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1,2,3) xd S5
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Table (2) PROMETHEE Preference Functions
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Preference function Function Parameter Criterion
H(d)n
1 H(d)={0 sy . sole
R Lif d=0 Usual
0 "4
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' 0 if —g<d<
\ | H(d):{l_dj e q Jseu
. ifrd<=q ord>q U-shape
-q 0 q "d
H(d)
I 1
d ir -
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—
P 0 p d
H(d)
i 0 i |dsg
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9 0 q p d
HO LU SV
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Table (3) the criteria, sub-criteria, and their mean in the rural districts

el b lrs 525 b Lo
Mean Sub-criteria Criteria
0.57 (S11) &l oo ol S 5 s (C1) golazil
Per capita irrigated cropland (S11) Economic (C1)
24.43 (S12) S Voo o sl Buas Ao § Gaoe (slmol> Sl
Number of deep and semi-deep wells per 1000 hectares (S12)
0.40 (S13) eléls JSas (55,588 3o (bl o
Ratio of non-agricultural employees to total employees (S13)
4.82 (S14) (UL oyoekee ) +) JlSe G sl @ o)5,5Le8 o Lawgie
Average income of farmers per hectare (10 million Rials)
14778.87 (S21) Csaz (C2) rox
Population (S21) Demographic (C2)
3.29 (522) ,lgils o3lusl
Family size (S22)
0.99 (S23) iz Cand
Gender ratio (S23)
0.79 (S24) (solguls & 53
Literacy rate (S24)
0.93 (525) Jlal &3
Employment rate (S25)
143.93 (S31) (130) (i) o elams (C3) (ammocan;
Groundwater level (S31) Enviromental (C3)
2230.77 (S32) (TDS) (e < CusS
Groundwater quality (TDS) (S32)
23.48 (S33) (sl ) ool cous]
(Flow rate of wells) (liters per second)
3.86 (S41) ,a5 Ve v v Gl cgel LISl a4y cao s (Ch) Koy g il
Access to educational facilities per 1000 people (S41) Educational and
16.15 (S42) (sogos AL 5l 513,55 5 do ) cultual
Percentage of access to educational facilities (S42)
13.05 (843) (55,98 g0 5l (5510 ,95 1 oo
Percentage of access to agricultural extension agent (S43)
4.74 (S51) asbis, 5l 5 1,55 5 Sy (€5) =lls )|
Percentage of access to newspaper (S51) Communications (C5)
18.16 (S52) sogoe Ziyinl 5l (s 10,85 5 do o
Percentage of access to public internet (S52)
20.02 (S53) (s Sloas I (5 8,95 5 do o
Percentage of access to post services (S53)
15.82

(S54) ICTlons 5l (5,l0,95 10 2oy
Percentage of access to ICT services (S54)




1o o /Y 0 lad 10 W/ (65 39Lis” Sl Y5

638 o510 abbos Sl (5951 5l onalnmny (slo)lona 5 9 bolons 516 50 03 (F) Jgor
oladl atlis gl iy a o jloe Gl ax 0 (Jooo cpl bl p Ly aws o las |
2,8 g 6&)’9&] oy V1 (C3) g jlaom (o0 VP (C2) ooz oy ¥ (CL)
A oo ol bl oS jeb Lo 0l o duey0 V0 (C5) Wlbls )l asls g as 0V - (Ch)
LBl o 1y Comal (eSS o (nyiden iy 4 Olbls)l 5 goladl slo Ll
et Ll jlins cubs 1o dueyp) ol mle )l cbla> slacalw

Sl & olyslas aalys bwgie (a3ls was oo (lis solatdl sl )lae 5 & by ye @l
V5 PV L i 4 S13) (eils S 4 (65,8 i lels s 5 (S1) ,lsSa 5,
oy ol gl 3l cblas> glacalos b 6,55 o 1) casdl oy 2aS g o s oy
oo o Cdl aas co Lid (V) Jgu gl a5 job jlan aied 1)l )0 0 50 adlaio o
lasle 5| (S dibaie cpl ;0 (BT DT mlis 4y (qus s Aoy 9508 Azl 5 (o) o
ol o] e a5 adly e ailate (nl 50 (65)liS glacllad (g pslogm (135 by el
Wl oo dilate (nl 55 ()15l delyd S5ny (Beid I o ol b 4 4z L bl
Do Gl e ol mle 5l cble> slacaslw L1, LT 5, 5en o

(i s 2oy VY (S22) lgils ojlail s 0 VY (S21) Comez Jlse ) Coed]
a5 b e do o YV (S25) Jlal #5 9 duoyo Y8 (S24) (solguwls &5 oo A(S23)
el b o555 5, 8en mhw il o Jsl 5 2BT oYL cosal saimsylis
Ve oga uSilee jsbas (V) Jgoor mmls wlol pcwl dihaie opl jo Ol mlie 5l clble
S oy g g Lo pizmen 0Bl o Slgus o s ol jo oliug, sleadlhie (L 5las e
Jls 0 Y ils) planl olgw mlaw glyls aglaie cpl l5,5laS 51 as )0 YO sga ¢ glae
ol g ol mle o pse Glacalas Lidu Sl Sgqn jsliieds gycnlil il oo (Juass
Sgd Slotng axgs ddlate pl j0 l5,9laS BT g (bjgel paw ialidl 4 col oY cddlaie
az,o a5 ams e lid (Sim b g isel slaslire s sl 638 (7o) sldmlie mbi
618,85 1 duo 0 o, YA (S41) oygal DU 5l 5,18,95 1 o yo sl ,lre ) Coonl
3o, TV (S43) (65,0LiS oylagpe 5l (5,18,9% p 2oy o, VF (S42) oges ailulis



YY... 806 3o cuilB b 35!

Gaeady ;o (Kidyd g g0l DUl drwgs Lol el s 595 5 o Jlaas ;500 4 o (5 55S
Purkey ) 5,135 51 T mle o e Glacalow b o5 ,5las o) Ken o ial38l cg>
SIS jgel DU 5l (5,18 ,95 1 plaws was co ylid (F) Jga zls (et al, 2007
4295 9)cnlil bl Gmlb Sbs (ol Glagtuas o (55)5laS plrgpe Sleas uizen
Al adls (6,55 i adlaie ol 4o

-5 ool x50 a5 w0 o lis Sl sla s s sl 658 g lans s s
TS RUARLE I BP S TSR WSR-S (S51) asbjs, 5l 5ol )95 5 do s slo Lo
51 6,10,95 5 oy g o ,s VY (S53) S PR S ST SRR WS PR WSN 24 (S52)
316,095 p s (V) Jgao 0 oasddl)] ol 5 Ly il oo auo,o YV (S54) ICT olews
G azg b adlb o b adhis ol slalias [0 Oledbl 5,5l 5 lbls,l UL
G 5 6305188 isel 5 ey a¥ale (S 5 ol o il argiohls glacod b
5 oblaf el ol e jl cble> slacalos b ol;,5les 6,850 (il jo ol g
slas,gld 5 Slbls )l Gl axwss ioli8l & glofg azgi Canl p3Y ddlaie 5 jael p
Sloalio glp 5,55l 75 sas o lis (F) Jgo zuls ol axsls dibits ,o sl
= ple e (6,55l caimo lis a5 all o o) 5l S o lre g 9 o )lxe (5518 >
Sl nney S () gl iy oo s | 5 (sl fnn ey o Lo 555 () S
Ao g o ool sl s, VEIOF L (S14) ,iSa < sl 4 yl5,5LaS sl jo lawgie
0,0 Vo /OA L (S33) leol> aasl g ooy V1/A2 L (S13) )LSa Vevr sl 4 Gaos
i Llo 80w cpl (0 cwy 0,90 S lae ) sden b anslas ol Coenl o 5 i



1o o /¥ 0 lad 10 W/ (65 59Lis” SLaidl YA

L)lo g 325 9 Lylero 039 (F) Jouor
Table (4) criteria and sub-criteria weights

ol sl lxs

C5 C4 C3 C2 C1 T
The main criteria
0.15 0.10 0.19 0.16 0.40 059
Weight
Cl=0.05 CR=0.04
s14 s13 s12 s11 3batlslons 15
The economic sub-criteria
0.43 0.07 030 021 ©59
Weight
Cl=0.08 CR=0.09
s25 24 s23 S22 s21 e ol s
The demographic sub-criteria
0.33 0.36 0.08 011 0.12 ©59
Weight

C1=0.02 CR=0.02

sy Beme jlxe

S33 S32 S31 ] -
The environmental sub-criteria
0.56 0.08 0.37 ©59
Weight
Cl=0.03 CR=0.05
543 ) s41 S5 5 B39l Jlme
The educational and cultural sub-criteria
0.47 0.14 0.39 059
Weight
Cl=0.03 CR=0.05
S54 S53 S52 s51 Sl e 5
The communication sub-criteria
0.37 0.07 0.47 0.08 039

Weight
C1=0.06 CR=0.07




YA... & S cuilB b 35!

‘ o alin jf il (gl g s 5L ‘

d;"f-—l\;—‘: Comez J§ oy gl gl Sl &y s s uLijg)lqw‘;_,,,
i LAY LFIAY S 1Y
3 Gens glooly olaai Sgils ejladl AT JAZEY S ] dy s
G A JAIESS T S 45 s T[4,
A — e — —
PO Gl T 0 -8
e 5598 = 4 o —
XA &lely £ olagye e
all DI Py TAIFA
ail o a3 —
1F10F St
LAY

oyl 5 ool Jloyi (339 (B) S5
Figure (5) Normalized weight of sub-criteria
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Table (5) leaving flow, entering flow, net flow, performance score and rank of
rural districts

oMM@lJU 0 yod o 99,9 ul-g)-’> T L)l")> U"JL" QL’)" s
) ) . o
Performance Rank Entermg_ flow Leavmg flow Net fl_ow Rural district
aggregated score Phi- Phi+ Phi

100 1 0.11 0.33 0.22 OR
99.90 2 0.12 0.34 0.22 MA
77.02 3 0.12 0.22 0.09 ZE
74.69 4 0.13 0.21 0.08 Pl
74.20 5 0.22 0.30 0.08 TA
71.19 6 0.14 0.20 0.05 FA
66.46 7 0.17 0.20 0.02 RI
61.40 8 0.19 0.17 -0.01 DA
61.11 9 0.20 0.18 -0.02 ES
48.91 10 0.21 0.07 -0.13 TJ
46.70 11 0.26 0.11 -0.15 BE
40.43 12 0.28 0.06 -0.22 ESH
39.76 13 0.33 0.10 -0.23 GH

Source: Research Findings Gudos glaazsl, aie
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Figure (6) the spatial distribution of the adaptation to groundwater protection
policies index
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Extended Abstract

Introduction

The adaptation of the same water resources management policies in a plain
or watershed due to the heterogeneity of its areas generally leads to a
reduction in the effectiveness of policies. Hence, the evaluation of the
adaptability of different areas of the study area with water resources
protection policies can be important and necessary. As a whole, our literature
review generally shows that there seem to be no empirical studies that have
attempted to consider the economic, demographic, environmental,
communication, educational, and cultural criteria in evaluating the
adaptability of rural districts of plains or watersheds to groundwater
protection policies in the national and international levels. Due to this
importance, the aim of the current study is to evaluate the adaptability of rural
districts of Neyshabour plain to groundwater protection policies by
considering the mentioned criteria. The results of the current study provide
valuable information to adopt more comprehensive polices for the protection
of groundwater resources in the Neyshabour plain. Furthermore, the findings
of this research can be used to simulate economic, social, and environmental
models for the case study.

Materials and Methode

The research methodology of this study consists of three main parts. In the
first part, economic, demographic, environmental, educational, and cultural,
as well as communication criteria and sub-criteria are selected based on the
opinions of experts and the results of previous studies. In the second step, the
weights of the criteria and sub-criteria are determined using Chang's fuzzy
AHP method. In the next step, the status of each of the rural districts in the
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Neyshabour plain based on the studied index is determined using a multi-
criteria decision-making method (PROMETHEE). The data required for this
study are collected from the Statistics Center of Iran, Khorasan Razavi
Regional Water Authority, the Khorasan Razavi Agriculture — Jihad
organization. In addition, the required data on the average income of farmers
in each rural district are collected through face-to-face interviews with
farmers in 2017.

Results and discussion

The results of this study indicate that most of rural districts in the case study
are deprived of access to the educational and cultural as well as
communication facilities. Moreover, the level of literacy of farmers in this
area is very low. All these factors can be considered an obstacle to the proper
implementation of water resources management policies in this area. The
results show that economic and environmenral ctritera with weights of 40 and
19%, respectively, are of higher importance compared to other criteria in the
adaptability index. According to the results of this study, three the rural
districts of Ardoghsh, Mazol, and Zeberkhan have a higher adaptability to
groundwater protection policies than other the rural districts of plain, and the
rural districts of Ghazali, Eshghabad, and Belherat are in the final ranks.

Suggestion

In order to increase the cooperation of farmers in the southern and western
rural districts of the plain with groundwater conservation programs, it is
suggested to use appropriate training and incentive policies as
complementary policies in these areas. Also, the implementation of
supportive policies that lead to an increase in farmers' incomes in region, can
play an important role in increasing the cooperation of farmers with water
resources management policies.
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