VYRY bt ¥ ko FO Sl st sl s e idg}y
BO-VF .0

39 ONaw i b (1 9 GCA g FAHP slayigy (3155 amilio g (wy 3
(OBSL T 3 9T 409> 359 590 aadlia) GIS taxo

Ol ouily (il yae Bastiily Hloiily - HlSw (> )8 (Jxins

Ol oS3l GIS 5 593 31 iowias 18] (i )lS ggpitils 2y s og g
IR oKy na; baee (632540l 2 5 e 1) (cwlid)S (592l (g je (e
O oI (mb plio g (5)glitS’ 8l bl glSle )]

Ol ol&isly (bl e 5y sbuwl — (ol (s5le GBI s

WA/ YV ol b WA/ VIVE i )5yl

XV

Sl Mo gblie (U (LS e (o5 5k B9 plil )3 P (2 et 9 !
51 03wl Limwly ] 33 ] omino ) 3 5 (50 s 1D g (4] (313 Dok g O isey
51 ool gy M (yiSy sxine $ble i (5l (GIS) e wileWbl grailoluw
023 L 4 1l iRgi ! )3 o j9ie (MCDM) 6lze i (6 S puonai 2ilobus
w51 =)l 5 251 6559098 9095 5 (JUS Calyld ¢ (S SN ol (£l s Jold
L 4 g0 O ity (2 5 LSKe 3 o il Canlbeds g (ouoliad (o (oS0 5 2K
W G S o 51 e 9 008 ST Sy ay By Arc GIS 3éle 5 51 aalicu!
s d S Ly (a3l sodly slod (GCA) (s pmS B guuadisd w9y b (pwmw
i Loy g et (=23 y39) (615 3,! 9 Jalodi CudS 93509 YU (gl (5 S B
Jls gy 93 31 e glammn o Jdlond g guvdigy CBd (43 )t Y (gl (oo i
5 Culpdyd ol 03wl (GCA) (g ymS B giudnipd g,y 9 (AHP) g38 = o podlandin
dawgie imwliv icwlio Yols OIS iy & g ad Adgn s Wil (g 2 (wlwl
Cdmigh (pigy dS a2 o oylid dlols gl .o gusaigy cuwliol oS ccmnliols
o (9 51 75 385 iV (B e (BbLie (gauaig 3550 50 S S
(995 93 o=l 32y 5 Jols gl (rnizren 9 039 (FAHP) (5L (1 yodbudas
PLQb, Qscg, Qgsc, Qb, (55,5195 sbasly 43 dxicuwo Gblin 5,5 1,8 basad LS

Cowl MmM-1, Qc2

E-mail: hassanpour.saman@gmail.com SAOVAYYANY » ;oo 0diaug g *


mailto:hassanpour.saman@gmail.com
www.SID.ir

yyay UMU Y b)m A 0,92 c@ﬁ.‘? ‘_glf,ﬂ').x:- dlﬁuﬁhsf Iy

o

doddlo
Uisw (Mahdavi, 2005) el losol y o] Gicso gy 51 esliiw] aoMew 5l (I3 0,00 sla b,y 5l S
s cbio gy dnMw (5jlwopsd Gin U Landalyl gy Glas 3 adly £iSGllog,5ee gy oo
sl Lo ol oild cladilBg, Sile bys uimen 5 (Jad cladilBdg, dadg, Sis Ol I gyld po o
(Mehrvarz, 2005) el ,13y55 5 ol Csibgn oliso 55 (3l Cosonl ) oo sy Slides (£l cconlio
prie g slaglsl (egiae 4385 4 RS CwdVl dxtws (pob] )3 O (115 9 35 e Gble (alulid
LLole Lizgh ol » (Alesheikh, 2002) S’ o SaS o SB (ghuodols coas (a3l 4 asly g 0
5 (GCA) Sl (sauaigs g Julod (Bg) 05gts e Sl i oy late p 45Tl 3w 250
Qe o 5 42355 el 555 3 GIS lgs el i 5,00 TGIS Lo gslh s ol ol ]
21 ol @liss plej @i )3 Lajlgad g Jshir (38> sloasis < )pomlosl Ginles g 5l 3)90 Slaslono plos
oolh ol (gl e 5 KT 55l Adgs 515,55 (ATONOF, 19961 313) ceul oy ,1)5 (closp olSuls
Asis |y ddlaio (o] el (65)sliS Glacld ol pdaws LBL1g gewy slacidd b aslus (Sly I (S oS
2 olsl egias 1035 Gl Aop ol el bulyd 8BS L 5 b oullhy S0 Vs iy (saalyy
S 5 =S gleosly Jlod el (g M (259 ol (b sl ohn 5 63998 sl ddlaie
Slogsb 5l (S Slgin «(lid gy (b 9 (6 7mSE i 45la5 (556 (bg) wbe) (ng5 sy Bl
S oslainl 355 (Byme SIS 5 Ol plio J)uS g (giayaelp )3 98 (2B Glyisar g 0l 58 ilee gl
9 ootce SLah) ookl (gany (oM (S e Bblie (s (sl 2ldle CleMb] slaailols
(VoA e mydly g (2ldg ) Cunlblyen (o3b; (slacydgasely Y (MCDM) 6)lixe Lz 0.5 15 maoucl (1o pitamgun
blS Jmol) 55 (o)la sl sbyy g e )55 p5Y Cunbad ) oK (sl 00lital 350 (slaodls aSToxl ]
S s 4 )15 80,S" o0litl glmosls iz 1 0 455 4 3500 rkae sy ol )l LSl sy
5 ol 3 8 Gl (sl A8 b a8l claodls oo 5 e 3 s uSl sainadgs gy (GST)
L ol o 485 )54 (09 g9 &5 Cunl ol Glmngy Jolye (S ol | (Socanl jl3008 50 03b5 2
Gl i by Jolos doym 0)lse | gyl o Al adly Jlaead sad Gl sla 2dils sacwogas
530 e Gl ) gl &yjm ool g Jelse (ial3l (agw 5l g amlss 5VL o] o wigd Ol Jus
2l L Sl glas b sg2g Ldaes (505 (o 1 ITA ()l (0 )303) A5 o oty |
Capabad 5l o094t b (39 8L s 2l sl ool )90 (slaodls aee (sl jadls (55501l

oS by B Lo igy SIS b olsiin Ul o8 355 m e oy bk 3 ki Joss5p p5Y

1. Gray Clustering Analysis (GCA)

2. Geographical Information System (GIS)
3. Multi Criteria Decision Making (MCDM)
4. Gray System Theory (GST)
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1. Fuzzy Analytic Hierarchy Processes
2. Analytic Hierarchy Processes
3. Madia Peravesh
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Extended Abstract

Introduction
One of the main principles in the process of spreading floodwater is use of the water in arid and

semi arid areas for an efficient utilization of both the water and the soil. Executing more than
one decade research plans on floodwater spreading in the realm of Iran aquifers have proved
that the plains and deserts have got a great potentiality in order to supply water and to prevent
the irreparable damages of flood and desertification. The first and the most important step in
executing a floodwater spreading project is a suitable zonation for water spreading and to
penetrate it into underground water tables. It is impossible to use Geographical Information
Systems (GIS) in order to site select potential zones for floodwater spreading without using
Multi-criteria Decision Making system (MCDM). Floodwater spreading plan except to gather
water and transfer waste water to nourish the aquifers by the purpose of reducing soil erosion
and improving the vegetation is studied with a multi-purpose attitude. One of the most
appropriate tools in site selection for certain zones is the application of computerized conceptual

*E-mail: hassanpour.saman@gmail.com Tel: 09187289120
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models in the Geographic Information System (GIS) environment. Because there are a variety
of models in this field, identifying and introducing the best model is one of the most essential
actions in executing these operations or plans. We have tried in this research to observe the
important factors and criteria such as: geocentric factors (geology, geomorphology and soil),
hydrology, geohydrology, slope and physiographic characteristics of basin and also discussing
certainty or uncertainty of effective locative data in site selection of the potential zones to
spread floodwater. On the other hand we have attempted to identify and introduce the most
suitable model in site selection of the potential zones to spread floodwater in the Garabaygan
aquifer basin in Fars, Iran. FAHP model and GCA with some of their operators are the selective
models in this research.

Methodology

Study area:

Garabaygan region in the Fasa is located in 190 Km away from southeast Shiraz in lat. from 28°
41'to 21° 41' N and long. from 53° 53' to 45° 57' E. Also'it's located at 1120 to 1160 above sea
level.

Methodology

Firstly in this research we calculated nine effective factors including geomorphology, geology,
slope, height, land use, alluvium thickness, drainage density and electrical conductivity in
floodwater site selection by using FAHP and GCA models and then we provided and classified
the information layers of these nine factors by using Arc GIS 9.3. Considering the weights of
every factor and the scores that they have been assigned, we made the final map of zonation
based on these models by classifying them into five classes: very unsuitable, unsuitable,
average, suitable, very suitable.

FAHP Method:

The analytic hierarchy process (AHP) is one of the extensively used multi-criteria decision-
making methods. One of the main advantages of this method is the relative ease with which it
handles multiple criteria. The use of AHP does not involve cumbersome mathematics. AHP
involves the principles of decomposition, pairwise comparisons, and priority vector generation
and synthesis.

A major contribution of fuzzy set theory is its capability of representing vague data. The
theory also allows mathematical operators and programming to apply for the fuzzy domain. A
fuzzy set is a class of objects with a continuum of grades of membership. Such a set is
characterized by a membership (characteristic) function, which assigns to each object a grade of
membership ranging from zero to one. Essentially, the uncertainty in the preference judgments
gives rise to uncertainty in the ranking of alternatives as well as difficulty in determining
consistency of preferences. These applications are performed with many different perspectives
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and proposed methods for fuzzy-AHP. In this study, Chang’s (1992) extent analysis on fuzzy-
AHP is formulated for a selection problem.
In the fuzzy-AHP procedure, the pairwise comparisons in the judgment matrix are fuzzy
numbers that are modified by the designer’s emphasis.

To deal with vagueness of human thought, Zadeh first introduced the fuzzy set theory,
which was oriented to the rationality of uncertainty due to imprecision or vagueness.

A triangular fuzzy number (TFN) M is shown in Fig. 1. A TFN is denoted simply
as (m, ,m,, ms) The parameters m, ,m, and m respectively denote the smallest, possible and
the largest promising value, and the largest possible value that describe a fuzzy event.

y2i

1.0

0.0

v 2

1y ms ms

Fig. 1. A triangular fuzzy number

GCA Method:

The most important function of the theory (GCA) is proposing a modern method to study and
survey systems in the uncertainty situation which is based on the gray sequence, creation of a
collection of gray numbers provided that values of gray numbers are not known, but the area in
which those values lie is given. Gray systems are named after colors of the concerned topics.
With the purpose of clarity,.in this theory information and data are displayed as indicators of the
degree of darkness of the colors (color sequences from white to black). The word "black™ is
assigned to the information and data which their inner structure and relations are totally
unknown and hardly possible to be encoded. GTS is one of the mathematical which helps much
in solving problems in the three following situations: 1. Uncertainty 2. Discontinuous data 3.
Insufficient data.

Results and Discussion
In this research we have used nine effective factors including geomorphology, geology, slope,
height, land applying, alluvium thickness, drainage density and electrical conductivity in
floodwater site selection. In this study some criteria (i.e., geology, slope, drainage density and
alluvium thickness,) have maximal effects whereas some others (i.e., elevation, landuse, and
geomorphology) have minimal effects.

Final map of both methods are supplied in 5 classes from completely suitable to unsuitable.
Completely suitable class in FAHP model has an area of 17.101 hectares and in GCA model has
an area of 12.195 hectares of total area (7946 hectares) of the province. The table 1 shows the
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results.

Table 1. findings of functional models

functional models Accuracy of the model | Area of a region in ha capa coefficient
FAHP %47.37 17.101 -.0897
GCA %52.63 12.195 .0943
total %100 30.296
Conclusion

In this study, FAHP and GCA were used in combinative approach with=GIS in order to
determinate appropriate areas for flood spreading in Garbaigan plain.<The findings show that
susceptible regions for flood spreading are in quaternary units like: Qc2, Mm-1, Qb, Qgsc,
Qscg, and PLQb. Also according to geomorphology and land uses, cone carters, plains and low
density pastures are the totally appropriate zones for flood water spreading. These zones are in
correspondence with the location of the Kosar floodwater spreading station. They have the
special characteristics for spreading floodwater. On the other hand, according to this, our
obtained results is the best reason for choosing the Fuzzy model and Gray System Theory for
evaluating the quality of data in comparison with other applied models. Also comparison of
finding obtained from this two models show that GCA model is more accurate than FAHP
model to find susceptible regions for flood spreading.

Keywords: Floodwater Spreading, GIS, GCA, Garabaygan Catchment, FAHP.
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