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In this study, the geomorphologic parameters of Damlıca basin are determined by using Geographic Information
Systems (GIS). The digital elevation model (DEM) of the basin is downloaded from Aster-GDEM web page and
this digital map is used in the GIS computer program to obtain the geomorphologic parameters of the Damlıca
basin, such as the area of the basin, its perimeter, river length, slope, etc. The extracted parameters are compared
with the parameters obtained by conventional methods. This study shows that the geomorphologic parameters of
the Damlıca basin obtained using GIS are much more precise than those produced by conventional methods.
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1. Introduction

Geographic information system (GIS) technique is a
powerful tool that enables planners and decision makers
to address current problems and future challenges effec-
tively. There are many studies on GIS in the literature.
GIS were used to make morphometric analysis of debris
flows and their source areas [1], to make a spatially dis-
tributed model for runoff routing [2], to estimate the in-
stantaneous unit hydrograph by Clark’s method [3], to
estimate geomorphologic parameters of lower Zab river
basin [4], or to study the integrated hydrological mod-
elling and GIS in water resources management [5].

Understanding hydrologic and geomorphologic charac-
teristics of the region under study and preparing the re-
quired hydrologic and climatic datasets is a very impor-
tant step in watershed planning and management. Wa-
tershed characteristics, such as area, length, slope, shape,
surface roughness, soil type, vegetation and land cover,
need to be calculated precisely before undertaking the
watershed planning process. In addition to watershed
characteristics, river geomorphology parameters, such as
channel length, channel slope, channel roughness, chan-
nel form and cross section are usually necessary for hy-
drologic analysis, planning, and management [6].

In this study, the geomorphologic parameters of a basin
called Damlıca are determined using geographic informa-
tion systems.

2. Area under consideration

2.1. Damlıca basin
Studied basin (shown in Fig. 1) is on the Çatalca

and Kumburgaz highway, 9 km from Kumburgaz and
51 km from İstanbul. The area of the basin is
8.26 km2. The 1:25000 topographic map of the basin
was used. In ranking waterways, there are two second
order branches, connected to Damlıca stream. Damlıca
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stream is then connected to Tepecik stream and flows
into the Büyükçekmece lake. The outlet of the basin is
at 41◦ 06’ 04” North latitude, 28◦ 25’ 00” East longitudes.
Elevation above the sea level is 110 m.

Fig. 1. Damlıca basin.

2.1.1. Topographic map of Damlıca basin
The topographic map of the Damlıca basin is given

in Fig. 2. The area of Damlıca basin according to the
topographic map is 8.26 km2 and it is 7.63 km2 ac-
cording to GIS. There are three precipitation recording
gauges. The runoff of the basin was measured by one-
stage recording gauge, installed on a triangular weir, with
average width of 184 m, over the main waterway in the
outlet of the basin. 98.5% of the basin is covered with
vertisol great soil group and 1.5% of the basin is cov-
ered with non calcic brown great soil group. All of the
catchment area is used as a dry farming area.
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Fig. 2. Topographic map of the Damlıca basin.

2.1.2. Digital elevation model (DEM) of Damlıca basin
The digital elevation model (DEM) of Damlıca basin

was downloaded from the Aster Global Digital Elevation
Model (Aster GDEM) web site. It contains digital in-
formation and can be read only using ArcGIS programs.
These programs extract the related information from the
DEM map.

ArcGIS computer program is capable of calculating the
geomorphologic parameters of the selected basin. A ge-
ographic information system, or GIS, is a computerized
data management system used to capture, store, man-
age, retrieve, analyze, and display spatial information.
In this study, DEM was loaded into the ArcGIS pro-
gram. The morphologic parameters of the Damlıca basin
were calculated using ArcHydro tool of ArcGIS program.
ArcHydro is a set of data models and tools that operate
within ArcGIS to support geospatial and temporal data
analyses. ArcHydro can be used to delineate and char-
acterize watersheds in raster and vector formats, define
and analyze hydro-geometric networks, manage time se-
ries data, and configure and export data to numerical
models.

In this study, ArcGIS computer program was used to
calculate the geomorphologic parameters of the Damlıca
basin. The computer program has produced digital map
of Damlıca stream basin, as shown in Fig. 3.

Fig. 3. Digital map of Damlıca basin.

3. Results

By processing DEM using GIS, more accurate results
were obtained about watershed delineation, discretiza-
tion and parameterization, than those based on topo-
graphic maps. Table shows the comparison of geomor-
phologic parameters (basin area, basin perimeter, basin
length, river length, fineness ratio and main channel
slope) of Damlıca basin obtained using both ArcGIS and
topographic map. Absolute errors for the geomorpho-
logic parameters are also given in the last column of the
Table. It is seen that absolute errors for all geomorpho-
logic parameters are small. Therefore, ArcGIS values of
geomorphologic parameters can be safely used instead of
topographic map values.

4. Conclusions

By processing DEM using GIS applications, more accu-
rate results of watershed delineation, descritization and
parameterization were obtained, compared to results ob-
tained using a topographic map.

Accurate river-basin delineation was obtained, thus ac-
curate morphometric calculations were performed for the
area under study. This study can be integrated with the
Internet GIS, to obtain real-time hydrological data and
information which will be very useful in monitoring water
resources in the region under study.
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TABLE

Geomorphologic parameters of Damlıca basin obtained using ArcGIS and topographic map.

Geomorphologic
parameters

Definition
ArcGIS
values

Topographic
map values

Absolute
error

Basin area The total area projected upon a horizontal plane, contributing over-
land flow to the stream segment of the given order and all segments
of lower order.

7.63 km2 8.26 km2 0.63 km2

Basin perimeter The length measured along the divide of the drainage basin as pro-
jected on the horizontal plane of the map.

13.4 km 13.10 km 0.3 km

Basin length The longest dimension of a basin parallel to the principal drainage
line.

4.2 km 4.1 km 0.1 km

River length The length of main channel 4.8 km 4.35 km 0.45 km
Lca The length from the basin outlet to a point adjacent to the centroid. 1.9 km 1.78 km 0.12 km

Fineness ratio The ratio of channel length to the length of basin perimeter 0.36 0.33 0.03
Main channel slope Slope of a line drawn along the measured profile, that has the same

area as the one under the observed profile.
0.034 0.0189 0.0151
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