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Abstract

Nowadays, flood spreading on aquifers is one of the appropriate ways for
controlling and optimum using of flood and artificial recharge of groundwater in
arid and semi-arid areas. Therefore, the determination of appropriate areas for flood
spreading operations is very important. According to the literature and conducted
studies, effective parameters of runoff volume, slope, superficial permeability, un-
saturation layer thickness, water transmissitivity of alluvium, soil texture and land
use were identified as the main criteria for locating suitable areas of flood spreading
in Shahrekord plain in this study. Then, the importance degree and weight of each
criteria and sub-criteria were investigated using AHP, FAHP and GCA methods.
The results of criteria weighting using AHP and FAHP showed that slope parameter
with the weight of 0.272 and 0.264 in AHP and FAHP is in the first priority, and
parameters of un-saturation layer thickness, transmissivity of alluvium, landuse,
runoff volume, soil texture and surficial permeability are situated in the priority of
2to 7, respectively. In order to implement GCA, grey maps of class 1 to 5 were also
prepared after normalizing data and class bound, producing gray number maps for
each index using bleaching functions of gray numbers, determining weight of each
indicator using fuzzy logic, multiplying the weight of each criterion by grey number
map of the criterion, summing the maps of each indicator in each of the five classes,
and finally, determining belonging each pixel to every gray class. At the end, the
final locating map of flood spreading were obtained for all three methods and
appropriate fields for flood spreading operations were determined in the study area.
The results showed that the best area in AHP, FAHP and GCA is the southeast and
eastern parts, southeast and eastern parts and little area in the west and the southeast
and eastern parts and limited extent in west and northwest, respectively. Therefore,
the results obtained from FAHP and GCA are a little more accurate than AHP.
Although, there is not much difference in the extent of the various classes in three
maps. Range lands are also the best land use for flood spreading in the studied area.

Keywords: Flood spreading, Positioning, AHP, FAHP, GCA, Shahrekord plain.
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(Chang, 1996)
[1] Chang, D., 1996. Applications of the extent analysis method on Fuzzy AHP.
European Journal of Operational, 95(3), pp. 649-655.
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[2] Wicks, J. & Bathurst, J., 1996. A physically based, distributed erosion and
sediment yield component for SHE hydrological modelling systems. Journal of
Hydrology, 175(1-4), pp. 213-238.
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[3] Fentie, B., Yu, B., Silburn, M. & Ciesiolka, C.A.A., 2002. Evaluation of eight
different methods to predict hillslope runoff rates for a grazing cathment in
Austalia. Journal of Hydrplogy, 261 (1-4), pp. 102-114.
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[1] Silver, K.,1989. Electronic Mail the New Way to Communicate. In: D.I. Raitt, ed.

9th International Information Meeting, London 3-5 December 1988. Oxford: Learned
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(Ghazavi & Vali, 2011)

[2] Ghazavi, R. & Vali, A., 2011. Soil degredation and desertification in an arid
environment affected by a salt diaper. Greece, 6 th International Congress of ESSC
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[3] Taheri, A., Ghasemi, M. & Jain, A., 2008. Water resources. Landon,
International water conference. University of Tehran.
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[1] Poesen, J., Vandekerckhove, L., Nachtergaele, J., Oostwoud Wijdenes, D., Verstraeten,
G., an Wesemael, B., 2002. Gully erosion in dryland environments. In: Bull, L.J., Kirkby,
M.J. (Eds.), Dryland Rivers: Hydrology and Geomorphology of Semi-Arid Channels.
Wiley, Chichester, UK, pp. 229-262.
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(Das, 2009)
[1] Das, G., 2009. Hydrology and Soil Conservation Engineering. 2 edition ed. New

Delhi, India: PHI Learning.
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(Jain & Singh, 2003)

[2] Jain, S. & Singh, V., 2003. Water resources systems planning and management.
First Edition ed. New Yok, USA: Elsevier.
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[3] Ward, A. D., Trimble, S. W., Burckhard, S. R. & Lyon, J. G., 2016.
Environmental Hydrology. Third ed. New York, USA: CRC.
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[1] Mettam, G.R., Adams, L.B., 2009. How to prepare an electronic version of your
article, in: Jones, B.S,. Smith, R.Z. (Eds.), Introduction to the Electronic Age. E
Publishing Inc., New York, pp. 281-304.
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[1] Heydarnezhad, S., 2013. Evaluating the halo-phytoremediation potential of
Seidlitza rosmarinus L. on salt contaminated soils. M.Sc. thesis, University of
Kashan. 128 pp.
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[1] Mathieu, R., Richards H.M., Brooks, S.J., Stewart, W., & Sbih, M., 2004.
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International Journal of Remote Sensing 24(2):65-81. Available at:
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