zayif sist zonlarmi izleyen dogrusal bir fliivyal oyulma hatti boyunca
sekillenmistir. Vadinin dogrultusunun (KD-GB) bolgedeki genel yapisal egilimlerle uyum
gostermesi, topografyanin gelisiminde yapisal faktorlerin dolayli etkisini ortaya koymaktadir.

Paleozoyik temel iizerinde baglayan morfolojik sekillenmenin, Ge¢ Miyosen-Pliyosen
donemine tarihlenen tektonik hareketlerle eszamanli olarak gelistigi diistintilmektedir. Bu dénemde
Gediz Grabeni’nin merkezinde ¢okelme devam ederken cevredeki topografik alanlarda gdzlenen
goreceli yiikselme, yiizey akiglarinin yeni topografik kosullara uyum saglamasina neden olmustur
(Yilmaz et al., 2000). Bu siirecte akarsularin yapisal zayiflik zonlar1 boyunca yonlendigi ve drenaj
aginin yapisal kontrol altinda gelistigi bir sistem ortaya ¢ikmaistir.

Erken evrede yiizey akisi ve selektif asinim siiregleri litolojik farkliliklara bagli olarak
belirginlesmistir. Sist birimlerinin gorece diisiik dayanimi akarsu oyulmasmi kolaylastirirken,
kuvarsit mercekleri esik ylizeyleri olusturarak vadi profilinde basamakli bir yap1 gelismesine katki
saglamistir. Bu durum, litolojik kontroliin fliivyal morfoloji iizerindeki roliinii vurgulayan
jeomorfolojik yaklasimlarla uyumludur.

Vadinin iist kotlarinda g6zlenen mikro sirtlar ve dik yamag kesitleri, diisey oyulmanin goreli
olarak baskin oldugu dénemlere isaret eden morfolojik gostergeler olarak degerlendirilebilir. Ayni
evrede gelisen geriye asindirma siireglerinin, drenaj agimin yukar1 kesimlere dogru geniglemesine
katki sagladigi diistiniilmektedir. Dipsiz Selalesi’nin bulundugu kesim, bu geriye asindirma siirecinin
etkili oldugu morfolojik esiklerden biri olarak yorumlanabilir.

Ikinci evrede, Pliyosen sonrasinda Bati Anadolu’da etkinligini siirdiiren genisleme rejimi,
Gediz Grabeni’nin morfotektonik gelisimini devam ettirmistir (Bozkurt, 2001; Yilmaz et al., 2000).
Cevredeki topografik alanlarda gozlenen goreceli yiikselme ile birlikte taban seviyesinde meydana
gelen degisimler, akarsu profillerinin yeniden oyulmasina ve vadilerin derinlesmesine yol agmustir.
Dipsiz Vadisi’nde gozlenen egim kiriklart ve mikro teras yliizeyleri, bu rejiivenasyon siirecinin
morfolojik yansimalari olarak degerlendirilebilir.

Bu asamada fliivyal sistemin yeniden derine aginma egilimi gosterdigi ve yanal asinima
kiyasla diisey oyulmanin daha belirgin hale geldigi anlagilmaktadir. Egim haritalarinda belirlenen
yiiksek egim degerlerine sahip yamag zonlar1 (%30-40), bu morfolojik yeniden diizenlenme siireciyle
iligkili olabilir. Vadi tabaninda gézlenen dar kesitli V bi¢cimli morfoloji de diisey oyulmanin goreli
baskinligini destekleyen bir morfolojik gostergedir.

Uciincii  evrede, Holosen boyunca iklim kosullarindaki dalgalanmalar ve tektonik
hareketlerin siirmesi, Dipsiz Vadisi’nin giincel morfolojik goriiniimiinii sekillendirmistir. Yagis
rejimindeki degiskenlikler, yiizey akisi ve ayrisma siireclerinin goreli etkinligini etkileyerek yamag
malzemesinin taginmasi ve birikimini yOnlendirmistir. Bu siireglerin birlikte etkisi, vadide
mikrorelief ¢esitliliginin artmasina katki saglamis olabilir.

Giiniimiizde Dipsiz Vadisi’nde gozlenen rill ve gully erozyonu, blok diismeleri, kiigiik selale
kademeleri ve yiizeysel birikim alanlari, fliivyal ve yamag siireglerinin halen etkin oldugunu
gostermektedir. Yamagclar arasindaki morfolojik farklilagmalar, litolojik yap1, egim kosullart ve baki
ozellikleriyle birlikte degerlendirildiginde anlam kazanmaktadir.

Tiim bu jeolojik ve morfodinamik gostergeler birlikte degerlendirildiginde, Dipsiz
Vadisi’nin olusumu asagidaki evrimsel siiregler cercevesinde 6zetlenebilir:

e Paleozoyik: Metamorfik temel olusumu (gnays-sist-kuvarsit).

o Ikinci evrede, Pliyosen sonrasinda Bati Anadolu’da etkinligini siirdiiren genisleme rejimi,
Gediz Grabeni’nin morfotektonik gelisimini devam ettirmistir (Bozkurt, 2001; Y1ilmaz et al.,
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2000). Cevredeki topografik alanlarda gozlenen goreceli yiikselme ile taban seviyesinde
meydana gelen degisimler, akarsu profillerinin yeniden oyulmasina ve vadilerin
derinlesmesine neden olmustur. Dipsiz Vadisi’nde gozlenen egim kiriklar1 ve mikroteras
ylizeyleri, bu rejiivenasyon siirecinin morfolojik yansimalari olarak degerlendirilebilir.

¢ Holosen-Giiniimiiz: Yiizey siire¢lerinin devami ve mikroformlarin gelisimi.

Sonu¢ olarak Dipsiz Vadisi, yapisal denetim altinda gelismis ve fliivyal siireglerle
evrimlesmis bir vadi sistemi niteligi tasimaktadir. Vadinin giincel morfolojik 6zellikleri; litolojik
diren¢ farkliliklari, yapisal konum, egim kosullar1 ve yiizey siireglerinin birlikte etkisiyle
sekillenmistir. Gozlenen dik yamaglar, dar tabanli V bi¢imli kesitler ve yer yer gelismis esik
ylizeyleri, diisey oyulmanin goreli olarak belirgin oldugu bir morfolojik gelisim egilimine isaret
etmektedir. Bununla birlikte, vadinin topografik evrimi tek bir siire¢ ya da evre ile agiklanamayacak
kadar karmasik olup, flitvyal asinim, tektonik hareketler ve litolojik kontroliin birlikte etkili oldugu
cok bilesenli bir morfodinamik sistem ¢ergevesinde degerlendirilmelidir.

Jeomorfoturizm Potansiyeli ve Deger Kategorileri

Dipsiz Vadisi, jeolojik, morfolojik ve gorsel ¢esitliligi sayesinde yalnizca fiziki cografya
acisindan degil, jeomorfoturizm potansiyeli bakimindan da dikkat ¢ekici bir dogal laboratuvar
niteligi tasimaktadir. Kisa mesafelerde gozlemlenebilen mikroformlar, aktif fliivyal siirecler ve
litolojik kontrastlarin olusturdugu estetik goriiniimler, alanin yiliksek gdzlemsel ve yorumlanabilirlik
degerine sahip oldugunu ortaya koymaktadir. Bu 6zellikler, vadinin yalnizca yerel 6lgekteki litolojik
farkliliklarin degil; Gediz Grabeni’nin neotektonik evrimi ile Cingene Deresi havzasinin fliivyal
gelisimini igeren ¢ok 6lcekli jeomorfolojik siireglerin bir tiriinii oldugunu gostermektedir.

Jeomorfoturizm kavrami, Reynard vd. (2007, s. 148-152) tarafindan tanimlandigi iizere, bir
jeomorfositin bilimsel, estetik, kiiltiirel ve egitsel degerlerinin biitiinciil bicimde degerlendirilmesine
dayanir. Bu kuramsal ¢erceve ic¢inde Dipsiz Vadisi, jeomorfolojik cesitliligi, siireglerin sahada
okunabilirligi ve erisilebilirligi sayesinde bolgesel 6lgekte yiiksek jeomorfoturizm potansiyeline
sahip bir alan olarak 6ne ¢ikmaktadir.

Bilimsel ve Jeomorfolojik Deger

Dipsiz Vadisi’nin bilimsel ve jeomorfolojik degeri, fliivyal siireclerin topografik ve litolojik
denetim altinda gelistigi bir vadi morfolojisini temsil etmesi ve bu iligkinin arazi iizerinde yiiksek
okunabilirlikle izlenebilmesine dayanmaktadir. Vadi, Gediz Grabeni’nin dogu kesiminde, graben
tabani ile kuzeydeki yiikseltiler arasinda yer alan morfolojik gecis kusaginda konumlanmasi
nedeniyle, rolyef liretimi ile fliivyal yarilmanin birlikte etkili oldugu bir morfodinamik gergeve
sunmaktadir. Bu baglamda alan, yalnizca tekil bir yer sekli degil; topografya, litoloji ve ylizey akist
stirecleri arasindaki etkilesimi aciklama kapasitesi yiliksek bir jeomorfolojik siire¢ biitiinliigiinii
temsil etmektedir. Bu temsil giicli, jeomorfosit degerlendirmelerinde bilimsel degerin temel
bilesenlerinden biri olan temsil edicilik (representativeness) agisindan alanin giiglii oldugunu
gostermektedir (Coratza & Giusti, 2005, s. 307-313). Jeomorfositlerin bilimsel degeri, yalnizca
morfolojik 6zgiinliikleriyle degil, ayn1 zamanda jeomorfolojik siireclerin temsil edilebilirligi ve
mekansal okunabilirligi ile de iliskilidir (Panizza & Piacente, 2008).

Bilimsel deger agisindan ikinci kritik 6lgiit, siireclerin sahada goriiniir ve yorumlanabilir
olmasidir. Dipsiz Vadisi’nde yamag¢ ve taban kesimlerinde izlenen akig esikleri ve mikroselale
basamaklari, yiizeysel akis izleri (rill-gully 6l¢eginde), selektif asinim yiizeyleri ve yer yer badlands
benzeri mikroformlar; giincel siireglerin yalnizca varsayimsal degil, morfolojik géstergeler lizerinden
dogrudan izlenebilir oldugunu ortaya koymaktadir. Bu durum, bilimsel degerlendirmelerde yiiksek
agirhiga sahip olan siire¢ acikligi (process clarity) ve jeomorfolojik okunabilirlik dlgiitlerini
karsilayan somut bir dayanak saglamaktadir (Coratza & Giusti, 2005, s. 307-313).
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Alanin bilimsel degerini yiikselten bir diger Olgiit, litolojik heterojenligin siireclerin
diferansiyel etkisini agikca sergilemesidir. Gnays-sist-kuvarsit birlikteligi, farklt aginim direngleri
iizerinden selektif asinimin mekansal desenini iiretir: daha dayanimli kuvarsit seviyelerinin
esik/cikinti ve bloklar halinde korunmasina karsin, sistli zonlarda daha hizli aginim ve yiizey
diizensizligi izlenir. Bu litolojik kontrol hem siire¢ acikligini giiclendirir hem de alanin bilimsel
anlamlilik ve yorumlanabilirlik diizeyini ylikseltir; ¢linkii ayn1 topografik ¢er¢evede farkli direng
kosullarina verilen geomorfik yanit karsilastirtlabilir bicimde okunur (Coratza & Giusti, 2005, s.
307-313).

Bilimsel degerlendirmelerde siklikla dikkate alinan bir bagka boyut da alanin biitlinligii ve
korunmusluk diizeyidir. Dipsiz Vadisi’nde siire¢ izlerinin (akis izleri, mikroformlar, esikler, ayrisma
ve bloklagsma ornekleri) alan icinde siireklilik gostermesi ve kisa mesafelerde bir arada
gbzlemlenebilmesi, jeomorfolojik “kanit dizisinin” parcalanmadan okunabilmesini saglar. Bu
ozellik, jeomorfosit degerlendirmelerinde bilimsel degeri destekleyen biitiinliikk (integrity) ve
temsilin siirekliligi agisindan olumludur (Coratza & Giusti, 2005, s. 307-313).

Sonug olarak Dipsiz Vadisi, bilimsel deger agisindan;
o yiiksek temsil edicilik (morfotektonik-fliivyal etkilesim modeli),

o yiiksek siire¢ agikligi/okunabilirlik (giincel siireclerin  morfolojik  gostergelerle
izlenebilirligi),
o litolojik kontroliin karsilagtirmali izlenebilirligi (selektif asgmimin sahada net okunmasi)

bilesenleri nedeniyle, bilimsel onemi yiiksek bir jeomorfosit olarak siniflandirilmaya
uygundur (Coratza & Giusti, 2005, s. 307-313).

Estetik ve Gorsel Deger

Dipsiz Vadisi’nin estetik ve gorsel degeri, topografik kontrastlarin, litolojik farkliliklarin ve
yamag¢ geometrisinin birlikte olusturdugu dengeli bir peyzaj kompozisyonuna dayanmaktadir.
Vadinin dik yamaglar ile dar ve derin kesitli taban profili arasindaki belirgin rolyef farki, gorsel
algida giiclii bir derinlik etkisi yaratmakta; bu durum, alanin peyzaj biitiinliigii iginde
algilanabilirligini artirmaktadir.

Litolojik acidan bakildiginda, kuvarsit seviyelerinde gelismis akis esikleri ve kiigiik selale
kademeleri, sert ve parlak ylizey dokulari ile peyzajda gorsel odak noktalari olusturmaktadir. Buna
karsilik, sistli zonlarda gelisen daha yumusak hatli, diizensiz mikroformlar, topografyada siireklilik
gosteren bir arka plan meydana getirmektedir. Bu iki litolojik birim arasinda gézlenen bi¢im ve doku
farkliligi, gorsel algida belirgin bir morfolojik kontrast yaratmakta ve peyzajin estetik ¢esitliligini
giiclendirmektedir.

Yamaglarin egim ve baki oOzellikleri de estetik degerin olusumunda Onemli bir rol
oynamaktadir. Ozellikle giineye bakan yamaglarda, giin dogumu ve giin batimi saatlerinde giines
15181 yiizeyler tizerindeki gelis agisi, belirgin 151k—g6lge desenlerinin ortaya ¢ikmasina neden
olmaktadir. Bu durum, rolyefin mikro ve makro Olgekli bigimlerinin daha net algilanmasini
saglayarak, vadinin gorsel okunabilirligini ve fotografik degerini artirmaktadir.

Bu 6zellikler birlikte degerlendirildiginde, Dipsiz Vadisi; topografik kontrast, litolojik doku
ve renk farklilig1, peyzaj kompozisyonunda denge ve goriis alaninin siirekliligi gibi dlgiitler agisindan
yiiksek bir estetik potansiyel sergilemektedir. S6z konusu nitelikler, Reynard vd. (2007)’nin
jeomorfoturizm degerlendirmelerinde tamimladigi estetik deger alt Olgiitleriyle (kontrast,
kompozisyon, renk/doku farkliligi ve gorsel algilanabilirlik) dogrudan ortiismekte; alanmn
jeomorfoturizm kapsaminda gorsel gozlem ve fotograf odakli kullanim i¢in uygunlugunu ortaya
koymaktadir.
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Egitsel ve Yorumlanabilirlik Degeri

Dipsiz Vadisi, jeomorfolojik siireglerin arazi iizerinde dogrudan ve biitiinciil bigcimde
gozlemlenebildigi bir sistem sunmasi nedeniyle yiiksek bir egitsel ve yorumlanabilirlik degerine
sahiptir. Vadinin yerel 6l¢ekte kolay ulasilabilir olmas1 ve morfolojik unsurlarin kisa mesafelerde bir
arada bulunmasi, alanin arazi temelli 6gretim etkinliklerinde etkin bir “saha laboratuvari” olarak
kullanilmasina olanak tanimaktadir. Bu &zellik, egitsel jeomorfoturizm ve arazi egitimi agisindan
onemli bir avantaj olusturmaktadir.

Vadi boyunca selektif asinim yiizeyleri, blok diismeleri, mikroselale kademeleri, yiizeysel
akis izleri ve birikim alanlarinin ardisik olarak gozlemlenebilmesi, jeomorfolojik sistemlerin dinamik
ve ¢ok bilesenli yapisinin d6grencilere somut 6rnekler iizerinden aktarilmasint miimkiin kilmaktadir.
Siireclerin mekansal olarak birbirine yakin konumlanmasi, neden-sonug iliskilerinin arazide
dogrudan tartisilabilmesini ve kavramsal bilgilerin gorsel olarak pekistirilmesini saglamaktadir.

Yapisal ¢izgiselliklerin, vadi dogrultusu ve drenaj orgiisii ile iligkili bicimde arazi {izerinde
izlenebilmesi; bu unsurlarin jeoloji haritalari, sayisal yiikseklik modelleri ve diger mekansal verilerle
eslestirilebilmesi, alanin CBS tabanli egitim uygulamalar1 agisindan da yiiksek bir potansiyel
tagidigim gostermektedir. Bu durum, Kubalikova (2013, s. 80-88)’de vurgulanan yorumlanabilirlik
ve didaktik deger Olgiitleriyle dogrudan ortiismektedir; zira siiregler yalnizca tanimlanabilir degil,
ayn1 zamanda harita-arazi-veri biitiinliigl icinde 6gretilebilir niteliktedir.

Bu o6zellikler birlikte degerlendirildiginde Dipsiz Vadisi, jeomorfoloji, fiziki cografya,
jeoloji ve ¢evre bilimleri alanlarinda gergeklestirilen bilimsel saha gezileri, uygulamali dersler ve
jeomorfoturizm odakli egitim turlar1 icin uygun bir drnek alan sunmaktadir. Ozellikle jeomorfolojik
stireglerin gorsel ve karsilagtirmali 6gretimi agisindan, vadi yiiksek diizeyde yorumlanabilir ve
pedagojik agidan etkili bir dogal sistem niteligi tasimaktadir.

Ekolojik ve Korunabilirlik Degeri

Dipsiz Vadisi, giincel fliivyal siireglerin biiyiik 6lgiide dogal dinamikleri igerisinde siirdiigi
ve jeomorfolojik biitiinliigiin nemli dlgiide korundugu bir mikro havza niteligi tagimaktadir. Vadide
yogun tarimsal kullanimin bulunmamasi ve yerlesim alanlarinin sinirli 6lgekte kalmasi, ylizey
stireclerinin dogal seyrini bozacak genis Olcekli antropojenik miidahalelerin gelismesini
engellemistir. Bu durum, vadideki jeomorfolojik sekillerin ve siire¢ izlerinin yiiksek diizeyde
korunmusluk sergilemesini saglamaktadir.

Alan genelinde gdzlenen sinirli insan etkisi, yalnizca tekil yerel miidahalelerle siirli olup,
vadinin morfodinamik isleyisini kokten degistirecek nitelikte degildir. Bu 6zellik, Dipsiz Vadisi’ni
jeomorfolojik agidan hassas ancak heniiz ciddi bicimde bozulmamis bir sistem olarak tanimlamayi1
miimkiin kilmaktadir. Dolayisiyla alan, korunabilirlik agisindan yiiksek potansiyel tasiyan; ancak
ayn1 zamanda kirilgan bir dogal dengeye sahip bir jeomorfosit niteligi gostermektedir.

Bununla birlikte, son yillarda artis egilimi gosteren kirsal yerlesim baskist, stabilize yol agma
ve genigletme calismalar ile diizensiz atik dokiimii gibi yerel dl¢ekli faaliyetler, vadinin dogal peyzaj
biitiinliigii tizerinde potansiyel tehditler olusturmaktadir. Bu tiir miidahaleler, kontrolsiiz bicimde
devam etmesi halinde, 6zellikle vadi tabani1 ve yamag kesimlerinde siire¢ okunabilirligini ve gorsel
biitiinliigli olumsuz yonde etkileyebilecek unsurlar olarak degerlendirilmektedir.

Bu ¢ergevede, Dipsiz Vadisi’nin dogal jeomorfosit alani olarak ele alinmasi ve korunma—
kullanma dengesine dayali bir yonetim yaklasimimin benimsenmesi O6nem tagimaktadir.
Jeomorfoturizm alanlarinda koruma-kullanma dengesinin saglanmasi, siirdiiriilebilir yonetimin
temel bileseni olarak kabul edilmektedir (Dowling & Newsome, 2006). Jeomorfoturizmin kontrollii
bicimde gelistirilmesi; belirlenmis yiiriiylis glizergahlari, sinirh sayida gozlem noktasi, yonlendirme
levhalar1 ve bilgilendirici panolar ile desteklendiginde, alanin ekolojik ve jeomorfolojik biitliinligii
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korunarak kullanilabilirliginin artirtlmast miimkiindiir. Bu yaklasim, hem bilimsel arastirma ve
egitim faaliyetlerinin siirekliligini hem de uzun vadeli turistik siirdiiriilebilirligi giivence altina
alabilecek bir ¢er¢eve sunmaktadir.

Degerlendirme Ozeti

Reynard vd. (2007) ve Coratza & Giusti (2005) olgiitlerine gore yapilan niteliksel
degerlendirme sonucunda Dipsiz Vadisi’nin jeomorfoturistik degerleri asagidaki bigimde
Ozetlenebilir:

Tablo 2: Jeomorfoturizm Degerleme Kriterlerine Gére Dipsiz Vadisi’nin Nitel Degerlendirilmesi

Deger Kategorisi Temel Kriter Degerlendirme

Bilimsel / Jeomorfolojik Temsil yetenegi, stire¢ agikligl, morfodinamik aktiflik  Yiiksek

Estetik / Manzara Gorsel kontrast, form cesitliligi, 151k-golge etkisi Yiiksek
Egitsel Yorumlanabilirlik, ulasilabilirlik, siire¢ gozlenebilirligi Orta-Yiiksek
Ekolojik / Korunabilirlik Dogal denge, antropojenik baski diizeyi Orta

Yukarida sunulan nitel degerlendirme sonuglarini daha agik ve karsilastirilabilir hale
getirmek amaciyla, Dipsiz Vadisi’nin jeomorfoturizm potansiyeli Reynard (2007) tarafindan
Onerilen jeomorfosit degerleme gercevesi esas alinarak yari nicel bir puanlama yaklasimi ile
Ozetlenmistir. Bu kapsamda bilimsel (jeomorfolojik), estetik (manzara) ve egitsel deger ve
ekolojik/korunabilirlik kategorileri, caligmada elde edilen morfometrik bulgular ve arazi gézlemleri
temel alinarak sayisal olarak derecelendirilmistir. S6z konusu puanlama, alanin jeomorfoturizm
potansiyelini nicel olarak tanimlamaktan ziyade, nitel degerlendirmeyi destekleyen ve degerlendirme
stirecinin seffafligini artirmay1 amaclayan bir arac niteligindedir. Elde edilen sonuglar Tablo 3’te
sunulmustur.

Tablo 3. Reynard (2007) Yaklasimina Gore Dipsiz Vadisi’nin Jeomorfoturizm Potansiyelinin Yar1
Nicel Degerlendirilmesi

Deger Kategorisi

(Reynard, 2007) Alt Olgiitler Alanin Ozellikleri Puan

Temsil giicii, nadirlik, siirec Fliivyal-tektonik etkilesimlerin, selektif

Bilimsel Deger < asiimin ve litolojik direng farklarinin arazide 3
acikligt . . . .
acik bicimde izlenebilmesi
. ) Peyzaj kontrasti, rolyef le yamaglar, bas?lmakll .Va.dl profilleri,
Estetik Deger csitlilizi. edrsel biitinliik mikrogelale kademeleri ve belirgin topografik- 3
gesttiligl & litolojik kontrastlar
Siireclerin Aktif  jeomorfolojik  siireglerin  dogrudan
Egitsel Deger gozlemlenebilirligi, Ogretici gdzlemlenebilmesi; altyapt ve yonlendirme 2
potansiyel unsurlarinin sinirli olmasi
Ekolojik / Dogal denge, antropojenik Dogal yapinin biiyiik 6l¢iide korunmus olmasi;

Korunabilirlik Degeri baski diizeyi ancak yerel oOlgekli insan faaliyetlerine agik 2

olmasi
Toplam
Jeomorfoturizm - Reynard yaklagimina gore yiiksek diizey 10/12
Potansiyeli
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Bu veriler 1s18inda Dipsiz Vadisi, bilimsel ve estetik degeri yiiksek, egitsel potansiyeli
belirgin, ekolojik olarak korunabilir, Reynard (2007) yaklagimma gore ‘yiiksek diizey’
jeomorfoturizm potansiyeli olan bir jeomorfosit olarak siniflandirilabilir.

Bat1 Anadolu’da Neojen-Kuvaterner déoneminden itibaren etkili olan geniglemeli tektonik
rejim, graben kenar zonlar1 boyunca aktif ylikselme ile fliivyal yarilmanin birlikte isledigi yiliksek
rolyef enerjisine sahip vadilerin gelismesine olanak saglamistir. Gediz ve Biiylik Menderes
grabenlerinin kenarlarinda yiiriitiilen calismalar, taban seviyesi degisimleri ve litolojik direng
farklarinin dar, derin yarilmis ve dik yamagli vadi morfolojilerinin olusumunda belirleyici oldugunu
ortaya koymaktadir (Seyitoglu & Scott, 1996; Keller & Pinter, 2002). Bu bdlgesel baglam iginde yer
alan Dipsiz Vadisi, benzer morfotektonik kosullar altinda gelismis olmakla birlikte, litolojik
heterojenligin mikroform dlgeginde belirginlestigi basamakll vadi profilleri, mikroselale kademeleri
ve jeomorfolojik siire¢lerin arazide agik bigimde gozlemlenebilir olmasi sayesinde, 6zellikle siireg
aciklig, egitsel okunabilirlik ve bilimsel temsil giicii agisindan Bati Anadolu’daki yapisal vadiler
arasinda dikkat gekici bir jeomorfoturizm potansiyeli sunmaktadir.

Sonuc ve Oneriler

Dipsiz Vadisi, Bati Anadolu’nun aktif neotektonik kusaklarmmdan biri olan Gediz
Grabeni’nin dogu kesiminde, graben tabani ile kuzeydeki yiikseltiler arasinda yer alan morfolojik
gecis kusaginda gelismis bir vadi morfolojisi sergilemektedir. Paleozoyik yasl gnays, sist ve kuvarsit
birimleri iizerinde gelisen vadi sekilleri, litolojik direng¢ farkliliklari ile bolgedeki neotektonik
yiikselme egiliminin birlikte etkili oldugu bir jeomorfodinamik evrimi yansitmaktadir.

Jeolojik, morfometrik ve morfodinamik analizler; vadinin dogrultu denetimli, yiiksek egimli,
asimetrik kesitli ve diisey agindirmanin baskin oldugu bir fliivyal sistem oldugunu ortaya koymustur.
Egim degerlerinin biiylik boliimiiniin %25’in {izerinde olmasi, vadi tabaninin dar kalmasi ve
yamaglarin pargali bir yap1 sergilemesi, sistemin denge profiline heniiz ulagsmadigini ve geng asinim
evresinde bulundugunu gostermektedir. Baki 6zelliklerine baglh olarak giiney yamaglarda fiziksel
ayrisgma ve yiizeysel akis siirecleri yogunlasirken, kuzey yamaglarda gorece daha stabil yiizey
kosullar1 gelismistir. Bu durum, vadide belirgin bir morfolojik asimetri olusturmustur.
Hipsometrik analiz ve integral degerleri, vadide diisey asindirmanin yanal genislemeye kiyasla
baskin oldugunu ve fliivyal sistemin morfodinamik dengesizlik kosullar1 altinda gelistigini ortaya
koymaktadir. Egim ve baki analizleriyle birlikte degerlendirildiginde, yiiksek rolyef enerjisi, yamag
asimetrisi ve mikroklimatik farklilagsmanin vadi morfolojisinin sekillenmesinde belirleyici oldugu
anlagilmaktadir. Bu morfometrik gostergeler, vadide goézlenen selektif asinim ve aktif yamag
stiregleriyle birlikte ele alindiginda, Dipsiz Vadisi’nin giincel jeomorfolojik siiregler agisindan
yiiksek temsil giicline sahip oldugunu ortaya koymaktadir.

Kuvarsit birimlerinin olusturdugu selale basamaklar1 ve esik yiizeyleri ile sistli zonlarda
gelisen oyulma ve malzeme tagmimu siiregleri, selektif asinimin vadinin morfolojik c¢esitliligini
belirleyen temel faktdrlerden biri oldugunu gostermektedir. Giincel olarak blok diismeleri, rill-gully
erozyonu, geriye asinim ve kiigiik 6lcekli kiitle hareketleri aktif bigimde siirmektedir. Bu 6zellikler,
Dipsiz Vadisi’ni hem bilimsel gézlem hem de jeomorfoturizm agisindan yiiksek degerli bir
jeomorfosit haline getirmektedir.

Oneriler

- Jeomorfolojik Hassas Alanlarin Tanimlanmasi ve Koruma Onceligi: Arazi gozlemleri ve
morfodinamik analizler, 6zellikle kuvarsit esikleri, mikroselale basamaklar1 ve sistli yamaglarda
gelisen aktif aginim zonlarinin yiiksek hassasiyet tagidigini gostermektedir. Bu alanlar, hem bilimsel
acidan en yiiksek siire¢ okunabilirligine sahip kesimler hem de bozulmaya en agik morfolojik
birimlerdir. Bu nedenle Dipsiz Vadisi igerisinde ¢ekirdek jeomorfosit alanlari tanimlanmali; bu
kesimlerde yol agma, malzeme alimi1 ve diizensiz kullanim kesin olarak sinirlandirilmalidir.
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- Siire¢ Okunabilirligine Dayali Jeomorfoturizm Rotas1 Tasarimi: Vadide kisa mesafelerde
izlenebilen selektif aginim ylizeyleri, blok diismeleri, mikroselale kademeleri ve birikim alanlari,
stirec temelli bir jeomorfoturizm rotasi olusturulmasina imkan tanimaktadir. Bu rota, ozellikle
kuvarsit esiklerinden baslayarak vadi tabanina dogru ilerleyen bir hat iizerinde planlanmali; her
durak, belirli bir jeomorfolojik siireci temsil edecek sekilde segilmelidir. Bdylece ziyaret¢i deneyimi,
gorsel begeniden ziyade siire¢ temelli bir 6grenme ¢ercevesine oturtulabilir.

- Aktif Yamag Siirecleri I¢in Kontrollii Erisim ve Giivenlik Onlemleri: Egim degerlerinin
yiiksek oldugu ve blok diismelerinin aktif olarak gézlendigi yamag kesimleri, kontrolsiiz ziyaretler
agisindan risk tagimaktadir. Bu nedenle bu alanlarda serbest dolasim yerine, belirlenmis yiiriiyiis
giizergahlar1 ve gozlem noktalar1 olusturulmali; yamag ayaklarinda duraksama ve yapilasma kesin
olarak engellenmelidir. Bu 6neri, dogrudan sahada gozlenen aktif kiitle hareketleri ve yiizeysel akig
erozyonu bulgularina dayanmaktadir.

- Egitim Amagli Kullanimin Sistematiklestirilmesi: Dipsiz Vadisi’nde morfometrik
parametrelerin (egim, baki, yiikselti basamaklar1) kisa mesafelerde belirgin bicimde degismesi, alan1
uygulamali jeomorfoloji ve CBS temelli egitimler i¢in 6zellikle uygun kilmaktadir. Bu nedenle vadi,
iiniversiteler i¢in resmi saha egitim alani olarak planlanabilir; belirli noktalarda 6l¢iim, gézlem ve
harita okuma etkinliklerine olanak saglayan sabit istasyonlar kurulabilir.

- Yerel Baskilarin izlenmesi ve Yonetimi: Arazi gozlemleri, stabilize yol agma ve diizensiz
atik dokiimii gibi yerel 6l¢ekli miidahalelerin, 6zellikle vadi tabani ve yamag gecis zonlarinda siireg
okunabilirligini olumsuz etkiledigini géstermektedir. Bu nedenle yerel yonetimlerle is birligi icinde,
vadideki insan etkisinin izlenmesine yoOnelik periyodik gozlem ve raporlama sistemi
olusturulmalidir. Bu yaklagim, alanin uzun vadeli bilimsel ve jeomorfoturistik siirdiiriilebilirligi
acisindan kritik 6neme sahiptir.

Dipsiz Vadisi, yapisal denetim altinda gelisen genc bir fliivyal sistem olarak, Bati
Anadolu’nun morfotektonik evrimini temsil etme giicii yliksek bir jeomorfosit niteligi tasimaktadir.
Alana 6zgii jeolojik, morfometrik ve morfodinamik bulgulara dayali koruma ve kullanim 6nerilerinin
hayata gecirilmesi, vadinin hem bilimsel miras hem de jeomorfoturizm potansiyelinin siirdiiriilebilir
bicimde degerlendirilmesini miimkiin kilacaktir.

Tartisma

Bu calismada elde edilen bulgular, Dipsiz Vadisi’nin morfolojik gelisiminin yapisal denetim,
litolojik heterojenlik ve fliivyal siireclerin birlikte etkisi altinda sekillendigini gostermektedir. Bu ¢ok
bilesenli gelisim modeli, Batt Anadolu graben sistemlerinde morfotektonik gecis zonlarinda gelisen
vadiler i¢in tamimlanan cergeve ile uyum gostermektedir. Bolgedeki horst-graben yapisinin
topografik farklilasma {izerindeki belirleyici rolii daha onceki calismalarda vurgulanmis olup
(Bozkurt, 2001; Yilmaz et al., 2000), Dipsiz Vadisi’nde gézlenen dogrultu uyumu ve yapisal zayiflik
zonlar1 boyunca gelisen fliivyal oyulma, bu bolgesel modelle paralellik gostermektedir. Bu durum,
vadinin yalnizca yerel litolojik kosullarin degil, bolgesel neotektonik siireglerin de etkisi altinda
gelistigini ortaya koymaktadir.

Litolojik birimlerin mekansal dagilimi ile yiizey siiregleri arasindaki iliski, benzer
metamorfik temele sahip sahalarda tanimlanan morfolojik farklilagsmalarla karsilagtirildiginda tutarlt
bir Oriintii sunmaktadir. Sist birimlerinin gorece diigiitk dayanimi boyunca yogunlasan oyulma hatlar
ile kuvarsit merceklerinin olusturdugu esik yiizeyleri, fliivyal sistemlerin jeolojik altlik tarafindan
yonlendirildigini ortaya koyan kuramsal yaklasimlarla uyumludur. Bu tiir litolojik kontroliin, vadi
profillerinde basamakli yapilarin gelisimi ve drenaj aginin yonlenmesi tizerinde etkili oldugu farkl
jeomorfolojik ortamlarda da gosterilmistir (Summerfield, 1991). Dipsiz Vadisi’'nde gozlenen
morfolojik esikler ve basamakli profil unsurlari, bu kuramsal gerceve ile analitik bir paralellik
kurmaktadir.
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Morfometrik bulgularin  degerlendirilmesi, vadide diisey oyulmanin topografik
sekillenmedeki roliinii ortaya koymaktadir. Dar tabanli V bigimli kesitler, yiiksek egimli yamag
zonlar1 ve pargalt sirt ylizeyleri, fliivyal yarilmanin goreli 6nemini destekleyen morfolojik
gostergeler olarak yorumlanabilir. Benzer morfolojik 6zelliklerin, tektonik olarak yiikselen
topografik alanlarda tanimlanmis olmasi, Dipsiz Vadisi’nin bdlgesel morfodinamik siireclerle
uyumlu bir gelisim sergiledigini gostermektedir (Bozkurt, 2001). Bu baglamda elde edilen
morfometrik bulgular, yalnizca yerel topografik 6zellikleri betimlemekle kalmayip, bolgesel dlgcekte
tanimlanmis morfotektonik modellerle karsilagtirilabilir niteliktedir.

Baki ozellikleri ve arazi gozlemlerine dayal ylizey akis izleri, yamag silireclerinin mekéansal
degiskenlik gosterebildigini ortaya koymakla birlikte, bu farklilasmanin tek bir faktorle
aciklanamayacagi anlagilmaktadir. Yamag siireglerinin dagilimi; litolojik yap1, egim kosullari, drenaj
ozellikleri ve baki faktoriiniin birlikte etkisi altinda sekillenmektedir. Bu durum, yamag siireglerinin
cok faktorlii kontrol altinda gelistigini vurgulayan kuramsal yaklagimlarla uyumlu olup, Dipsiz
Vadisi’nin morfodinamik yapisinin tek bir siirecle aciklanamayacak karmasik bir sistem sundugunu
gostermektedir.

Bu ¢aligma kapsaminda elde edilen bulgularin bdlgesel baglamda degerlendirilmesi, Dipsiz
Vadisi’nin Bati Anadolu’nun genisleme rejimi altinda gelisen morfotektonik peyzajinin bir pargasi
oldugunu ortaya koymaktadir. Morfotektonik gecis zonlarinda gelisen vadilerin jeomorfolojik
evrimine iligkin modellerle karsilastirildiginda, yapisal denetim, litolojik kontrol ve fliivyal
stireclerin birlikte etkili oldugu bir gelisim Oriintiisii izlenmektedir (Bozkurt, 2001; Yilmaz et al.,
2000). Bu paralellik, ¢calismanin bulgularmin yalnizca yerel dlgekte degil, bolgesel jeomorfolojik
stirecler ¢ercevesinde de anlamli oldugunu gostermektedir.

Sonug olarak, Dipsiz Vadisi’nin morfolojik 6zellikleri bolgesel neotektonik gergeve, litolojik
heterojenlik ve fliivyal siireclerin birlikte etkisiyle sekillenen ¢ok bilesenli bir jeomorfolojik yaprya
isaret etmektedir. Bu degerlendirme, elde edilen bulgularin yalnizca yerel topografik 6zellikleri
betimlemekle sinirl kalmayip, bolgesel jeomorfolojik siireglerle iliskili olarak yorumlanabilecegini
gostermektedir.

www.turkishstudies.net/turkishstudies



4712 Sevgi Dénmez

References

Atalay, 1. (1987). Tiirkive jeomorfolojisine giris. Ege Universitesi Sosyal Bilimler Fakiiltesi
Yaynlari.

Aytag, A. S., & Demir, T. (2020). Geoheritages of the Salihli (Manisa) district. In H. Babacan, M.
Eraslan, & A. Temizer (Eds.), Academic studies in social sciences. Ivpe.

Brilha, J. (2016). Inventory and quantitative assessment of geosites and geodiversity sites: A review.
Geoheritage, 8(2), 119-134. https://doi.org/10.1007/s12371-014-0139-3

Bozkurt, E. (2001). Neotectonics of Turkey-A synthesis. Geodinamica Acta, 14(1-3), 3-30.

Bozkurt, E., & Sozbilir, H. (2004). Tectonic evolution of the Gediz Graben: Field evidence for an
episodic, two-stage extension in western Turkey. Geological Magazine, 141(1), 63-79.
https://doi.org/10.1017/S0016756803008379

Chen, Y. C., Sung, Q., & Cheng, K. Y. (2003). Along-strike variations of morphotectonic features
in the Western Foothills of Taiwan: Tectonic implications based on stream-gradient and
hypsometric analysis. Geomorphology, 56(1-2), 109-137. https://doi.org/10.1016/S0169-
555X(03)00059-X

Coratza, P., & Giusti, C. (2005). Methodological proposal for the assessment of the scientific quality
of geomorphosites. I/ Quaternario, 18(1), 307-313.

Ciftei, N. B., & Bozkurt, E. (2009). Pattern of normal faulting in the Gediz Graben, SW Turkey.
Tectonophysics, 473(1-2), 234-260. https://doi.org/10.1016/j.tecto.2008.05.036

Dowling, R. K., & Newsome, D. (2006). Geotourism’s issues and challenges. In R. K. Dowling &
D. Newsome (Eds.), Geotourism (pp. 242-254). Elsevier Butterworth-Heinemann

Doénmez, S. (2025). Balgiklidere Havzasi'nin jeomorfolojik evrimi (Usak): Fiziki cografya ilkelerine
dayali morfometrik ve yapisal bir analiz. Electronic Turkish Studies, 20(0O1), 279-302.
https://doi.org/10.7827/TurkishStudies.81634

Ering, S. (2001). Jeomorfoloji I-1I (Genisletilmis 4. bs.). Der Yayinlari.

Ersoy, E. Y., Cemen, 1., Helvaci, C., & Billor, Z. (2014). Tectono-stratigraphy of the Neogene basins
in Western Turkey: Implications for tectonic evolution of the Aegean extended region.
Tectonophysics, 635, 33-58. https://doi.org/10.1016/j.tecto.2014.09.002

Gordon, J. E. (2018). Geoheritage, geotourism and the cultural landscape: Enhancing the visitor
experience and promoting geoconservation. Geosciences, 8(4), 136.
https://doi.org/10.3390/geosciences8040136

Howard, A. D. (1994). A detachment-limited model of drainage basin evolution. Water Resources
Research, 30(7), 2261-2285. https://doi.org/10.1029/94WR00757

Hurtrez, J. E., Sol, C., & Lucazeau, F. (1999). Effect of drainage area on hypsometry from an analysis
of small-scale drainage basins in the Siwalik Hills (Central Nepal). Earth Surface Processes
and Landforms, 24(9), 799-808. https://doi.org/10.1002/(SICI)1096-9837(199908)24:9

Jolivet, L., Faccenna, C., Huet, B., Labrousse, L., Le Pourhiet, L., Lacombe, O., (2013). Aegean
tectonics: Strain localisation, slab tearing and trench retreat. Tectonophysics, 597-598, 1-33.
https://doi.org/10.1016/j.tecto.2012.06.011

Keller, E. A., & Pinter, N. (2002). Active tectonics: Earthquakes, uplift, and landscape (2nd ed.).
Prentice Hall.

Turkish Studies, 21(3)


https://doi.org/10.1017/S0016756803008379
https://doi.org/10.1016/j.tecto.2008.05.036
https://doi.org/10.1016/j.tecto.2014.09.002
https://doi.org/10.3390/geosciences8040136
https://doi.org/10.1029/94WR00757
https://doi.org/10.1016/j.tecto.2012.06.011

Geomorphological Characteristics and Geomorphotourism Potential... 4713

Kubalikova, L. (2013). Geomorphosite assessment for geotourism purposes. Czech Journal of
Tourism, 2(2), 80-104.

Maden Tetkik ve Arama Genel Miidiirligi. (2002). Usak-Esme ve cevresi jeoloji haritast
(1:100.000). MTA Yayinlart.

Montgomery, D. R., & Brandon, M. T. (2002). Topographic controls on erosion rates in tectonically
Active mountain ranges. Earth and Planetary Science Letters, 201(3-4), 481-489.
https://doi.org/10.1016/S0012-821X(02)00725-2

Newsome, D. (2025). Geoheritage and geotourism. In E. Reynard & J. Brilha (Eds.), Geoheritage:
Assessment, protection and management (2nd ed.). Elsevier.

Ohmori, H. (1993). Changes in the hypsometric curve through mountain building resulting from
concurrent  tectonics and  denudation. Geomorphology, 8(4), 263-277.
https://doi.org/10.1016/0169-555X(93)90023-U

Ozkaymak, C., & Sozbilir, H. (2012). Tectonic geomorphology of the Spildagi High Ranges, western
Anatolia. Geomorphology, 173-174, 128-140.
https://doi.org/10.1016/j.geomorph.2012.06.003

Panizza, M. (2001). Geomorphosites.: Concepts, methods and examples of geomorphological survey.
Chinese Science Bulletin, 46(Suppl. Bll), 4-6. https://doi.org/10.1007/BF03187227

Panizza, M., & Piacente, S. (2008). Geomorphosites and geotourism. Revista Geogrdfica Académica,
2(1), 5-9.

Pike, R. J., & Wilson, S. E. (1971). Elevation—relief ratio, hypsometric integral, and geomorphic
area—altitude analysis. Geological Society of America Bulletin, 82, 1079-1084.
https://doi.org/10.1130/0016-7606(1971)82[1079:ERHIAG]2.0.CO;2

Reynard, E., Fontana, G., Kozlik, L., & Scapozza, C. (2007). A method for assessing scientific and
additional values of geomorphosites. Geographica Helvetica, 62(3), 148-158.

Softa, M. (2022). Morphometric and kinematic analysis of southern margin of the Kii¢ilk Menderes
Graben and its tectonic implications in western Anatolia. Arabian Journal of Geosciences,
15, 131. https://doi.org/10.1007/s12517-021-09414-z

Summerfield, M. A. (1991). Global geomorphology: An introduction to the study of landforms.
Longman Scientific & Technical. https://archive.org/details/globalgeomorphol0000summ

Seyitoglu, G., & Scott, B. C. (1996). The age of the Alagehir graben (western Turkey) and its tectonic
implications. Geological Society, London, Special Publications, 117(1), 73-82.

Strahler, A. N. (1952). Hypsometric (area—altitude) analysis of erosional topography. Geological
Society  of America  Bulletin, 63, 1117-1142.  https://doi.org/10.1130/0016-
7606(1952)63[1117:HAAOET]2.0.CO;2

Topal, S. (2019). Evaluation of relative tectonic activity along the Priene—Sazli Fault (Western
Anatolia). Journal of Mountain Science, 16, 1-18. https://doi.org/10.1007/s11629-018-5274-
X

Westaway, R., Pringle, M., Yurtmen, S., Demir, T., Bridgland, D., Rowbotham, G., & Maddy, D.
(2004). Pliocene and Quaternary regional uplift in western Turkey: the Gediz River terrace
staircase and the volcanism at Kula. Tectonophysics, 391(1-4), 121-169.

Yilmaz, Y., Giiner, Y., & Saroglu, F. (2000). Geology of Western Anatolia and the Menderes Massif.
Journal of the Geological Society, 157, 47-58.

www.turkishstudies.net/turkishstudies


https://doi.org/10.1016/S0012-821X(02)00725-2
https://doi.org/10.1016/0169-555X(93)90023-U
https://archive.org/details/globalgeomorphol0000summ?utm_source=chatgpt.com
https://doi.org/10.1130/0016-7606(1952)63%5b1117:HAAOET%5d2.0.CO;2
https://doi.org/10.1130/0016-7606(1952)63%5b1117:HAAOET%5d2.0.CO;2
https://doi.org/10.1007/s11629-018-5274-x
https://doi.org/10.1007/s11629-018-5274-x

4714 Sevgi Dénmez

Yilmaz, Y., Geng, S. C., Giirer, F., Bozcu, M., Yilmaz, K., Karacik, Z., Altunkaynak, S., & Elmas,
A. (2000). When did the western Anatolian grabens begin to develop? In E. Bozkurt, J. A.
B. Winchester, & J. D. A. Piper (Eds.), Tectonics and magmatism in Turkey and the
surrounding area (pp. 353-384). Geological Society.

Turkish Studies, 21(3)



Geomorphological Characteristics and Geomorphotourism Potential... 4715
ETHICAL DECLARATIONS

Research and Publication Ethics
I declare that this article is an original work and was prepared in accordance with the
principles of scientific research and publication ethics. The article has not been published
elsewhere and is not currently under review by another journal.
All sources used in the study have been cited in accordance with academic standards. I
declare that the study does not contain plagiarism, fabrication, falsification, or manipulation
of data, and that the research findings have been presented in accordance with the principles
of scientific integrity.

Author Contributions
The author single-handedly designed, conducted, and analyzed the study and prepared the
report for this article. [ have reviewed and approved the final version of the article and agreed
to its publication.

Conflict of Interest
I declare that there is no conflict of interest regarding the publication of this manuscript.

Funding
This research did not receive any specific grant, financial support, or funding from any
public, commercial, or non-profit funding agencies.

Artificial Intelligence (AI) Usage Disclosure
During the preparation of this manuscript, artificial intelligence tools may have been used
solely for limited purposes such as language editing, translation assistance, and stylistic
improvement. Any Al-assisted translations or language corrections were carefully reviewed
and verified by the author. Artificial intelligence tools were not used to generate the core
scientific content, research design, analysis, or scholarly conclusions. All academic
responsibility for the content of the manuscript rests entirely with the author.

Copyright and Permissions
I confirm that all necessary permissions for copyrighted materials have been obtained where
required and that the manuscript does not violate any intellectual property rights.

Author Approval
I confirm that they have read and approved the final version of the manuscript and consent
to its submission and publication.

ETIK BEYANLAR

Arastirma ve Yayin Etigi
Bu makalenin 6zgiin bir ¢alisma oldugunu ve bilimsel arastirma ve yayin etigi ilkelerine
uygun olarak hazirlandigint beyan ederim. Makale daha once herhangi bir yerde
yayimmlanmamisg olup bagka bir dergide degerlendirme siirecinde degildir.
Caligmada kullanilan tiim kaynaklar akademik kurallara uygun bigcimde atiflanmistir.
Caligmanin intihal, veri uydurma, veri tahrifi veya manipiilasyon icermedigini; arastirma
bulgulariin bilimsel diiriistliik ilkelerine uygun sekilde sunuldugunu beyan ederim.
Yazar Katkisi
Caligmanin tasarlanmasi, yiiriitiilmesi, analizi ve makalenin raporlama agamasini tek basina
yliriitmiistiir. Makalenin son hélini okuyup onayladim ve yayimlanmasini kabul ettim.
Cikar Catismasi
Bu makalenin yayimlanmasia iligkin herhangi bir ¢ikar ¢atismasi bulunmadigini beyan
ederim.
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Finansal Destek
Bu aragtirma herhangi bir kamu kurumu, ticari kurulus veya kar amaci giitmeyen kurulus
tarafindan finansal olarak desteklenmemistir.

Yapay Zeka Kullanim Beyam
Makalenin hazirlanmas: siirecinde yapay zeka araglarindan yalmizca dil diizenleme, ceviri
destegi ve anlatim iyilestirmesi amaciyla sinirlt 6l¢iide yararlanilmistir. Yapay zeka araglari
tarafindan yapilan ceviri ve dil diizenlemeleri tarafimdan dikkatle kontrol edilmistir. Yapay
zeka araglart ¢alismanin bilimsel iceriginin, arastirma tasariminin, analizlerinin veya
akademik sonuglarinin olusturulmasinda kullanilmamigtir. Makalenin igerigine iliskin tim
akademik sorumluluk bana aittir.

Telif Haklar1 ve izinler
Telif hakki gerektiren materyaller kullanilmigsa gerekli izinlerin alindigimi ve galigmanin
herhangi bir fikrl miilkiyet hakkini ihlal etmedigini beyan ederim.

Yazar Onayi
Makalenin son halini okudum, onayladim ve yayimlanmasini kabul ettigimi beyan ederim.
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