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Abstract

Population growth and population needs, including the need
for food, necessitates the development and implementation of
policy solutions based on reducing the pressure on water
resources. Especially when the notion of food security and self-
sufficiency policies for strategic commodities have been the
focus of attention in higher policies of the country. One of the
most effective solutions is to use a diet that has low water
demand. On the other hand, considering some deficiencies in
the current diet of the country; it is necessary to change it and
design a healthy and sustainable diet that simultaneously
promotes the health of the community and reduces its
environmental effects (such as water footprint). In this study,
the current dietary pattern and three alternative food baskets
are evaluated by the multi-criteria group decision-
making taking into account criteria including health (energy
and protein intake from the diet), environment (water
footprint), the economic cost of the diet, and social acceptance
of the diet. Finally, the desired dietary pattern and its effects
are introduced. Also, to analyze the uncertainty of some data,
such as the price of products, and to create random numbers,
tools such as Central Limit Theorem have been used. One of
the most important outcomes of this study is the weakness of
the current diet compared to other diets from environmental,
health, and economic perspectives. The results also showed
that designing diets, while improving health, can lead to an
annual reduction in water consumption, which can lead to food
security in the country.
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Egg 75 128 128 134 29 45 45 535 217 370 370 450
Milk (Dairy) 54 912 912 1152 76 207 207 198.7 494 1310 13.10 11.80
Pulses 7 9.5 9.5 8.5 68 91 91 819 422 590 590 530
Fish 115 6.9 22 6 23 135 66.5 181 336 197 6.30 30
Total 719 546 554 5904 2881 2573 2573 2600 81.69 82.37 84.00 83.20
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Fig. 2- Feed-related green, blue and gray water footprint per tonne of fish
(Pahlow et al., 2015) (5,95 51 (W95 5 bRl asdss O GUd, Gyl yl3ged —F JSui

Table 2- Water footprint of agricultural products in Iran (lit/kg)

(059 2 7)) Ol y3 59WsS it Y gazms Ol 513, Y Jgoa
Mekonnen & Hoekstra (2011)

Karandish and Hoekstra (2017)

Product Green WF Blue WF  Grey WF* Green WF Blue WF

Mirzaei et al. (2020)

Wheat 2198 737 249 1164 1074
Rice 9341 2267 330 267 2331
Potato 36! 255 35 36 271
Sugar 7341 993 182 734 993
Veg. Oil 47612 390 659 1551 4847
Vegetables 308 310 31 36 271
Fruits 1313 963 64 161 814
Red Meat 188412 919 363 12320 10713
Poultary 50541 1416 838 5481 553
Egg 40271 1320 697 4466 450
Milk (Dairy) 10621 356 194 662 573
Pulses 8233 5508 1373 823 5508
Current Study and Pahlow et al. (2015)
Fish 1500* 3309° 2004

! Mekonnen & Hoekstra (2011)

2 Mekonnen & Hoekstra (2011) including the weighted average of the items
8 Karandish & Hoekstra (2017)

4 Pahlow et al. (2015)

> Current Study
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Table 3- Water footprint of agricultural products in Iran (Average Values- lit/kg)
(0555 12 ) ol )3 (53,918 cilicis ¥ guasmo o (513, (o ol Y Joan

Product Green WF  Blue WF  Grey WF Total WF
Wheat 1681 906 249 2836
Rice 600 2299 330 3230
Potato 36 263 35 334
Sugar 734 993 182 1909
Veg. Oil 3156 2618 659 644
Vegetables 33 291 31 355
Fruits 146 889 64 1099
Red Meat 15580 5816 363 21760
Poultary 5268 985 838 7090
Egg 4247 885 697 5829
Milk (Dairy) 862 465 194 1521
Pulses 823 5508 1373 7704
Fish 1500 3309 200 5009

OoSle palie oMo &5 39 0 485 000 (ke g0t
(Statistical Center of Iran, 2020) ¢l s 039! ¥

PSICRPITR R R

byd asls Qb 5l ol m]) S Ghnd poj) Sl 4 s
Oliee adlllas cpl 1> 9o Cgume ) o @y pibiole
8 Ve o ol g g ey 3l oalisel b w3y o Ghdy
Do oo gl il (AL dsols

S)l0)55 5 gollas Comdg I (lie S 4 00l w3,

g3LaiBl (s ls Y-Y-¥

pie b zmgs 0 ot #5623 o dnje il 4 g L
Do duole ol3E 33 e odlail auje Wb oyl o g
il o5 e S ol aadples djm dp i oS Cusl (e
@ by Sl jlaija ol (red sl 29 dalgd Sl
B YRS 0958 31 |y (slool i oY Caad oS lal Lol 550
Jol dbs o 0wl 03,8 pMel wilale @jgoay 1) YFAR Db 5

Table 4- Average price of products between April 2017 to May 2020 (IRR/ Kg- Calculated based on data
from Statistical Center of Iran, 2020)

SLod1d wlw! y sawddmlxe — 0 ,5skS 4 JU,) IFAQ 515,38 U IYAS 195,958 51 (5T)98 @I il Cuowd —F Jgun
(Statistical Center of Iran, 2020 ;I 343

Product April 2017 May 2020 Average Price
Bread 15440 22700 21690
Rice 89830 198950 128180
Potato 21500 42050 32950
Sugar 36510 87450 53250
Veg. Oil 60320 98000 77450
Vegetables 26570 37890 37240
Fruits 48000 125310 69720
Red Meat 352790 912470 648340
Poultary 73620 124020 103910
Egg 64190 108810 88010
Milk (Dairy) 59330 124450 86290
Pulses 97580 241150 122030
Fish 251880 663800 464370
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Table 5- Sample of questionnaire on evaluating public acceptance of diets
il By 2l () deldiw  diged -0 Jgs>

Questions

Fairly
Disagree

Fairly

Neutral Agree

Disagree Agree

Considering no economic problems for purchasing
food, do you agree to use a food pattern in which the
share of bread and sugar is half the current pattern and
the share of meat and milk is twice the current pattern?

Considering no economic problems for purchasing
food, do you agree with using a food pattern in which
health standards are observed and will promote your
health, and the share of bread and sugar is half the
current pattern and the share of meat and milk is twice

the current pattern?

Considering no economic problems for purchasing
food, do you agree with halving the share of rice,
sugar, red meat, and white meat in your current diet
and doubling the share of milk and eggs in your diet?

Considering no economic problems for purchasing
food, do you agree with using a diet that will improve
your health and also protect the environment, and the
share of rice, sugar, red meat, and white meat is half
the current pattern and the share of milk and eggs is

twice the current pattern?

Considering no economic problems for purchasing
food, do you agree with doubling the consumption of
fish in your diet?

Considering the fact that consuming fish will improve
your health and also reduce water consumption in the
experts’ recommendation country, and accepting the
on consuming two servings of fish per week, if you do
not have any economic problem to provide food, do
you agree with doubling the consumption of fish in
your diet? Even if you do not want to do it in terms of

taste?
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Table 6- The degree of optimism corresponding to each linguistic quantifier
(Zarghami et al., 2008) S gwscuoS b b Bl Jaded ol =5 Jgia

Linguistic . Parameter of Optimism

quagntifier Attitude quantifier (o) depgree 0)
At least one of them oa—- 0.0 0.999
Few of them Optimistic 0.1 0.909
Some of them 0.5 0.667
Half of them Neutral 1.0 0.500
Many of them 2.0 0.333
Most of them Pessimistic 10.0 0.091
All of them o — © 0.001

)9~.S J>|.) 2 D.L»A.Jy u\{ya.’xn (u’_‘))»a.n uT) uj u] db.))
Mirzaei et al. (2020) adles > ;555 lic M & by e
5|yt (oS das oyl il o Ao CaSlo o 3)llie B gu>
L) 5yl s 0 ol Bpas & bgrye ond o (gla)Lo]
ol (2138 pMB s 0 0003 (6559LiS” WY quass o Gluis]
a3 3 Vb (oS e )] )3 (ool dliel dy o sy )
Vsl 555 o 5158 0305 6y 53 o) o o &S (ooliel 5 Wlots
Ol Jol dls yo 50 puils ddlles (3 1V .05 5055 Cuably 4
Sin p8 5> g 4B S ool 03l (6w 93 G (65 (Lo sk 2
23le A5 5l ool (655 (1:0ke (low Cuabad pac Jlod jglateas

Do o 48,8 oy el o Solas

Cood 4y bgipe (S 4 bgryo SBCuabE pas -Y-0-Y
Sl pY

Pl Cad & bgrje (5ol (slaodly (glacualad pic 4 4255 L
2 98 (el 5 3baiBl Llyd ) 8,8 56 Joar Sy
@ bgrpe slaodls o 35 eSSke wly p Sluslxe Jgl dl> o
Jolaiedy (gdm pad y3 g 4188 sloul IVAR Db 3 U AYAS 04,8
T3S o do and sl (6,5 (1 Sle (gl Cuabad pae Jlos
50,5 o odlaiwl VY dble S8 a4 dola olael Wy (gly
:(Zarghami and Szidarovszky, 2011)

X=3 u X o+ (\v)
6w N (5 5 yoo o (Holad 20 U wls> Solat dae X &S
il Jlop @iy ©igo Sy g jhe on (Solai el mjg &S
clodly ke [ g d9390 o)kl slaodly jasls Jlysl o
ol D990 6ol

Leushd pus Julos —0-Y

4 bypye (sloosly laconlsd 55 5 lates dlls oyl >
Pl Cend & b yo (slaodls (slacualad pae Julos g O (b,
ol b Slule glad jl (1 Sike el jlodlitul gloay STy
p3Y as anled oolatul yolie yiSlis 5 Bl oy olay slael
pae 8)5 e ) (e g Jol dleye 534Sl 4y Jla cunl 53 4
W (29 WS mycglas Glyedr e ke dacyslad
Gy iy 0Fle g el @l (Sig xSk b,
SlauF WY dbl) Gl dacuabd pae Ol dls yo )3 9 e
e consolmy) ol sliel b 4 Salul oS5 e oS
Wi gl il pShe Jlde ol Gubly lete (xSLe
: (Zarghami et al, 2008) . Jalgs 820 llao

Fx = E (F) — Bvar (F) ()
E(F) docysbs pie blod | lié clongs, jlael Fyg o5
booad pbol )5 ol lam]y slajliel (:0ke
wvar (Fj) ¢ owbyly Cosal cops B o dolas sliel Glussl
sl b 1 plosl (slal, S5 lie (slarys (slasliel (il
Cowl (0las sl

Ol 53y amolme (yid 41 by o (SCuabS pus —V-0-Y

9 258 a3 3 ol gy yglyy slacsad pus d2g 4
oaFda @l> ()9 et g (bl laodly wlS 50
el by o8 cdes al Ol sba)y e el (3)]50 55 05
o5 o> Mekonnen and Hoekstra (2011) cluslbre y> 455
e saris SLlSe) ol a3l Slusls 3 ogo il 45
O Cans o O b IS pedas (WWAR (B (g
Mekonnen and asllas ;> 50,8 sS4 barye ol O s,
adlllas 3 o lgie ol Ol (6b, 5l 3V Hlus Hoekstra (2011)
Egeome 00 b il .l sl bled Mirzaei et al. (2020)

1o e o o) o lowd (edadd Jlu (ol ! O gl Ol
Volume 17, No. 1, Spring 2021 (IR-WRR)

WYY



st sy F b dmwlne —Y-Y
Mo 4 bae ol gbdy F Jgao , oddbdulxe dlicl 4 4565 L

cul 534 p5Y 398 0 Ao A Jpi 5 i ) Sl s
(L 3) B 5> slo (B350 545 Spanessl Slobyy dxgi b
S SaglsST caiS U O ik slacty | Sore b g
) Jpase 93 g diloe juso b (gl ohonas (55ylaS
b oancsil ol sbdy lie o5 Wy qie Ko ok 3l Ol
09)5)8 slaejon Sl (o Sl b sle) dad 4 g
b o stoglio dlaiBl doly (63 yly OV gae Wlgi 5 olie ol
Jlad slocl 5 uid ) (alo ()90 5 5196 Ao i
OF I AV )9S ) i 3 (ple Mg Cud b €58 L
5 s daliyy L U o ylie Ver a olitod & sl o g0
APERDRI, ) il 015 _insie VE-F 331 b o5 s oo
bl b olyan ogllas lié w3 ol s, dmsloxa o d1) (2015
Ol g (i 5l ao)> VY e chops ¥V (585 Jlaiys sloay

b bS5 ) o (gl dnlxe 4l

b y5iS IS sl e o) 3 Sopm O (shay R Jgaz 0
ol 0ads 1)) Sadio A Cumon Cluis]

Sl by oy Sleb lIE 5 & Cal &S5 () SIS s
e 5) 4 baye Ol (sbdy (565 g 03 ol 58 4,
Bpne e Lials o4 Mirzaei et al. (2020) (solyiius
S5 b pbl Brae (3l 4 i rizmen Cul S gl
w2350 b3y 5 58 bl Lolyer gllas 05y Ol (5b3) a3

ol 00 39l cailigy )9 wgllae

Cou g b -V

ol 2lie @5 ke byl sy g3l ke Sl 4 gl
slagdy) b b dgdie aw i il 2 @S By g
w2y dacushd pae bld b g (295 aasliney (6ol

B9 390y 3ol ol w8l g ol e cotiie lie

S5 ol (S pad L (23059 -1 -

(S ) ()90 SBASLE (plolid I e pa5 ol
&S 5yl el 51 opl (gl el s asls o] a0
ol Camjlazme g codlo jg> (2B 5 B> (5,3 51,810
p3la losks (59 (Sle 29y (58,5 aiyd b g Wlodgeld eSS
Y Laasd e id Cal SO Y b 485 o0 3L U oS
5 ol 0 )3 (58 51,8 0 paass ol ojp 0 (5,5 )
ojp> ) SIS Cwlw ojex > B Sl 8 T paass
S iy Om 4 barye deliidin p golis sl 039 (Cann jlae
dy90 50 do g B S .l o 03,91 Y Jgan y3 slayyasls )
0a3Ld 5 tejlazme adli Sl an & cul al 2305y @S
OB 5 e g B (B3 Sl e |y (jy i & el
o2 iy BB B Gl s WS s 2
fslonl (adls 0jg (2B OB Sl g 0390 yide (golaid]
sl opd padls (ly Clawgior (59 slasl & 6y5bas
ladl jasls gl Clawgior (jg slasl § (S35 (B s ol
Do o 0830 doliduwy s o 2,86 B s il

Carodl 5 )iy e oM adld 25 0 dlanMe ol iy
sl asls 5 cwl b golad] 08 4 |y S mmenas
Pl U pgd sloololy iy elatal g (oolatdl ¢ jlamo
039 0a3ls e 2 (VL Coonl 4 ar g L sl ailed S ST,

S5 o b (g boliae glis bl

Table 7- Determining the weight of criteria regarding questionnaire
doliwiow 51 31 0T Cawddy (g b Wi 59 i - Jou>

Environmental Impacts
of Dietary Pattern
(such as Water

Health of Dietary
Pattern
(such as Energy

Public Acceptance

Economic Cost of (Culture and

Dietary Pattern

. and Protein Taste of People)
Footprint) intake)
Weight and
Importance of 4.413 4.765 4,118 3.882
each Criteria
Normalized
Weight 0.2569 0.2774 0.2397 0.2260
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Table 8- Water footprint of each diettary patterns (per capita- m”3)

(5 1 oo ie) (136 (SRR 51 S y2 T (51y3, s A Jpin

Reference Alternative 1 Alternative 2 Alternative 3

Product Green Blue Grey Total Green Blue Grey Total Green Blue Grey Total Green Blue Grey Total
WF WF WF WF WF WF WF WF WF WF WF WF WF WF WF WF

Wheat 276 149 41 466 162 87 24 273 162 87 24 273 218 118 32 368
Rice 26 98 14 137 21 80 11 112 21 80 11 112 11 41 6 57
Potato 2 13 2 16 1 7 1 9 1 7 1 9 1 11 1 14
Sugar 21 28 5 53 11 15 3 28 11 15 3 28 10 14 2 26
Veg. Oil 36 30 8 74 40 33 8 82 40 33 8 82 41 34 9 84
Vegetables 6 55 6 67 4 32 3 39 4 32 3 39 6 51 6 32
Fruits 17 151 8 131 15 91 7 112 15 91 7 112 6 37 3 46
Red Meat 129 48 30 181 216 81 5 302 108 40 3 151 53 20 1 75
Poultary 145 27 23 195 86 16 14 116 86 16 14 116 65 12 10 87
Egg 31 7 5 43 54 11 9 74 54 11 9 74 57 12 9 78
Milk 46 25 10 82 79 40 18 139 79 40 18 139 99 54 22 175
Pulses 6 39 10 55 8 52 13 73 8 52 13 73 7 47 12 66
Fish 7 16 1 25 4 10 1 15 7 15 1 23 4 8 1 13

Total 749 640 135 1525 701 557 116 1374 595 522 114 1232 579 458 114 1151

Table 9- Water footprint of each diettary patterns (BCM)
(o o 3, llse) j9ubS JS' g2 2138 Sy j1 Sapp (5, -4 Jgoe

Diettary Pattern

Green WF Blue WF Grey WF Total WF

Ref 60 51 11 122
Alternative 1 56 45 9 110
Alternative 2 48 42 9 99
Alternative 3 46 37 9 92

Elgl Byae uals JJsa Mirzaei et al. (2020) (eolpoiy
SHE w5y 0 bl Gpae il a4 il ¢ pioman ul cudgS
wslbe 2l @5 5 i w3y nl e bl b olyen Cgllas

Wl 00 3y9] il )5
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Table 10- Cost of each diettary patterns

(Annual per capita- One thousand Tomans)

(Jlw 3 plogi 4158) (1l o, 51 STy (Ul s 3o &l =V ¢ Joua

Product Ref Alternative 1 Alternative 2 Alternative 3
Bread 203 167 167 225
Rice 545 444 444 228
Potato 163 84 84 134
Sugar 149 78 78 73
Veg. Oil 90 99 99 101
Vegetables 700 408 408 652
Fruits 829 713 713 289
Red Meat 538 899 449 222
Poultary 286 170 170 127
Egg 65 112 112 118
Milk (Dairy) 464 787 787 994
Pulses 87 116 116 104
Fish 545 324 1022 278
Total (Million Toman) 4.65 4.35 4.60 3.50

S5 rou S pad LS (g ger 7Y
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Table 11- Evaluation of dietary patterns according to criteria (With normalized values)
(oo g3 lw oy 2l of yodds) W pad b 4y Comnd (113€ (S5 U551V Jgo

Distance from Standard

Total WF
(annual per capita- m”3)
(negative criteria)

E

Diettary Pattern d

(negative criteria)

Cost
(annual per capita-
million toman)
(negative criteria)

Public
Acceptance
(positive criteria)

nergy Intake
imensionless)

Weight of Criteria 4.413 (0.2569) 4.765 (0.2774) 4.118 (0.2397) 3.882 (0.2260)
Reference 1525 (0.754) 0.210 (0.380) 4.65 (0.753) 5 (1)
Alternative 1 1374 (0.837) 0.080 (1) 4.35 (0.804) 4.29 (0.858)
Alternative 2 1231 (0.934) 0.080 (1) 4.60 (0.760) 4.13 (0.826)
Alternative 3 1150 (1) 0.092 (0.869) 3.50 (1) 3.67 (0.734)
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Table 12- Comprehensive ranking of dietary patterns in different multi-criteria group decision making
P95 wad Ly (68 ol i S by, 45 (213 ) ol g pola e, VY Jge

OWA (F)
Di SAW  TOPSIS All of Most of Many  Halfof  Some of Few of 'A(‘)tnfzit
P:aettttearrr?l s) ) them them of them them them them them
(a—>©) (a=10) (x=2) (a=1) (x=0.5) (x=0.1) (« - 0)
Reference 4 4 4 4 4 4 4 4 1
Alternative 1 3 2 1 1 2 3 3 3 1
Alternative 2 2 3 2 2 3 2 2 2 1
Alternative 3 1 1 3 3 1 1 1 1 1

0.9
0.8
0.7
0.6
0.5
0.4
0.3

0.2
SWA TOPSIS OWA OWA OWA
(a—x0) (0=10) («=2)

u Reference = Alternative 1
Fig. 3- Results obtained from different multi-criteria group decision making
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Table 13- Comprehensive ranking of dietary patterns in different multi-criteria group decision making with
uncertainty (Considering 8 = 1)
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Fig. 4- Results obtained from different multi-criteria group decision making with uncertainty
(Considering g =1)
3o luial b)) Cubd pae Blod b (29,5 s Lisia (535 prona llisee by 1 selCawsay gl -F S

(B =1 ddlﬂ)"%‘

VFee )\Q‘g ) ﬁ)Lo-\:! .@m JLw ca‘ﬂ' G:Ji &L‘w QW
Volume 17, No. 1, Spring 2021 (IR-WRR)



w3 Ol IRl (Y gase Mg )3 a0 B S35 )3
b)) ol Bpae (aSasto o)leo & 1 ey tlS 4 e lie
A amlgs (o o

Ol ot Gl3El g 308 CudsS B il e o Sal, -
alie pjlid ol g coodle )] 4 peie a5 9l3E w5
I3 s oy g5 il ey | Vgomn 290 o
slasg) (Ahb IS 5 drels jli b caslite (org 5 wlohidl by,
2 o (2l Sas Lges 0,5 )15 degnjge Jul g oo ol
R dxely 51,85 Ver g dallae pl )0 oddzs e Aol
5 0l Cgaml S ML 3l any 38 05 i L o] iblyo
il 5 ] sl oanliio LB o jlame ¢ 51,3l zoMw
P so)lSaly 5 ol L dxdls pgos 4 Ul press
g ]

2PE ) e pe)) A5 g e Cul S5 5V oled > -
By adlan cnl 33 (oppyge iRl i) 4w g o3 (oled
2 B0 25 e oty wind 03)sl )l sl ol lyisa;
e gy Syie pldl by pod» aindiled ot
ol Jle (g Sa8 4 ol wlio (6)0k 5 (55,588 Y guasmo
!y (Secretariat of the Supreme Water Council, 2019)
oroslee (pad Yl bl ple SoS 4 o Jle
laws US55 oMbl 5 LT 385 e amslhas lié ol
A WSl i dogi 0 Camjlase baas g gylul 4 (oD
Cgune i8S )3 2lie il oS Lol slaadlie 51 5)90 930
olhe (Gl @) & 398 e plual Sl (izmen N9 oo
9 335 (A yeaS eVl s gliied wl edd Sy
5 Samyd oolail cloll 4 ushy & layyed slaolKues
398 50 Moy 0gMay g pilo amsly 3 25y o gy slaz!
o oipl pise diE g O Canpn p ogdle (T cllas
(Slhl g il (AL ) (pizren xS )5 4290300
byl 290 e3Pt sbs) 5 S by el apadlig ple
o @i g el ogd (SaSly col g ogday 5yS )3
3y90 wolhe QRS @25 (9 ) 558 D Al pelgn (slasld
DyS )l dr g

1- FAO- Food and Agriculture Organization of the
United Nations

2- Availability

3- Access

4- Utilization

g ¥

AP LRl 23 @) aw b (b o130 callae cpl
39 Ol3e) stodhs ol (53)) (st lame (a3l Jlaz (58,5
i 0I5B slp ey olaiBl A o (w25 31 (BLy> (o 9
S e ylpl SaSy (Kinjd g A jlaie ) ] (sloiz]
Cualad e izman A8 )13 0Ll 3590 (295 adliniy
4ab S8 4 (Shed Pl Cad g Ol ) 4 by slaodls
e g Jolas polie cpo (Bolas dlael sbul b g (o800 >
Slo)lbe oy p3y90 3Rl (2l o)) )5 bld pliS o
syl Gual o cuilig @)lig Slpl dsels Callas olie w35, 5
o IAe 3wl odd piiie IYAY L ) drol> oM
Gpne yidlS 5 codlw a5yl Gualy 45 Mirzaei et al. (2020)
Sylig ol e w3, 9 Cawl odd Byme WA Jlo o
o Sty ddlllae ol 3 4 bl s ialj0l b ol yos sl
s Sl BB gaisw 55l .ol

Cundy (90 (il i) dw yp il (Jeb o3 0, -
Cuonl 9590 cpl g bl adllas )90 (slapadls Jlate Jl gy
md Sl WS glo y )9iS ) LIS @) s poy) YL
Ao g e jlae et I en (oM jlaie I oa b
il las & i il Lol sladilze ;) &S ool
g )13)55 3 (agllas Cundg

el (23S w5 oljeady cutligy Ol Cgllas 2lie w3, -
w235 O it LIS 1) (oo jlizel 02 39 (ol L ol o
3ol (2 VL el 11 oy 1 o el 3 ol ol
Dot w5y cpl Lol sl ooy olaidl ogs a ) clan! joply
2 YL ol sy, ol 50,8 b (000 Y

Gpae (o9 ol Jdoar obpl b ehen Cllae lie 5, -
S ol gba) (bl Bpan b (iile g o 3 38 S
Fedds ploanas L)y cuilige @)ljs cllae (olS 13y 4 Capess
fcaw¥l ol eolaBl dje 9wl Hoyes Sl slan] (opd
oaals JJsay Mirzaei et al. (2020) (golpiins olie a5 —
di2jp 5 ol sl slitel (5L el o S lgil G pno i Saty
ooyl Gleady Lol casl ool olaid] 068 a4 1) (golaidl
ol 51395 2 (5 pieS” (o loiz]

Expeds Wi lahy) SeS A @elr 5 S Hsbar -
iy oleca Mirzaei et al. (2020) olie ), casline
oioj ol 3 adllae 3)50 5y A b dunlie ) Sogllas (ol
s e w3y ol P8 g5 sl ol ol 5l o 0 bl
b g (b Laulyd )3 g 0392 oS canSoyio 3l VY (a0 &

1o e o o) o lowd (edadd Jlu (ol ! O gl Ol
Volume 17, No. 1, Spring 2021 (IR-WRR)

WY



FAO (2014) The water-energy-food nexus; A new
approach in support of food security and sustainable
agriculture. Technical Report

FAO STAT (2019) Retrieved
http://www.fao.org/faostat/en/#home

Garcia S, Green R, Scheelbeek P, Harris F, Dangour A
(2020) Dietary recommendations in  Spain
affordability and environmental sustainability.
Journal of Cleaner Production 254:1-14

from

Gephart J, Davis K, Emery K, Leach A, Galloway J,
Pace M (2016) The environmental cost of
subsistence: Optimizing diets to minimize footprints.
Science of The Total Environment 553:120-127

Hoekstra AY, Chapagin AK, Aldaya MM, Mekonnen
MM (2009) The water footprint assessment manual.
Earthscan Press, 228p

Iran Fisheries Organization )2017) Statistical Yearbook
(2011-2015). Technical Report (In Persian)

Islamic-Iranian models of progress (2015) Experiences
of countries in food security, water management and
environmental protection and natural resources.
Technical Report (In Persian)

Islamic Parliament Research Center (2015) The role of
strategic water technologies document in solving the
challenges of the country's water sector. Technical
Report (In Persian)

Islamic Parliament Research Center (2015) Water
footprint account in some selected products: green,
blue and gray water footprint in production and
consumption. Technical Report (In Persian)

Karandish F, Hoekstra AY (2017) Informing national
food and water security policy through water
footprint assessment: The case of Iran. Water
9(831):1-25

Mekonnen M M, Hoekstra AY (2011) National water
footprint accounts: The green, blue and grey water
footprint of production and consumption. In Value of
Water Research Report Series

Ministry of Agriculture and Forests of Bhutan (2010)
Food security and food self-sufficiency in Bhutan.
Technical Report

Ministry of Agriculture -Jahad (2017) Agricultural
statistics of the crop year (2015-2016). Technical
Report (In Persian)

Mirzaei F, Morid S, & Dehghanisanij H (2020)
Reducing water footprints through healthy and
reasonable changes in diet and imported products.
Sustainable Production and Consumption 23:30-41

Pahlow M, van Oel P, Mekonnen MM., Hoekstra AY
(2015) Increasing pressure on freshwater resources

5- Well- being

6- Stability

7- Resilience

8- Water Footprint

9- Plant-based Food

10- Seafood

11- Livestock Products

12- Southern European Atlantic Diet
13- Ecological Footprint

14- Food Balance Sheet

15- Reference

16- Recommended Dietary Allowances
17- Reference Daily Intake

18- Alternative

19- Aquaculture

20- Fishery

21- Simple Weighted Averaging

22- Technique of Order Preference Similarity to the
Ideal Solution

23- Ordered Weighted Averaging
24- Central Limit Theorem

&y -0
Abdi F, Atarodi Kashani Z, Mirmiran P, Estaki T (2015)
Study and comparison of food consumption pattern

in Iran and the world: a review article. Journal of
Fasa University of Medical Sciences 2(5):159-167

Agricultural ~ Planning, Economic and  Rural
Development Research Institute (APERDRI) (2015)
National program for upgrading the national
production capacity. Technical Report (In Persian)

Aleksandrowicz L, Green R, Joy E, Smith P, Haines A
(2016) The impacts of dietary change on greenhouse
gas emissions, land use, water use, and health: A
systematic review. Plos One Journal 11(11):1-16

Anbari M J, Cheraghi R, Zarghami M (2012)
Comparison of cloud seeding methods with group
Multi-Criteria Decision Making (MCDM). In: 9th
International Congress on Civil Engineering, 8-10
May, University of Isfahan

Cables Pérez E, Garcia-Cascales M S, Lamata M (2008)
The use of different norms in the TOPSIS decision
making method. In: 8th International FLINS
Conference 623- 628

FAO (1996) World food summit. Rome Declaration on
World Food Security and World Food Summit Plan
of Action, Rome, Italy

FAO (2006) Food security policy brief. Technical
Report

1o e o o) o lowd (edadd Jlu (ol ! O gl Ol
Volume 17, No. 1, Spring 2021 (IR-WRR)

WY



Yager R (1988) On ordered weighted averaging
aggregation operators in multicriteria
decisionmaking. IEEE Transactions on Systems,
Man and Cybernetics 18:183-190

Yager R (1996) Quantifier guided aggregation using
OWA operators. International Journal of Intelligent
Systems 11(1):49-73

YinJ, Yang D, Zhang X, Zhang Y, Cai T, Hao Y, Cui S,
Chen Y (2020) Diet shift: Considering environment,
health and food culture. Journal of Science of The
Total Environment 719:1-13

Zarghami M, Ehsani | (2011) Evaluation of different
group multi-criteria decision making methods in
selection of water transfer projects to Urmia Lake
Basin. Iran- Water Resources Research 7(2):1-14 (In
Persian)

Zarghami M, Szidarovszky F (2011) Multicriteria
analysis. Applications to Water and Environment
Management, Springer Heidelberg Dordrecht
London New York 172p

Zarghami M, Szidarovszky F, Ardakanian R (2008) A
fuzzy-stochastic OWA model for robust Multi-
Criteria Decision Making. Fuzzy Optimization &
Decision Making 7:1-15

Zarghmi M (2007) A revised ordered weighted operator
under fuzzy and probabilistic uncertainties- An
application in ranking the water resources
development projects in lran. PhD. Thesis,
Department of Civil Engineering, Sharif University
of Technology (In Persian)

due to terrestrial feed ingredients for aquaculture
production. Science of The Total Environment
536:847-857

Pourkazemi M and Soozandeh M (2009) Determination
of food basket for various income groups by using
fuzzy logic. Journal of Economic Research 87(2):53-
74

Salehi F, Abdollahi Z, Abdollahi M (2013) Good food
basket for the Iranian community. Ministry of Health
and Medical Education. Technical Report (In
Persian)

Searchinger T, Waite R, Hanson C, Ranganathan J,
Dumas P, Matthews E (2019) World resources
report: Creating a sustainable food future. Technical
Report

Secretariat of the Supreme Water Council (2019)
Session on formulate a joint action plan for self-
reliance of agricultural products and sustainability of
water resources. Technical Report (In Persian)

Sobhani SR, Rezazadeh A, Omidvar N, & Eini Zinab H
(2019) Healthy diet: A step toward a sustainable diet
by reducing water footprint. Journal of the Science
of Food and Agriculture 99(8):3769-3775

Statistical Center of lIran (2020) Average prices of
selected food items. Retrieved from
https://www.amar.org.ir

Vanham D, Mekonnen M M, Hoekstra A (2013) The
water footprint of the EU for different diets.
Ecological Indicators 32:1-8

1o e o o) o lowd (edadd Jlu (ol ! O gl Ol
Volume 17, No. 1, Spring 2021 (IR-WRR)

Yo



