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Table 1- Climate profile of producer’s saffron in Iran

o Lo ke slod busgie allw (o0,b buwgie ,9% 9l ey CuliS 2 5 el P
o Monthly - Climate type - .
. Annual rainfall average Planting area Yield mean
Province temperature (mm) (De (ha) (kg.ha)
average (°C) Martonne) 9.
* s 4 il as
G bl 13 239 S ded 83.63 5.14
East Azarbaijan Semi- arid
E‘Jr‘&:' 17 141 A‘j““?’a 440.37 6.19
sfahan ri
ol 18 202 S 39.52 4.45
Tehran Arid
«_S)L:f-*-! 9 JL’“‘)L@? s de
Chaharmahal-o 11 298 Semi- ar}d 40.41 1.96
Bakhtiari
> ol 17 133 l)s- 12941.64 3.41
South Khorasan Extra- Arid
32y ol 16 212 S 57240.96 3.15
Razavi Khorasan Arid
oot gl 13 226 S e 374.36 5.15
North Khorasan Semi- arid
ok 12 300 S e 19.25 4.63
Zanjan Semi- arid ’ '
gl 19 112 Sl 72.99 2.80
Semnan Extra- Arid
;;i 19 252 Ar;& 335.74 3.24
Qﬁ;jn 14 208 S‘:m'“:’i' ;;‘d 27.65 3.45
oles 17 118 Sl 342.36 5.10
Kerman Extra- Arid
obidle S 16 369 S e 43.70 458
Kermanshah Semi- arid
oS 18 350 S e 48.60 3.95
Golestan Semi- arid ' '
oo 17 387 S e 39.70 5.45
Lorestan Semi- arid
M‘;i - 14 260 sdem;b'. :’d 62.36 3.27
VA I- aril
Ohon 12 290 S e 33.03 4.35
Hamedan Semi- arid ' '
> 21 47 Sl 446.34 4.39
Yazd Extra- arid

ol 013,535 598 wliilen lojle 5l a5 03g Al cin Saajlyy wSike oo clelll *
*The table information is an average of 7 years old that has been obtained from (IRIMO) the Iran metrological organization.
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Figurel- Water footprint components of Saffron producing provinces of Iran.
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Figure 3- Shares of Saffron water footprint components in the major Saffron producing provinces of Iran based on 99%
similarity.
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Figure 5- Water use efficiency (Kg.m) in the major saffron producing provinces of Iran.
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Figure 6- Clustering of in WUE in the Saffron producing provinces in Iran.
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Figure 7- Changes in WUE & WFT in the saffron producing provinces in Iran.

AV IRV ) 0l (s Ol Bpiae ) g (p S 9 LS
Jol ymo 3 bgliwl ool A el (caSopie 5 p)S kS
Sl Byae QDS oS | 25,5 0 )18 ol et cogly)
abgs 53 a5yl gl plo 4 Cons 1S Ol gl 5 UL
2Ls5 ol Bymo S g gt OF o) L alagliol pg>
(935 98y OB ogin Gleld Gl Jels ciyls )15
ot ol sy b laglial ol 3 4 55 5 (65550 (S

99— slagadlad ju lagliowl daldii () 3t (omttsy g3
et
sy padls p wasg b olyae; sniiS Wg (ol L]
Jode 9 A JS5) 5ad ganadbss o ol Bpae S 5 IS
Ot colduel ¢ 3y by slaglinl Jgl adgs ) (¥
L ghen g gliw)) olisle S (glo )" ¢l Jlod ol 5
o) 3 xS e B Ol Gl Bpae (5 o5 Ol el
= cexSayie YYOY/Y BAVAVY ) o5 O sbd,y i



IWAA (b oF o)lod oY al> cylie) 5,005 g celyy o OVF

Ol 3 3290 Sas Ol 035 (izmen 5 lge 5 O Ll
Caglyl 3 bl cpl & a5 el I yes ()i 5 Jle)lor
ol e 3,Skes (o9 8l 205 )18 e cutS
DU 5 0k 5 ol by 95 Ul s o e ol
drng pogad 5 sl lgiue sl o0 1A il Ol o
Sl Copdo gugy yal 4 b Jesliy b slaglal ) cuts
38bes (il o 3 b)) «d))ie alS car

nled lodyg i 3,5 00 b3y JhalS @ e o e

8 5 o
uj d)_.a.o ‘_,’.’l)l_f 9 u] Lgl_:b) ua.’>lw 92 dxJllao L)Jl »
-oll 3 lasiss los g s b ol e Jgase
A 1B L s 3390 ol 0N g5 ol
ol 01 W lag il apadls jl a4 g b
So s 90yl eolainl b o cole pd i (glbdiwd

W &) lyae 5 sniSudes (ol liwl (ol p (ST gabaied

bl Vs i adg 0 T S shdy @i o
Sl slydy gy dshs j1 SLa gl o olyie; oniiS 0y
O Lyl a8 5 5 0olds Jy Bes i ) 5 AL o
d)_.\m ;l.g.).) Cja‘.d )‘ &l&))‘ cgb,\lf OLO) 9 ,\.w) 09).) ¢L5)‘9.b 9
Sloass 3 cols S Laylyi 08

Ol Gyme o)5 5 p)55kS 5 Ko yio YYVF/) B YFVS/A
b bl ol cSe o 4 2 S e S T L /YN g
sbaglol 3505 )18 plaej cuiS coglgl pgd 03) )3 03,00l
ol e 9 2lsm g okl Blod 4 pg 5 Jgl caglyl
Ollyd il jon) Miwd > Sl drgi cuslie )l
R T X O
Plo ol (oalaidl 55)) g oads amsls” lul )3 (hae; adg 5
e Lt Qo 9 (0yl8 il pgus 03) 53 by a3l o
5 (p)S9-hS 1 cnSayio YAS/Y B YOAAA) 3L o (sbo,
N8 (oo pp £S5 kS < IY) o8 o By LS
oyl 2oyd YA 51 i (6559LiS Dl aebylel o 0505 e
e Sl Sl o3lal oy e yoyl3 il > (£l g 2
Ol (o Bblin .l @5 CulS g g % ()1
o a8 ais Glol Glde ) odes oS A95 (peoniy )6
B sl g9 Gluld gl gliie; 515 oo oS Ll
) Jnily 5 18T L 3blie ol )3 oo S dang
(gl (Ul )3 03jbeS” el cutS (o8l s 5 ()5
g Sl polaie ) O (sLydy pials o Gl 5 10
Ol oS 1G5 o odes A5 IS g2 LB 5)l5))
blod 4 o8 ol (0 sliwg)) 39,0L8 (liwjoed cliows bl
Olrie ) ciS dsine Sl 054 (lje 9 by v ) el
Jbw 3 liems ol (65)5LiS 2o ()]55 olsl p can
(e sLSe 53 p)S oS VT 3 )Shes b pl (sliwg) ATV
9 9 o)) aile (Sl o)) s cusis ) )5S 38
Ly o Gl s (Gblio ) 5> olyde (ol 4 4l
235 o o2l 90 eGP 9 (59l Slgae S
I8 pilas 03y 2 kB 4 ol 5 Sl )ley Gl
OONYE) 35 jlmn O (slody (s bl ool 5,5 o
V) o8 Sl ol Bpmo LS 5 (p )T 5hS 2 arSo 0
blod ag oS conlang b cwl (caSoyio p p)SslS



CALSE o 5 15 20 25
Label Num  +-————m——- +-———————- e et Fomm fmm——————— +
Hamedan Ki —

Eerman g8 —
Tehran 9 —
Kermans 4 —
North K 5
Zanjan 6 —
East A=z 2 —
Esfahan 3 —
Loresta 1 -
Fars 17 :,—
Semnan 18
Golesta 10 —
Markazi 13 —
Alborz 11 —
Tazd 12
Qazvin 14 —
Razavi 15 —
South K 16 -

Chaharm 19

Olp! 3 olyie; oS udei ol glabiw! 15 Of B pae 1,5 g Of JS 6L, (gavauisd —A UG
Figure 8- Clustering of in WFotal, WFe & WUE in the Saffron producing provinces in Iran.
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Table 2- Classification of saffron producing provinces according to indices WFtotat and WUE
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Abstract

Lack of adequate water resources not only reduces the trend of agricultural development but
also causes damage and losses in the future. This study is a comprehensive research on water
resource management using water footprint approach, water footprint accounting and water use
efficiency by clustering analysis. In this study, water footprint of green, blue, gray and white in
saffron production are calculated using principle framework during 2008-2014. These indicators
were calculated using data and common methodology. The result showed that the share of WFgeen,
WFgiie, WFwhite and WFg, is 12, 39, 44 and 5%, respectively in saffron production for which a
mean water footprint of 4900 m®.kg™ is estimated. The amount of water footprint accounting and
water use efficiency is calculated to be 1.91-5.93 m*kg™ and 0.2-0.62 kg.m?, respectively. In
assessing prioritization of provinces using two indicators, the provinces were divided into four
categories. Lorestan, Kermanshah, Hamedan, North Khorasan, Tehran, Kerman, East Azerbaijan
and Zanjan provinces including the lowest water footprint accounting and water footprint while
these provinces have the highest water use efficiency. The category of these provinces has the first
rank. Golestan, Ghazvin, Markazi, Alborz, Yazd, South Khorasan and Razavi Khorasan provinces
have the second rank, Fars and Semnan have the third rank and Chaharmahal and Bakhtirai have
the last rank of priority. Based on these results, considering indicators such as water use efficiency,
water footprints and footprint counting can help decision makers to develop the cultivation of
Saffron.
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