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1- Consumption/ Renewable water
2- Renewable water

3 Non-renewable water

4- Standard Perspiration Index (SPI)
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1- Value of Marginal Product



Y (Vo V=1YA L) FAY ¢y Linano )/ Fo ylouis [ 0o/ 6 5 gL Ll csliiions

x; =0 Vi=1.... 4 0%
gaihaie JS5 5 o)kl el ool mlie Lol S olfays bl 4 a5 ol medgs 4y oY

W) M;JJ@ )Q/\Nq ).g‘).g ‘)ylw.w ).:).:T Lgd..o? 64:.]Ua,a 3,90

oo g s

Sl gy s Ol ol g jalid 5l (gadse (o sy 3l Jol> b ol ) L3
Sl N s elaly cwl oo sl Y S o Sl sadhis glad> 5l Yl
W Jle o selis npl gaos Glllhe gaihie jo ejn; ol gl 3l )l po e
Slass I3l &8ly 10 w590, lul,> gladlaie O lulis I8 e ululy 4 coul ais 5 & 90
8l g bol> o515 iolidl b Lol .conl oogai ol )8 1) ass> 5l (55 lae clils Loyl Laols>
P Srae il 4 dxg b ass o olas |y Lkals suds, adss el 285 O )00 VWP L
ol wle 5l i geoliinl (sl pe e lads Gas ol o] Jlisa 5 31 sla Lo
ks wplgs Jlisay 1) dxwgl Cusgasme &dly yo pdulasasy

e gl gl iy @l O p See Jolse Sl g 4z 5l Jol s
aS ol las gl caasl oad ool lid ¥ Jgum jo abg> s)lul o el 5 pdasasy
pr Gl L elig el plesul 5 ailge 55,58 ladz 4 bgpe aclss (i
calizee slo,Kal, a5l b wb a5 conl axloe Jlo ;o coSe o oukio YT+ Joleo (glo usd
Ol e e g slre o sladlz collad gaslsl ) (65Tl o 5ian G4 3 (yzen 50 5
ol pae (l edsgdagass Ol Gl g Bpas Jode o Jols )18 bog ol zals |,
50 0wl Cawday o O 4 daxgi badl,y JBlas | b 3l age goolaul b 1) abs>
5 Bpas Gl om Jobs )8 Cam jo el Jo ol wilgi ge clloy ralS adlais
.)..,..:L: UT £ g u‘f‘ 9 u] 60}5&: 64J7u U.Cf.uud.u: &$S 50‘9701 LgAJJ.u

9 il pl sade> dein; ol glie syl 5 Jolad Condg 4 bgye mbs @ azg L
aS CdS Glgce O Jgozx 50 ook a8l JLSis 5 Jloys slagle) 0 sdigiasazs ol polie
Ol oo yio ke YVINS Liwgie jobay A% -0 Jlo )0 jolis pl gads> 5o
wog ol galoys plyiear plyion 1y Ol e onl Sl 0 o) 35z pdyaass
o 0 dueyp; ol xbs ol caSe o koo APYIVY Cliloyp 4 a> g5 b .oged wguxae
0 5l Gl caSe e ek BAV/TY Sgus aS 0eh 0 abaxde (Jloy Jlo lgreay A=



e 3 () 1) O 0y Ol g g Ml Caridg o) V1A

23baan gl Sl @l (G edee plomil @l Cal Sl Sl s s O
S gyl a5 2,5 0 Sjgo (65,0l o dled gl AVl jsbay enke glSeiul oo
G0y g Oy sy 5l ol iS Tay delol Lo clilo p Wiy, ol ST sl (gu
2l Gade Geains Sl i g gl Sl g eey i Glis 9, 485 090
) CIRW ol bl e Slaid, o 5l oyaw ol 5l ool e ¢ jgulics
o Ik g 009 (o)

JORVRRCS gl poodle walllas 850 sadlain p Jol> o0 &5 Gl msgi 4 oY
@ i 39 & oliws gl S8 p e AlEN 4 S e i g g0 glaclon b
ly S A a5 bl so oolitul 15 piubasass Ol gl g (o5 laaY 5l ol el
2ieams OF (liee bl L adlate (65,0laS 45 00,5 o drog (alnl 0500 olien 4
2,8 &yg0 ddhie

5 i SoiS oSl oSt g Jloy Lalid o piiaaos Of gerd aulre polis 4 4z g L
c < Voo ) . T

2 =h) st G s S alne (b rpaely Jae eluly 6550l Of ccd
ooy Hlas £ Jgam jo JlSas 5 5 llis o pdasass ol mlie 5l L solatul Coxsy
GyalesS ,o pdauasd A_J" F 5,54t as Mbc;" cdlas U"‘ oS oyl oS Sl 00
Sl 5 el dlaie Lol LS YA e sgus L Jle i g JLSas byll o dalaie
b s Bpae Jdo 4 abbse ey ol @l b g)lol e e ciaS 5 gaihis
G5 A b b iS4 Cd Jgaze (pl iS5 mhans oglal Ol a0 Jae
Jyame ctS 5wl Jlop Lalid 5o ol plad ol sl Sgls pdoasass ol wle
g ol e (AL aelye g Sl Ol ogzg Jdoay Jluslas Ll a4y Cod 0id jasir
9 B )0 Al CuiS p mhe W8 jase S )l ol QB s 09 YU g adaie o
2 edighaazs ol polie (28,50 50 b aS ol lid 5 Gl Lo I Jol> s
Olas 5 5e2ly 5 Ol Gl Jpad o bawgie jsbay Of lale cwed (JLuSis Lylys

1- Mathematical Programming



114 (Vo V=1YA L) FAY ¢y Linano )/ Fo ylouis [ 0o/ 6 5 gL Ll csliiions

Gl 51 51 (S ool Cawsay polio .ol Cassts s § b sl Jb, oo 5 Ll Juad
&b a4 oads 53 glule slecwed gojlasl 4y o yiws LB ol caSe o, ialidl L oas
P adlsl (de 0 LAllBL sgw) Bun
Bl wes Jals |y (s of Lol syise sabar Wil o celie (Tedd (e Gl
b s ol Jlssws 4 of slolis &b 5leolaul b as del Cawsd Solie slule slace,d
o dle o5 ol s gl O Cad s o G 13,0l ol
s b (JlSis) pduasass O jlade ol o> i85 s o b oaS aas e i ¥ S
Jeloas wlgioe cnl a8 Wb oo 20l Jlo )5 oS e (ygelie TAZID a4 caSeo e (elee
Some (arass & 355 S i (glp a5 Al o)f5,5laS sl o G i 995 egmene
< wloagas phidl JOTeS SYgame jl it gl (3 iS5 b i85S i b O
3 S NSNS e ol Jy VAS - ) S (slacand (330 1 oS Alls
am o lis 1) ey s ol ladls y rals o (L]
Coasd yuis blie 0 Bpae 2Sly 5 s Gl ol (dad o0 & glols ol yuess L
Sl Gy 5 O g0

Ln Q = 19.85-0.082x
SE: CARND) (.- YY)
p:.,.)lil 3 Ceend g ol o 09> g M 00 O ol ddoas ead 00 e a0
6Lbu.<p.9 N rg.g)lij JJLG.A L uT w‘.})) f&LD.a p.u)lij aS o eolaiw! sluel @L._Ja
Olep il o oas Syalp ool b Jlae sl 3uly ygy0 olael (od 00) ueds (glaslo
Ol L Koo oile el Cawsds /AT plp Lol eud (5iS g o sdalie a5 45eS
UiSly goanaslis a5 ol e palS soys /o FF LS )] ol Lol lade Ol cwedd 7N

A\ o)

il g0 T Cangd St a4y 5 )glaS s



e 3 () 1) O 0y Ol g g Ml Caridg o) S

13 Lghia) 9 (5 5 400

oS ol oo 7 ylae o wolie 5 aiy ooliiul goms J>lie 10 5 adl o sdigbagazs ol ol
loadly b Helid cibo g)luly 4 oliws 5 (g ol o sie Dby ol 6y
Sundg anlllae cpl j3 38 (b Collas @o5 4 39290 @ 5l (Slal> e JUELT (6l e
£y dj..a.a M)&?L& 9 ).n.\;..b..\:)u g.j 64.....»[.7:A )‘ oolaul L: )yL..w.‘ )a)j Sdo 9> G]oLu
Ol gl 285 I3 s 0y5e 5 5 St (Jlog ] Sl Cumdg ans 0 (pdyapass O
Ol Byan b cails y Glie 50,00 418 Dy Jolad pae Comdy 4o jplins 3 pl (gase> a5 ol
Ol wlie 5l cudloy 70 51 i oSl 4 azgi b adlge il olysel Gadss s |l
Sl olie elulyy gy ctS 5Tl Galply wilie 5,5laS Blas ln eeins
E,DL"' uuL..u‘).v FLgRW ob)’ u...o.?u u‘))jLMS g ),.S‘J.} u.«.nl; KV La dilaie o }ubu\u.\.?u
I ol s umen aiib o jepd ol cou dibie Lol LS FY e sg0
PYRLIWES) JERVRVRE ) ol Cardg g0 0 aS ols ylis b, Gpyaby Jowe cpwles Jlow
oo Jrad j0 ol Glale casd (s, el Ol b 9 Yb o> lgreas o 5 Olyee &5 JluSis
Cawddy JUy FYe B e o ey 9 30l g YO LY e sl AP Y BASIY polie o
S ((Slol Ol caSeyin 1o il 4 Se5 Cad)Ol o plod Cosd s azgi b ol plo .ol
Sl ln 1) o5 o ol slas pol> Jlo jo a8 85 ams olgoe il Jb, T7
o335l OlpglisS” sln (Gmdy iz 50 Sl e plin (Slllle gadhaie )5 (55)sleS
Wols mb pess 3l Jools ol .aﬂ‘sp 3929 jlme . laciils p g ol CN9,e D pas
aib S U, Ve 5l ST e kad jo of slule ol cwd il as ols lis s Ol
e uls 10 @bt wlol p 0055 O jge Ol Glolis Jlabe jo g pKede jialS 5 oo
Ogliie god Olpess g Lolis jlade (Lo ywd BB O o) JlSis (o olsn 5 o]
a ol g oly5laS AL elys g s Lai> g oaal Cavoa 2l 4 axgl plply el
235 o0 Tihe p Sloleiing i pl sae Jolu

odighaazs Of plie pulul p (Gl Cato g (55,iS Glagisy 4 ol janass -)

D9



) (1 V= YA o) FAY ¢y biannn 3/ F o ylonis |7 hlor (6353 3Lzl sl

6Nl (yoges Kalon 5 aildS 5l oolawl b ol Sgorte simlidl g ciS ) maw tals -Y
wald 1,0laS lp e g s (Jid lacs 3 ol s lagisu 4 Ol Lavass Y

.oo;



e 3 () 1) O 0y Ol g g Ml Caridg o) Yy

s &b S 5

NAFENVAD ((YITF ((55,0liS drwgs g olaidl. o) ol wlie Jolas (55,98

& yksS gJ Lol poe o fed gl cenlow 15 VYAV 'z ol g Y
Olyes 0aSiiils i oBiils oyl ! Ol ol Co pie il g

ardlle 165 ylaS pou p0 (o) ») lel Kl NYAS e (g0 e g5 ¥
olBiils ¢(55,0laS ouSliily «(55,0liS olaxdl 5uSs dlu, ole,S liw el (69,50
P YA LS C'A.u).:
olfzils wlilacl (65,0l Canlow 1o jgmoms SYlhe dcgomra .0y 99,0 duw (69,50
TR0 (T s

Sy0kiS 5o by Gy acly 0 S NYVA e LByS g alo) f (Sl 0
($3,9LaS oy 9 Uhjgel colinios olejle
G398 o8 g pele . (OlulS Gl jo Gley i cls (69,90 adllas) i)y
FAT-FVO (Vo (b mlio g

Lo 0 g5,5laS ol G Ceond Cawlew Judzs LVYYAN L ‘LgoLgT)%Lﬁ.‘a Gule Y

slatl (6,550 0,90 alu, . ledol Sg, ounl) oj9> (53,90 anllas . @l sbe
ce Vo e Can i oSSl (6,0l caSiiils (g slaS

oS Lo ablis e glo an S (golamdl owyp AYAP o (sobl oie plle A
oS et SYlEs (5 0auSx (ylmind; Gl ad 6,15 iy bl jo ol
S gl gy, olSiily (55,gliS sladl

2l pS g Jgere bl o i sl O Copae NYAR o oluy gl s A
SY-FY :(F)F (o) 5leS oladl adw

2 GoakeS Ol Cupoe a5 g e g b ais; Jds AYAS L6 (g N
5 olamdl caslasly )l ol IS el Ll ey liel oy ol e

-u‘).e‘J ‘u‘)'(’f oKl »_)‘JL...H." ‘6))51.".5 uu)}aT 9 @5).7 03; ‘6))51.".5 4;...494
S92y ol gl ddlate O e85 Y L e o] ol 4l Sladlas ) )



\YY

(Vo V=1VA L)) YA ¢y linna 3/ F o ylos /5 e/ (5 5 yglieS sl csliudizes

Sl oy ol aihine Jmlen sl olie 5 Syl bl o JluSis

5,8 o oliils g, od.;.i‘)‘ 9 ijlf sle ase> u] éfL;.A

sl ool SSE g yns bales g Joddljgiws wg e AYAY g8 &Sle Y
o)l 4 i ol Bl Copie o5,0 (Slew g acgias 1 sle s GzéﬁT

14.

15.

16.

17.

18.

19.

20.

21.

22.

v o XYY

Asano, T., Burton, F., Lewverenz, H., Tsuchihashi, R. and
Tchobanoglous, G. 2006. Water reuse issues. technologies, and
applications, 1: 1-21.

Balali, H., Khalilian, S., Viaggi, D., Bartolini, F. and Ahmadian,
M. 2011. Groundwater balance and conservation under different
water pricing and agricultural policy scenarios: A case study of
the Hamadan- Bahar plain. Ecological Economics, 70: 863-872.
Cia, X., McKinney, D.C and Rosegrant, M.W. 2003.
Sustainability analysis for irrigation water management in the
Aral Sea region. Agricultural Systems, 32:1043-1066.

Dinar, A. 2000. Political economy of water pricing reforms.
Oxford University Press, New York, 123-131.

Forrest, T.I. 2002. Principles of on-farm water management,
Cooperative extension services. Institute of Food and Agriculture
Sciences, University of Florida. Florida, 234-254.

Garcia, S., Reynaud, A. 2004. Estimating the benefits of efficient
water pricing in France. Resource and Energy Economics, 26: 1—
25.

Gomez-Limon, J.A., Riesgo, L. 2004. Irrigation water pricing:
differential impacts on irrigated farms. Agricultural Economics,
31: 47-66.

Han, H.Y., Zhang, L.G. 2007. The impact of water pricing policy
on local environment: An analysis of three irrigation districts in
China. Agricultural Sciences in China, 6(12): 1472-1478.
Heaven, S., Koloskov, G.B., Lock, A.C. and Tanton, T.W. 2002.
Water resource management in the Aral Basin: A River Basin
Management model for Syr Darya. Natural Resources and
Infrastructure Division, United Nation, Santiago Chile.



g 3 (P ) 2T 0 i JOl g (6 lly Comdg (g AR

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Hellegers, P. 2002. Treating water in irrigated agriculture as an
economic good. Presented on the conference of Irrigation Water
Policies, June, Agadir, Morocco.

Huang, Q., Rozelle, S. and Howitt, R. 2006. Irrigation Water
pricing policy in china. American Agricultural Economics
Association Annual meeting, 870-893.

Loukas, A., Mylopoulos, N. and Vasiliades, L. 2007. A modeling
system for the evaluation of water resources management
strategies in thessaly, Greece. Water Resourse Manage, 21:1673—
1702.

Lubezynski, M.W. 2006. Sustainability of groundwater resources
and it’s idicators, IAHS Pubisher,1: 1-67.

Lutz, A, Thomas, J.M., Pohll, G. and McKay, W. A. 2007.
Groundwater resource sustainability in the Nabogo Basin of
Ghana. Journal of African Earth Sciences, 49: 61-70.

Mariolakos, 1. 2007. Water resources management in the
framework of sustainable development. Desalination, 213: 147-
151.

Molle, F., Venot, J.P., Hassan, Y. 2008. Irrigation in the Jordan
Valley: Are water pricing policies overly optimistic? Agricultural
water Management, 95: 427— 438.

Mylopoulos, N., Kolokytha, E., Loukas, A. and Mylopoulos, Y.
2009. Agricultural and water resources development in Thessaly,
Greece in the framework of new European Union policies, J.
River Basin Management. Water Management, 7(1): 73-809.
Raskin, P. Gleick, P. Kirshen, P. Pontius, G. and Strzepek, K.
1997. Water futures: Assessment of long range patterns and
problems comprehensive assessment of the freshwater resources
of the world, Stockholm Environmental Institute, Stockholm,
Sweden.

Rees, H., Croker, G., Reynard, K.M. and Gustard, A. 1997.
Estimation of renewable water resources in the European Union.
Regional Hydrology: Concepts and Models for Sustainable Water
Resource Management, 326-453.

Singh, K. 2007. Rational Pricing of water as an instrument of
improving water use efficiency in the agricultural sector: A Case
study in Guijarat, India. International Journal of water resources
development, 23:679- 690.



\YO (Vo V=IYA o)V YAY Lo 3/ F o jlosls £ ol [ (6 5 59 Lis dlasdl Oolidixs

34. Todd, D.K., Mays, L.W. 2005. Groundwater Hydrology. Wiley,
4:12-20.



\YF

S 30 (om0 )32 1 0y Jolad g g5l Cardg oy y
Lowgn
(S0 o 5138) gl 3 ol Adgo JS 09290 pudg 50 O Calisio U jlas e —) Jgo
¥/ FESVY o s
a5y YYAYYO) &5pgliS
-IY Yava oo
Voo VEYAE. Y o
MY s50, Hlul Gl il by Slalllas tpie

9 (W3 g aninn colz) (oo 5 @aboo alS 31 (65,9LiS OF AYlw Lamass Hlade-Y Jgus
AﬁYb»Lgi}kglﬂdﬁnk-~gﬁm)é Fuw

(caSin o s 3akza) YL o 3 b Bl mglia
aA e Ol gl esls
VFAIY ol
VE210 ols B
v i soiny ol gl Sledley

VWAY/Y o>

VEEvie i 5 b e 3l Jlamiul O S o2
! AL L

(2,0 5kl O (b s

- ¥/8
AV (opd, plol s ol alie aly Sldlas xie

VoA

g of 4 OB pao G Y Jgu
(C/RW)OJ)}.A EeRC u] 4 k;].@o u] S

¥l s s
DACRIA @l]:q
DA RN AS")””
O Jolss pae

Asano et al, (2006) :xe




WYY (1 V= YA o) FAY ¢y biannn 3/ F o ylonis |7 hlor (6353 3Lzl sl

O3e 5l (65ls 0 0 ST

g

PO P R |

-
0o o
g 8
1 1

[ep)

o

o
1

3 s o ok 5 At O e s

N

o

o
1

oplis oo

(g_,.x.i.a b QW)L&ob-)\mybw‘Jf
D
o
o

o

YYFY YYFFA AIYAY  YFP. YYP7  AYVYY  IYYA YYAY VY4
o dl

ol 51 Yl cadlo s —) S
AYa) (S92, uL“‘l)"’ u] &L:.a 4;14 Sldlas bjjf e

gl Cls (ylesl (S ) O (D —-F Jous

(o )0 caSayto pgbea)adas (Jlo )0 caSorio (galee) aldss M Jolgs
\o/YE AVFIAY S3yLeS ol
Y¥/-¥ v#/a8 Canio Cublage oy ol

A - olis
-[+aY -If5 A
FFUA - SRR 8299
YeIfA - ok
\RAas - b Uy,
- FITA SRR T
Ve ipv ar-/vo oo
- SYYe/eA (o 3 xS yio) 0,053 pon alS

WY ol b b oldlae ol o LT iace



e 3 () 1) O 0y Ol g g Ml Caridg o)

YYA

adg> ol gibo 5ylly (A3LS 9 B pan (RW) iy o polie—0 Jgur

g agans ol 4 Byas S () Gjpae RW) pdgasoes ol s
C/RW (xSo e (ygekes) (coxSoyin (ygekes)
VAN Voo VTS Al oy
Vias VoY) FYDIY YY-V8 sas oy
Y/\a £Y/Y Y-Y/E0 AV-AF o JLSas

ot (glo aidly iae

ke g e bl 20 50 AL dguw g LS (9NN -F Sy

oy Jsis Y game
YF5OY SARUI vy pS5
VEYAY FYYD Y10- s
VESEQ YV VFY - i
TOFA o
FAVEY YAYYA/D VAYYY (OESe) cuiS )y whaw JS
vy AY[5 (b Oseee) (AL 29
AFY/VY sYOIY AT 4 il panass O lak
(GoSayie gebe) 5558
GBS gl adly rpis
4500
4000
@ 3500
3 3000
3. 2500
< 2000
S 1500
2 1000
500
0 . . , : : .

0 50 100 150 200 250 300 350

(o o (y9akeo) o o

LS bl 55 o L b TS



