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Abstract—The various human activities are one of the main
affecting factors on natural disasters. Human effects not suitable
for land use potential can cause both physical and moral
damages. Yeniçiftlik stream basin, located within the boundaries
of Beykoz, a suburb of Istanbul in Turkey, has been selected as
the study area. It covers an area of 3.66 km2 of the Yeniçiftlik
River within the boundaries of the Beykoz district.
Nowadays, there are many methods for flood researches. Not
only new satellite technologies but also improvements of GIS
provide important advantages in the researches of natural
disasters. In this study, the effects of land use features on flood
occurrence have been determined by using GIS and remote
sensing. Pixel-based classification method has been used for
analyzing land use features. IKONOS pan-sharpened satellite
imagery has been used for current land use. Processes of flood
analyze were performed by means of HEC-GeoRAS (ArcGIS 9.3)
and HEC-RAS 4.0 (Hydrologic Engineering Centers River
Analysis System) hydraulic software. In this study, geometric
data composes the basis of the model. These data are rivers, river
coasts, stream ways, cross sections and land use. The geometric
data of the study area are produced with HEC-GeoRAS and all
other data were gathered here before they were transferred to
the HEC-RAS. After the input of the geometric data stream, data
related to the basin where the modeling will be done were input.
Hydraulic and hydrologic modeling for the flood risk studies,
flood flow rates of 10, 50 and 100 years were calculated using
maximum flood flow rates of 30 years, and flood risk maps were
obtained making hydraulic modeling according to the data
obtained.
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I.
INTRODUCTION
Effects of a natural event on the human life are the
important factors to characterize them as a disaster. In the view
of this information floods are the biggest natural disasters after
earthquakes. Floods are important natural disasters which cause
physical and moral damages and have a hydrographic origin.
Important factor of flood occurrence near settlements is

erroneous land use in these areas. It is clearer in developing
and under-developed countries. Increasing population rates
cause uncontrolled and disordered settlements. It is also
important that artificial human effects on hydrographic
structures cause flood. Recent technologies help scientists to
make successful researches about floods. Especially GIS and
RS are both important methodologies for flood researches. In
addition to these two technologies hydrological softwares are
also used in actively. In this study all of these methodologies
were utilized.
II.

STUDY AREA

The study area is located within the district boundaries of
Beykoz between 41°18’04’’ N, 41°14’55’’ S, 29°18’25’’ W,
29°21’78’’ E. Yeniçiftlik stream basin has a perimeter of 33
km and a surface area of 31.1751 km2; the north–south length
of the basin is 12.555 km, and the east–west length is 3.75 km.
The study area covers an area of 3.66 km2 of this basin (Fig.
1).
III. METHOD AND DATA
Data sources are 1:25000 scale digital terrain model (DTM),
pan-sharpened IKONOS imagery (02.03.2008) and 1:5000
scale aerial photos (26.06.2008). Current land use of the study
area is determined by supervised classification of IKONOS
imagery. Also aerial photos were used to determine land use
specifications and to create 3D model. DTM was used in both
HecGEORAS (ArcGIS) and Hec-RAS software. Geometric
data of Yeniçiftlik River was created by using DTM. Steady
flow data of 30 years for Yeniçiftlik River is used and 10-50100 years flood estimations were produced in Hec-RAS
software.

Figure 1. Location of the study area.
Figure 2. Models of different flood repetition frequencies and landuse.

A. Landuse Characteristics and Hydrological Risk
Determination of up-to-date land use characteristics in the
Yeniçiftlik stream basin and data gathering were accomplished
with the help of RS and GIS system technologies. A highresolution IKONOS pan-sharpened image was classified with
supervised classification method using Erdas 9.1 software for
determination of current land use characteristics. General
accuracy rate of nine classes was determined as 92.31 % (Table
1). The economic activities and settlement areas are
concentrated on the sides of river valleys (Figure 2). The fact
that the agricultural areas are located at parts where the slopes
decrease and where there is risk of flash-flood constitutes a
significant risk (Fig. 3).
Buildings constructed in areas where the slope values are high,
and lithology characteristics and soil features are adequate,
create pressure on the surface [3]. Movement motions can be
encountered in such conditions. Modification performed on the
characteristics of river networks and valleys may also lead to
significant and damaging floods and flash-floods [1]. This can
be seen in many parts of the study area. Public agencies and
organizations in particular should pay attention in this regard. It
is, however, apparent that the study area is not of much
concern. The fact that a primary school was constructed in the
valley by diverting the course of the river is the best example
of this (Fig. 4). The flood and flash-flood which occurred on
October 10, 2006 caused great damage to this school. The
fortunate fact that this disaster occurred around 03 am
prevented a possible catastrophe (Fig. 5 a,b,c,d). The boarding
accommodation was also damaged by this natural disaster.
There have been no significant changes over the years in the
characteristics of land use in the Yeniçiftlik stream basin, and
there are some clearly undesirable practices which do not take
into account the natural environmental conditions and are not
properly regulated. After the big flood 70 home and offices
were damaged. Also 8000 winged animal died in poultry farm
(Fig 5 a). Economical damages are estimated about 3 million
dollars.

TABLE1. ACCURACY ASSESSMENT OF SUPERVISED
CLASSIFICATION
Class Name

Producers accuracy
(%)

Settlements
100
Forest 1
77.78
Forest 2
100
Agricultural field 1
100
Waste
81,82
Water
100
Glasshouse
100
Roads
90
Overall classification accuracy =

Users
accuracy
(%)
100
100
90
85.71
90
100
100
90

92.31%

Figure 3. Determination of the flood area from aerial photo.

Figure 4. Primary school building constructed near the stream bed.

Figure 6. Models of different flood repetition frequencies.

B. Hydraulic Modeling And Flood Mapping.
In order to conduct hydraulic modeling of Streams,
geometric data for Stream basins are required [2] [7]. These
data generally comprise establishing the connection of Stream
systems, bed cross-sections, defining connection points, data
pertinent to hydraulic structures, and cross-section
interpolations. Geometrical data used in the study included
Streams, Streamsides, flow paths, cross-sections and land use.
Only data from the 3.66 km2 study area of the Yeniçiftlik
stream basin were used. In generating geometric data, the
generation of TIN models as base data was performed as a
priority. Digitalizations geometric data in the area to be
modeled after TIN generation and data entry processes were
performed.
In digitizing these data, the TIN model, IKONOS pansharpened satellite imagery, and aerial photographs were used.
Some characteristics emphasized in the digitalization of the
geometric data and data entries were as follows:
Figure 5. A) 8000 dead chickens after flood, B. Damage after flood.
C. Damaged road after flood, D. Main road and primary school damaged
after flood.

Results of hydrological modeling shows that there is a big risk
for settlements in the study area in these 100 years period (Fig.
6). There will be more economical and moral damages after
Possible floods if erroneous uses of land use specifications
continue.

§

Streams, Stream coasts, and stream paths were
digitized towards the flow direction.

§

Definitions of Stream paths were conducted (such
as right, left and center).

§

Bed cross-section lines were digitized towards
Stream stream direction, from left coast to right
coast.

§

Cross-section lines intersected the Stream and
stream paths once and both lines intersected with
each other.

§

A land use layer was generated using IKONOS
pan-sharpened satellite data. For types included in
this layer Manning's N value, which is accepted as
an indicator of the action demonstrated against the
stream hydraulically, was assigned [3] [4] [6] [7].

C.

Generation of the flood model
HEC-RAS is a one-dimensional software in which the
steady and unsteady streams are modeled [5]. Geometric data
for the Stream basin and data for the stream have to be entered
in order to conduct the modeling [7]. Geometric data pertinent
to the study field were generated using HEC-GeoRAS and
other data were completed in this section. Subsequently the
data was transferred to HEC-RAS software. After completing
the entry of geometric data, stream data for the Stream in the
area in which modeling was to be conducted were entered.
Stream data for the repetition frequencies of floods were
accepted as steady flow data. Since the gradient value of the
study area was not very high, sub critic was selected for stream
calculation. Subsequently, models for 10, 50, and 100 years
were generated (Fig. 7 and 8).

determining land use, demonstrating changes in land use,
determining the Stream basin characteristics, and creating
geometrical data for the floods. As the study area is a basin
with flood risk potential any flood taking place may
significantly impact the settlement areas, industrial zones, and
productive agricultural fields. In the hydrologic and hydraulic
modeling conducted for flood risk studies, flood rates for 10,
50, and 100 years were calculated using maximum flood rates
for 33 years, and flood risk maps were generated through
hydraulic modeling using the values obtained. It is essential to
examine the floods and flash-floods, which impact on the
Yeniciftlik stream basin within the scope of more local and
long-term studies. The occurrence of floods and flash-floods
in the Yeniçiftlik stream basin and other disaster types
triggered by them is linked with the surplus water when the
carriage capacity of the Yeniçiftlik stream is exceeded.
Geomorphologic characteristics of the basin (slope, aspect,
drainage, etc.) are a suitable environment for natural disasters
of hydrographic origin. Erroneous land use has significant
negative impact on the occurrence of disasters related
to flood and flash-floods in the basin. Establishment of
settlement areas inside the valleys and creation of agricultural
fields on the basin bed appear to be the most misguided
practices. Filling of the Stream bed with fill materials and
narrowing the bed decrease its water carriage capacity. Due to
the risk of flooding in the coming years it will be necessary to
take relevant precautions in this area and implement them
rapidly. It has also been determined that in order to conduct a
more realistic modeling using HEC-GeoRAS and HEC-RAS
hydraulic software, further data would be required.
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