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Analysis of Changes in the Bakhtegan Lake %CE&ME ¢ £ OGwowo,z A wé %!
Water Body under the Influence of Natural A , . A : = N
and Human Factors Cywayv §y CPC{O ouv/
M.H. Bagheri Z, A. Bagher?* and G.A. Sohool? COAAA AWEViéweatov Nz A2 ° 0 U

= 0 A4
Abstract Lo s e U s . a C,I . .
Bakhtegan Lake, as other lakes and wetlands, depends er irdiy2JjZ OMbRANIYW oviEd v £ wHdz8wta © py wu G\
on the state of water resources of the badie. lake has beer o3 NI A~ Wil ED W i AN AAUE 3z |
dried up since few years ago. It believed that periods o A 3 <., . A . A 1 .
drought events have caused this. Meanwhile, there is anctherC - %22 ACy 'y COwAl E- vz O]
hypothess that the lake has dried up due to anthropogenic §j A~ Céwad° A Tt w-¢&v ye¢CAwmawz

activities such as the increased water exploitation in ‘he . . I L L A o= s
; —y O 13 o Gy AAL —
upstream as well as the effects of two large dams naned® UV AY (v +v© fal%al Bé&zv °Q YA

Mollasadra and Sivand. The present paper aims to assess¢ %~ M4awA OwW®mA v A wé %t Czj

separately the effect of these fast on the changes ir p - N eaan = o R ~ - A :
Bakhtegan Lake in the period of 1956 to 2014. The assess nent@ Y2V Aa wu  G%aCw What Ay vv WBAUp @° C

was carried out using the Landsat satellite images and als> iy A3L ¢ %@ w 0 p YBEE g yaCawisidyh Cyi °yy ¥
analyzing rainfall and discharge data collected by the Minictry . NI Lo g Rco S KR A E
of Energy throughout the lake basin includikgr River. To u_ Vv ACu ucC (E b chcvaf'/ﬁizii\./ _vx)m '81\”(3 va° E
determine the amount of changes in the lake water volume tH A B¢ p U0 w U € PAPRAH UCE ¥VEXL z¢ v A wE ¥
maximum likelihood classification method, in order to class fy a SR Tz 3/ AR _RGAL /A S .. = ~ 3
images, and posgirocessing comparison method, fcr C-6¢ Al¢ v /_4 Ch M?_ ve~u -Q y J;éf? §{eO y 7
verification of classified landuse of Bakhtegan Lake and its Zet0j v @ AyUCV” YACA-{w CaLAVB & § P Z W\l i
surraunding area, were adopted. The results showed tha the ~ A A 2 P . 3 , \ .. Axo v
reduced rainfall, and more importantly, the increase in he = cv A av . u JO ¢V _/_40 uAu y ChA°y?Y
irrigated cultivated area in the upstream of the basin, which ha& %1 0 E € v A&§ v A QuEyasl ¢yA 1 owd ow z

resulted in increased water consumption, can be identifiel as~ 4 = o0 121 n . — A 1.1 AN .

the main cases of the lake drying up. The second factor | as lAJ ca i % le o Sf ¥ z AA . we %2 9 u w ' |
caused the problem of drougihduced water shortagetob: Gv %  z Az COwZAl E- v CEwy
transformed into a water crisis. ) ¢ Av a°E Aeéd

| %y 1 & RGO A | nlmed

Keywords Drought, Bakhtegan Lake, Remote sensirg, a Y2V A& w U
Ov¥ z | %P AAY whis) wo AN A

Landsat satellite, Mollasadra dam, Sivand dam, Kor ri er
basin,Water crisis
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Zayanderoud river basiin this study, using an optimizatiol . o AK . B0 A RN A A e
model, a new cultivation pattern and monthly water excha igél V ACu y APCAZE IO °WAB&EWY UICH O
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and executed at drought condition. In this condition, surfice ~ . 2. . x _. PO 2 AR 3 ER MR A
water is subtracted from the legal water rights of farmers. G ywke Az, v C” OA «x ] a 1O Q~¥EC divw A2

Results showed thay establishing water market, farmer AU wy ¥z at swz AU °%/Eiv 1O vigWE
returns were increased by 28 percent comparing to the Haser A 2 5 i A RN RE o 1 R
plan. Also exchanged volume of water in the market is 47 ECv ib‘ av AL¥av GA@:’\M VA,A z A/ZW {c Ay
percent of the consumption water which shows the hgh C8 %1 0 X |25 3%l ARG 8MELDwW & |

i f f in th ket i i IAT R (R
cooperation of farmers in the market in ordeatbive a more | CT . Ewzt A% | Bbw & yaWEEly  GAvi 6 wezA

optimal water allocation. ) -
) CAVADp XAz %E

Keywords:Water Market, Shared Aquifer, Surface Pumpir 3, CAN & « | € OA Aw 2 Cd R %p Wiio
Economic Aspects, Technical Casts X“; b aA péévxﬁéé | ¢1 wi
ReceivedMay 9, 2016 490- +5 A0 wWeé Ul ¢awe
Accepted:July 27, 2016 4001 Aﬁ@\ﬁ/@@’ﬁ wE

1- Assistant Professor, Department of Civil Engineering, Isfahan University of 0 3,6 | EibM 1 A B B ARV 3R 'y,' Y 1C |
Technology, Isfahan, Iran, Email: aahmadi@cc.iut.ac.ir. ~ )3 UA v el VA Al:UleA el W{_O&B ﬂ]\l@g% @ﬁfﬁé} lﬁ _C(WM
2- Ph.D. Student, Department of Civil Engineering, Isfahanvemity of ) av¥c V I a WE{WW ]V I “uA\WgA_mY~V C._'&I ﬂD@ @ Wio
Technology, Isfahan, Iran. |l GwAel v | GwAael v CPC{O Uzfwpu y ¢,
3- Assistance Professor, Isfahan Agricultural and Natural Resources Research ﬁ vV e v

and Education Center, Isfahan, Iran. RN . A A . N a A oA, Lo

4 M.Sc., Department of Civil Engineering, Isfahan University of Technology, | U WAee&l v C CAP b AAw@E Y EY vE @V %G Y Uz w
Isfahan, Iran. Gv¥%HEv | OwAee
*- Correspading Author 6A u AEu (0/@_ o b Eé A y



Cy % gekrianﬁEeaMéE(QO&S)/l AE ¢ %CAAD « Caeb u Au(° éu
7 1 < z
¢twlaey Ua‘“@‘ﬁﬁmmmd%@zﬁmuﬂulcﬁyﬁe el e Wl A

. Q M
y o0V Wi Giv@G2sy wE i Ly oF: ) 111/V%V6é’VZ AlW"gél%é«\z 0]
"Cart 0 wBe - 6 OAREY xf ©GAPAER T F%%Eu JPICEDERS Wi %L C
o 1 3 3

Uj %t %z CAC wy %CS m& <¥a 1/zv Aé%/ ¥/2vc3/2e«3/4zx i% yfﬁzowElo\ UL

UCUMBLECVAZ Qv ¢ %y WED | "G’V 0 owgZ Uzw uyAp
1 1l 1 1 3 1 3
)Couia EEvAAv av A 7 I web¥zw EG AAE?%&J\XI Au& ulA{ ai 1/2W§J
CVy Y% ¢ \GomealLimovaedg MaNinez \(2@o6)
i v %8 vxjo Clod & Wa/Aka i 1 8Ciowu cAes goECHMwWAY 19z«
YAY VvV Z¥L waije vite g w CF{NX QYW%Q« Wz VY A‘bA‘ﬂlE Ei/V 1w
U\Ek,l/zyﬁEcl/zCE&zf'/w%& yowp CAQv vy
y ¢t wl oév AT wahnjintet@l. (2009 °© § ; bf)uctv‘% Ap Gaz yi @Giocg
Ai ‘C;&%%%A%va%%xmlIc@dAog/é/zc?‘g:u %V%Ew)zmﬁqsszn 2088 Boj ¢ w
X¥ ¢ R go&e yo wye oxyjv  Cvevé Atuc %&&@)’lfl%ﬁji wi W&V CRvewav v A
6 Co -~ SaldgoaidetalD11)AQUp (V2% Y chwke€ E V 1 A{ AZ e e hBa w2z up vV ¥
¥ ’1/sz¢zu1Cex1aocp1/z\u1/4n:wa1/2v¢AAg gV Al a/vlae,@u&)?/ Lpovdip 3 Vi
(EOV\?aUUJ(-AVL) WAV Ya Caj @‘O@m% V\/%%&W@%“Cu%f/ﬁ% »%&Cﬁ%j«%@%@/
Az  TAw- %AC{UE’¢%WMEWWQ/?§?1@°E¢@%€VEa Eawi Az -
AiCu° AW B %I ¢ ataipCaen Kavo QCW)VM&%V/Mzé\Z@’E Eh&i¢Waewpaw
¢v o C¥vetws vt FORE,ATRYECEGY Y RY T wHACTBRY
° avAo/Eanwa#Ela$ CYW%G SKji A £ ’&[C&A/\} 1A»§|’"¢P-vm¢,&ﬁ@r£1%\}ﬁ
CEC U coMeawAA TR e A CE VAT, Yy diefaviia) %efa%Ca wz i €iv
i (I:/&@l{AIIEoueArﬂd Najafi (2011)°X§ljl MZAl 3 § UZEN(DZU QWODCU%EGC@IZ e o2
) ¥pjm - ¥V %8 ORIOpGE W VL wufw aw;' CEWy, BVeF My MzAAZ A - U1 & Yew
YAANZ VAL 102y ] %z v \)0’?12 o @’Z%l’ﬁi"WszZCcﬁ/ﬁ/k\EEIA@
ag we ¥ CA%¥%uz xjcoAd: Wz{lu X4 ° \CWWW'@@“W){@haQ/éf%{ww%«v
al¢wz ERyARBVAYNZE YV g%y VAET  Ali tvi OwWEYy
lagm, u I_WOAl o UR“""WM@&W@'Gagmﬂé\/{fz?\gfﬂ/&/@%’@uy g7
wC AU xj o °C% we CWﬁmﬁ@ﬁméé‘/MM&%&A%}ﬂl%%{ Eox
) ANRIA - © ri'H\éarne aXd) é + W AR \MIZ“/@VH@:EWDG
¢ { C Nid &Pe1idvSe @y wigewitifenal. (2012) i Wb 8 dvpnd y:locl wl E&StM(lgwy};Wbu |
EDR YLV Yy I8 YOG EREE ycl}é\ﬁau’&\/cm%@\yzé/z gy WY Wiy oW el Q'le"’”
Py C ahapiahy vy wsA Upl NEHCO Y vw ¢ %zvszNf/f«“‘@@ 2y
Y2k yWHA RBA 3 xwpaoBaAeml] (@18)v ¢ Yo Favos B/ W 2
UZwSdiEai ¢ 0 v ApAD wAmdAz@ Nwé 2 CAE Y% . ... . .
W 15 AGRG 168 6 m Y VB D A U GE° |/AE£°J v Yo Hag- Wiz v %w‘@'l;‘f‘gﬁwfyz‘&
°hywl ! %1 68AY \A&ycﬁr%@zv“,\wzq:x jwé"l C)H C%UVUUV pa Z W
Parhizkarietal 1Y@ | Al CYwl o «v ' aV6§1/2 &yywﬁ(lwo%uc\y‘yﬁev ge
, . AACeav%wilE | gatovytrt owA oty xj Uzwpu jweéCé’ f

Volume 12, No. 3, Fall 2016 (RVRR)
.1



6°U & UARPBAXEAE Ao .- viBw-AOwA vij] EAC{MnEYCbPE Y
BPQ)] oO6wéwoyv C¢v ¥z B BAKHEVAEEAEZY WEA WICAY | & 948 v A € Avss
)AL 3@ EmEzysAlzv YEviiwiZA B v Youeed % aCPayi v B itV €3 ¢Ei ¢ A0 D

CuAayY 6! wbE (')OétaIQZO\M) al waes
Apowa;uy%w_&\geoyv Céwél/z VowES A ¥a BOKR-YAY4 7

< - lwacv ., C
A ABg ¢! wApPEICE %© Ua M/%\/JoA twK\ bl i YW AR oo

yv y
13 60Y voclowzEy) QAWM SIS y U ClAY

. AIaZconefhdJugna 01 wé E
| 46k 0 ¢WGA | ¢ %w ¢Eb '

- © vv ]
| Uvbv Ao uCz xAb ”WWPi“ZaN\@&%&%‘ﬁ C’JV%VAWVbeCj‘..l/“A\{{Iﬁ
igdi b AWE ) ) )V AY AU, V3/6é 1ol \%Ngi)"'%\zé{ L 9&
1 6 w- NEgWAC V4 VIAVAOVEW a1 ween sz ‘IiCVYY\%b Ov~ é
- o [ L Ya:
a°E at¢ altge, fu a4to cu¢,/. Juw/El & A

f

oA T 3 O O ’

UEYAR%LE e wREAWBAZ wao u  © EC AoI éfJ G{u LJ El%/v sAwezw oA
i »¢)Awz0o BRYEBY & % ¥ah Sk ovdze Ayy \%fzz i

(4+6wA CVYv ¥ wYwd Ov A\{/ 1/2aAv{ AW '~v
A 2¢ I)¢Av aZgn%C'ta(Ll z1 wv@\%\lv@zzém%év 803
y é
. o .. Cwal %l 6y ~v @:”50/\(66:\@)@&\(/ /
1001 ; A 0o 3
lfuj “6\% ’F“V"_/ZE“W?' %A AG € AlQ’)évywﬁf/%’g Ve 3/42— %o V\@cuv %JE(“: V1/211/2
CApat Aa §y xj CVy 3%a vy we J-@Xf %( W; ouw/~uvA¢£ /)
Y CAvV x| °A%a1wApcAﬁég)cly%\%C{°E%A yﬂ\;ﬁ/w v 7N
St /z/(,wg &’lwtlmvyﬁ)l 8D(zatwéltryyA)u(]:Av
ucue yaruAGACHPE® GWEUWE LGP CERT . v yson
0 G Oue Ewav A GG Exjy°{ Wo yw{ U Y 3

c1 wl oév
g-3 y o0AIOAu omaNLE:Emaé/m@pm

V %k & - COWEAE U &2y °G° 6Q fiw ollzv \\/,\Vu% é)%(:il} Wi
Vvt A vz C7 OM UxMCERIEER € ° 6/21""“' {vév
1 . 3 A . .
e s e e o 5 0k e ek p % Y S

- < 2 < .
AR {Bwdl {J (&Y Apagw Z]
cewcat y u vy jwdrwbu MYVQOme{ \m"é v e /> 8
v ¢ by wEi UCz xj Adrw{u.bw z ¢”AN§ 1/z 1/zv
BInCEi CAdOGV ¢ v !aHOWS WA an)i,‘r 6%y Ca) C%«.y A S w @’ )%"Y
~ CcAo0D N %%M/Z@‘\% 11/&3;‘4/5%\;«/4@)\&/41:
W3 VY A 1Yz 0 a E Bww E i _\l/JC)%j ag 5 z%<z;aJAu0/ él/zyyu
1’\ - ~ N s s . n ~ \_| 11
) 1CGaCHie 06CoO6° £ y C’%c.é‘\i/z Eg,v /a. ),I @lﬁvc@%ﬁe{&l} W5a
o C~ %l 0 VAPBYABE | QQyovy 3waaC GAST @ £
CTWAP KL~ 08 Wash & wii ¢ ASa VYA 26 we{dsv Az ©
ivE Bai BikADEwWz | LAl AZAASWWADPEEvV &2 U whispewiasy
0w Wi E %wCAU AéOpu ¢v G

20 6 WRABLAU !
6@@%& e 9.

D,

)
\
5@
m

Viw
J»\
OHE ﬁ}

[y

, .40 CeavwalE I gatsvytr o6wA o2 tv xj Uzwpu jweéecCé’ f
Volume 12, No. 3, Fall 2016 (RVRR)
.2



yvaawyli dA - aeOEacé wial v 6 U CAEIA YL U WEOQ/E v Ulke
027N
CEIAYP " U ¢ SMET | dA ~ UCdl  &v OWs Awy

v

Vi j & VRS 570 (v A vhvaZ0neAME T 1AA ¢ alhYi 93 208 UzE6CES

'

ViEAYE VIS @5P° UBUE 60 Ud vie &3P Uy | diMmIBGEE
X | OMEG ¢ &3P Uy | divimly

v

(X j OTYECY) AGnC & V2 16 6° U6 Wav

X | FBUemE & §
IO | ¢ Awpadt aal¢ Ei ¢ Aodi BE
NCAITUX j o-3 YC&8A UX j o3
Koy Aome & Y % Claa é1 06 vaC Ve

!

Ypyey Aot & Y 162 GCAL%Ly 6@ £

gCé’ £ &adnom 060 EO63 v U

Costl S KoM " . 45 o ppCEmwzApe Aa y CApR EECz¢ 15
oSstl= . . . <A . AN
glk% Fakv' cki P gAS % AMOzvv y1 60
Uv%v Al & whk | a Atz BC iy _C,wa
%2+ VAWGRAEI 1 WA Y O% 8 QR Y bdia-BATRT v #3
RV A s 1 < R TR - 3 cli c,i c,i - 5
AVAY HAE ARG A AR #&/ZWLS% /féwcz(,fl/zy WEi j wdBddéfiitl (Ai CVy %4
) WZK Y 15dvié ¢ WE i PREFAB Oa v % G G é \
C 12 n aNW 0*

= ¢.mi AY vohwUe By WET AT #dAawd %S o
Cost2=-3 4 & ?@? 8c. #$ ¥ 2 &2y :
c=im i E %%wwAa%wmo%y wEii 38@8d WOk E
A Ul/ZV At A PEHRAL W, A 'GP AV 3857 ol BB B ond
OAT "0 wz OfEKOzwy Loy’ %%1AR/B%?ECV%Z Ai ¢Av ac

~

NWeml# Y2aw e T & %ziv R Boled #ag szvlgé@ H}AzcbaWeFal/@ U«%d Az 0] OV%,

wn o awilv A%Y%AE ¢ %y wEPi 60AT "u Czj 1dw- <}W9\3E20]Ab«v3/4
y UC¢AE | OweopgrvHYWUA Sy WS OO WES x| a%l 0 Gwdoyy
¢ LwiOw P v AYBAG 1t Besefis § &ﬁiﬁy/lllz(\aﬁe) #$

2\ OA B3R LRSI 3/, JA\D3 = 11 14 A, mzl'“' . - .
ran$t AavCAESALSA 0403 ZA3a av O vs //&'%) 1/28 Q, CX\/J YA 9) BendigwzA 16 1 w e
) Mihistry of Energy, 2012

Yazx |6 Wanadwa st -O0pueas: ¥en:C é

12 n

Costa=3 &pRS" a(vn??) @ HVAYLRADC E’(‘)Aﬁ(\nﬁ X § %j&ny#éypbd Ul 3ameus,
me1i 2 ) oCpua 1 Cvy EDyi-viviaamiS Vel

°CM%/%V$#E¢&)Z v y Yo & UANDEE ADdv ¢ ¥

, . 4B CeaviwadE | gat vyl O6wA o0 v xj Uzwpu jwecCeée’ f

Volume 12, No. 3, Fall 2016 (RVRR)

.3


http://www.sciencedirect.com/science/article/pii/S0378377411003416
http://www.sciencedirect.com/science/article/pii/S0378377411003416
http://www.sciencedirect.com/science/article/pii/S0378377411003416

y C£ %8 6 MDY NN vKInE O AV YANPW & 3 162 € % ¢z WAD Co3ivz| X j
Cle by WET  j wo AT 80 wENZAVAAMRIOU WOA A£R jalswt, 39 ©ACH- ¢ C v (
| #xjatAvAySNepaAVAEC Y %4 ¢v 01 w3 )& Jﬁ#v;émwﬂr%mss Y1
wBYL o v %~APBpAAIM \K\@waﬁ g2ong g o
iCz xj OwéAlyayA3ZOAGgya A &S\éfﬁ/ﬁw%R C "a ¢ wa s
¢ ARY VEAAVG W ¢ % 2608 YR vz ACYEE ¢ . vi %~ Apé Apdodea 6! wl
CApaE Ad | ¢ ¢ %y WET | wd ATigeYA vC YA%Av 6% U jCH 13,80 why 2y O
OAT " U CFiidCHTRIWaP AviAyw SR U ADA v ol aa Ay e %N ¢
1Y GYNE dawa S 6 CAWNRA L oY wiRR U Aemoy A4 ACAwAE 6C

0 wE Yy ¢ /NA-+ CAGWSRA IC ¢ %Y WET 6 AT ~ U ) ¢ Av  BO0E 1 1y
) «Cant 12 n nwMm
Costs=Ad & a ‘ﬁ\]lwm o Liwm 25

~ s A - - - < m=1i pvm=1
AL JCEIWZA Y AU 1 ¢ ¢EF RMizv B OR ©Cé Az OAz % #

) Cdt wwhimw AERAL e ¢ E) 9 2 W@Wé&ﬁ‘@o%ﬁg BEYAQav !
c A . AR Ao oA -
L, L i =L2n# & CpACu &t A))OJZ vﬁ’zvﬂ’{{qwl?yzl V¥t €
o o ) Yy OyoyEovival YGMS T QyzEeY AU ¢ v
%l A%VAUX BHEURGWENEHFVEREED Cuc %E e X] ogm?® °3V
xj A&wRNv wigp a °ARY &AkR- VaAYEAN €X34a ¢ OV } 1CUA 4¢ %P E AL
BYAY oA ARGueRrBwl §v WECz acdhe HIRDE ¥y | AT Az

X Advy b1 saowus 5

S ANW, i 8. _[4 ) T
B e B o b)) g 2 - dcod ] o
m=12,»,12 ,i =1,2,»n

U voA@ohteA Y i € 25vo° 8100 Wit Gz v wac * y(e(- u

a W ped Yoy AAZE ca £ FhA ez B F4d ¢ 1A®RAvLac E 0wCz¢ é6toye “vhl  Aallv
o -30thvaly A iz ¢YBSvzaIEAY A 08 1 ¢ W2Z v Ruew{%zC gaggewiEzi A

X Awib T Sivsaciil A A Y AL v PN Y2y g pBiiz A B2je0 ,CC Ak WHCYD
)L AE Q& ¢ ¥%hw« a&AgW242

12 C K
_ R * an W SG = IIIN *
Z; aPRc 3Y Lt arg (Vm,i) a a,; ik kil
m 3 c X 1=
C 12 aNW B 12 12
c,m,i g * oGW BG “ a GW S
a a:m % EE gl‘c,i ° Rn ° (Vm,i) - a gPRn (Vm,i(:)
c=lm % i - m E ml= 4$
N WM i=1,2, »n
G CR
'_a' agmjlwm m, j,i wm ZOi aPR 3Y 3I'c,i
J-lwm E c=1
Cc 12 2 ~
aNw_ . &
- ~~ IN - c,m,i 3
-a &k,i 3><(.‘.,i,k E(:,i -a ﬂi §3EF Lc,i3
c=1lk % ¢ Bn 1= [ i =
, .40 CeavwalE I gatsvytr o6wA o2 tv xj Uzwpu jweéecCé’ f

Volume 12, No. 3, Fall 2016 (RVRR)
.4



o8 ghi -hj) ho, gPRE # 3

Im, jiwm =

n
3600° 7 # 4 QYo Vs m=12x2, i 42, n

Az i BrewA anl kpha® 20675 "0 ¢ v
a FABNC UGG WEB AN A6 AS 6 A VNAD %y @WIRCTE WEEEANA Y LA
C%z ¢VYWA PRWISAD\CRMY.EA CAZCa WU 0 jASRAY VjLvBRG&EY W2
YKaramouzet al., 2008° Ewiz } Gd H&BU° y v 1 ) AV %z v %z
#$
Apdwade @b %évl?’jyi =v 20 m=12»,12 1 £2,
vy %6 OGwAel v CHGwWBHULWRAL AEOPpESWUE E, z %!
GwAael v %AE 0¢ WE 3 x A4 « @ecRS Wikikwvewy{ 1 YOO 38D vi ¢ ¥
0 &) wChzU z-¥DiBe 0 A Gz () Xjc PARAYAGEC B Ak = O WBAZY, & X jv2\a vl
AYYBAU 2péey GCwl Xy OwekyvyrA) CAy WA OUOEK.
vov %6 @ AWKZAz WAA-wE Az A«AE wz AéOpu #$ Ly wE]
y OwAelv OGwoAv AZXEGCHAZy "CHRWUE %wCAU ¢CbhéAl
COAyq | & Y)wWeADY 0 W E yaav A BWEy -Fm ¢ wa m 2. iz
APy %l Cae UG CYw veb 1 6 WBNPZ pald AfiTiflere B v v aidive ¢ v
y o COMEWDEDAAR 0cOMd £ Yoy Xy R XY e AGupdp s o
EAE Yool | A YA CRIBAER g wE (0810re doy p GBS ¢
YwooanEpw v 1 ChCUe AREY Ay o'W . (Yt 0 A6
CevywBi CYwAG GWRLIWA 1Ga AR DB i e B Edlw ops o
iNWDf)WOl:l, A.%_Ay 3/4C3’/1/21‘i 1,#vv ¢y ~ ): ] awA el V_EBLR,\%O N TED 1
Aw{aév CyA-¥jwiUAewArs &G NAs wAzt WBAE] 4 9
Xiran Ministry of Energy, 2012 ¢ A v a’° Ee '
Vm,i ¢TVm,i m=12» 12 i £2, m

[
¢ St patadldnes #d it
] —
X SHAHRESTAN
uﬁ% u ke
2ela i O L . s
s (] e
Ll il
o 65 130 260 380 20
— — Kilometers

Yoy w-liwCABEAE § OwAelv OGwoAv(-dZzE¢{ &£ COWUGE ¢

, .40 CeavwalE I gatsvytr o6wA o2 tv xj Uzwpu jweéecCé’ f
Volume 12, No. 3, Fall 2016 (RVRR)
/| +



ATy awAp AAR Lewa wE ¢ e wiBCHA a WiveAp ©) Ataivy CERGIAZ i w
Yy CAvVv 6 ¢ %y wEiD  j wieCAEIwW Ol | OEQWC ULCEA U Deiend A IC YEIECY WET | M
2 OA ouwhE ARGHWWEI! LAd AD Y%
ado, Gy Bwadv Abviedaly v CAdpAcaA & UgCH Yo Ova Cé ¢ 1 31 6
oy Y4 & WiV ¢ B@ P Evie P Waggue, a° E A8V « GWEY | avidWAAY U¢ w wa
Ko 6 WiBABIAG BOPCAY: B)Bxvia & anider C € V ez (Y WEE A8A0 AWE ¢Ay  1CS
&6 wé @ww i CHuGn Ay Eai Awe cGAAZ UAY AT QU yasyl oxvj vy ix
1 A W B AAIGNGE cany S A pemkia A « Az’$ cwCy WA /_B\ACWL‘J:%A
} ey WE CEwi Owu¢g ¢v O0Al " U ¥

Uwvv Au ¢ ¢ %ywEiD &twoAl ¢ A& cyw Qe @IipR%Ba | éwwaw 6 Ov

ACWLUCUA X% e 1361 ¢EI %e  +wy

AB AB AB _ .
# %A A #ewoi 3 #w i  O0AT
#wo  #wo #Hbiu abt #% $ 2 wha

-.+3 ., 2. -0+ 02+ + 0, 0+ 2+ + +%phn
, 30+ . -1 2 - 3- 0+ ++ 0+ ++ o+ + A «
/| +14 .1/, -+ + , 1+ + 0+ + + - 24 + i Ya» J
1-/, [ -0+ -3 2+ + + , 0+ + - K+ A-y A
( ( ( ( ( %3 EC]
-, - , 2. -+ 00+ + 0-0+ 2+ + +°%pbhn
, 30/ -2 -2- 0, ++ / 3+ + o+ + A «
443 1/, -0+ , o+ + [/ 302- 24 + i ¥2»
1-0+ / -0+ -2+ 13++ , - o+ K+ A-y A
( ( ( ( ( 2 EC]
-, 2 , 2. -+ 0O/ ++ 0.0+ 3+ + +°%pn
, 302 -/2 -1- | 4+ + 0+ ++ &+ + A «
[ + ., 1/, - + , 4+ + 0O+ + + - /™ + i Ya»
1./. [ -0+ - -+ 12+ + L, O + A-y A
( ( ( ( ( 70 . EC]
-. 11 , 2. - -+ 02+ + 0O+0+ 24 + +opin
, 33/ -/ 2 -0- /| 3+ + 0, ++ O+ + A «
[+ . 1/, -+ , 2+ + .l -3 24 + i ¥a» /
1.1,+ / -0+ - .+ 12+ + c e K+ A-y A
( ( ( ( ( + EC]
-.0- , 2 -, + 01+ + 00+ + 24 + +opin
,31. .-/12 -2- 0- ++ 0+ ++ O+ + A « 0
[ +-/ .1/, -+ , 3+ + L, + 24 + i Y2»
( ( ( ( ( ;% ECj
4B CeakwaE | gateovytr Oo6wA o2 tv o xj Uzwpu jwecCé’ f

Volume 12, No. 3, Fall 2016 (RVRR)

/ ’



a 2AK @ KBICD W ML FEYoh CBDNS E AN 0 € VQFy Adtwiz 12 VeVPIANAVB & & @ 8.z wp 2
C” GAD zBwpToe Rz-pwOd & 8 vé %l Adv iz wi@ §FREYip Oy WLy v
AV E 1 E- Mwodwywwi ARIODE AME: AR P OB U BiksCu AYw( £
Xj Az weéli (VA vi vaseds oEkizow D wiOlly A Al g0y A ww év A %6 ¢

xj Azwés3 v jwoATl 0 1@ %AER LAC ICHEFEANNALE © p

Uzo@p g & zomeds Wi EQip ia * ween Av & byl eidhy/icsavh &GN 8/4 v

0V ° « WIAAB WA WDACGRGRS] A2 E OAtowdaviel A GYR @ yA péWEE

Y CAv .a° B ACH @ ¢ %E ¢wéxajy UeCHFPCcAAAY §

vl ICVAE-w-yv %l ywE OAAE

ABAS y }u~ CyV% ¢¢- AY%AU y1 0Cz xj wélow vy Wi aska O

#ybi 0%oeu Az owét¥ %vAas$

cléeu AY®nAU AY ChCue%ee. x] Az

°c r .- - . 1% Uzwpu ¢v G EwuHhy wéd Ccé

 D1,%2-"8. -4, #E AV VY %~ %t GjCuGREODP Y GBA

0. -2. ,B+ #++ -2 - ; ) 3 . . . ;

L N OwWy wi évy¥mEv e?3 A VaA RV Yaé

I T R — C"OA xj o6uwE AéeOpwujxj U:

BT . 9. a it . . 3. o0 ¢%wCzj AT {Eecdv CV&A i A

xj Uawpae Cw %e¥%LeGiviEwie®p tew

cwavt ows @& vawezaywAVAEAwW Ch €

#yPT U%OU$ awd %A %! OAVYWAL %A CpCU¢ %E ¢

Uwv AU .
awu
0 / . - ;
-, 44+ - 343+ -42. - 1-/ + , - 023 ¢t wny
-1 1 23 L1+ . 03-2 2.31 .,/ 34+ CEA{¢GC
01. - , /10 , 02+3 oy, ! 1-23 1v1g,.
L 21,1 -3, +1 - +43, 1+0, , -, 44 %uCE
-. 02+ .1 - - . 2+3 2/ 03 , 0+. 1 1 v1 3
, 3+ - -1342 , 312, 024, , , 12/ YA€ Hp
. 2,0 31-+ , ., - 3. 4, 2, 343+ YA U
- L, + 0, -/ 043. ., + . - - - aQwzj
-231 - o+ 121 . .1/ Yo» |
/, +. [ +- + 032 [ - 22 /, 33 ¢1?
, +3, 2 , +1++ , .1 .0 , . - 22 , . - GuaAz
L+ - , 1, -3 , 003. 2 - 2 ++ + ° b aA\
, 4,1 -, 0+ , 44+ 11+, 1 , +2/ 0 UAG -
, .40 CeavwalE I gatsvytr o6wA o2 tv xj Uzwpu jweéecCé’ f

Volume 12, No. 3, Fall 2016 (RVRR)

|/ -



A+ Gnp{ Qi oo W& lgaiP) 2 iCzp CxijB % A | 2 oy
3
"/EIEV AlZivééewd M;I 0 Wl&ﬂ}%w@‘ﬂ(ﬁi Z%W&Wa%)zcc a Qel/%/w,ﬁb\@ &\E U
y 1o~ @fte ¢p O ‘Eff’w/Ep%euumaAnm YhapAl & 7

) ¢ Av 2al) &y AT ¥ k! & %a VA ZMM%&@&%MQBAJ
. Ao o . C b v w BEwCm@yegivdvp A

C ey wlBhz OOKKE %a® E ¢ 1/zv° & Zﬁszyé’zhlg/)ﬁgmmE@g;éBkv%EEqu
byt AayCull cae gDl ) ynEs | (,% -cu\{vé ii||EE1EQ/LPéé%“|q:B(®my%z
) € PXEjw z%2\a YL@\ Y ABY REEA z%myll /MA « Az ﬁavOaE’ @/&m GEE W e U
, 13 /0VABNYIBRZNZzLAZ €0 bl X| zt UCHEwoOwz

iy m
ALY e A 2z A2 ¢ 866 Dipmuwﬁéﬁﬁyy XM pﬁlﬁ\%d\/\/{/m 65 w3 %l

@owow Cou
o £l WY EEWEWZD T U 048 4 AL

G a6 85 v C pE Oty WeEDRG X Yok WA 7 mmr;/ﬁmpum CodwaA
-0 WAR «WEH InFBEA°YE & 1 & SBoilNA | zH T ’_
} UGy Adz { 6B ciBy OB § FhjP WIRRBCE ne~A & T
¢ 08- U oy G )Ew A Y Dol w3 Ay A 6 :
0 & By W [pE AEEOE okk §)A G ¥ 0++ /
- A XS LB oChapt i w &e0&Ng v A {y/E
)"ﬁﬁl\ﬁﬁg’&]@@yé/z\! ¢CEij CAQHEN 2 & wna
0 671%B: ACya%A»yGEAE ua/‘l/oﬁylo Ka . /&?OW[ET £, OCvwuE %

”X\dﬁg WRVE OB W 1 W
1 8, °
AY raminGiev & BEMENS A)utAAvyAan %/zvﬁ,u 2@% WEY 0 v Ao A

UQA)BUXYJCY Ha v °Aéiv ¢axnA z¢ /ZIYA%
AvadP VA Y LR U 20 Ry A&V
I AY yoAGP Gz 9 AR ¢ %ﬁwdamﬁwa@vaﬂ?/iY%Au 11 3G wWedGAAR |00 pAVIAEY we{ B

Ag o0y & discEywhgo 4, u3v3AC2u AA
O i WO ATY VAA U AsGRED)EEAL A aivC b
1
X Ayvb 1 41 HieiRB Y Y2 A U ) oChUAIEAWI v b A

Yok jo C R B Y& AU AP YBPFEEBAC dWGa Y

Yol §)3Ai¢ YEk € & Mg EO z22wWOBAK ¥4 A21

| 60 ©w WAWCAE3V G/46A X YA I ° U 1/6

KA Y 8008 WAz 5. W I8 3 ?Nu;y\%%@al A
WEyYy v % A& OpAD 4 EEGEW &Y W

oEgu%chmmZO\Mé\mﬂc@cElgeoUA > § :obR GAJCE §

¢ { /AEyU Yy YACU Ll YOO ER 40 v YAVA & ¥ - BAT 0 g1 CEI +4%yP 08 OACH

L %M)AS/E@‘E‘MLW RA /) et ) COAWE A Wi. PRPWRER HE-y AL

CzyeEit ¢ * W@ V3ol YK A YageHa & L A
P YCAEA A& [Ow i 9 [AIREYVHRZpHEAZY Yo

WEYy v¥% %Bv,wz § ABWE ¢85\
2EC] CIAE Bav A B 3Chb @ & tA)i © 3Aty
dwOu atrty°e 0 CEi 0zwé

Gve¢%ywEi UCz (-8/°E Ad:

Co w@&t BIvsEE,w E w 60t WARBEE@NIBD A
%x U {wpAIDERLZ AL z yABE3DD § .Y WE |
, .40 CeavwalE I gatsvytr o6wA o2 tv xj Uzwpu jweéecCé’ f

Volume 12, No. 3, Fall 2016 (RVRR)

I .



# W)l a/06)t WA@® W{ &' + €Y %GBT ¢ ARG %z

awoo . v YoV ¢ WZ Aeg w-~ 6AT "0 = 0wy A
%0 I 1 ~opn
+# 3 . 1% 1 A «
-* /"0 1 -0 i Yo»
- -2 0 A-yA¢ ’
(12 2 4 2 3 EEj
o+ -0 3 -0 3 UAU-T
4+ + 4+ + 4+ + + 0 i
(- / ++ + e A«
0 + 0 , 00 Rz
+# 2 +# 2 o+ A-yAc )
+ 2 , 40 , 03 Eé
o+ -2 -* 2 UAG-U
(& / 4+ + A +0%pi
(02 - 4 + 02 - A «
(#2 ¥ 3 4+ i Y2»
G* , ++ + o A-yA¢
, 44 -% 0 , 21 Eé
o+ -9 - P . UAG-U
(O ++ + o . ) f
(" - . /% 0 A
L= 0 /"3 2 * . i Yo» /
(0 + +1 2 =+ 2 A-yAc
, 0, , 0/ /™. Eé
++ + -%, -4, UAG-1
- 2 E 0, =9 p A
(.10 4 + 10 A «
(#2 + ", o, i Y2» 0
(- P+ - EC |
o+ L% 4 L% 4 UAG-uU
A VY vy v
'51\;: UL
T o
30
-g. : Yelde  ARAY Yelay
= . 'F"VF'I FIOF vy
. e
» @) ads: oA
Jypare £

#HWiWAD Lt w{o y #ACw~S$axy°Ad (WOl EEAYSGE O ws %L

, . 4B CeavwlE I gatsvyt OwA ootV xj i wecCcé-

Volume 12, No. 3, Fall 2016 (RVRR)

I

Uzwpu



#ybil o wahew Sawd wiiGCh & H Y2 iiwEAIANGZ A6 X je{-B1l 6V ° «

Ulyv AU

5 ; . - 1 awu
/I - 42, (2. +/ (- 42. (04.0 + ¢t vy
0130: (, /, (. 03- (1344 + ¢CEA{ ¢
., + 01 + G, +0 + + 1yl 3,
(. 0, + (1/ -2 1223 + %uCE

+ (2222 2222 + vt 3
+ (0344 0344 + Y%A E Y
G . 21 + + , . 2 + Y2A U

o1, - + (01, - + + awz |
011/ (b, 40/ (. +. 1/ 121 + Yo |
o/ +/ (0+32 (., 2 + ¢1?

, - 4 ¢ G - 4/ + + GuAz

- 24 (334/ (,003 (.1 2- + ° b aeA

, 112, (.--3 (, . 34 (/ 0- 4 + UAG -1

#ybPT U0 %oo$avwewHng o Ciywhd ¢ pRiwBEAVAINGZ A X yo{-2 0V ° «
Uvv AU 5w

0 / : - :

+ (b 421 + + , 421 061 %y

+ (, 21- + + ,211- G¢EA{ ¢

+ (413. + .41 02, 4 vt 3
(- +. - (404, + + , .1 - %uCE
(. --1 (, +/ 3 (. +. + .+ Lv1ly,
(-7 13 (3. +0 (,/0 + . +4, YoA € Yau

+ (/| 423 + + / 423 Y%A U

+ . 4, + + /. 4, aQwzj

+ (, +4+ + + , +4 + Yo |

+ (. 4- - + + .4 - - ¢1

+ ( +. - + + , to- UuAz

+ (12, + + 12, EY
(2 2 - (, +14- (/13 .41/ UAUG -1

, . 4B CeaviwadE | gat vyl O6wA - xj Uzwpu jweéecCe’

Volume 12, No. 3, Fall 2016 (RVRR)

/0



VAs VoA e VPAITRE

15+ WA g WS e gl W ggeane
1¥F.
Ve ARRTARA SR RRVARY &
Yoo
A+
5
ff
YV/AYA Y/AFF YO/vay
Yo . ! l_. . - . - . . -

\ Y Y

2o ddls il oo

460, 0 CHPA cWX caNMAE I ORANBLVE Y OBEC €% x| @-°

B gy B S e g5 " ggomme
Ve
& AYAAAD  yvq Fry YA/ AA
- VFe
- - \0 f -
3. Flap
‘3' Yoo
3 A
-«3 5o
.‘.‘;: fo YY/YAY
4 Wiras  YV/raa
- T VIVYY & PP
i * - + - - +/F¥F VYYD
\§ ) ¥ o
= Ao 8 lowd

a0o, U0 CPA ¢vwa ¢aMAE i ORANBLVE Y ONBE § %8 x| @3

Fra/frn  FRPAYS
Fer
Bes Bl drae o pme B de Bpde ol gz
oL
2 TeAINYD
EN Too
=~
1 Y-SIFFY
oe WYIFYA VETIYOD
\% VFE/AYS
= e | MIWYE VOIAFY
' J ryivey  FYEY. FY/AF
) Y 5 Es0tme
48y b}l@d .

°©go« Yy CYWw« ¢Ow3d %{l AVEBAU %A %! CAaulu

6 Ewezz W)BECDm2w 6 A ET.& O A Cauniu & o-°
C Ezll ¢ A% YpATI X RIS O WV BE | | 4 ginpyy g R a2 wiBwe = ¥ 6 CB %1 @
U Gp2) & HECC 2w § A1 ¢ Efae DAV a°amu5wué‘Am) ABAEY v s AY WA
¢ EVACALY %GN@MWEM?’@ACa%IpuﬂIBl%mV%a xj A&aw{u 0a
Eo A& o ~Ee ¢ AYE & & wAHW

, .40 CeavwalE I gatsvytr o6wA o2 tv xj Uzwpu jweéecCé’ f
Volume 12, No. 3, Fall 2016 (RV/RR)
/1



CANUVEWHaz At gwz | Xj  Y%v¥awz u§hAeYesEk iz BizawEEe y 1 dav 1 A
¢ AOY zRVERA SN E AVIRAReILL  ° 1 %1 AY AU

- 31§03 xj Yy Aawy %y V@B/@w@wumﬁmAaly%mszﬁAQy
Y Cawdve £ Bewe il by PT 0 #%waoi ‘
/- . L, +2/C -03
. e e, -3/ 4 11+ -* 2 -
C %A C w4 z ’ ’
~ ¥ ALED 2- . + , 44+ . -P

iCz xj oOweényy @EAS WoIRTE NG VAAZ oGt WAP
CvLwivEgecpate £ Ucv FTCWRY /) Ggy®n ALY %o X| Yv.
6°0 %wo-.-wA )e¢Av T A«AU Uzwpu APCAz 1 CI . £ €&V Y%z
U WOWERY * AR ¢ ¢ wARBAPAC Az Awy Avey, OB& /v " ineA-Rndeiysry
Cy %& ¢v OAywRTt BAO UMy MPAO)Y VB4 THENA Bz,
o cavk-wA YW IRPEGE D0 AE WS B i x4l 2 b U A ik 3 AR YCvaAMER !

€1yo U@ty Pl THBPLE Avl %o psida W KAVD Y16 w h @4Aws AT~ 0
Xj oweényv yADW&Y I awWRIke F8% G DBACEENE) %Y © ¢ %-
Bi %8 ve 04! AN Gk &y Avie Ew aypwy ¥ vGhEOKI} Bt o B \¢ WadzY 1 A @

&1 %o AQU yCApevAdaenti %iAz UApaod j wdAT 0 Ppi
wiICu) I piEu v¥% AY%HAL y' %A 0Cz xj o6wéwoyv ¢V %z
t%A0 ABGAS Y YO~ y e%unRU ALV AyZhhue &,%0 caumnaw&yy
) © 00 AV VLvHHEA pzA B0 { JE YAMIE% Ny Vet GA 1§ ARAEDA BE & v A G
A& il W»° BET  %C ¢ EP CAAEGN ME gLy Cly.34 4 Y Aadun 200 1 Ak
MAEFGNY GRNED WEBE SWE - A s pou KECNEREWAE VvV E LAWD (
I xj  AST w{va ANWWIMAYAEZR 7 VoK 2 WE 15t Wh € 0 CRAVSLAMNA 24 VALY
At AQ/a Hiplnvi 1opvea RAED % v U ) CAv a°ywAn %
vooox ]  YAwZBvwzg & waliduanEpvak y

v Yu~ Cy ¥ Aw ACKvY 6w VA ! xjwz o £% vlﬁ/a o GRNIENY PEEH AL & Wz
UgCHh ) ¢.AMy -y CR¥E GAZA Azq:y Vv & 3AD AW

B . w%vyg,wz ¥ 0 AL W68 w S B 20681 aEy & w Z
° I v AC A wijnik A5 VOV . A
v Az R YYEPRD wEE At (Gu 1y

3 i 1,1 3¥
Rej % WmeNcmawAuAmjo\w /zé.%éia Ay LLLW%@CXE@)E%IGOUUOA%E

¢Chpl Vv GveRyAECCW CzwAR Y5 Ko £
cwau v CarwawAv v @i/z\?v:&/é/vl %G A q/zv 4,9, C47/242 Vz%(a
AbCAz ' %AU Mw | Asprlazc(,Al/zwaE“"”Z OA?/ ) % 3
X it G €% 8 Bt 21C% AE Cwd Eil) C v 2 & Véw/ﬁJ . a‘s"”AoZ ¢ AL wi
1% Wit & wRINE/AE D Gz kR Ue Vi Wi v jx I v ic 9
¢ UJ ow{y1 Az § 1 A.avavzkA U
C P& VG HViBFLBAY G AR It u/C|e - _ o .
P hi VG ?uwy Yaz Al g 2Cua VBeG/CAAAEY °vl Y

4 a°E 4a6 VB 0ABW~ ¢Ow3 Az ¢

, .40 CeavwalE I gatsvytr o6wA o2 tv xj Uzwpu jweéecCé’ f
Volume 12, No. 3, Fall 2016 (RVRR)
/[ 2



(UL Cygalan) (gt 4olips 0334

MJQ

LPN
Aes
["2N
Fer
Do+
Fou
Yoo
Yoo
Yoo

-

A+

N

Fa

B

Fe

Yo

Y.

\E

Yo«

VAY/AY

ALY /0A
Yee
Be
2 18/54
3 || v
) Y ) Eseme
_a*
FYIYA
YY/A
Yo
AY%AUL %a %t Cax%i(d 6XJE -3 jviuCCas °fi
VALBY
Bl B L G
YASIVY
VAY/AA VYAF Wrve
: AriAY 1 VAY s 4e/Fe Ae/F vy
v - - o
l Y ¥ ¥ s v
4g )30 0 kond
v ¢wz ¥ ACwAGREWIAORWzOV ¢ LY WETD Cv
yY/ya
I I ]
Aew~ ¢ows Az ¢{ A&y ®BvGWwWE ¢dws3 %t 1t AA
, . 4B CeawadE | gatesvyt o6wA ~tyv o xj Uzwpu jwecCe

Volume 12, No. 3, Fall 2016 (VRR)

/3

]/2 Z

<
)



KaramouzM, Ahmadi A, Nazif S (2009) Development W
of management schemes in irrigation planning: . o
economic and crop pattern consideration. Scientid- Economic Efficiency

Iranica, Transactions A: Civil Engineemg  2- Social Welfare
16(6):457466 3- Mathematical Programing
i , 4- Multi Criteria Decision Making (MCDM)

MedellinAzuara J, Howitt RE, Harou JJ (2012) 5 Tyansaction Costs

Predicting farmer responses to water pricingg. jointpProbabiistic Interval Multistage Programming

rationing and subsidies assuming profit maximizing (JIMP)

investment in irrigation technologyAgricultural 4. WaterTrading Ratio

WaterManagemen108:7382

Nikouei A, Najafi B (2011) Welfare effects of

&

m\

o

<\

O
l

establishing agricultural water market in Iran case of U« (Pal
irrigation networks  in Isfahan. ~ Agricultural aj5rc6n1 3, Juana L (2016) The water markets as
Economics and Development 19(76}-82 (In effective tools of managing water shortages in an
Persian) irrigation district. Water Resources Management

ParhizkariA, Sabuhi M, Ziaei S (2013) Water market ~ 30(8):26112625
sim_ulation and analysis of irrigation water sharilngritZ W, FerrisM, Kuhn A (2013) Modeling water
policy effects on crop pattern _under water scarcity. allocating institutions  based on  multiple
Journal of Agricultural _Econom|cs amevelopment optimization problems with equilibrium constraints.
27(3y242252 (In Persian) Environmental Modelling and Software 466207

Tisdell JG (2001) The environmental impact of WaterGaIIegoAyala J, Gomes.imon JA, Arriaza M (2011)
markets: an Australian case sFudy. Journal of yrrigation water pricing instmments: a sustainability
Environmental Management 62(1):¥130 assessment Spanish Journal of Agricultural

WichelnsD (1999) An economic model of water logging ~ Research 9(4):98299
and saliniation in arid regms. Ecological GomezLimon JA, Martinez Y (2006) Mulicriteria
Economics 30(3):47%91 modeling of irrigation watermarket at basin level: a
Yousefi A, Hassarzade M, KeramaZade A (2014) Spanish case study. European Journal of Ojpewt
The welfare effect of water market allocation in ~ Research 113):313336
Iranian economy. IraklVater Resources Research Hearne RR, Easter WK (1997) The economic and
10(1):1525(In Persian) financial gains from water markets in i&h
Zaman AM, Malano HM, Davidson B (2009) An  Agricultural Economics 15:18B9
integrated water tradgi allocationmodel, applied o | witt RE. MedellinAzuara J. MacEwan D. Lund R

a water market in Australia. Aguéiural Water (2012) Calibrating disaggregate economic models of
Management 96(1):14959 agricultural productio and water management

Zekri S, Eeaster E (2005) Estimating the potential gains Environmental Modeling and Software 38:22468

from water markets: a case study from Tunisia| 4, Ministry of Energy (2012) Updated studiesf
Agricultural WatetManagementZ(3):161175 comprehensive plan of water country Gavkhoni

Zerg XT, Li YP; Huang GH, Liu J (2016) Modeling catchmentTechnical Reportin Persian)

water trading under uncertainty for supporting watery,panssoR (2000) Pricing irrigation water: lierature
resources management in an arid region. Journal of survey. The World Bank Wonkg Paper
Water Resources Planning and Management 142(2) Washiﬁgton D.C, 80p ’

, . 4B CeaviwaE | gat vyt O6wA v xj Uzwpu jweéece’
Volume 12, No. 3, Fall 2016 (RVRR)
/| 4


http://www.sciencedirect.com/science/article/pii/S0378377411003416
http://www.sciencedirect.com/science/article/pii/S0378377411003416
http://www.sciencedirect.com/science/article/pii/S0378377411003416
http://www.sciencedirect.com/science/journal/03783774
http://www.sciencedirect.com/science/journal/03783774

Gv3uctv Xj U L L ABCEABWIE | @A sVl
Volume 12, No. 3, Fall 2016 (RV/RR)

Iran-Water Resources

Research 0/ _;
Study of Environmental Performance Criteria ¢v artweeAv wz A-%ui 0A, U
in Karkheh Reservoir Using Enhanced Model CE-X | ¢CaCi y 1 Cuwpe?ly e
of CE-QUAL -W2 (V3.72) QUAL -W2 (V3.72)
M. Saadatpour™ and A Heravi? ¢y A bweprawbP A anmAOl
a°cCi -~
Abstract . oAth B G & A Gl B oGvivE v v 3L
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Using Water Footprint Accounting
for Optimizing Crop Patterns in Sustainable
Development Scheme

(Case Study: Qazvin Plain)

A. Shokoohi®*, H. Ramezani Etedafj
S. A Mojtabaviand V.P. SingHt

Abstract

- . . . . i1 & 3 =e
Agriculture, as the main water consumer in Qazvin plain, has U ¢ %42 E C z
attracted the most attention in water resources planning. Inthisg C & w ae U
study, water accounting and virtual water trade concept; is

used to determine t optimal crop pattern in Qazvin plain ‘or

better agicultural water management. The results showed that X |
total water footprints and water resources footprints are al out § ¥4y 1

2053 and 1411 MCMlyear for period of 200614,
respectively. About 49.8 percent of virtual water footpril t,
55.5 percent of water resouscotprint, and 55.0 percent ¢

net benefit were due to agricultural product export. Ceasing | w § Al ~ U
export of main crops from the plain would increase the aver age

economical water footprint from 707.2 to 780.8/ mmillion
Rials. This would not increase the benefit per unit of water,

but would even decrease it. Twelve scenarios were defined to! 72y WA € @
determine crop patterns while sustaining the current cultiva ion
area, net benefit, and water resources saving. Closest scel arios

to the current crop pattern and cudiied area, i.e. scenarios 3 ,
and 11, saved 23.3 and 2 3.

8
resources, respectively. These two scenarios respect /eI)E

improved economical water footprint up to 521.3 and 503.7 m~
per one million Rials.

Keywords: Economical waar footprint, Water accounting
Virtual water trade, Food security, Qazvin plain.
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Drainage System Design by NSGA Multi - @& ¢l wl o éNSGAIRLTAGY &2 WRPCAZ (,w
O.bjectlve Algorlthm using CHC U ¢ £EE 5
Economic and Environmental Approach
%3166'/6/ %oy swl °uws3
H. Mazandarani ZadeH'
a°cCi -~
Abstract %C 3 'éV\k’C M&@Mﬁﬂlé. ,M E; ﬁ'%g{zéw@g. b,l' N
Salinity control and watelogging prevention are among th 2 9 g' ,Zy w lE b I C ' @/EES\MIZ ¢ ww&? 8 : A ‘
most important purposesf draining in agricultural lands. & ° E ©%“%CH xx wA&Y ALOJEYQVv Ov
Accordingly, drainage is considered as an inseparable pat of A z N\BT Bwz ¢ %ChY%wi Az | %v AY
the irrigated agriculture in many areas of Iran. The me o8 [ v /2\;,/2,5”@@ G @W@ V% v € %)(\Ifl/zEﬁ 151
problem of drainage is the discharge ofidraater into the A 30 3 N . = XA a A A
environment. Devastating environmental impacts . re A(E A= aw Eu x| a¢ CA‘ Co, £ C Op..
consequently seen due to soil salinity in many parts of he € v %@\C Aaw E C v Adv Az w-pu C 9‘
country, especially in Khuzestan province. Since the reducion ¢ w & 3% C a o U (DIB—EN\O%/AVM Imdw Axz° 5C¢
of environmental impact leads to increase in construcionj A ¢ Adyy V\ﬁé@ A B g\ ¥ y Aol wa y o eu Y
costs,the aim of this study is to present a model to define he X\ 0 X 20V YCH Yz Ll ET & ok 3
design parameters, including diameter, depth, and dists 1ce,a voav.o a , y 7a N N7z 7" Ela ¢ ’
that not only meets the economic objective (constructionccsts) @ ¢ ¢ Ca@Ci EcCv Avkip 8 A @ OEawi $ A
but also addresses the environmental issues (increas¢ th¢ ¢ wz | a°a y1? v CEv>» | ywe
quality of dishiarged drain water). Due to different nature >f | Couwive E 7 Ly 1 B CWao 1 A
economic and environmental objectives, multi objective ma Jel A&o 3 o = 5t ) EAﬂp ':A& W éy p
should be employed. Evolutionary optimization methods are . ?‘ a } b . 0 wial - Ao 9 « ‘_‘6 v . AC ¢
powerful tools to solve multi objective optimization problerr. A € W ~ Adézll CE W]ﬁg BN CAA WY 20C v
For this purpose NSGA Il d@sed on GA and specified for mul aCp°coaa )I [6CRER WA ° B O @ 1pv§/m OA w £U
objective problem, was employed in this study. To apply he Eiow & bthw w G O}/& E i P w Ywo Ov | é1 w,
proposed model Selman Farsi agndustry was chosen as v, %, A & A3 Ei i WA | o © G 1 ¢ A X
case study. Results showed that better quality of discha ged Aip ¢ a . ¢ v AY A ‘Z w ya . ) N N ,
drain water could be achieved by incregsionstruction costs i& v Cxy xGuya ¢y 3/é?EUAYZ EtaCweeC i
and reduction of installation depth. A %100 increase in y | y e QY wCCa £, Wz C;Eva EPBLEOV
construction costs due to change in installation depth cculd a A %5 VA 9] ﬂ_lﬂ{ " 0 + 5
result in a %50 improvement in discharged drain water salir ty. ¢ Wa}ég lml OC’AUZ AC,« y /(;Oﬁ ! XE] ! aa’“’ ¢
Also results showed that both economic and environahe 1t y3 ':V“W - Q"8 W(ZaE UJQ j\ y u&u U(VWE: ey v
goals, along with sustainable development, will be achieed 8 © & Y ! %Wa Oowu¢e oa+ exrd&E Az
simultaneously for the pipes placed in depthes between 1.2 ajdo E  © J y A . +3%0 Aé&o p 11 1y O ¢
1.8, distanced between 30 and 80 meters, and 0.1 in diam :ter.
| WA R CIALT ECYl Cop8elA@dM Eiwd o
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Impact of Drought on Groundwater Quality CEPCucemee xj 20A y ¢ CaC
and Groundwater Aol mw AE O
Level in Qorveh-Chardoli Plain Coy* mwhie Y
F. Asadzadel* , M. Kaki2, S. Shakib& and B. Raei* 'EY v vy a{ACIZEC iwpi C BaA L, C 1AV p %A
a°cCci
Abstract A e e ~ A o o -
Considering the climatic cafition, drought is an inevitable A IVC AvR&®E  BodwE« CLEwEBw0a Az A« A
phenomenon in Iran. The probability of the drought occurre/ice ¢ {8 i wY mﬂo@vf}’\/\@mﬁij X Wip o A

can however be predicted using the recorded meteoroloticgl . « .. o P A p
data. Due to the drought importance and its impact o Cav Urav0E@UUwIbv w23 ) WEi v

groundwater resources, the influence of drougm = 3G & @ FUAC~| ey OWEj Ya8iz wi j05 w AEIYVEB v Y

groundwater quality and ground water table of Qorveh 5 ¢ 3,6C 7z (VB ZEO B C dinga ey A E.-
Chardoli plain was evaluated in this study during the last 25 & y 7 [& ¢ ¥

years period. Monthly precipitation data (198713) were & v UNEVAZD Uﬁf& Y& i Vn/Z%Am_C\: Ay lE,W“_/ﬁ_ 0
applied to calculate the standardized Precipitation Index (¢ PIS#S$ 1 %v © y w, 0. AD® CGAvyvizd @ wavi oyz #

which was then sed to find the dry and wet year:. jm%é{ O M@W&\@'&NMODM& é

Groundwater quality was also determined using electrizal A S . A . L B
conductivity and sodium adsorption ratio and considering | he @Gd:l‘q:d"éwl a w E _C,GD ya n/zwﬁévﬁ QuaHee
Wilcox diagram. Kriging map of the water quality and watzr ©)E  + w i v ¥av A Acarh &80 ix YASCSE i #EY
table were produced for wet and dry yearsousdwater AD Y e 3 SEE@VCA YEE W 50 4 X
quality of the QurvetChardoli aquifer were classified as C2¢ 1 )§/~9\RyEAC$£ G’/‘{Mﬁj&m Va£a3 ~ Wliy‘t@ . lil_a 2 A
and C3S1. There was no significant change in the water qu 1IitnyZ w oA /EQ/'EVEVY@W]_?BC z %’ o EORC ¢ %E ¢
even during the wet period with raising water tab 2. )E‘b&:%lﬁj wEpAR@BAA P&GLEC CY %L (v a
Groundwater level has changed 29.35 meters (increasing) andgwx o 1 14 Sy, A FEos (B0 A F 35 w8 b sy V)
13.39 meters (decreasing) during the dry and wet peric s, %y N \/ZWWE?V AL m?@“_el Eja W:m . ,WE__y
respectively. The overall rate of decrease in the water livel ¢ EEV&! B& 0 W kﬁfﬁa@ﬁﬁsz G2SIA WO | y1
during the study period was 49 centimeter per year. ‘he 3,§ v 3%z ¢ Y%hwu| ) @%ky! @68y %o §
greatest decrease in water level were observed for easter’ ) and & ~= ., .« 1A 3/ o N Y T
southern parts of thdgn. SGLI%W(ZWA /’/,4WZ /“I?G YV(DQJy \/@}5 y AAy R 3
gy Cé %E . QWA | Aemo;wz& & U W Hn E(
) CAv atvi p¥% o

yazawoav Al xzijl CteoeedEd -SVECG /7 [ wi O
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Experimental Investigationon the Effects of a o pp A BAC oMESEWAEWECA 124z
Selective Withdrawal Gate on Venting of G j BG adh« ¢ UG A
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Turbid Density Current
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Abstract _ o .
Turbidity currents are one of the factors affectig ¢ Aw & © AC saxk Wik 6 ¥ 4 W CiHvay € ¥ ¢
sedimentation in reservoirs which reduces the water capecity n 1 A e ; N N A 3/ X N 141
of reservoirs and useful life of dams. Opening bottom gate s is G A)ptHMZX | Uz wp uv . ¢ CV 280 U 2
a conventional method for venting these ents preserving ©° Caelu @weé ¥%@daed8cy WNEGO AEC &Yy VO o
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gates on a dam has variety of functions in managemer : of N O oA -
reservoirs and as well can have a major impact on the outlow %2C U ° YAV A £ Y888 U Qudb Rovl 200 E3EADE VI i

water quality. This study have tried to investigate ttece of aCe i C)}VE w2 At B \BGa W&ﬁm% i 3G §n
selective withdrawal on venting of turbid density current

through reservoirés outlet . O g « tﬁiU@@pchsi“WMﬂ%zg&/Mméﬁ

been established on a wall at the end of a flume at heights >f p, +y0I10 | w Y waf by 1kl A @éyl/% Yow A
15, 25 and 40 percent of ambient fluid depth. The Turbic ity

current input with concentrations of 5, 15 and 30 g/L were 72W i =+ A& CwAmyv %l a¥%hvAE?

injected with a constant volume flow rate. The results shoy/ed wgz0 €, gy ¢ Usa AA wz ¢l y ¥y I
that when the gate was placed at 5 percent of the fluid de pth, -

the amount of output concentration was averagely 10 per ent A Ad®e At CAI GWw y aCwno y )°ct

higher than th concentration of input turbidity curren. G« y 3, - ¢ G z LV & 0 BACUIW ¥ €~ wised
Keeping the gates open for longer durations has increase | the .{ e BA S PN VN o
venting efficiency to 40 percent in different depths. O WAL . Um“}i\ :@ LY 0373:@ BV H %A AAQZEJ 2A O
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