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Gilintimiizde, Sayisal Yiikseklik Modelleri (SYM) cevresel yer bilimleri ¢aligmalarinda etkin bir arag
olarak kullanilmaktadir. Ancak, yeryiliziinde bazi bolgere ait detay Olgekte (>1:50,000) topografik
haritalara ve dolayisiyla SYM verilerine ulasilamaktadir. Yeryuvar: tizerinde herhangi bir bolgeye ait,
elde edilmesi miimkiin olan SRTM (Shuttle Radar Terrain Mission) verisinin ise ¢evresel yer bilimleri
calismalarinda alansal ¢oziniirliigli yetersiz kalmaktadir. Buna karsilik, daha detay (>1:50,000) ve
maliyeti yiiksek olmayan ASTER Level 3A (L3A) verisi bu kapsamda kullanilabilmektedir. Ancak,
ASTER L3A verisinde bulunan goreceli SYM verisi topografik haritalardan elde edilen SYM verileri
referans alindiginda, ii¢ eksende (X, y ve z) belirli oranlarda geometrik hatalar sunmaktadir. Bu ¢aligmada,
sozii edilen geometrik hatalardan yatay yeryiizeyi lizerinde gerceklesen varyasyonlarin indirgenmesine
yonelik bir yaklagim 6nerilmektedir. Bu amagla, Merer havzasina (Bat1 Karadeniz Bolgesi) ait, ASTER
L3A ve 10 m kontur aralikli 1/25,000 dlgekli topografik haritalardan elde edilen sayisal arazi modelleri
kullanilmistir. Alansal ¢oziiniirlikkleri 30x30m olarak diizenlenen SYM’ler iizerinde D8 algoritmasi
uygulanarak, her iki modele ait drenaj ag1 olusturulmustur. Elde edilen drenaj aglar iizerinde 24 adet
kontrol noktasi belirlenmis ve secilen kontrol noktalarma bagli olarak “x” ve “y” yonleri boyunca
gerceklesen kayma miktarlart kayma dogrultular1 dikkate alinarak dlciilmiistiir. Bileske kayma vektort,
334 yoniinde 109 m olarak hesaplanmistir. Hesaplanan bileske vektor kullanilarak, ASTER L3A
verisinden elde edilen SYM’ye geometrik diizeltme uygulanmistir. Yapilan diizeltmeye iligkin
hassasiyetin  kontrol edilmesi amaciyla, ¢alisma kapsaminda ayrica performans analizleri
gerceklestirilmigtir. Bu kapsamda, farkli alansal ¢ozliniirlikler dikkate alinarak, referans SYM’den elde
edilen drenaj agma zonlama uygulanmis ve her bir alansal ¢oziiniirliigiin dikkate alinmasi kosulunda,
ilgili zon igerisinde kalan ASTER L3A’ya ait SYM’den elde edilen drenaj aginin yiizdesi hesaplanmistir.
Burada hesaplanan yiizde degeri, gergeklestirilen geometrik diizeltmenin performans gostergesi olarak
degerlendirilmistir. Buna goére, 20x20m ile 70x70m alansal ¢6ziiniirliikk araliginda, onerilen geometrik
diizeltme mevcut geometrik hata {izerinde yaklasitk % 22 iyilesme saglarken, 70x70m alansal
coziintirliigiinden sonra SYM’ler arasindaki geometrik farkin 6nemi ortadan kalkmaktadir.
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ABSTRACT

Nowadays, Digital Elevation Models (DEM) are used as an effective tool in environmental geosciences.
However, topographical maps of some regions on the earth surface are not available in detailed scale
(>1:50 000). The available SRTM (Shuttle Radar Terrain Mission) data on the earth surface is
insufficient for environmental geosciences owing to its spatial resolution. Notwithstanding, the higher
resolution and not so expensive data, ASTER Level 34 (L3A4) can be used for this purpose. Nevertheless,
according to the DEM generated from topographic data, relative DEM data in ASTER L3A presents
some geometrical errors in three dimensions (x, y, and z). In this study, an approach is proposed to
decrease the planimetric errors occurred on the earth surface in ASTER L34 DEM. For this purpose,



ASTER L3A data and 1:25 000 scaled DEM derived from the topographic maps with 10m contour
interval of Merer catchment (West Black Sea Region) were used. Spatial resolutions were arranged as
30x30m. To extract the drainage networks, D8 algorithms were applied on DEMs. Total 24 control
points were selected on the obtained drainage networks and the amounts of shifting between DEMs were
measured on x and y directions with respect to these control points. The resultant/composite shifting
vector was computed as direction of 334" and distance of 109m. The computed vector was used for the
geometric correction of DEM derived from ASTER L3A data. In order to check the sensitivity of this
geometric correction, some performance analyses were also carried out. In this respect, considering
different spatial resolutions, buffer analyses were applied to reference DEM. Percentile of the drainage
network which is included in the related buffer zone of reference DEM is computed. In this study,
computed percentage values indicate the performance of the geometric correction. According to the
performance evaluations, while between 20x20m and 70x70m spatial resolutions proposed geometric
correction maintains approximately 22 % better results, there is no significant difference above 70x70m
spatial resolution between reference and ASTER L34 DEM.
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