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Figure (1): Study area

LTS
Sl iy 3 ol ol Gl iy cnl 5
B am arl o Ly oman 5 Oliaasine Sl ol oSS
b Sl e Sl (6l asies il 5o s
(ALS ity Sk et sk o ol
NEUPE S NI TR SPVY S ITRC (SO ISR
Lo o g s a4 by e LD slanY
L Laslons & 023055 0 8 il ACGIS 5l 5
LS s Slalie gla s 5l AHP (S 1 aslizd
o b el Sl ks 3l eslizal L OT 55 4 555
Lo le ol 25 on patdie 503 slns & Cnd s
S sl 5 maslael gl AHP Je (63555 0 S egs


http://deej.kashanu.ac.ir/article-1-570-fa.html
http://dx.doi.org/10.22052/deej.2018.7.21.35

[ DOI: 10.22052/dee;j.2018.7.21.35 |

Downloaded from deej.kashanu.ac.ir at 0:39 +0330 on Saturday January 16th 2021

fa w8l cawlio LG i’ 0 0)bronis S oS oo s gy ol

L3S e So5s OIS

Sleo gt 3,5 B 50 b adlae 35055550 555 40k
Ssle 5 s SIS s cba i jleslewl Ly 5 s
(S mn ool A T d ke 5 LS ag Googlearth
3 DL s ek gy s Olia S Al
oy calisee (glaos gdowe 5 LS (,.:.,.JL? J.LNL»J::J.»QJ;
3 S s e s w5
S s gdoes A
3,03 55 pla0le OF (sl mer slassle sl (sl
Laol 5l eds e Sl o gl LOT 51 0155 od oS
S Sl L e Lol ol Bl o338 el
S G ) 53 Al e O d)ﬂ@a}. B
el ke CSIle (g La0T 3 oS (55,5LES 5 G S
=S Gees Sean Ao 0Y0 5l L el iaen
Sl YU laay s oo 5 ol 5l Co (S
wls ol Osdn gl Olpen ST e 55l
ey ol s e Gl Culs Slg A28 3l 5 el
a S b s SOy he LY O soa ArCGIS S5l
s ol i s Raster Calculator 51 L 5 a3
Sl Sy ol &5 O 5 nl 4 s S
Sledls o laie oS Lol 5 30 O il S
NEVCN VPN U N C W

L ) s eddag olg AL Como w) sk
53 ) Sl e a s it eslizl o slete
s An Sl s olg LaE L ailaie 53 el
S5 s el (K5 i) ol S er s
el an S L s (slus ool dea 035 4S5 kel
Vgmoma 5 0058 oo s on 53 b g ok o SIS
3l sl e samme ils ST ablis S ¢l -
= S e gl 5 8 il B s e gl S
L S Dot g B s el Sl Gl ler &L
YAV 0L pbu) Ssd o Sl s

@l;‘}
L 3 el Sl e () U (7) gla IS5

Y 5 s Jlas! DEM isii s atsles ol ArcGIS
b e i el s adlaie O ler Slaes sdona
Vileeees glaa i jleslinul b alS sy sl
« ArcGIS Jz:w)su_jséglf,l_ﬂi} O3l
Sl past oy g slateay Lk hds (g, Lo
S e by 5l St 4 gad TY slbes cailaie Sl
oo 3 eslial L SUs sl (Y JS02) s cils
2235 SL Sl LB e 5 e (S e s
sy a5 J,8 (S JUT b b addae Sladlas
Al S (6

A3 s sl Olpea EC 2t ls (s ol o
S (gosd il iy gl el opl s S
i oslizal Sb gladisad 53 gLl lias EC (5,501
5 LS AICBIS sl 5 )5 5550 bli &Y alei 5
0 ay ailae 5 o8 S Rl IDW gy oy BlE oliObs
NS el S NS

5673007 STy STOUrE
A A A

h)
;

T

119N

¢ 7
= LE
.
D el e8 g e
< 2
PO PO P 0 |‘o 0 Km
S T |
T T T
SE300°F hrasirE ATUOE

S gla b5 5 condge :(Y) K3
Figure (2): location of the soil profiles
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Figure (9): Constraint Map (Unmatched Areas) of the Study Area
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Table (2): the pairwise comparison matrix between the main
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Figure (8): Map of the geomorphological types
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Figure (6): Soil texture map of the study area
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Figure (7): soil salinity map of the study area
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Table (7): Pairwise comparisons of soil salinity criteria
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Table (8): Pairwise comparisons of geomorphology criteria
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Table (3): The pairwise comparison matrix of slope criteria
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Table (4): The pairwise comparison matrixof rainfall criteria
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Table (5): Pairwise comparisons of vegetation criteria (density)
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Table (6): Pairwise comparisons of soil texture criteria
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Figure (10): Final suitability map (Modeled research map of
research)
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Table (9): Expert scores and normal scores for sub criteria

el Sl Sy Sl BT
by wla,ls elis s

Nt CAYY V- +/YAA e
“/*VA oYY Y-y

A VEVY A=Y

YY /2qY Yo-A

g /e84 >\o

VAT CAYY T YY Sl
YA V/EVY AYae

AN oYY VAT =AY

Ak +/+QY >VA

/eed VARN e Y iy
/oY VALR Lo 520 s
VI EA /641 oS

N ALY RV Y TGN
VIR A o

oYY SNy i o8

o/ VEYA Verraos AT ISP,
/ht0 YA Yeereoheees Sl
AN ALY YeaeaYeees

oY LY TR RRI SO

/e et S RERR

Y8 u Ve BRuN Y (G598
IRy AV P W

oY */AAA o ded s

el g Al A el xS aS Ay aer S L
sl oSy bld s s ol (1) K8 @) s
Ol e 3030 Sy OF s 48 ol (g 20 4 5540
tmmilie SLS 1ab e 3 atE ol il O OF ks
GO WP U PO UV 9y NS SUSW - Sy e
2ed s .l ool (Vo) Jsd 3 baazas opl 31K
i el ol bl asiie 4B 3 cnlS O oS

Ao Cnld plg A28 55 Cus g

g....m\.'\s d\hu".bu Cobow :(\ ') JJA?
Table (10): the area of suitability boundaries
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Table (13): The Percentage area of suitability boundaries in the
area of implemented projects

O‘-‘-Jﬁ R ‘5‘)3 w‘ub 9 w‘la thh :(\Y) J}J?,'

Table (11): Proper and inappropriate domains for Boolean map
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Figure (11): Combined map of final suitability and Boolean
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Table (12): The percentage overlap of suitability boundaries
with Boolean map
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Extended abstract

Introduction: Deficit of rainfall and consequently, water scarcity is one of the most important problems in arid
and semi-arid areas. Water collecting structures have a positive effect on light textured lands due to deposition of
clay and organic matter, as well as controlling the floods will enhance the vegetation (Abdollahi et al., 2015).
Water Collection in order to store surface water runoff, especially during periods where water availability is
limited, is an appropriate option in dry areas (Nazarian and Najafinejad, 2015). Due to the humerous criteria and
indicators (such as geomorphology, climate, soil, vegetation etc.) in choosing the type of efficient operation and
the most suitable areas for their design and implementation, it is practically difficult to select the correct
operation with the expected accuracy (Mia and Skumann 2007); Therefore, one of the most important and
essential steps in the application of rainwater collection systems is to identify suitable sites for the
implementation of these projects.

A general overview of resources shows that collecting and storing rain water in arid areas is one of the best
techniques for managing and using rainwater and it is a suitable method to provide the required water in arid and
semi-arid areas. Rain water collection requires a spatial assessment and hydrological studies of surface and
ground water (Nazarian et al. 2015). The main purpose of this research is to determine the most important
criteria for locating suitable areas for rainwater harvesting as well as mapping these locations.

Materials and methods: In this research, based on the results of completed questionnaires from experts, as well
as by referring to the research background in this field, to select appropriate areas for collecting water, slope
criteria, rainfall, vegetation, salinity, soil texture and Geomorphology were considered as main criterias. Layers
were classified in the ArcGIS software. For weighting the criteria, using the AHP technique, matrixes of paired
comparisons were created and using the expert opinion, the value of each criterion was determined and the
results were entered into the Super Decision software. Land suitability map was made by combining layers. and
the map was compared with the Boolean map. In order to verify the accuracy of the results, Land suitability map
was compared with a map of successful and unsuccessful executives' work in the.

Results: The final suitability map was obtained as follows. The map is divided into four classes, perfectly
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Figure (1): Final suitability map

Tabel (1): Area of each category of suitability

Area (ha) Present area
inappropriate 53154 31
very inappropriate 18288 10.7
slightly suitable 47474 21.7
appropriate 38144 22.3
perfectly suitable 14324 8.3

Comparison of implemented projects in the region with modeling shows that 67.5% of the successful structures
are in perfectly suitable range, while unsuccessful structures do not have any overlaps with a perfectly suitable
range.

Discussion and conclusion: In this research, using AHP, areas were zoned for the implementation of rainwater
harvesting projects. The results showed that among the used criteria, the highest score was attributed to rainfall.
While this criterion had the lowest value in the study conducted by Yousefi et al. (2015). The reason for this
difference can be due to experts' experience of unsuccessful structures in the region. Nevertheless, the results of
Ali Kasi (2010) and Al-Adamat (2010) regarding the rainfall criterion are consistent with the present research.
After rainfall, the criteria for gradient and salinity were the highest scores respectively. The results showed that
slopes of 3 to 8 percent achieved the highest score. The results of this study are consistent with the results of
Bulcock et al. (2013) and Akbarpour et al. (2015).

Vegetation, soil texture and geomorphology criteria were ranked in subsequent grades, respectively. Places with
less vegetation require more attention in terms of providing moisture and increasing coverage. This is in line
with the results of Zarrin Abadi and Vaezi (2016). Medium to semi-heavy soil texture has a better suitability for
rain water collection. Results showed that, sandy clay loam texture had had the highest score among the sub-
criteria. This texture appears mainly in the northern parts of the region, and the results of Akbarpour et al. (2015)
confirmed this result.

Between geomorphology criteria Epandage pediments had the highest score due to suitable slope and grading.
The important point is that overlapping information in the GIS without analyzing and performing multi-criteria
evaluation operations cannot provide the right planning and decision. Also, when different factors interfere in
decision making, their priorities and weights should be determined. Results of modeling in this research is
consistent with the results of Ali Khasi (2010), Yousefi et al. (2015), Gohari (2015), Ketsela (2009) and Singh et
al. (2017).

Keywords: Locating, Collecting water, Multi-criteria decision making, Water harvesting.
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