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ABSTRACT

The nature of surface water quality and quantity in a region is mainly related to the rainfall
characteristics and basin geomorphology. Extensive knowledge of land uses, topography, conveyans
systems and real-time climatic information are important factors affecting flood forecasting in flood
studies. It is also preferable to use more than one method to forecast flood and to compare results so
that there is no only method giving accurate results every time.

Objectives of this project which will be carried out in a size of drainage area of 21,500 km’ of
Seyhan River Basin are providing h ydrologic d atabases in p arallel o f project goals by using GIS,
investigating possible change in trend for the long time records of hydro-meteorological data
(precipitation, temperature, flow, water quality), developing deterministic and stochastic prediction
equations for flood studies.

1. INTRODUCTION
1.1. General Introduction

The e stimates of future flood magnitudes of a given return period in areas where no flow
gauging stations exist or where gauge records are very short are required for economical planning and
design o f river basin projects meant for c onservation and u tilization o f w ater for various p urposes
(Garde and Kothyari, 1990). However, the method of estimation employed depends upon the quantity
and quality of the available data and the nature and the economic life of the project (Acreman, 1985).

At a site with a long record of measured floods, estimates may be derived by statistical
analysis of the flow series. Alternatively the storm magnitude of an appropriate duration, areal
coverage and return period may be estimated and converted into the flood of a given return period
using a unit hydrograph. However, in cases where adequate flow records are not available at or near
the site of interest, regional studies can be useful such as regional flood frequency analysis, regional
regression analysis using GIS based physiographic and climatic characteristics of the basin
(Farquharson et al., 1992).

GIS can provide digital representation of basin characterization. GIS also provides automatic
layers for perspective viewing, slope analysis, terrain analysis, hydrography analysis and flood
simulation by using Digital Elevation Model (DEM).

All data collected and analysed, and data base to be established is planned to be used as input
data for the comprehensive HYDROBEAM model developed by Kojiri and Fujinawa of RIHN-Japan.

This research was jointly supported by the Scientific and Technical Research Council of
Turkey (TUBITAK) and RIHN-Japan. The research would be ended by joint cooperation of
Agricultural Structures and Irrigation Department of Agriculture Faculty of Cukurova University and
the State Hydraulics Works of Adana.

1.2. Objectives of the study

Objectives of this study are summarized in the following:
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e Possible changes in trend for the long time records of hydro-meteorological data (precipitation,
temperature, flow, water quality) will be investigated in Seyhan River Basin,

e Hydrologic data base in parallel of project goals will be provided by using GIS.

e Deterministic and stochastic prediction equations for flood studies in Seyhan River Basin will
be developed.

2. MATERIAL
2.1. Study Area

The study area is located in southern Turkey; bounded by latitudes 36° 30' N and 39° 15'N,
longitudes 34° 45' E and 37° 00' E. It covers an area of approximately 21 470 km? which is 2.7% of
Turkey. There are two main dams, the Seyhan and Catalan, in this area bounded by Ceyhan basin in
the east, Kizilirmak basin in the north, the East Mediterranean sea basin in the west, Konya basin in
the northwest and the Mediterranean sea in the south.

2.1. Archived Data

Material used in this study is archived data that collected from different institutions of Turkey.
These are:

e Annual maximum flows and water quality observations of Seyhan river basin.

e Precipitation and temperature records of meteorological observation stations.

e Original 1/25 000, 1/50 000 and 1/100 000 scale topographic and digital maps.

Data required for this research will be obtained from State Hydraulic Works, Turkish State
Meteorological Service, Ministry of Rural Affairs and Map General Headquarter.

3. METHODOLOGY

This research is planned to be carried out in the Seyhan River Basin. Methods in
consideration will be used in this study were given as follows:

Non-parametric statistics: Flow, precipitation and other raw data will be tested by trend,
dependence, h omogeneity, e tc. (Wall and Englott, 1985; Lye and Lin, 1994). These tests could be
done by SPSS and Minitab package programs.

Probability studies: Probability and statistics can use random variables for determining future
values of hydrometeorologic events such as flow and precipitation (Chow, 1964, Tiiliicii, 1996). Flow
and precipitation data will be evaluated according to Haktamir (1991) who prepared a Q-T.exe.
package program

Regional Flood Frequency Analyses: Observation stations aiming at providing flood records
are generally new established, have sampling errors and different record periods. Moreover, there is no
enough observation station. Also, necessary information about frequency would be needed in the out
of area where measurements have done (Zirinji and Burn, 1994). In this study, Dalrymple (1960)
method will be used regarding these issues.

Database Development: The GIS software used in the present study is Integrated land and
Water Information System (ILWIS). The boundary of the Seyhan River Basin and all the streams will
be mapped from archived data. A contour map will be prepared from topography map. Both these
maps will then be converted to digital form using digitization and stored in ILWIS.

Strahler’s ordering system will be applied through ILWIS over the entire drainage network of
the study area. Lenght of each stream will be stored in a table, then total stream lenghts of each order
will be evaluated.
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DEM will be generated from interpolation of contour heights, drainage network map of the
study area will be prepared and flow direction determined by using DEM.

Database that includes precipitation, land use, characteristics of soil groups will be prepared
by using GIS.

Regression Analyses: Multiple regression and best subset analysis related to basin
characteristics and flow and precipitation features will be used for determining mathematical relations
of flood according to Arikan, (1979), Bilgin (1981) Mimikou and Gordios (1989); Pitlick (1994).
Minitab (Version, 13.1) package program will again be used for this aim.

Stochastic Models: Structure of time series of annual instantaneous maximum flow values
will also be determined by the rules given by Box and Jenkins 1976). Minitab (Version, 13.1) package
program will also be used for determination of stochastic models such as autoregressive and moving
averages models.

REFERENCES

Acreman, M. C., 1985. Predicting The Mean Annual Flood From Basin Characteristics In Scotland.
Hydrol. Sci. J., 30(1): 37-49.

Arikan, A., 1979. Ege Havzalarinda Yillik Akimlarmn Tahmin Modeli ve Dagilim Fonksiyonlan. 1.
Ulusal Hidroloji Kongresi, I.T.U. Insaat Fakiiltesi, 12-14 Kasim, Istanbul, s. 100-109.

Bilgin, R., 1981. Dogu Karadeniz Bolgesi Akarsu Havzalarinda Taskinlarin Biyiklik ve
Frekanslarinin Tahmini igin Uygun Bir Yéntemin Aragtiriimasi. K.T.U. Ingaat-Mimarlik Fak.,
Dogentlik Tezi, Trabzon, 115 s.

Dalrymple, T., 1960. Flood-Frequency Analyses. Manual of Hydrology: Part 3, Flood-Flow
Techniques, Geological Survey Water-Supply Paper: 1543-A, Washington, 80p.

Farquharson, F. A. K., Meigh, J. R., and Sutchffe, J. V., 1992. Regional Flood Frequency Analysis in
Arid and Semi-Arid Areas. J. Hydrol., 138: 487-501.

Garde, R. J., and Kothyari, U. C., 1990. Flood Estimation in Indian Catchments. J. Hydrol., Vol. 113:
135-146.

Haktanir, T., 1991. Statistical Modelling of Annual Maximum Flows in Turkish Rivers. Hydrol. Sci. J.,
36(4): 367-389.

Lye, L. M., and Lin, Y., 1994. Long-Term Dependence in Annual Peak Flows of Canadian Rivers. J.
- of Hydrol., 160: 89-103.

Mimikou, M., and Gordios, J., 1989. Predicting The Mean Annual Flood and Flood Quantiles for
Ungauged Catchments in Greece. Hydrol. Sci. J., 34(2): 169-184.

Pitlick, J., 1994. Relation Between Peak Flows, Precipitation, and Physiography For Five
Mountainous Regions in The Western USA. J. Hydrol., 158: 219-240.

Tiiliicii, K., 1996. Uygulamah Hidroloji. C.U. Ziraat Fakiiltesi Genel Yayin No: 138, Ders Kitaplari
Yayin No: 43, Adana, 276s.

Wall, D. J,, and Englot, M.E., 1985. Correlation of Annual Peak Flows For Pennsylvania Streams.
Water Resour. Bull. Vol. 21(3): 459-464.

Zrinji, Z., and Burn, D. H., 1994. Flood Frequency Analysis For Ungauged Sites Using A Region of
Influence Approach. J. Hydrol., 153: 1-21.

55



	a5001
	a5002
	a5003
	a5004
	a5005
	a5006
	a5007
	a5008
	a5009
	a5010
	a5011
	a5012
	a5013
	a5014
	a5015
	a5016
	a5017
	a5018
	a5019
	a5020
	a5021
	a5022
	a5023
	a5024
	a5025
	a5026
	a5027
	a5028
	a5029
	a5030
	a5031
	a5032
	a5033
	a5034
	a5035
	a5036
	a5037
	a5038
	a5039
	a5040
	a5041
	a5042
	a5043
	a5044
	a5045
	a5046
	a5047
	a5048
	a5049
	a5050
	a5051
	a5052
	a5053
	a5054
	a5055
	a5056
	a5057
	a5058
	a5059
	a5060
	a5061
	a5062
	a5063
	a5064
	a5065
	a5066
	a5067
	a5068
	a5069
	a5070
	a5071
	a5072
	a5073
	a5074
	a5075
	a5076
	a5077
	a5078
	a5079
	a5080
	a5081
	a5082
	a5083
	a5084
	a5085
	a5086
	a5087
	a5088
	a5089
	a5090
	a5091
	a5092
	a5093
	a5094
	a5095
	a5096
	a5097
	a5098
	a5099
	a5100
	a5101
	a5102
	a5103
	a5104
	a5105
	a5106
	a5107
	a5108
	a5109
	a5110
	a5111
	a5112
	a5113
	a5114
	a5115
	a5116
	a5117
	a5118
	a5119
	a5120
	a5121
	a5122
	a5123
	a5124



