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1- Extended Goal Programming approach (EGP)
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Table 1- List of indicators for assessment of agricultural and natural resources sustainability
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Environmental sustainability Social sustainability Economic sustainability
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Water salinity Groundwater level Health indicator Insurance percentage
«SBJ]::.\LA d]c\ib‘dfgé‘)lv\..o)a Wp—flf @i P.,\lf.\)ﬂo.c
Soil organic matter  Percentage of greenhouse land Population density Irrigated wheat yield
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Fallow indicator Efficient irrigation systems Connection indicator Economic efficiency of irrigation
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Vegetation cover  Agricultural water use indicator Literacy rate Economic participation rate
Pl sl sl o Bpan jadld ep sl Osel e o po
Grazing indicator Indicator of pesticides use Extension activities Mechanization level
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Nitrate concentration Indicator of fertilizer use

Agricultural employment

Number of agricultural cooperatives

Agricultural land per capita
bl g5y Sk
Conservation tillage
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Agricultural expert Number of agro-processing ilndustries
Snderle
Immigration

Source: Research findings
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Table 2- Normal distance matrix for environmental indicators
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Sy . % s Tosk . X
e oW w ¢ 595 b ; I -
glaisls OGRS E TS e T sl o 9 ol e =37
15 &ly PL ] slows  Indicator of 399 ] : Ground
Percenta @ &' o Soi e ar : . Water Nitrate
; . oil ] esticides Agricultural  Efficient an . water
geof  Grazing Vegetation Fallow . Indicator of P teruse  irrigation salinity —concentration
greenhou indicator  cover indicator 2 9aN'C fertilizer use use wa 9 level
matter indicator system
se land
el 0.9426 0.9894 0.6859  0.1400 0.1956  0.9446 0.8761 0.7561 0.9958 0.9478 0.4582  0.8126
Azarshahr
O’::L 0.3412 0.6892 0.7166  0.4271 0.3394 0.9231 0.7481 0.5962 0.9984 1 0 0.6992
A):;r 0.9498 0.6947 0.4699 0.3284 0.1721 0.7622 0.9562 0.6829 0.7471  0.6275 0.8599  0.6047
bk 0.9405 0.7508 0.9099 0.4807 0.7309 0.9978 0.6571 0.1311 0.6888  0.3417 0.2035 0
Bostan Abad
B:r:;b 0.9823 0.9108 0.6987 0.6401 0.6876 0.9101 0.9707 0.7981 0.9477  0.9095 0.9686  0.8342
T;t;:iz 0.6075 0.8639 0.7739  0.4122 0.6703 0.9114 0.9544 0 0.6522  0.8773 0.9472  0.3699
J\;Tfa 1 0.1907  0.3961 0 0.5672  0.8688 0.9202 0.6597 0 0.4423 0.6700 1
gl 1 0.2170  0.8317 0.8302 0.6683  0.9912 0.8251 0.7319 0.9988  0.3638 0.7552  0.4156
Charoymaq
PO [RE:
e . 09666 0.8660 0.0205 0.5781 0.1448 0 0.9191 0.8714 0.8548  0.0686 0.3200  0.4094
Khoda Afarin
S;‘r:b 0.9868 0.8682  0.7107 0.5100 0.2195 0.8862 0.8061 0.7797 0.9197  0.4862 0.6021  0.2068
P 0.8770 0.2099 0.7717  0.5722 0.7087 1 1 0.5991 0.5698  0.7466 1 0.7145
Shabestar
A’;z;:;r 0.9456 0.9682  0.6219  0.2885 0.1711  0.9805 0.8191 0.7250 1 0.4532 0.6795  0.7501
= 0.9194 0 0 0.2798 0 0.5872 0.5188 0.8833 0.5737  0.0686 0.3682  0.4079
Kaleybar
el
e 0.8403 0.9654 0.6968  0.3022 0.8085  0.9152 0.9742 1 0.9469 0 0.7707  0.6543
Maragheh
M:r;nd 0.9951 0.3501 0.4802 0.0718 0.5589  0.9213 0.9112 0.4326 0.9546  0.6058 0.8149  0.8687
5L
M:Iekan 0.9198 1 0.8050  0.8579 0.7597  0.9751 0.9642 0.7967 0.9833  0.7899 0.9067  0.8094
M;L:r:eh 0.9233 0.5571 0.6701 0.8368 0.7211  0.9806 0.8426 0.7530 0.7759  0.6015 0.8878  0.7710
i 0.8017 0.4818 0.4696 0.4718 0.1024 0.7006 0.1062 0.3790 0.9973  0.1469 0.8315  0.2691
Varzeghan
;:“’Z 0 0.6567  0.7099  0.3033 1 0.7649 0 0.7352 0.9224  0.8429 0.7814  0.3717
29755 0.3804 0.9012 1 1 0.6055  0.9992 0.8037 0.6728 0.9039  0.3638 0.7653  0.4116
Hashtrood

Source: Research findings
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Table 3- The results of survey relation between pesticide and chemical fertilizer and nitrate concentration

35 B pas padls o Span sl
Indicator of fertilizer use  Indicator of pesticides use
woipg ol j ol clale 0.1338 0.5489
Nitrate concentration in groundwater (0.5738) (0.0122)
The number in parentheses represent significance level Aimd o ol |y (o) me polaw 3L 51 yolie
Source: Research findings @m, cloasl sl
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Table 4- The results of survey relation between pesticide and chemical fertilizer and nitrate concentrations

Economic efficiency of irrigation (g, sl

bl 28 slaptis
Efficient irrigation system

0.3068
(0.1883)

The number in parentheses represent significance level

Source: Research findings
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Table 5- The weights of indicators of each dimension

039 e Can 3 (5 luly 039 slial g lub 039 sdlal g lub
WeightEnvironmental sustainabilityWeight Social sustainability Weight  Economic sustainability
s sl cuilig pasls
0144 ~ imiskelliche g o, e s> 0.122 fo R
Groundwater level Health Indicator Insurance percentage
ol bl Comar o515 | paiS 5,Slas
0.087 NG _ 0.094 o2 55 0.154 st P 28s
Nitrate concentration Population Density Irrigated wheat yield
0.093 d)L:J." ,\.c’l)lf sl i 0.101 obls)l jasls 0188 d)L:.;l oladdl ol
Efficient irrigation systems Connection Indicator Economic efficiency of irrigation
Agricultural water use indicator Literacy rate Economic participation rate
0.116 o S el 0.115 ) lacdud 0.107 Ol o
Indicator of pesticides use Extension activities Mechanization level
0.069 LfL‘A-:-‘“ 395 ’*é)"a"a L)”L“’ 0.090 tﬁj)ﬁw JL“L;WL“ Slass &5).)5&5 O) ‘\‘.])"“J
Indicator of fertilizer use Number of agricultural cooperatives Agricultural land per capita
Water salinity Agricultural employment indicator Conservation tillage
0.076 S Jlools 0138 S5yl ol SirgusS” (b mluo dlaws
Soil organic matter Agricultural expert Number of agro-processing industries
0.052 ol o> 0.080 SnbAle
Fallow indicator Immigration
0.085 A b 20y
Vegetation cover
0.059 rul) dl)% u”L“’
Grazing indicator
T Ea LW
0.059 Percentage of greenhouse land

Source: Research findings
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Table 6- Classification counties of east Azerbaijan province in terms of social sustainability

SbU b bl Sl b sl
Very unstable Unstable Sustainable Very sustainable
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Source: Research findings L]
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Table 7- Classification counties of east Azerbaijan province in terms of economic sustainability

bl b bl b PRI
Very unstable Unstable Sustainable Very sustainable

B il A0 s 2l SR e
Varzeghan Jolfa Azarshahr Shabestar Ahar Bostan Abad Ajabshir

Lye i ale aélpe Sg yubs §3% o

Marand Kaleybar Miane) Maragheh Hashtrood Tabriz Heris

ol op s Ol sl o
Bonab Khoda Afarin Sarab Charoymaq Malekan
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Source: Research findings
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Table 8- Classification counties of east Azerbaijan province in terms of environmental sustainability

bl b Sl b Sl sl
Very unstable Unstable Sustainable Very sustainable
adlye el Lye bl sl <l sl el
Maragheh Bonab Marand Bostan Abad Charoymaq Sarab Ahar Kaleybar
o ol 39l 8 e g5l s )
Heris Malekan Hashtrood Tabriz Mianeh Osku Ajabshir Varzeghan
Yo lal> A3 ondlls
Shabestar Jolfa Azarshahr Khoda Afarin

Source: Research Findings
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Table 9- Classification counties of east Azerbaijan province in terms of total sustainability

bl e bl b b sl
Very unstable Unstable Sustainable Very sustainable
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Source: Research findings
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