4

w .L./}'}‘

:0JLoad) (il MG o
O (2105503 3 gouial 3052 90 Cumidg o (B
: Lo (gadilain g o o6 gl
(Aouw) Jglojlodb. ojlaraJuw gaibiog o gals 53
- . oldaze

(Y 6155 pol g Ln el ,3T03 2y g digud 69904 oy
OPF SN yolgbewliay 2loje> s Loy 50959590
&l Vgl o ¢ Slo o ol e 93 6 )93 Lo e

6})9 %?'6).9 cﬁ DS gl (55185 Cond  Jo 9 50Lasdl )BT gamnliio

-~ R
' ‘ L 2 : :’ hd JJD@“ 6.)[4T¢5|¢A.w4‘511.i.”>¢5w

U E 'U (€ o - 74 9 95298 We s VTl (oo 2 j ST AV (o) 2
PRl Sy wy S i jloslaiwl b
SIS e sl Sl 0 50

290 ol galio b Lo ,585d s 0y 355 3890 4 25
wl);lsls)ob‘@u_aoou)s LLSZJ'.A&MBM

S 5 Ll s 0 S &1l s sgy y1 53950
O 2 Fge Jolge g gmy Ol yd

Lol 1S o805 Ly Lol ol 4o

(0 )32 § 0SS g (g4l bohs (135,15 gog
S (o) g et lamlo 31 50

Lo ol 90 Mas azms ¢ 53Ul oy o33 e il

o3l plgie 4 Sy i glagute o ;o b5
95kl 4l 10 093 Sy (o)l Sl (uolb yo
99y (AR

o 5 (3L 32 5 19l 3 s 095 (2L 3
LDGBOS))Q

Ovgy4m aslBog ) M (il iy,
Glojliniz pliasulo

00 9uzmo 1 ooy 33 i 2o (S e Uiy

slel s L iy Hlooliiand bl oys Slalllan
3155l |y 2l il o Mo ol

o 6 5031l (25593215001 5 g
Pa ¥ 3w e jlosliiwl b (S )
ct_s.:LAL.n @‘,@ﬁs’&‘ﬁw T ml)‘;a.l; UL“‘

wmwAaQaﬂWl@
Sl S e 50 (210 juw 5550 956 59 0 ax Lo
o jlapxo g o

iy Bl Sl o3l oo ST pot bLESOL
s2L00 )l g logaeline o tasz
< ST GLOL (3l 50 S ol 12 9 B oo g 32 o o 32
(o colosl) YFY « 38 4o wpiico (g ypis
&jsﬁw‘@%%wﬁ‘@wwﬁﬁww'w
Y guazo 135),,9biiS 590 e (S A Ll vy 2
(o ol) dgioo Culsd: 68 goantllan ¢ <1y pt0
Sz ezt o0 ) Sezme

PEPP 0EVE Lyla LD



b2 s

ey

Wt oy - @ 4 Jhow

oS NYREFFTA

Mdio | gy 3 olElils aiilf Jldg s Dsiald ol
Aelin  orgd o ol5iib ial cowdidee 09,5 Sl [ le 103 5w

Mt ggd b oBils wl pwdige 09,8 Lty Leleu! (LIS

e G oSS o pdin 09,8 Lo g3 e

(52 ool (o il 5 533508 aios 5 o i il e
dgube  pwsd i ol ol wiine 09,8 dliul /55l o el

gt _go Mol al3] ol8tils o ]y 09)5 Jokiaol [ ghiguns ]38 laniles

55 (o olin 5 535128 ple slStil Ltib il e e

23 M g i o b i L b s o 1 e Ciglae g k) 3 Sllae e
gt skl g e b el e bbb s ate s

S5y Sl (sl dilate Sl Sy ale piel gyhns G daxe

ol el ale Cu e 05 0 i S g [ gomgs | diaw

o pd Jsts pia] ligyd dginld ol

& yoed gt o | o 28 e

ol ! e a8yl g bl (g5 oo
3945 M g L otign <838 15 (oaloms s dons
At sl g N o8y sl IS ailas

Aetia wMslh g L 28 15/ jgude Lo jramme

S35 ol 51 ailain Sl 855 05 S e

3] sl aabold  gmld g a0

Ml g 8 01830 1 55,08 2aSL

el jlemes

(ol Sl j4ed) QLB (0 (Sin g

P

VEYT-OFVY

jwsd@um.ac.ir

http://jm.um.ac.ir/index.php/WSD

IV VY s B i pd 1283 0] i 9,5 635 080010 il g oS00
i i S il o 3 e S g Ll 8l Sl Sles bt oyl

O | |l
4 p ol clas]




wall

Y

¥

oy

Fo

AN

AR

a9

V-¥

VY

AYa

AT

TR

VEY

7]

(40 220 0,03 Shia gite) e damma f(Lauls g labb) gilal Olewsl) :allis o

{0aljle Smalliol (51980 5 Bpas (Al okl Olodily Mg atma) g dalicaliaz Gy pd ol $a50,80 halidl 2058 gl llaoly
Lo gadhio 5 pild gas 30 O (213556 L Gouial 3 39790 Cundy » AT

e

"0V 580 el § el d 31 0jge (sl S dind 5290 dmlllae” WS § Ll Sl 10 pegad - eges sy S)Lhe
Gale Vgl L ol 5 a1 As gmisste Lople

alpl b gelj Mals 5 2l S Cad o g galasBl HBT sduulic

Galilagls damms o alis dgmas

Bkl Jas 33 gy S giw | 0oldiul b ugns slodu¥l 3l Gaue) ) slaol GuVl ey

Salihas Gz peal o Alial

23 ol mibie b LijeSlle jdy 1355 3dge dy,20

rtattll B3l o lEss alad o ollo dagana

O 2 A5 Jolge § Dgay Slid S8 Giliul Haums 33 0ub a3l gla b 12 S2850

ket Lol @IS 030 Juelowl plpgs

Sl ey 3 Bl Slawls 3 30 as)p) oM mes sdls! bghs §1055 Goges

ils el g3t damna g 3lilas Gliali e aladl

39yt P50 9 gkl S 53 395 Cwd b 21 ol el 33 180T o3l Olgis 4 S50 sladsse 3,50es L)
PEERT ) PR UINE  PRCTL R, R XL gt Y

ladilsag) 53 s luw ) Ol 3350 slagis; b5

e o Lpde WS Lo pime ool auld

Slojbdiz plieSle b9y 4 Ladilssg; Wil (bl

laes daslpel gmel gl gl Lol

Salel pasls ey 3l soldsel b &l.u'l-,luJ.-:- wilallbhe 63gdme 33 (Awedy ) ol e by

315 )3 a1 Like 23 dabsld

poez S il ealinal b Ay O Gw 5503101 (s alsasly hs)

e e calapl dmllie clely el e plas s 20 8 Olal

s 3 s 5 0l Sl Supate 53 (al3jow 3,503 $1950 dxllae

iy ol Sl <030k 551 iy Bl Sl

o lelsds A g o ke daliy

waliag il s s cgasime e tdes g

(8 Slaol) VFY - 381 5 agdo s sl O GLOLES Jljne 3551 9 Brae o e ey

g e bbbl Lapds o pilivgs Guayl agibail Jusr

(8 ublanly) sl Suls 150 90 dmlllue 25 o SYgame 53 $5aslES O g9 Slagasld
[ERESETE Y :ﬂ_,s Ere

SVl g le sleinly 5 d i b ldl

IS5 Lapude 5 s 330 cmbes 308 [Ljlalpier 5 Lo ille £63)9lE8 Uhiu 53 LT 690, tubded Eudilasly
(Oltaiils SVgame 45 g dmwgd jl Soles) dpde MBI 9 LT S5 33 539l8 o e diiaS JSIS 1358

Cowl Cadlyya Juld agpini olsyg ja il JolA (Lo

A



Mo 5 e O3 51 31,3 @slal ledsly Gzal3l 3|
39 Slogiey Mol &S Wiz ;0 .39y Wl Ol Lol
O Gpae jals &) oo Loyl Slse plé 5o )L
58 L Slejas GliHsliS B 1) (Sl 0ads
CuiSy) e AU Glewily b @olal ouss slagss)
o3I 0l3)5LiS ST il dsaSlodls Gialidl 551y 995
4 e S b oo wlé Sy ) g Gili8l 4
SaS )9S i) O @l @9l 4 lysliS
33 Skl (g5 slaghy) dzwss deslio Lol .Cawl 03,5
S5 50 b axS e oolitul Giedyy O 3l &S o)l
g Rl D9 5 Glsde 9 8 bl b plé 8)S
Camdy il olen Of Sl (oS b 5 CuiSy)
8L dalyS 394y il ) ool (68

Slal 4 byde dogi &S Cuwl 5ol ol 0un5S
4 S0 dog pis 9 Sl Jlo Ceany 5o HLESCeS
Coge G @bl gl 33 T 390580 il
€S oud)S GHslaS Gisw 5o YU sladuze B0
0430,S5 Jol a5 3y50 gl O cawlSdy diliwbio
S pluS,0 (53lal slagis gledl Cowl s ol
B0 il 6554 5 035 Ghte 5 Cate Ologas
el 131 9 ey 33 JB Glone SSlus 4y d=g3 b

& Cewgy9) Cusly (ol b x9S Gisn Jlo o
b b adsh S Of Bpas pad gl 0o
o3laiul by 9 Of ilis puso Ca oo LI . lé didye
3Sdes Sl g b (ugd slag)glid 5 il )
Sl 5 O Bpas DB i3l hw wols 5o
SloplS dihie yo b calie OF @l 3 G908
Dgd ddldy Gwlal

g

ST plowity

=2
i sost)

dpaly Gafage $H9lS Ghsn 3> OF Cosde 9 Cotal
2548 dugd ARl ,8 4 dz g3l 9 Sl 1945 5ol dsags
a0 O5AST dy 83 )3liS Gidn (o slaBl (355,55 5
GArb 31wl 0 a3 58S oLl Sl 5 ol
IS Slisdes 9 Sis ual w0 €S 6948 ¢l
oo o o5 3T Ske 3130 il Ginls (5S3lie 5 0
S 33 U Gpaa alS Wl Gilaz Gl :Sibie

sl GUS 9 ol Blaal 932 (3)9LaS
Sili3l 5 O Bpas jialS gl oS (laylSal; 31 SG
deogs 0133sliS dy deyie 33 @bl LT 3,055 Glesly
G230l 9 Sl (g8 gladilels 3l ooliul debs0
IS 0155 ey 55 .l Lt @yl sladilobi b LagT
Gl 9 3 Ollase glyls @ikl (s gladilelu

3

bgiye dolue Coley Gygo )d &5 wiblie 095 o>

)18 3929 dlal Cuddge Gl Lol @
0313 YLES (3l ymmo dusie lagioles] § GlEdod gl
005 9 Syl dyzl (il oo dmiliz Sl
Camdg olS £ 93 b awlize Sl (29 ladilelu )
Sl 5 Of CuaS dibie yo Gloe Jilue dga 9 O
Ol ialsd) S aloxil .. 5 O35S LalST haw
b @ls 5 Sl =hd O Bpae Gials 5 @)l

WA oyled pilaz Jo

Il dmags 5 OF 4y i

,ﬁyso@w/wl.?m_l

LS &

J



Algs daoline O3 4 Jud OF Gis 55 delie 0L
I &S Cawl a0 Fo B ddlel wlul pus
Gl 1 5 WBLé disS 5 Al loygsy LA glie
T JRS ol 33 Caidge 43 SalS T 08 53 s
ol Sl iy dihin phw o Cugby JRS
5 oS slodisS Liblis laptuw (alS s
dgi 09 dolgs hadie daase 5 dusly 3l oolatul
Olal 55 $3y9liS dwgd §325daliys &S ¢ 990 (3l
dlews Sl 0393 9,09 Glodws glayidlz b oylgan
A2 0Js5 43S g SO &S izl Canal il
SOl 4o (sSswly 9 (SiSos5 jshiie dy i 4z
IS oud Cely h9idS Wiy 4 9y Cumez 0958 J9)
d9d o 3l e 0dldiwl dily mlie S9390sSI Ol
dgdmme @lie (ol 4 a3l Gio HLEE 00 sew 3 9
9 elis Lolgh 5o g 4 lagl udgs Olgs Cél Casls

ol 0 58S OLL oS
298 Sl Sl a5 pole ()8 dll 31 Liwly e 5
059 4 O8en LIe Clus ) Olaz 53 Gudige
S Wylo uST aSG ol 4 bl OlulidylS 5 Gluwdige
22593 0355 9 US JW&D) aSdh i oLl gl
e Sanloss 38 (23190 b ol 031051 43 5 @90 40
Slagbsy dsgame (i @l glaghey 3l ekie
OWle b o gl oussly awgs oS Cal @l
Lol 3o Lwdiae Jgol 5 Gl 00 Jos goloio
a3k s 43 et sladlo b si4 Calsy logas
gl alo gy i 33 Al galie 3l pruseo o3l
A .0g80 6dxel Lol Oyde slagigy a5 Wlowss,S
Coley g3kl Gudiga Jeol agig) ool 5o oslw O
4 litwd Sl b S azsl 4 dzgl b .Col 0sd
I O @l 3l Rl (6390583 Sliwly 33 wlin Jasl &
il iz glogis 50 lagiiliul puss 4
e Glalolds by ,=5 4y Olgi e S5l 503 3)lse
Pz slaoieyn Gl 5 B OlaoMe b Gdate
Cope Wils 38 5ll Gayb 513 3l sy ousl
o8lawl ¢ 30 de Oilipod 3 oolatul § SuwhyS 9 R

o caifools | 6

T 550 500 il 31
PNl Jig 00

Ogus oMgddodad @l 932 ged I mlie
2 Ol oy @l OF $pinnass wld 5 wsbie
g 3 B2,k o9l 3 €S (A sl s il e S
Sy pasde HLdhke dguse yo 30 b (us) 0
ol 9 Gume Gl G Ol 3l LG 0 Wl e
e oS lowigdasiss O jlade i Cyls 4y .ol
Ll S8l AVl jsb i 5 OS] e (e 0)S
39 i Jlo Ol wls & Sl L Ole Jolsa
O Gl 00960 S8l Gnin SlodIE H9p 9
Cold 9 d9ame glie (ol Bran 9 Sy S0 o
Gl dlo 50 drugy umes Gl e 4
Fiy Bpas lize & Cumez ilidl dz S sl
dhaly & o poghe (s ol ol Gy el O
dal Ghs b 4 O Bilas 9 Cumer Olpuss
Sladad gladle s dz ;0 dS dad o OLid Lo w)
O 4 O Bpae il Jube ea9de cbdp sl
g Gialidl b el (ol duds .l 0093 (938 Ul 5o
ibs by -l Glails go O &3 4 9 ol
Oly9s a3 OF 3938 3 addypds JiiwS 45 ol (as
9 fig (2138 dlga UJg3 Gl $1r9laS dsmwgd ol
Sl 81 Il 50 prha (g8 ly 45 1S slasSUIL

ol il JLSdas y Ll e oL,
olel 2 &S Olaz Cuman Ay 4 9) W9y 4y dzgs
0 ldes A o @l Yoy Jlo B laingia oa,5]
Gialidl woys ¥V JBlas O milis dijl b Jalss
Sad 9 O 5wl 0lsS g W alnly bis
pas ol & Al 09y dlgs (3 3T Olou dLolss
o slae BB G e GlaySaly degaze by Jolss

Jak x5 Ol 4t

£

e

90 Olulys 8355LS slaz Olailu pusdy /(5£9) 30



Gladibly 5 Sledlol JUES) dnT,s e 3 Lol o
ob G lwda)lSG 43 O15)9liS (33945 9 dogi e
GOl S3lugd 9 5425 4 BB degd e

e 10 ©iy9liS O Gpas G390, d944s ¥
1dey 30

kel Of o33b ials3l e

Solel T mlis JRS 5 Co e S5 @

Sl 5 Ol lie CudsS douys g Jado o
Oselylia slopasls el o

Sl ol 3,Slas 54 9 Mol ¢
Oy, (Sl <85y e

Slagis) 31 oolitul sl Ol39laS Ghigal 9 gy o
Skl sl

ol 35 GiialiS O Gpas 90, Se -V
148l — 59 00 039>

Varasd Co pie zals Sladaly (2905 5 eSS o
o= Ol lie

;.:T &b 3l Golope,m s Cbles &Ab Cogida o
9=

Ol sladhon Copde 5 52ydaly o

0313 (319, 5 Oledb) SO Ly yude 5 JSiS o

slagsb 5 hilss szl &S dsé oylil Wb el 5o
Oyl iy ,So8 ol Jsle 90 9925 piliuce dzS iy
2548 GHS 9 el leolKiws (<l e 3
4 9 SIS ol B0 &S Cidld drgd by adb0
e3Y ) Coled (laS 4y Wlsi(4 dhanld 9 Cszle
08304003 b SN 398 Blul dy Gpuny 9 Sl dxdlo
9 0lste a8 Gl 3l Gig (Salons 5 oyl cselllas

b aolgs 3dme il gilie Oblog,S

(G daliy 30 b O Co e LIS slaslys )
e 00 9 Jsamay gladiyly (8L 9 UL Mol
Copde J e @dge sl aodb Of oS Jl>
Olawsily piahd) T slolls Copae 4 O gusls
3 Cnyd @alspon 9 12l ol &b 3l @l
Calas 30 5 Y GILE 5 Obeily b @)l glo et
Olgis & Ol & ol @Y &b Hlgis b O 310l s
2y oL (Leleiz)) solaBdl mie &by

Ol $905 Gl & pbie 30 Olowdss ol b
Slagidle bly gl 53 . Caal pdgboliz] Gyg po S
5 Jels () mle Codgdse oulS Wyais
&I Cumaz Gialid) (Soell i3l tuwsS)
A8 9 Ghediygd Wby (Suhb S 5 Sl awlial
Wigy0 slod 4 Gulal 5 oge slasall G milie
L (945 dogd LB 9 G99 slacdl=d I SO
Sl 5 T Glatadgame § b ety aluli dsuss
5 &3sliS Of 6390580 deup e a5 Cewl )siS
Bl (2hel 9 Sldlhas glacugdyl 9 Slaal
Gy 5 e gl dw 50 Ulgie ) Sszse
sl Olis Blaal ool d Sdeay &l 2054 dlyl s
Olulys Dbl $309liS sla Oleilw &5 4 9 GusleS
ol 33 T 390580 Uil > G ee loelS gso)
) dtiloys GyyolisS

0lS poldio 3> T Bpae 53905 Ssate -
Slajiss Jasiie 04d Mol aB)l (3yme 9 Sl o
(9 LS «r9d (Sbs) Ghume

G=h) 4 slan e o o

(Agro-Ecology) (o8l Cewld b Réo dogi o
O OLab 5 ol et @ Ay dss 5 dslllne o
oS $9)

Slaludgame 4 dzg b oS Llsl 4y B degs e
Sl g

WA oyled pilaz Jo

Il dmags 5 OF 4y i



2 pegas & g sliS Gl Ol 929 wizye &S >
Jgame 4g3 33 Oyl wile Ol (2 9 S ddhaie SO
ogdle a5 Cewl p3Y 5 0395 A Lol awl (I b
LS hrwgi OF Bpae IS 4 @il Olewily s O 5
9 0LS 3l Jguame Cidloy )lé olSyd stiwszd Oleni
2300 639054 1325 39 g 35,503 $laiahly ylu
b Laelly 5ol 3 =B GHsles

Cou SO ol Olewily 45 ol andls dogs Wl
Wb esplin Olon 3 ABS &S Sl S5
0580 lgs JEBI gl O 3l Sl wdige 3o L S
l> S 3 O Rlale (565 @Bls 10 5 0S50
4 kel oy e A e Lnoss |y LS sle 4
6los 31 Ghl Golel 3 45 Gl Jde ) &S WgSe o
Q0yd Lz D0 0]y s 35 9 00 gl Lol
bugd 9o ai8,S 9 (5o b 9 ks SLAlS 3 ey O
2348 2l 5lake 3L 5 dyon oua) 0 0LS Sy 5 i
Sl 53 O doyd Wiz D80 3u0) paw 3l Lol
oolatwl Gl B ogd 0 0yusd ladin y dzwgs dilis 1 9
I G Calg 50 45 S by and] 53,5 @Blg ke olS
03 «Canl S350 T Ga905 i3I 30 &S Slalge
sk S gladiay 4l 40 dS Cowl T slade Juoyd
SO L olz 31 a5 Giloy 3 QT g0 0psd CusrlgiSs
3 &g 5 JUED b wgbe Cublay ,Sos G gke
I Oud ol 5 Sl 50 3985 5 (ae) $9) s 9 430
Al Ol Al (e 50 (ye i) GHlisd Jiy
b 9l i st 639058 SO s ey Sl &S
3,5 6,85l Blals ¢l

0y ladiiny dihie )3 5 00 Sl )ly Of &S k)
30 01 &S 29 grhe Gledily 3l 500 o3 Wd)S
4 St &S ledily (ol el S350 OF (6390580 3
Sledily s Sl 31 O Lde 5o OI Llss g olS g6
5 @15 53 .0l b olS hawgs O Bpas LS b
30 &S T Hlde 3 &S Caal ol oaiaslas Hleddly
Sl O doyd Lz ol 04 0pud lodiy ) dihiie

W3 (= b ;3003 By ) D9 0LS L 3y

Cx

o5 cifoot: | i

“s )Ig'i'ab&‘ §
ST (5390 56 9 yao 31 )5

dmwgd 30wl dlu diz 50 &S Gdil Gruw slgdl
G SlaciS phu Gl peas 4 5 GisliS
Gis 00 Ol Bpae s 5l 1) 5aS wul 4i8)S Oygo
el izl 9799y G2 Hlewo pile SO L @iysliS
O3 3 1% d5)5dS 30 39250 CudS ol b
O Blie 53 5 B SO 1 wsbs Gueiw b
S5l Glo 4 &S ol 0us Casly OT 99943 b 99008
Syshy 53,550 dilis T L rub bl i b S5k
it IS5 Il GlaylSaly pludl 5 gl by ool 5
Loyl ol ) g Gugale dzis Jlo 4y b S 0585
doogd 4 0l e lySaly (ol dlez 3. Col 00 43S
o8 (gilal Olesdly O3 b (el oS Glagis)
G Glogiey 3l ikl loptunw 5 (ol 6390542
5,5 0yl b JLel b g S (oS s ((hyde
)oéx@@adw&lmujw,@u%w
Gl Camds Sl a4 dolo T 31 390,40 Gl
BYs 3gd0 02 Seag SIIILES Giksu 1D )edS 53
0y oo Lol 53 &S Sl L350 yol ol 3 Slglyd
S50 oyl 4SS (ol 4 LS 5 wBb4 Lol elé
099 89liS GluliylS (o 5 Ohlasl 5 OliyslisS &
b 9 bas Osail b add 5 CWVse (ol ualie 4 dogs
3553 Yan WS e Lo |y Lol 6)SS slalas o
Skl 05 b5 2 Yo ) bl Gleily ST &S S0
dSTT (94 0203 Gialy31 1y O 31 (8150540 elsi oo oS
F50 Ol 190,80 2 03l dz 4y @l Oledsly el
955 33 ez o sS oS S50 €S Gz W o
Jo $3u9leS 55 T Cadszge dllunSl 5 Coul
20090 Jalgsd JSued Jnlge ple s GHLS i gl

Sk dnog g Ol s

05,5 sbwt/03)5de ol 7SS u]

<=5J.c R STSERTIITIPAY 6519 09,5 Lol gas 9 wgdyS o&asls uT o



CiS 63l 50 39590 GlalS 4O LudS Gleddly o9
o) &S Ll RS sy 00 )l ygiS blas 5S)
Ssdie S dS eyl Llsl 43 wS e loul
dge ele 2L 5 oh) OlalS el 5o Ll ogd 3>
5 J3bé el b 5rslaS Has 0)90 @lS 10 s
Cealdy wlé Dl Cunal Cuildp wlé oS o glp
b O Olgdse &S Cawl 0LS (udg3 Jguame 31 (o
s hais Olyac) dyge 50 Wie 0,5 Bpan b disgyd
2350 JSES Sy a0l |y olS udsl 3l (SzsS
WL 3580 o S (85054 L2388l LS ol
oLS 52 (390,42 (llis S gy Gluhidl olS il
3wy Olodily 5oyl dw o pabols Olgie 1y O )
&g 50 &S Cudils olS O Cdiloyy dilé 9 e (Lol
G e 43 0LS O sulsi dude Jguase p,SolS Jolme
el 63,5 3,53 6LS O &S Cwl

b 3psliS @lp O 3l oolazl 5o Wit S g5l 99
SSISG 3y LT Sl @Y 5 Wigdi e bgline ;SHuSy
T 6390582 6,505 9 DT B pas (LIS (S0 0,8 S8
3 esh) @bl Olewily e T Bpas (LS 55 .ol
2B pae Oledsly 9 O @395 Gleily sl Glously
4 Olsie 45 Sl 5 0LS £ 53 o 9 Oyl Ll (4230
S 43 0LS Jawgs 0 By Ol L 1y O dudls y3bo
Dedie Cudldy ;S0 main ;o b olz 3 S Cuwdls
3 aSle oS Wyl S Jule dw O (6390588 5o
V9 0lS auwgs O Gla Oladily Y (ol Gl -
5 oty 5avs Olauily) Ugaoma dulss lasiolly
delgs ol Opodiols O $y90y -(Cailoy wlé o
MEe 4y $ag3 dike Jgame o 00l yshay 9 039
D0 Cadildy il galis e b ole 31 dS Cal T US
o33l (6358LaS 35 Of Bpae 3 Bus ST B3 (ay
oy I Olosily (a8l 4 g wls Cewl (5390542
3 olS g o3 Ll il Lasel)ly yole 43 Oloyes 4Ly
Olodily Griwgsd Oleddly (Ol 38 O Bpas IS a3
a8l 9 Ghusme bl b 53 0LS Cuiloy pasli 9 (udls
Ll gl 55 53 090

S ol 31wl olS Bob) wy 5 Jgame YL
dhaly oyl 30 9IS Lot 30 3y=3 ylode a3 Ol (§)9054
33 Yl &S pums )13 S 5551 55 1) ilalS Wby
Gy &S T lade sy & Wb g sl axdls gidw
pswge QLOLS Mo S us3 Gsidin Jpamme WS e
3 4,8 de OlalS a4y s 0yd ule 4 SHlaz 4
GLalS S 530S o s G Ugame puS Jud
oS Jawgs U B pas LIS g CiS Oll 33 &S
oS QLS Gl 53 ) widbie wepd 0 3 S
3 6oL doyd &S Cwd @lojlusl 4 Sl 5o ladin
¥ 31 (S0 xS o Iy ladia )y diate 53 09290 O
Oyl 33 Sl Jsz &S Caal OT ol ol G983 by
N055 5 s> Ol 31 9 0351 LT Slge W3 T3S
el &S S o ladin ) @l GiuS Cuoyd b6

D584 e l8 D9k olS Ll b Ol 293
Bl 6,503 dloype Wi olS Qe Of &STT 1 asy
0 olS ol St 55 O 40 O (9350540 45 8l 0
0993 Cgo 1o 9 ladioy hwgs ouds Ll O S&S
I Qlz b g iloe stwssd pleil 4y didyss 53
Dsdir disle dlhues,S dlse O 5 Isa S S
Ry el 4 olS JS1d 50 &S gdlge pSelS Hluiie
Qo ditle odia) hwgd 0dd o Of S
AlS Wb OleS 3blia 55 315 pb jtiwgd Glessly
G 5tiwgid Oleddly 31 4S 43, S )8 CuiS s8Il o
39 95290 CuisS Go3l OlalS dildwlio .aiil lsyss 5
Al YL St Gleddly H5dS Calie (3blie
S35 Gl auldl Sluogas 5 ogdle yal Gl Jo
Ol 58 Ll Gelotzl -(Sayd Glow 9 poye (INE
30 a5 (939 3l (s dS Cild dogd Wb .l (lalS
B 090 0LS 995 (S B po 0l dislu oLS J&1d
2gd eolyd olS SJslie slacl=d @y @Y &35!
oS alo] 3l g 0LS 50 003le( 3L dlge Hlude S
ool 00 diluo 0LS J1s 55 U oS g0lge JS & Iy
L3b VL GuasS Oledily dzps ansS (uds Oledly
Jolgs fin 0ad Qe O Jlade clil ) Jgame dgs

WA oyled pilaz Jo

Il dmags 5 OF 4y i



2017, Vol.4, No.1, Pages 1 to 8
Journal of Water and Sustainable Development

b ard }m
L2 '

AB Y Slorko VYT Gl ) o3les olaz Jlu
Sk dmwgs 9 O 4 85

A Look at Existing and Future
Desalination Markets in the Persian
Gulf and MENA Region

M. Ghannadi

M.Sc. in Environmental Health Engineering, Water and Wastewater, Water
and Wastewater Engineering Company of Iran.

E-Mail: ghannadi48@gmail.com
Received: 08-05-2016
Accepted: 09-11-2016

Sk GouuT 935790 Cumdy 1 RIS
Sddhio g ywyld C‘:?J" ) (21986
Lo

OB deze

5 Ol Gudige OS5 OF il oo Sy uige WiylpslidylS
2945 Mol

E-Mail: ghannadi48@gmail.com

90/+¥/18 : 8L ys g,

RJRVVARY L,w).)\l.g @)U

Abstract

US>

Showing an annual growth rate of 9% and with a total in-
vestment of USD 88 billion the desalination market was one
of the most lucrative markets in the years 2010 to 2016. The
accelerated growth of above 60% of the world’s total desali-
nation capacity underlines not only the involvement of the
seas in supplying the potable water for populated seashores
but also the gradual drop in the quality of inland waters. The
predicted increase in global temperature and the reduced
level of rainfalls in the Horizon 2050 vision for the twenty
North African and West Asian countries (MENA region)
signifies that new water resources in this sensitive area will be
rarer and their access costlier, thus forcing the governments
towards desalination. On the global scale, 38 percent of the
total volume of water produced daily in the world (65.2
MCM) belongs to the MENA region, while the desalination
capacity created in the southern coasts of the Persian Gulf
exceeds the 10 MCM/day mark. The basic concepts of the
different desalination processes are founded upon the use of
energy, and any analysis, strategies, and visions for desalina-
tion without due consideration for energy policies would be
meaningless and incomplete. The most important environ-
mental issue with these installations is the brine, which is
categorized as industrial effluent, and its extensive discharge
to the gulfs and coral reefs which threaten the marine ecosys-
tem and leads to changes in species. In recent years, through
development and improvement of the processes, the cost of
desalinating each cubic meter of water has been reduced to
half a Dollar, whereas its market price is still between 1 and
2 Dollars. The desalination capacity in Iran is more than
450,000 m3/day; 65% of which is related to the production
of drinking water. This amount is less than 2% of the global
capacity for desalination.

Keywords: Desalination, MENA Region, Strategies and
Water Market.
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6- Reverse Osmosis (RO)
7- Mlulti Stage Flash Distilation (MSF)
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Abstract

OS>

The Public-Private partnership in the water and waste-
water industry is remarkably important for developing
countries. In particular, attention must be paid to fulfill
the interests of both private and public sectors, this must
also be reflected in the contracts. Although, increasing
the efficiency and improving the quality of services is
one of the important reasons for cooperation with the
private sector, improving financial flows and increasing
investment is the most important reason for these types
of cooperation agreements. Public-private partnership in
the water and wastewater industry is being designed and
implemented in different parts of the world and various
results have been achieved. Reviewing the implementa-
tion models of this type of partnership in different coun-
tries and analyzing their strengths and weaknesses can
be important in designing a suitable model for Iran. In
this research, public-private partnership models in some
developing countries in Asia, Africa, and Latin Ameri-
ca are reviewed by the survey method and appropriate
recommendations are proposed for the public-private

partnership in Iran.

Keywords: Public-Private partnership, Water and
wastewater industry, Developing countries.
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6- ISIC (International Standard Industrial Classification)

7- EDI: Forign Direct Investment

8- PPIL: Public Participiation in Infrastructure

9- PPP: Public Private Partnership

10- Equity

11- Non-Equity

12- The equity component

13- concessions

14- PSP: Private Sector Participation

15- Greenfield FDI: relating to or denoting previously undeveloped

sites for commercial development or exploitation
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16- BOO :Build,own,operate

17- BLO :Build,lease,Own

18- BOOT:Build,Own,Operate, Transfer

19- BOT :Build,Operate, Transfer

20- BROT:Build,Rehabilitate,Operate, Transfer
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27- Harris

28- Cochabamba

29- Build-Operate-Transfer Contract

30- VEOLIA ¢ SUEZ

31- Tiyanjin

32- Shenzen

33-Tongfang Tsinghua

34- Ministry Of Construction)MOC)

35- MOC

36- Greenfield

37- BOT: Build-Operate-Transfer, BOOT: build, own, operate,
transfer, TOT: transfer, operate, transfer

Glaal3 90less g amodunliog bl ehilotum sditug g ial,3-YA
Olee SiSlo g S0 3 5 L b Cusivo gl ey beolojlundly )8
L Cewd G (Dlod L) Ceiuo Ol 25 (553 8k lym 2zt ) Sl

SSdespdau iy 3l

PPIAE

Mannapbekov N.; Araneta E; Anna Birken M.; Pedersen S. Edwards
S. Miranda J. and Booth K. 2007. Public-Private Partnership
Handbook: Asian Development Bank (ADB): Philippines 5th.

March.W. J. 2007. Case Studies of Transportation Public-Private
Partnerships around the World; Final Report Work, Office of
Policy and Governmental Affairs.

Pillay H. K. and Hearn G.N. 2009. Public-private partnerships in ICT
for education. Digital Review of Asia Pacific.

Roehrich J. K; LEWIS M. A. and George G. 2014. Are Public-Private
Partnerships a Healthy Option? A Systematic Review. Social Sci-
ence and Medicine. Research Collection Lee Kong Chian School
Of Business.; http://ink library.smu.edu.sg/lkcsb_research/4691.

UNCTAD? research on FDI in infrastructure. 2011. Promoting
investment for development: Best practices in strengthening in-
vestment in basic infrastructure in developing “; United Nations
Conference; Trade and Development Boarddnvestment. Enter-
prise and Development Commission (May 2011).Third session.-
Geneva. 2-6 dtem 4 of the provisional agenda.

UNCTAD. 2008. World Investment Report (WIR) dransnational
corporation & theinfrastructure challenge. United Nations con-
ference on trade and development.

UNCTAD. 2015. Reforming International investment governance.

World Bank Group report. 2013. Water PPPS in Africa; Water& san-
itation Program.

Yamin Mo R. Sinkovics R. 2009. Infrastructure or foreign direct invest-
ment? An examination of the implications of MNE strategy for eco-
nomic development, Journal of World Business, 44 :144-157.

Zhong L P. J. Mol A. and Fu T. 2008. Public-Private Partnerships
in Chinas Urban Water Sector. Environmental Management,
41:863-877.

21- ROT :Rehabilitate,operate,trabsfer

22- RLOT: Rehabilitate,Lease,Operate, Transfer

23- economic rate of return (ERR): Interest rate at which the cost
and benefits of a project, discounted over its life, are equal. ERR dif-
fers from the financial rate of return in that it takes into account the
effects of factors such as price controls, subsidies, and tax breaks to
compute the actual cost the project to the economy.

24- Financial Rate of Return (FRR): The FRR is an indicator to mea-
sure the financial return on investment of an income generation
project and is used to make the investment decision.

25- http://www.partnershipsbc.ca/

5 53 SOl 3 Sleaes 5950l oz sl Ml Jalsy 3 -7
Stalan e Sl B 5 Al L4 SaS Sl 50 8
O 3 B S e B Jlacudl=d Obye drusd 4 SeS 5 e el
G s slaglailes 3l galy sluss a5 e 5o iyl duile sz 35,4 Laolys
b0 5548 93 Olae iliie T3 51 35,0t 4 Wit diiler 93 glaglele

gl

oy SLoSKeS Olalll WY o (talgs33l 9. S.w b e «ilsisny
o] dswgd Ul 3> Cuseiie gl y5.S 3o Cdsd (e 418y o ldsewss
ATV VY solazd) sl igs dolilas

5 T sladisn 1o osas sy CS)lie IYAL.S GUSE ildy
O3 G153 Ol 94 3y 9 MBS

Slediaym 33 (W9 - (ogas i ES| b A YM.S OLudS 5. dono
0l Gty «Oleas Jsy 03] Gialil 9 Scuny S ok 120590
0430393 ek U 00

British Columbia. 2003. An Introduction to Public Private Part-
nerships, (http://www.partnershipsbc.ca/pdf/ An%20Introduc-
tion%20t0%20P3%20-June03.pdf)

Clarkeh G., Kosec K. and Wallsten S. 2009. Has private participiation
in water and sewerage improved coverage? empirical evidence
from Latin Americac Journal of International Development: J.
Int. Dey, 2: 327-361.

Cuttaree V. and Mandri-Perrott C. 2011. Public-Private Partnerships in
Europe and Central Asia : Designing Crisis-Resilient Strategies and
Bankable Projects. world bank.

Fung K-Ch,; Garcia-Herrero, A. and Ng, E 2011. Foreign Direct In-
vestment in Cross-Border Infrastructure Projects: Asian Devel-
opment Bank Institute. ADBI Working Paper Series (April), No.
274. Asian Development Bank Institute (ADBI), Tokyo.

Jensen O. 2016. Public—private partnerships for water in Asia: a review
of two decades of experience; International Journal of Water Re-
sources Development, 33(1): 4-30.

Kirkpatrick C; Parker D. and Zhang Y-E 2006. Foreign direct investment
in infrastructure in developing countries: does regulation make a dif-
ference?, Transnational Corporations(April),143-171:(1)15.

Marin P. 2009. Public-Private Partnerships for Urban Water Utilities.

WA oyled pilaz Jo

"~

Il dmags 5 OF 4y i



2017, Vol.4, No.1, Pages 21 to 30
Journal of Water and Sustainable Development

b ard }m
L2 ¢

Yo B VY Olodo AT Oliwsl oV oyleds (e)l,é,? J
gy dsagi 9 OF 4y 483

Comparative Study of the Economic
and Financial Impacts of Water and
Wastewater Pricing in Japan and Iran

M. Khashaei', M. Davoodabadi*

1- Senior Financial Expert, National Water and Wastewater Engineering
Company(NWWEC), Iran.

*(Corresponding Author Email: davoodabadi@nww.ir)

Received: 18-06-2017
Accepted: 01-08-2017

SIS Cod o g golasl 41T gdunslin
Sl o5 MG 5

T 6SLT0 910 dosme o 3lins S 9o
BYSARE) ALY uT adige CS A (e iyl pwlis)S -V 9 )
(E-Mail: davoodabadi@nww.ir «Jgiuwe G0k gi)*

AV Y/YA 8Ly E.UL\
V/-0/y Qu)JJ.g @)13

Abstract

OS>

Applying the best practices of other institutions and
countries leads to a deeper management outlook. Com-
pared with other goods, the pricing of water, which de-
pends on the nature and the special conditions govern-
ing the sector, is more sensitive. This has led to various
countries opting for different methods for setting water
tariffs. Given the importance of the different methods of
water pricing and their economic and financial conse-
quences and since to date no research has been under-
taken on the subject in this country, this research has
tried to analyze and study the economic and financial
impacts of water and wastewater pricing in Japan com-
pared to Iran. The data in this article is extracted from
translating and summarizing reports published by the
Japan Water Association, field visits to several Japanese
companies, and the accumulative reports of the Irani-
an water and wastewater industry during the time of
2012-2015. Time series, cross section analysis, and com-
parative studies are applied to analyze the economic and
financial parameters of the Japanese and Iranian water
and wastewater industry. The results indicate that the
strength of the Japanese water and wastewater industry
has a very high cash flow, low risks, creation of econom-
ic value-added, profitability, high efficiency, etc. due to
an economic approach in pricing versus the average cost
pricing approach taken in Iran.

Keywords: Strategies for economic pricing of water and

wastewater, Financial and economic aspects, Iran and
Japan.
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Abstract

Groundwater and aquifers are the major sources of drinking
water in Iran. Water pollution prevention plays a key role
in the public health. They have the potential to become
contaminated with pathogenic microorganisms from
wastewater and leaking sewage pipes. The transport of
viruses in absorbent media as a filter has been a subject of
great interest in recent years. We studied the transport of
rotavirus, used as surrogate pathogenic viruses, through the
clay mixed with three various alkaline solutions; Sodium
hydroxide, calcium carbonate and aluminum hydroxide.
TCID50 method (50% Tissue Culture Infective Dose)
was used for Virus titration the electrical conductivity and
pH parameters were also investigated. The experimental
data were fitted with a transport model to determine the
adsorption parameters. Using soil filters at a given time and
under certain chemical conditions significantly reduced
titration of viruses. At alkaline pH and higher ionic strength,
rotavirus was retained significantly by attachment to the
solid-water interfaces due to electrostatic interactions.
A high initial removal can be ascribed to Calcareous clay
column. To conclude, pH and ionic strength seem to be the
major factors determining attachment of the virus to the soil
grains. It is recommended to use Calcareous clay column to

improve wells for reducing pathogenic viruses in water.

Keywords: Groundwater, Viral contaminants, Clay,

Rotavirus.
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8- Simian Rotavirus
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IR s Sl $hisliaS 5o h9d s 5 Of mobe 3l eslatl

saline soil and water. One of the chains of Biosaline
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under a saline condition with optimum irrigation and bl s 5 Wy @lp Caiygd OlolS 3Ly 3 ool

soil management is considered. For the development el e I 5 O G yode Slaghsy S9ag 50 5 3o
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of halophyte plants, seed production is the main input.
Amongst halophyte species, Salicornia is considered

1.9 and 1.5 ton ha-1 of seeds, respectively in Yazd,
Iran. To achieve the maximum yield, the sowing
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Abstract

In erodible channels, a series of hydrodynamic forces
are applied on the sediments in the waterways. With the
increasing flow rate, the hydrodynamic forces also increase
gradually. If hydrodynamic forces go beyond the critical
value, the sediment particles begin to move. The onset of
the sediment movement is commonly called "Incipient
Motion", and the circumstances in which the particles
move is referred to as the "Threshold or Critical Condition".
The Shields Diagram seems to be the starting point for all
research done in the field of sediment transport. Although
some efforts were made before the Shields approach, they
were mostly based on empirical formulae and did not have
much use in practical applications. Many studies were
conducted by Shields and the resulting diagram provided
by Shields was used widely in practical issues. In spite of the
widespread application of Shields Diagram, some studies
indicate limitations on its use. One of the problems in
the Shields Diagram is that shear stress and shear velocity
are considered as independent variables, while these two
variables are dependent. Moreover, it does not explicitly
specified which method is used to determine the critical
shear stress. The effect of the bed slope on the incipient
motion is still not clear and researchers have achieved quite

different results in this regard.

Keywords: Shields Diagram, Incipient motion, Sediment,

Erosion.
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Abstract

Today, the critical role of underground drain pipes and
discharges of farms is very clear. To design and perform such
underground constructions, experimental findings must be
considered with a more specialized view. Also, using scientific
information in various fields, especially in the field of soil
physic, so that in critical conditions the decision making
process can be faster and more robust. Therefore, the main
goal of this research is to evaluate the various installation
methods of underground collector pipes on the top, under
water table, and in the most critical condition of operation in
saturated sand lenses; such that to stabilize the collector pipes
within clay soil, rubble and lime were used at the depth of 60
to 90 cm below the pipes. In sand lens soil under saturated
conditions, underground drilling was conducted to above
the water surface. Then, drilling was carried out to the depth
of project piping using spontaneous underground water
pumping. In order to stabilize the side walls, Tunan, lime,
and cement were used. Finally, a suitable seat in dimensions
of 200x75 cm was provided for collector pipes in which the
lower 60 cm and upper 15 cm were made of a mixture of
Hoffmann plus cement, and concrete, respectively. In this
study, due to the experience in the field of collector piping
in different conditions, the simplest method with the lower
cost was the clay soil, and the most difficult method reported
for clay saturated sand lens soil. It is suggested that all of the
soil stability conditions in the mentioned critical condition
should be considered.

Keywords: Underground collector pipe, Soil physics, Saturated

sand lens.
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Abstract

At the present one of the most important factors in
increasing the efficiency of the distribution network
and farmers' satisfaction is the optimum performance
of the intake structures. Thus, for an equitable dis-
tribution all over the network, information must be
obtained on the normal operation of these structures
and in the event of a problem action must be taken
to resolve it. The main problem is the failure to sup-
ply water to the farmers located in the downstream
of the network. While in some parts of the network,
channels operate at their greatest capacity. In this
research we have attempted to identify the reason
why water was not able to reach the lower parts of
the network as well as to evaluate the water distri-
bution of each intake. Therefore the operation of a
part of the Neyrpic-Modules of the Langrood canal
was evaluated. The results showed that a number of
the water intakes struggled to provide the necessary
water needed in the downstream areas. There is no
existing equity distribution in the network coverage
areas. It was also found that because of malfunction-
ing intakes a large amount of water was lost. The loss
of water through the intakes is the main reason for
the lack of water reaching the farmers downstream
of the network. The reason for this loss depends on
many factors. The most important factors include:
the Neyrpic intake fatigue, malfunctioning of reg-
ulating structures, channel erosion, and the lack of
a program for the operation of the network by the
authorities.

Keywords: Intake, Regulating structures, Langrood
canal, Neyrpic-Modules, Equity distribution.
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Abstract

Rivers have a significant impact on human life as its
pollution and harming leads to the degradation of the
aquatic ecosystem and eventually will cause irreparable
and irreversible damage. In order to protect the stability
of ecosystems in the rivers, a criterion named “environ-
mental stream” or “environmental water requirement”
is defined for the rivers which actually expresses how
much current is required to maintain an aquatic eco-
system. Several methods are available for estimating
this flow, however, the International Institute of Water
Management Resources has classified these methods
into five groups. These consist of Hydrological Meth-
ods, Hydraulic Methods, Habitat Simulation Methods,
Comprehensive Methods and Combinational Methods.
The purpose of this study is introduction and compar-
ison of these methods and choosing the best methods
for different regions of Iran and application of the most
appropriate ones in each area.

Keywords: Environmental Flow, Hydrological Ap-
proach, Hydraulic Approach, Simulation Habitat.
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Abstract ouSe

The hydrological flood routing methods have many 9 ol Jd 4 Olew (2Lwdgy Sigdoyiun sl
applications due to their simplicity and accuracy. Loy ol Oles 31 aitad $303 3,3 Gl Cawlio s

Amongst these methods, the Muskingum routin . . . ~

5 sking 8 e sy 6l G Cudsdde gbls pELSwle Jue
model is more commonly used for river flood routing. ’ i
In this model, it is assumed that the coefficients and &S o9he @R Jde Gl 5 Sl 0ogy ladileagy o

parameters are spatially and temporally constant for o9y K gl O 5 Ol yo Jus glasshb b ol o
a specific river. In this study, it has been shown that &S Sl 0ud o3ld Olas iagip ool o aidbe Col

to increase the accuracy of traditional or single-reach ol siz 4y 1y dall Sy Olgie s S8 ialil 6l

Muskingum model results, a river may be split to sev- "
@ |y pllSule Joo Slesloxe 0L 10 Sl 9 994 puwdd

eral reaches and for each reach, the Muskingum pro-
cedure can be implemented separately. In this case, pSule slasably Cyso ool 53 354 12l e g0
the multiple-reach Muskingum parameters will be o 0 ojlh dig dlusd el wislss Cwd 4 glojbuis
obtained. The optimum number of reaches for a river
are different and is probably dependent on the geo-
metrical and bed slope changes through the river and

Cud 9 uwdkid Ol @ i’[ofol 9 00y Uiglate mlﬁT

G Siludigy SeS 4 b 5 adld Sty dalyl Jsb
should be obtained by optimization. By implementing Bl29) sly slojbuiz pESule Jao ghal .anl Cws
the multiple-reach Muskingum model for the Karoun Bg5-09)5 siegydud slaoKuwl Jold us yo gy
river, between Karoun and Gotvand hydrometric sta- 20 6l duw 0 4ol T okl 039dma (3l 3 4S ol Ol
tions, it was shown that in this river the three-reach . .

goame dSGysbds )l 3L WSy A Cud S Dl

Muskingum model has considerably more accuracy 2o
(M) Vevvees 39um dy WO+ ++ 39um 3l Uz Ol e

than the single-reach method which causes the sum
of squared error to decrease from 1750000 to nearly el a8l GiolS
1000000 (m’/s)”.

Keywords: Flood routing, Multiple-reach Muskingum $ojbsiz plliSule Jus «Mew (2bg) 1gulS glaojls
model, Optimization, Karoun river. Ol Bleag) (g ilwdings
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Abstract X EN

Both the population growth and the growing trend of 3l I e Jdy 49y B9y 9 Cumes Gloli8l
industrialization have increased water demand in various 03950) mlply Cawl 0015 Uil 1y Calize sladi)
fields. Therefore, nowadays groundwater resources - L. . . =

” 8 Ol 52l Sz gl 3080l b 3 Gaeip) ol il

are one of the most valuable water supply resources. _
Sl glie Rbdewily 3dod (ol )3 . L9ye Hled 4

This study aims at mapping the potential areas for
groundwater resources in Khorramabad, Lorestan using vy 3 eslatul b °L.‘T€P Sldlas 03gumme 0 i)
the statistical index (SI) method. To achieve this, first the dils YVY Jal el (s . Cawl 00 ‘alq.’:l &l pasls
existed 212 wells with a yield greater than 11 L/s were 456 53 & VY ) b Gaul b odsume 3 dezge ol
randomly divided into two groups of training (70%) and
validation (30%) wells. Afterward, the digital layers of
the influencing groundwater potential factors (altitude,
slope angle, slope aspect, plane curvature, topographic U ) Ged) Slacl audlyy 53 50 slapse
wetness index (TWI), land use, soil, geology, distance G3155183 Caghy Azl qrhw Glss) coud G gl
from rivers, drainage density, fault distance and fault L3y 3 dlold (wlid s} S (Bl ) (TWI)

density) were generated using ArcGIS 10.2 software. Arc- Jagoma 5 (S 015 5 JuoS 31 alolé ¢ L 25a3 o513

was produced using the statistical index method in four Plisges Gi9) 3 03Ul b gugw 235 4 GIS10.2
potential zones namely low, moderate, high, and very 039dmme 33 (i) 1)l @le (bl (g 4ad )9
high classes. Finally, assessment of the accuracy of the ©S (ol Jpuoly Calise dids gz 5o al.gT(a S Silllae

generated map was performed using the ROC curve s (6l Colghyd 5,8 dugd ob3 Ll 9 oL dawste
(AUC) method. The Result showed the accuracy of the

generated groundwater susceptibility map for the study

5 (Loyd V+) (hisal 05,5 drwsgd 4 (Bolal Uijgods

2953 SLY puew W3S el (do)d ¥+ ovuliel

Then, the groundwater potential map of the study area

Oliae &S w3,S 05litwl ROC Lisie )l (lyd dids Cuso

area is 82%, which indicates the high accuracy of this Libe dopd AV e (ol pslel 2 (Rle8 adds S8
method in the mapping of groundwater potential zones O dewoly dlds dgs 55 by ool WYL L Sl &
in the study area. SSbe )z

Keywords: Groundwater potential mapping, SI model, vas L s (isn) ) SOl bty :gudS glasjly
ROC curve, Khorramabad Plain. ,;L,T‘a Sy Cedd ROC i gyl

AS
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1- Geographic Infrmation System

2- Statistical Index

3- Weights of Evidence

4- Frequency Ratio

5- Area Under Curve

6- Analytical Hierarchy Proces

7- Logestic Regression

8- Certanity Factor

9- Topographic Wetness Index: TWI
10- Entisol

11- Inceptisol

12- Vertisol

13- Receiver Operating Characteristic: ROC
14- Area Under Curve: AUC
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Abstract

LRVCES

Aquifer overexploitation can cause problems such as salt
water intrusion and land subsidence. This condition drives
the necessity for the optimal management of aquifers which
requires an understanding of aquifer hydrodynamics. In
this regard radioisotope dating is one of the useful methods.
This paper presents a practical method to determine the
age of groundwater using tritium radioisotope. The tritium
dating of groundwater includes sampling, initial distillation,
enrichment, secondary distillation, measurement of tritium
radioactivity, calculation of device parameters, and age
of the samples. The electrolytic enrichment method and
radioactivity measurement using LSC, which is introduced
in this paper, make it possible to measure tritium below 1 TU
that means dating water up to 50 years and can overcome the
problem of tritium concentration decline in the atmosphere
to some extent. The results of a study performed using this
method during spring 2012, with interior facilities of the
country, showed that the age of the samples were divided
into two groups of 5 to 10 years and the mixture of modern
recharge and recharged before 1952. Therefore the young
parts of aquifer are influenced more readily by qualitative
and quantitative climatic and factors. On the contrary,
territories with older water reserves are less affected by
these changes and have a higher degree of reliability. In the
allocation of such resources only the renewable volume
should be considered. To achieve this objective imposition
of restrictive policies of exploitation seem to be necessary in

aquifer management plans.

Keywords: Golestan province, Confined aquifer, Electrolytic
enrichment, Aquifer management, LSC.
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Abstract

OUS>

Modern dam construction developed rapidly after the
industrial revolution and the manufacturing of the
heavy construction machinery, The benefits of this
industry, such as flood control, agricultural and tourism
developments, hydropower generation and drinking
water supply, shaded its negative impacts. Dam
removal in the developed countries, which have passed
the rapid dam construction period, is an outcome of
the sustainable development approach. Nowadays
negative impacts of rapid dam construction projects
are taking place gradually in our country. For the first
time in Iran, this paper reviews the history, reasons
and literature on dam removal and investigates its
relation with the water management paradigms. After
introducing the key indicators and decision-making
models, the dam removal process has been explained
and recent dam removal trends in the United States is
presented. Finally, one of the applicability cases in Iran
has been investigated in a brief comparative study.

Keywords: Dam removal, Ecosystem, Adaptive

management, Decision making.
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7- Emerging

8- Stakeholders

9- Adaptive Management
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11- River restoration

12- Decision-Making

13- United States Society on Dams

14- American Rivers
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Abstract

OS>

In the past decades, we have seen drought in several different
countries of the world: in developed, developing, and poor
countries. Drought is a natural disaster, however, its impact on
people and the environment is disastrous. The prediction of the
onset, severity, duration, and the end of this phenomenon, is very
difficult. Damages caused by drought include economic (decreased
production of crops and livestock), environmental (reducing the
quality of water resources), and social (mortality and migration)
effects. The side effects of the aforementioned impacts are part
of the destructive nature of drought on a community. What is
clear is that the causes of drought are not in the control of human
beings. However, management tools and compatibility with this
event are one of the initiatives of major experts and decision-
makers of risk management and crisis in a country. In 2014, the
World Meteorological Organization (WMO) and the Global
Water Partnership (GWP) provided and published a journal
entitled “National Guidelines on Drought Policy” or “Continuous
Drought Management” that is the result of the efforts of specialists
of the two organizations in collecting experiences of successful
countries in the management of drought. The conclusion of all
of these experiences led to offering a 10-step approach in the
National Directorate of drought. What is presented in this paper
is a summary of the translation of this publication that deals with

strategies of drought management, which our country also faces.

Keywords: Drought, Crisis Management, World Meteorological
Organization (WMO), Global Water Partnership (GWP).
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1- World Meteorological Organization

2- Global Water Partnership

3- High-Level Meeting on Nation drought Policies

4- United Nation Convention to Combat Desertification
5- Food and Agriculture Organization of United Nation
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Abstract

OS>

The new management of water resources, due to the lim-
itations in available water resources utilization and the
development of urban communities, should be based on
the demand management rather than supply management.
However, achieving sustainable consumption patterns,
with status indicators such as consumption patterns, cul-
turing, tariff reform and incentive policies either correc-
tive or preventative, is possible in macro management.
The factors that determine water demand as well as the
consumption reduction actions, should be considered as
a connection between the policies for water supply and
the availability of renewable resources. Due to the location
and pilgrimage to the city of Mashhad, in addition to the
urban community decision variables, the supply of water
for drinking and other domestic uses is of considerable
importance for decision makers. The lack of a program
or a pilgrims schedule makes it difficult to estimate the
level of water consumption or its demand in the network.
Because the Mashhad plain is located in a restricted area
the possibility of creating new wells in this critical plain
does not exist. Therefore, considering future crisis and the
unique location of the city of Mashhad, due to its religious
status and the necessity of providing drinking water, inves-
tigating the ability to supply water from reservoirs must
be included in the Vision 1420. Proposals relying on both
conventional and unconventional sources of water must
be included in urban domestic water management. By cor-
rectly estimating all the determinants of water consump-
tion (30 year forecast) it is possible to predict the level of
drinking water demand in the city of Mashhad and devel-
op a suitable management approach.

Keywords: Consumption Management, Water Supply, Do-
mestic Water, Mashhad, Vision 1420.

Yo

619500542 33 Cudgdome 4y dzgd b Of @ilie dyde Copde 5
Coypde 4 Gl «Sxbd g@alsz poiwd 33 I @lie dsusd 9
G55 4 Oy Gsb 3 33,5 dorg3 (el S ke ) S Lol
Sras sl Coley s (pladalss Jlest b g3 oluly Bpas
hsds slaCalis 5 &S0 Gl Plol ilucSind
23 ol pdaOlSal O S e Gl 3 005)I05L b 9 =Nl
Ololdl g gu S5 31 T Gl (GouiiS (a3 slaygiS1s 58,5 s
oly SQ Olgie 4y sl S8 Gow 3 Bpae Copde odials
i 33 il (O el NS Celiw (2 posane GbLS)!
9 G LBy 4y dogi b 05d (A pdgaades gilie 9 009
(St Aol (G5S punad Glapusiio y o9dle gdie b 33 GHL)
e 355 I Conl O $ln GRilgy 9 G T el
Sy GoSI G 31 O3l 0839 daliyy Cumd pus 3yld HIIS pueuas
1y aSd )3 392790 SLOWES 5 B pas Olies dy9l «SleiSy 5 ol
A ghan $009m0 3D ddie Cudrd §,5)),8 > 4 S e SSiie
dzgs L 1 .0l 9529 il Cuds Gl 50 Wiz ol oGS
5 de Blod 4 dgdie 4d ols CusBse 5 T sladles 4
O3l 3 T el Camidy Gt o 33l b O 5usls eyl
9 VY 33105 b b O sl 53 NS gadelin Gl s
Byl 9 Bylste O galin 3 6310530583 Sy (ladliay 4il))
SOLS B3 Jlss dlS o (s b danon SIS 4 53950
Ohee Sl ralio (a2 Jlgie ddle Y3l b)) Bpae
9 Al Bpas Co e 3,509) b dade e b O Lol
Aran o O O 5ul Bpas Coyae isudS sloojly
NP 38 g ,4

DOI: 10.22067/jwsd.v4il.50409



1l Az 90 Sl (O @il S pake IS sk

3530 63k Olgis 4 O Lol 4 oS T el e -
dzwgs ( plwld Glp ploddlsd Jali 9 o4d ob)gTﬁ Lb aS
Slie 05 (o Bsdlaml 4 o Wiz mlie Jlastul 5
50 Lolds b lgis a3 O Bpas 4 a5 LolES Co yade -
d9d pMel eloiz] -golamly i3 glagis)y Jawss Wlgi 0 45
A 03l 9 parass Glp (2L3,509) 9 leCulled Jald
Olpde G2BT (WP (gslail) wibie deo9e (ol ®lie 3
Slooges 31 Jaysd HLidl adS IS ysb 4 9 OLuS e
SLOLE 23U (4055 9 Gustd gt 4y 9 LOLES o e (alizxo
53838 2 dloz 31 )1IS 4,5 plas Mol by 0uiS 8 s 381
33,5 (0 AL gT Co yde Glodaly g Slolud)

3 68 08Ske Clucol b a5 sohy gdis H8d O
3 8lus 5 OSLy Cumes Wojoy ol 59) wlin Sg sl
39y 5 (Juuyso 30 585 Ogalae 0 31 i 42 B dgie y4d
Gl 9 485 O9uia /0 585k Caumaz Clucml b 9 Sl sole
Gl S e Ogabes YA+ 3l Gl 4y JBlus 59y 35 RJ ¥+
Agdus 54 Qb Bylas . Cuwl Slo Jle Jsb o Gralagy 0
0 3y5lp Jlw 3o sSo fo Ogales Fe v dgus VFY e Jlu 5o
Ol G St Osalas o d9ue JWEI ) dorgl s ol
Verdawgie jsb 4y JWESI (05 5 Gyb) 39290 slovw
JIES) (dds 3 gals) twsd duw ) O xS R (gedus
Fo Ogaben Yo JLEDS) 5 SIoyl v 3 O CsSa o Ogalun VO
ssb ) (ao9> 3l gils)azuns i Glelas)l ) O C=Se
Jlo 50 33505 0ol 31 O asSle o Ogalen IVO 290 (3:S3ka
b 3580 5l ddse 3l gls 5 U5 ohw mlis Jawss
Jlo O 5l s Olgy bl ga ey 03 Sl 4 dzg
S ste Ogulen YO dgus (iiild oS VFY » L B 1y ol
iy O gilis 3l & 3l 3929 O S Jlos 5o
3 s 54 el ) @lie D9 (el Ao degins o
Sloudldyy Cle 4y 5 0392 £ it lun &S 5 (05 bl
4 dihio ol 3 O CudS i 3yl ) @l 31 3Lo)
b Olg,8d Cuadle ot sk 9 009 U35 Jloys Bud
Ve Jlo B iy &LLA S Cilay Wig)y N S e dodgs
g3 dlss 9) Gy S Sz dlym bl Gil3l

OBl degion o35 33 dgde Cobid §S3h3 Jds @
493 b 1 .05l05 3929 ilyon Cldd () 50 Wde ole e
rode Blod 4 agdie j4d ool CusBge 5 O sladhe 4
IOl 5l Cumdy Gunyt s o3 W O 5l po3)
29 b 0 O 5aal 55 O 532540l slp b O3l
Ol mlie 3l 63100, Gln alodlay b 5 VFY- &8
Sy o S5 4y (639 00 Bylmitepd 9 Bylste

2o Jo Comez 5usb Gl G piws 55 O £ gaze
ey o 55y BB LSS 3590 B pae SBlus 50 4SS L Glas
b3l fCumez 5 puiwd 30 Ol mlie CS1eiSh ma)gl pus Ll
03,5 Az sl dsmwgd Il 5 SloyedS gl pogas 4 )
Calials (SusS1yy Ol Gadddl bl (555,55 9 ¢ 933
9 L JluSlas £589) 19dS phaw o Sl Gile) 9 il
Calitee looged 9 Wlis doSied d92:9 (wad sla s 3
2 5518 5 i Olpyde 5 oulsd 398 Olpl ) S
Lol un] 9 Jlo slails 0u3s)sT 5 pose pls Bodo 0435S
Gowpd 9 ploxud] (Sialen pas S0 Gow 3l 9 gu b
Sl 00 o T b aiye Cilises glagion glacuulin
Cis Olpde 3l drwgd 9 Cusez Gialidl b Glojen &S
dazlon Gidn Gl 30 Gilews CMAams 5 Siluw b 59aS O
slagiay » 455 b Bpas Conde @l Grodely sl
OlalisylS 5 Olionac lakadils Ggw 3 6yas ST ol ouel
052 Cens 08 33 g Sl (e Olsieds G G
33,5 (58 Wguuo

d=wgd ol 0uuSdguame delge 3 LS Olyl 3 Of dgS
D90 Dlsd ounl gladas yo golaBdl glaclss
S9= V93 Jawgie b Oyl dS Wlosls slad Layb HlwlisS
Bl Ghls 5 Olax clis gloyedS 3 Jlw 18 fehw Yo+
9 ).”sA.“aJeJa:S QTAT o= ALY @S Olypl 5 .Sl d9ume g,JT
B398 Dl ogMe Wyzge U @l pusmo Copde pus
Ly @ dzg bbb Ol s Sledie) 9 Lol dale
VY3l pdases OF milie dilw et sladle 5s Cusez
WY Jle 5o esSe e Yies @ WYF Jle o LS fe
xS so A Oliae dy VF-F Ul 5o 9 Cewl 03,5 lug (ialS
35 Ol 39S L(WAY (O 9 0313 85) duy dlgs Sl 5o
SOl Bsd CMLine 3929 9 (] ke ewlial @353 5 )9S
lodus . wslin Of SLols 5 doye dlus 43 3:35 ()50 psy)
Ll Jl2ys5 0 (ol Comal 3 daal b (ol 50 LoES Co yoe
22l Siluanlite 5 39S uione 3 oslitul biuly 5l 5
GRSz > Wi dszse bl b Lis 53 d9zse als
AL dde Of @alis dsugd 5 Lo e

Gili3l 5 598 5 pusws BB Of @ilie Cogome 4y dz g L
501 lodis 4S 5o Ol alize Bylas gl LolE 0833 395
daoass Of mlie 31 oolitul Gilyom 550 dy Qo donld 5
Co e 9 B pas RS Slias Lol Co e 45 S o Ol
2 03 o198 (ol Casial 3usl 00 15 0,5 3 O malie
23,5 slowl U 5el 5 B pan G Jols slowl Cage bs 0

WA oyled pilaz Jo

Il dmags 5 OF 4y i



O Ghdn 50 4,3 Wz Hlisle 9 GBS B pas &) loe
Bl Bpae SRS 5 Lol Co e 53 (Ses glaySel;
b 9 3Syeie (3ly) el 9329 (V++F Reynaud 5 Garcia)
250 Gl st slacS b Lol 31 Sl 0378 Sloas
Jlgs Lol o e O @5 41 5 Bpas Copde 30 e
(Y40 O))8en 9 Vanvliet) Clilo

3 Gewy Cads a5 Wsly Hlas Y+ <) Butler 3 Memon
&S Wyls 3979 Sl Gumes 9 Geleizl-goladl laysie
O 953l ds Lo (e 4 03313S,50 LT gLl e 5
oylasl cddao ol 45 oY+ +V) Tylor 9 Downward .aib e 51,3
Pse dalse G 9 SOl b SLOWES Grogiy &S wixdls
Slaylgils 4 boyye glogiaely dwsd 53 ol Bpae p
ALCd Jlaysiyy ltaoMe 3B Cosonl 31 3oyl slayscS
23039 9 Lol Co e Ly 40 (Y+VF) OhlSen 9 Ansari
O ) lodas Coaud .aiisloy 0yl 1948 30 adiye GlaysiSI
935850 (25 Yo CutS b o @lie 3 lylgils o) (300
9 Uil .Sl e (3blie fiw 1o Lol Olis b Of dilge
Glag e 5 Lleisy Glagisy 45 Wl OLis (VAV) OlylSes
dibloie dallS e alapey Lol Olie (rasd 3 Lile)
5 (ras)Osfewn Glodsis 3 58,5 I L gy Ubsy
3135350 LoLES Olsem 3)30 4 ¥z SlodSs

oz 393k Slayaio 1030 OLis Culyd 5> Dlellas ey 2
Cu e Oliuged 9 By sl 9 doye b Jadie glaysia
9 288 s Oluogas a8l slasiahly Ol 0,5 9 5Lid
bl Qe elotzl 9 goladl-(Sinyd gladasin i
v g:j OB R Odadils Gpae p (S Glooygd 33 Bpan
39250 RS 9 (565 Slatslds Glellas el 55 adbe Hige
Aoz 3l 5 Cawl 0055 euituns 0yl Lol ay Cilsdllas )3 a5 o
il Gl glaoil 3 Gt O Bpas 38,3 dalse
dalss 3 olsal (WYAY) Ligdlo 5 skl Silsdlas s il
Sl glagisy b lagiagsy @l Wlgie &5 - Lolas 5 e
Mse Ol W gl Osail 5 Jloys &g 5 OgawyS)) Ss2ge
Coal Ol5a0 9 (S9AuS 43 dz g3 by ~05,5)),8 (udiioms o3litu]
Lol 00 GAudiwd (V) Jgds 3ubo

S F didins

gladize 58V Olblss 5 OF Grud 39S 5 (LS £ 9090
Szl 0391 pase ol )l @il Jlasiul 53 $ IS dlew
SLBLES (o L 03913 yobite ds .Coal 00 Casly Iy S ol
Gagiey JWs 4 I Ol (hhate gladza 53 O938ls)
SISOy 39290 T ddye dade lio il dde 40 1 wisbe
9 G5 O 0553 43 L [ OS5 001 panass Soglhas
Lo cdsd a5 Gl disdS blde 53 Cawys idban (3l islé s
o 33 e E5eIeSS 8L dawly 4 Lulul ) T da Lol
OB 5l b wiudlgi e 4 aiislu e 0380 o0 e sl
Olgie 4y Ol GLALES o yade 2l i - aied G381y (] S
laadyms Mol 50 OF CBlste 5 0994 ogl> doda $9,S05)
SIS & Olsis 3 O O 33 45 30dy G0 G925 4 oo
Copde umez @ ddy b Osigean 30,5 AL e
0B 35 dsale 3181 (53,58 043,553 50 Wlgn &S T Hlwsly

el 0alys o Ol 8y 639,00 G50
A o 3 Slgr bl O mls Conlew Gl dexas 5o
prliue el T gladiay 13 @IiSdlow @l ply lhacl
(Hliwgy) Coul 038 Ol gladdyss ool slagisy G550 $ly2
glo 3 J&5 4y (Y- +)) Ol 9 Macupadia .(V¥4+ «g;Lail
Dl w0 B pae Ol (695 33 a2 &b 30 (WWAP) LS 9 Lo
Glalss 1) 9 Il as sl aahs eS0T Sils
Gln 1) ras 4Sud 5 GigrwS) Gladus 9 druils J1S,3G
3315 51,3 00latul 3)g0 LT SLOWES 9 B pas Ca e i
&zl Gages bl g Lo awdly 55 (Y- +#) Butler g Memon
Olgie 4 Laddy=i (993 030, Gy ) O Lol Co e
Oygo Ve +F 30 Sandbach bwgd 30 G pae S ¢l G)lpl
S10354T 5 IS o 33 Slidios ol 31 Lolo gulis dxdl .8,
2 digy sy 9§l Cead Syl @ dzgi b g 039y o
2B 31 U134 s dmalz SG poye Shiume bl b 9 Sinyd
032 OlaygsS $laal Oilsllas 53 eufituna yobo & Slidod (3ol
b Gt 50 st t Of Cosde oS diile 3529 b .0y
Oliagas Glast olid Ca yade s JAS Og2 (ot Slsdl

() Ligdle 5 gball Olsllas 53 G OF Lol 5 e dalse gty dtws -V Jgu=

¥ 0,5 ¥ o9,S Y 09,5 V09,S
Jlgils J..ABD (s_m.uy S99 Wy uT 0y blwg () 130 dlusd) Lo yae

Olgils ) Jrwsto ds
dzl 9 blo Colus
CuSJle 0520

Jgils o8l oluss
slake Oyl doyd Jawgia
bl Guez o513

Jiil 9 golaBdl Cu=og

CaSle ¢ 53
gils ass
S 3l J b ooy

Sl 9 Oyly doyd
s 3550 3l Lol

Oy 5.z kel

33 Ao $54 Qb O SLOUE Olie 3391 5 Bpan Cuyade



9 Jalse 535 9 Sz 4 wials gl (IWA) s 5 il
) k_gl.a:(o.‘z.‘“.:.w 30 Ol Glolds ey Calise slaialb
Y DI o) 5 Gldod laghs) 45 Cawl 00 w554
ras GlodSed (g Ll Glplis sl duslas diss) ool 53 1)
33y 85 Oy s Ol diligy SLals 339l 6l ) Gesias
S92z Slaysie o dhl) 9529 43 (IV+) SLl 9 860l
G O Bpas Oliee b Sylyo 420 5 (SUBb Olise st
Ol Bpas Gayy 50 (IYAY) Ligdlo 5 @lail sy (o
OS5 e Ddedily Bpan dS W) dexd (al 4y g3l ,4d
2 &S Wbe plus Sl HloRehl 4 4d o Lo 5
b el 45l HLid & ien oglded posas

Gl o ol 5o Olellas S8 50 dS Sl pasin
Brae b bdye 2,238 glaosls Oid Js 4y (Sl Giso O
e 5lgdd ey 0l 8y 0 O

b Lol Copde e Gyl 9 Cunn) umme I Cblas
i d9u |y O gl e 3l Gl () 3 e JSLi3
b ladize 9 00ls (138l ) ume G0 &b 5l dols 39w
Slogyal 3 S5 ede phals (b @il 4 sy gz 5
2lss daS b Spae O Lol Ol Hues LoES S e
iz dols O Lol Lo e Sl 50 il LA

el 00 0315 OLas (V) JSK 30 oS wib oo dloye

sove b O glolds (oue
D9 N Cumez Ly

OlogeS 4 JUis!

Lol milgs esd 9 O QLo dise) 13 315 Lo jedS o
200 3980 )il Ll 3l 5 dy dS Sl oy plodil alaylS
@ o) Jus 5 by G T Glaay (VWWY) oS o
Shoswe 135 O3 588 33 3 pae Ol GLolE BB )y
(e dlg Glo ) a5 wdlys (WWVA) OhlSes 9 ilus
3525 5913 )l 5 T B0 Oliue b S om0 3 e 3B
586 )15 5 il T Bpan 1 (Use 3l gl B pan)dzily
@ lasdlhas jo (WWA+) idhySe g Bl bes .05l lwie
0 glolds =ilgs g Wldusloy Olyes o k:)T slolds =6 D)gTﬁ
333 e |y Sl WV Jetiie y4d ol O L8 pas dilaie
8 Ol GLolEs Co e diss) 53 (VYAY) LS 9 o031,k
S35 9 stu.a:liT aS wsls olés g <=L'>u| Iy Gadss Glals
Gras )0 (29dd p0 Cuow LasQTJLILé) BN Ja_; Cocasd £y

18 ol 536 T

Gy 9 S

bzl 8 5 Geloiz] Cull=d 1o 43 LALE 5 B pas Co e
s 31 T bl b G5 e (551 Jnwsito o 3550 GMbI
Herbertson) .S pMol b 5 00l GialS O CudS Jass by
sobiie @ G olg ey ug giiliul ey hyz (Ve ) (Tate
oz dzugs (solaBdl GBS dud 3 Gl 4 Ol

390 I Jho Cuow d Wigy 9 LoWS iowin j) Cumos Wiy (oo

dhwly & 0w Jool>
&b Gilwgi b/ 9 Go3lw

oy 9 ol glolds

<
‘,JQS 4 Jws T
. T 50 45 Lol (ioue
: \ ol b ?
s moe e Sl glalusgiow
<l ol e T
ol Sl3le T wiwd 30 I el 03le BL O (el
b
= -~
“ ok ; alej
Copde gjE: | oub Lotis Lol ke Y
\ Y

~
Fdwdlasiul JESEpas (S Jaass U.ngS

RS
Bl S @ gl

OYAF ylasl) OF ouels 5 Lolas wiy Lol slayls Saled -) JSs

AT olad eolaz Jl

Il dmags 5 OF 4y i



35 lor o 333 JS) S |yl ela] S oldy 78,5, ba5,
b (lodely LaygiS 581 diluysls 9 dluns 0y glaygsS
e S 3l0ss ploxil v 5 oMol 5 LS 93,5 wiadis sl

1wl 004l (V) Jgdo 58 Slelad) oyl

lie Ghste 2L 350 Lolis RS s 35 5 s 55
Conlew 5 aios plodl gius slacyled Wygme O
S DB L BuSSas 4 O mlie Suze parass
b5 @M eulis glagtsy G2sb 1) (parass (1)

dihis GloygdS L5 30 Bpaes Coysde Oleludl L)y -Y Jods

G pan Cas prike Clolsd) 1555

@i 31 10,0582 33 Lz (53 @9 L 5 003510 Lol dy |y milie 9965 9 Segas Byme ouimdyliiins slodalyy joiS Gl pllas

635 031y L pae g sl (Ctls,) S pae oS Sz 33 s e
0l 45 993 08,5 @59 1y ilsd $30liS il O 5 L GBpae O @ilie Giisw 53 3L o 3 Grys )9S (ol Sl 4 43 b
Slacuuln Sl O s G @lie Oylis dy i 5ol 3 Silwosas 1 aSEL Sul e 0350 3k g Jle Yo Sl dr pudled  pas

el 03, B Gl ogas gln |y ghaie
PSS 09dle daliyy ol 55 01 iyl 355 )5S 8l B pan O GLOES Lo ke maler 3315l S5 H5aS (l GMee 12V UL 3
9 9 Loliuliw (pogas Gid 35 Ol Oyl I i Gloguilil 5 Ladleshs 15 ol B pas suiayliien Glials g Loetus o)
Kl 0 1S5 535158 5 T i 53 i pan slagS 2 Sle o3zl Capssma 53 Lzl il

93 52 Oadstun 55 (3l b 9 93,5 oy dihaie (o) Glod Guolew glig) &y Slowanal (ol& cdhaio () Gl Cumdy 4 dz g3 b
3550355 5285 e $lagSl 5 Loy s5 il gBlsa 15 5 1o, (6 ISl L5 Mol b Chbasid ilsh 593 ol iy 03 s

(133 OhS%es 5 Decaluwe) 33,53b 395 (L8 Sl 4y Cumds ol (i3 ) Gole 9 g Ol

Gloodguoe sl 3 G dgde Slellas e3guse
Jdo @ odledy b 90y Oluhs Ol Sil=llhae
blod & (lsdlae o0dgume (ol 50 dgdne b $xS)h3
Sl ooguze 33 5e40 el 5 $olaBdl (sl
Ll=d dmwgd W9y deldl L 305 e Lgwse 35 Ol
RV Jle o g:)T SLolds (e gdv llas 039dme
3 agde Moy LI CS ous gyglres Oledbl ol
& Hehiles .Coul 00 &1y (¥) sz 13 olye! sloolKiws
b alie OF Gpas (93 b @sdie oualine Jodz ol 5
Ogubes VOFO 9 53 VFY+ (381 5o Lol (liue g9 Jasl
Osd 08 oty OF Bpan 70 Gilidl (038 b 5 sSe o
CSaste Osase VIO Olen 3l coualdl s L35 Cunds s

23,50 Gohe

2988 50 doite dhe Oleile wgs oud pledl Glellas 5o
9 gy Jads glp Lgyad o (D aae k:)T SSlus c)xli;.uu
Geb 2L )9S 50 Ll 03,8 (s 59y 5 A A9 dsal bl
S o VYOl s Ol B pas $sSl dsuwss pguw 4ol
39083bd 53 hwgie ysb 4 445 po &S Cewl 00 (s ol 3
LLOYAY (o255 5 aws) Jole Bpae OT 1 10+ Wlg5 0
3l o iz Ll 0988 )3 uddgd 9) (2 Wby 4 dogd
b 9y Al 5o R Voo B YO huwgio job 4 il Bpae
Grad O Gl gLolds hwgie WV Ul 5o aad e Olés
Jads WYVA Jle 50 .Cawl 0093 j9y ,85 A VFY plp jeaS 30
63,5 B pan Ol B pas $55) )l 7S ygiS O iw Joyd PV
253,05 o Iy 35S 33 Gdg b O oys VP g gemme 33 5

(WA (2 ol 9 (,25)

(=S o Ogudan) VEY+ 331 50 dgdne Slsllas 039dme O GLOWES Jlius - Jgdo

Bpae 20 Gialidl 23 L i Of Bpae s
lso Oad oS Judd 4 Of S99 byl e
¥ e (dn 54 52 40) Agn 0394oma 33 Bl (slaol CaigSia L 3L
Fe foo (oo Gl 2 ) w3
e A (S S35 o) g o8 1) 323l
2 s¥ (VA Layads ol + OF/F dgden) o sLiad
v v (Witus i 3)305) o
1510 1050 S mes

Oy 5.z kel

AR

33 Ao $54 Qb O SLOUE Olie 3391 5 Bpan Cuyade



Cilise Sloghyy Cuod Cudiloy JRS 9 Lol Cujude 50 Iy
Ol oud &l Slaituwe plul 3 a0 GLES 1) oyl
WY d9de (S9S Slalidlon Ol (s90) Olulys gldihie
Oselas WEO Uslseo VEY+ (381 53 laCedls,s 5 casSon o Osakeo
45 3,5 B ol (ol 2 09dle .l 0403,5 (9,8 S e
Jlo) Cewly Conw $3908 Slinygme 55 mdasdes O yolde
8§|9 20 .09 wlgs Giglae (VFY. Jlw) Gz Cwow 9 (yyay
Qi GEelS) Suil 0235 555 9 Gz Giole)S 4 e b
Ogelan A+ 3902 31 533900028 O Olien (ltcdsS 30 lsd
ZV0L) mSe 5 Ogidio Ve s 39us s pole Jlo 50 LSk fio
Cl asls 4y ey Sl Jd e 4y iy Slss (GhalS
ol Orglde @ b Lo 9 (0l 53 ddye Ghue SO Ll RW
3230mk) bl JAS i 53 prbaw oS Cawl S5y p3Y

A3 e LS |y sy ) Blsul 3 Sl Olies (iowe

A3 e Olis (WA Pgine O 505 69,5)5) ,508 gldslhas 4o
Lolas oo il ComSio o Ogaden Vo + + 3900 NFY+ 381 y3 a5
&8y »o (1Lolas 203 dgus i) 3yl 3959 pawass Js8 g,jg
53 (A28 OT) RW &y (Bpae) C S jladie Gy
VYY d9ds a5 jasLis ool dS o1 OLias V¥ Yl 3o dgdes Cid
4 dzgily aBbe JolS o bl o agdie Cudd 9 0l
Sl Y10 S 53l VEY+ 3831 50 c0dd yliS glalolas Olyse
ol st (VAP cdgdion LT 50 08,5505) Cawl 0 e
JAS W0 Jl B VY lade 5 C/RW Giolidl Wigy oS Cwl
VPl 30 Cuwd (ol 9 a8l LaolS W) ol 3l o 9 Okl
2 3980 &9k s +/VO ds VBV (331 50 G 9V
T mlie ) papass Cilu 1548 O e hsd duls ulal
2245 09,5)15) Wbl adodouas OF doys VO Jolse (e 52
Olaks (Ulg3 S5y 055 slaad V) US55 (WP wagdes

sy
O e

ol O Cgllab 5 508 Al il
1_.!1 Ot palazal ._I._rl.l__,n.d':
AR g 1591 Dl S GalS

a1 il

’f,_,,_’:y‘_.#

[alal

C/Rw

TR S W R S W |

C/Rw

A
3

1Fae

s Tar

(OYIF g o 09,5)) Lol Cu e gsuliw 9 dys Wg)y -V IS

gl gl S R o 53 O Bpae Slod Qi O 13 45
0539 3103 SO Hyy .Cewl Cinsd pustito jlogs Py oSl t3ley 5o
Olod &y -($3badl Jiluw 9 Sy 5 )lgils usy) Cawl (s losiz!
03) oS ol pd € b @ .ol Hll 5o Hyluslinl glas Syle

It 00
o Olgion 48)S Cygo glagiashy 5 lagiiS Olsllhs
£ (33 ol GS 05 (Cansd € Corad O glolES (285
f%dlapp.@l&g}lﬁngbbLﬁS@@WdS
o3lital Lo 548 3 (@ 3launy 35 T (648,553 (s (Gl Cond S

Vv

HEV O gT slolds Juwe

Sl Gohb v Ged O GLolE Ol pus
Sloisy 6 O GLOLES (uad gl Adlse DT sgmmalolas
ouiad 33 gloosls pulul 5 (39SUsS solamdl slagbs) 5 ¢ gite
& Ysaze LT LSS (liae unsdi Db e o3litul Leub
ol GLolEs Olyae Q) sshrie .ol Q=f(PH) 3l =l Oyg0
&y a5 eoladl Jus aibe Jlgils Cowd H g O Cand P
1395 drulons (1) dhal) 3l g0 03litul 4 T SLolES
Qi =a+bE,,+cH+¢, M)

WA oyled pilaz Jo

Sl g 5 OF 4 5



58 55 e s LS iuli3) g5l dus 5 5 45 0,5 0 1,3
O galio 3815 35 923l e (321 Lol 3,5 31,3 a2 D390 9 48)S
sl 92t a3yl Sglas ,SouSo b Bilias Gledly 5 pgapass
Juifes gj &LZA SaalS 9o S92 liw {Cid gj &LZA aule ol
e J) 31 o il 38l :pga S3)lw 9 ez Giole)S
T GLBLES e IS (Slovd g9 sl ol 33 . Algs
Ole) il " 3l dobs b (glalew 3531 b dgdn

el 005 03313 9 i o G923 bl (F) S

o03)S Jole 65550 9 Jshine sladdyms O wluly 5 350
zge Cad oy Fr sl Glgle ) digd S 55 Lol
& boypye Cand il ool i) 13,5 B pne nlS s V-
(WAS (3bal) Gl 0383 Sz 0393 35 O =353 Cag oo
9 23028 O ShiS dladlone ,u 0y91,) «diliniissn gl o
O 3 cedibindon 9« iolel Oledb) Golul 3 (B pan Jouss
Gonae Ol Glalds o pae (VFY+ 38) odil 5 ol Cusidg
g3 3950 VFO+ 5 VFY+ (3815 5sSike 3yl du 33,8 1) s oo

(WY 9SS glal uwdias 585 Hll) dade Hoi AVl LT GLolEs Oljae -F Jgue

VWedle VR0 JL VR Jdle R0 Jdle M dle Y0 Jl o

FAFaY- FOA-F- FYVSA - PASA+ <+ FOFA<+  FIVE-. (H8) Cumos
YA YyY Y\F Yig Yve YA LPCD UJ G pas JS &l
YVO YOF/Y ¥y /Y ¥e0 YVE/O YF4/0 MCM Sl Causaz (o 5L Jawgia
Vo VO VO Vo VO Vo (G9y 3 AJ) 1) bl
Yv/Y /¥ VF/0 \WW/Y VoY N§ MCM 35 55 9908 O ez
yas YVV/A YEF/V 1A} YASIV YOA/ MCM dgén ,ud ) 3 JS bawgie

O30h2) 9 005 deiomn cgdon 5 @lin (el (e 9 092
Gl 5 ol Co e (ol @alie CaldS el 55 g
S @olating glaoly wibie Gad olgm s O slolds
23padiy 1) g0 3 Olgi ) e T GLALES o e
Sloyio dy dzs3 by OlS5ie 8 pas T SLolE 26 guss -
Bpas Sl Gusd 9 S 9 Sl

OB e il B pas Olyus (S3s8z 5SSl (s -
k:)T SLolEs digys Copde Cz 30 awlio glaySaly &)l -
OB REe (3 e

(Y USKs) wd dolgs )JJQ“ Ol 3 (ol

St Ol @355 GlodSd )3 B pan Lo e glaySaly - U

vy

dgedon 5 09 Jal b pellulyy O GLOLES Wy sl sl i
5 e 5L (08 T 3L Bl oS ol O LSl VY (3315
9 390l dB)b 54d duw 9 labiwg) olyas 4y 148 (ol Sl ol
Cawl loryd (1l 999 g xS s Oyludis SO S8l Oyl
Slekeo V¥ 9o dilicndiss sob 4 s ppdodoizs OT S &S
O (AT s O 505 09,5)15) Wby Jlw 30 e e
1y O (50l 090 @uldl 4055 gl Lo iasiens LS 55 Cpmidg
ld 4oy S 31 O3l S pae L) oo 548 O 0l s
Sla Sz 44zl 9 Ole 0l 1 lé o Soduzy (pasdie

Ololgidey d31y) 9 (8585 denais

L9y Il (B pan diagy Co e Sz 53 B 00,5 e Slatiiy
9290 SlalolS Woy yusd bl i Gugw 9 42838 glalolas
Olen .05 L3 (w2 990 malz ek VEY 5IaS) ez 5
9 95750 @lie Oy udydadsd OF ouiS (uSmie ddye
Cad &3 OBULS Bpan Hld) ouS Sz WOLE Hliue
2O Lol 5 doye  Hge slaysSl cgd o9 walys milie
Cilize glacdle B 596 dalgs SaS Olpde 4 atsdS
olagbsy 3331 anlé olulis 1y sunT 5o Lolis 5 dbye
@ Glze Oliuges las) Glad Copde (s RS Osz
3 58 Qs Gl )0 4y daz lsle 5 GBWS S pas
bbe Bpas JAS 5 LW Cusde 53 (Ses slaySol,
Slogie) Oblg 6xSH5 b aSus Sy 55 Gpan Cujde

Oy 5.z kel

33 Ao $54 Qb O SLOUE Olie 3391 5 Bpan Cuyade



s VAR .S (9 9 -z «Soladl “g.p =W O Lolle
ST Bpas oS O 50 5 a0 O sladd,ss
03-0+ (M)A M 9 Of dlore (OB o

slolas &U ang).g AW L (emylas £ Qb S oo
OA-FV VY (Mol 5 Of dlowe (a3 s Of

9 Gobd Gl (wsd,d olSEl) dgdne gTJ Sod3 09,5)8

L AT (890 Oluly> gldlaie T CSd 5 (liws)

O GLolds @b oaess IWVA 2 «6xS) 9 p (Hlod G

WV-2V2V Oyl golazdl glajissy delilad (leyS 5o g

3 0SS LI AYAY o (o y25 5 ) (o e 0ok

9T s (888 Ol s Coas QLB (g 548 55l L

FAYY B ONSS

Al Ansari N, Alibrahiem N., Alsaman M. and Sven
Knutsso. 2014.Water Demand Management in Jor-
dan. Engineering, 6(1): 19-26.

Decaluwe B., Party A. and Savard L. 1999. When Wa-
ter Is No Longer Heaven Sent: Comparative Pricing
Analysis In an AGE Model. Working Paper, Eco-
nomic Department, University Laval.

Downward S.R. and Taylor R. 2007. An Assessment
of Spain Programma AGUI & its Implications for
Sustainable Water Management in the Province of
Almeria, J.Environ.Manag., 82: 277-289.

Garcia S. and Reynaud A. 2004. Estimating the Bene-
fits of Efficient Water Pricing in France. Journal of
Resource and Energy Economics, 26: 1-25.

Herbertson P.W. and Tate E.L. 2001. Tools for water use
and demand management in South Africa. Secretar-
iat of the World Meteorological Organization.

Memon EA. and Butler D. 2006. Water Consumption
Trend & Forecasting Techniques. Water Demand
Management, IWA Publishing, London.

Sandbach J.N. 2004. Ramsey Pricing Versus EPMU for
Regulation of Firms Operating in Compititive and
non-Compititive Markets, The Economics of Elec-
tronic Communication Markets, Toulouse, October
15-16.

VanVliet B., Chappells H. and Shove E. 2005. Infra-
structures of consumption, environmental innova-

tion in the utility industries, Earthscan, London.

(B pas Cu e 95483 9 (19945 Sl B 050 dlgidun OLL 5
&S 05,535 Ko LB 55 lapaass o lacled 3| gldsgame
Cya8 g La;b.:al shls o2 9 aass 9 9 (RLlgs gyl o
by8d 5 Jotuw Gladlyl gladegamon) 53 Wbl (2,2

Digd Gadilels (9,0 Oylo)

1-Consumption

2-Renew water

&LZA

SIS B 39290 Slogbsy (LI 9 sy - WAL - gl
02895 B9y (2 iteulie o) Cger (639 LiS iy 35 O
Ol Gudige 03,5 (s pob (gisliS Ul gladd,ss
e w93y 0l8Eals

Bpas g glaiehl (LI IO ddxdle 9. gslall
5O e ol s S5 ) eolatal b a8 08 O
APV () ool

39 k:JT SLolds Cuypade Gy IV 2z olall g T (liwgy
eodige el dlxo (B pae Sloddyss 93,5 Jiedus liul)
OV-FA (YY) (omads milie 9 $309lES

RV gTAT dilygy slolas o ITA] £ 9 ol
S 16090 dsllhan (Soian Hruas sladSud )l oslitl b
A0-AF Y (Mo 5 OT .03

b)gL.g AYAV.O () g L (Bl g “f (O wp il
Olasiod . il Gl w3 0olatwl b olya3 OT 439y B pas
OV-£0:(V)F iyl O ol

25 galie GLOLES o paie WYAY S (i ol 90 (A28
B 3 g8 Slagbsy puilydsS CVlie degase gdS
Ol Ol ke OliaSimyd F9-YF Lo milio

Gy 16kl OF GII8Cd IWAY .0 (02,5 9 .U (ks
O sl Pl @l Cuasd 99,8 diwlpg g 9090 Olodl
Oyl 45 9 ol o dieS

- Olgs i 03s3le 9.0 @3l30les . (oo .y SIS g
5[.%,_)’2‘&9}3 dolilad O yp3 pado g:)T slolas &313 3)97).3 AYA-
AYAY 424 Oyl oLl

GSils T gLolas giludae Y8+ .3 bl 5 o 38 3lnm
«Shyl yad 63390 asIllrn ¢ s30las Jalge Jdo gy ) ooliiwl b
SA-08:(Y)YY Mol 9 Ul gy -sale dlxe

WA oyled pilaz Jo

Il dmags 5 OF 4y i



2017, Vol.4, No.1, Pages 133 to 138
Journal of Water and Sustainable Development

b ard }m
L2 ¢

WAGIFY Olodo AT Oltasls ) 03les eeolaz JLu
Sk dmwgs 9 O 4 85

Evaluation of Agricultural Water Pro-
ductivity Indices in Major Field Crops
in Mashhad Plain (Technical Note)

M. Karimi", M. Jolaini

1,2- Assistant professor and Associate professor, Agricultural Engineer-
ing Research Department, Khorasan Razavi Agricultural and Natural
Resources Research and Education Center, AREEO, Mashhad, Iran.
*(Corresponding author Email: karimi.irri@gmail.com)

Received: 05-01-2016

Accepted: 24-11-2016

Abstract

In this research, by studying the water productivity of
agricultural crops cultivated in the Razavi Khorasan
Province, strategies have been proposed to improve the
crop pattern. To calculate the agricultural water produc-
tivity the CPD, BPD, and NBPD indices are used. To de-
termine these parameters it is necessary to calculate the
expenditure and income from the cultured products. The
required information was obtained through interviews
with experts, farmers, and the Statistical Yearbook of the
agricultural sector (Razavi Khorasan Province) in the
year 2013. The net water requirement for each crop was
calculated using the NETWAT software and the gross
water requirement, or the volume of water consumption
per hectare, for each crop was determined on the basis
of the average water application efficiency in farms in the
Razavi Khorasan Province, which is 50.2 percent. The
results showed that the priority of the culture of crops
based on the CPD index is onions, tomatoes, and sugar
beets. Based on the BPD and NBPD indices the priority
becomes potatoes, onions, and tomatoes. Based on the
results of this study, it is suggested that the crops with
high water consumption and lower economic efficiency,
such as alfalfa, should be removed from the cropping
pattern. This will both reduce consumption and water
extraction as well as guaranteeing high economic profits
for the farmers.

Keywords: Index, Water productivity, Agriculture,
Mashhad Plain.
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