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Abstract

OUS>

The question of security is a fundamental question of survival and
life (structure-function-performance of life systems). Water and
food is a strategic necessity for the life, independence and interaction
of any society (earth-soil, plant-livestock, socio-economic). There-
fore, we are facing a biological and ecological question (search based
on the link between natural and social domains). A central idea on
the connection of natural and social spheres and the assumption
of the article is the geographical and historical discontinuity and
therefore the (temporal-place-spatial disconnection) resulting from
the implementation of development programs and budgets in the
country. Therefore, the main issue is the challenge of how to raise
the question of water and food security in the 7th plan. In other
words, the main question-challenge is how to design and implement
water and food security in connection with the social environment.
The gradual and continuous disconnection of societies from land on
the one hand and the separation of scientific fields (social sciences,
technical-engineering and medical sciences and animal medicine)
on the other hand, have hindered the correct design of the prob-
lem in development programs. The gap between the biological and
social spheres makes the scientific-operational efforts of water and
food fruitless. The 7th plan, as the first program benefiting from
the national land planning document after the Islamic revolution,
is the best starting point for re-designing the country's development
movement based on land use planning as biophysical land planning.
Adopting a critical method influenced by the ecological approach
to programming and budgeting is a way to analyze of biological
changes with an emphasis on water and food security. It seems that
in the first step, conceptual revision through linking and correlation,
such as the correlation of "culture-biosphere-technology" and the
creation of a composite interdisciplinary and transdisciplinary tool-
box, can reveal a new formulation of the problem.

Keywords: Biophysical Planning, Social Hydrology, Ecological

Programming, Plant Diversity, Nexus.
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Abstract

OS>

Water resource management has always played a crucial
role in sustaining human life. Wherever water exists,
civilization has flourished. Analysis of laws, programs
and policies, and guidelines in the field of water is one
of the topics that has attracted a lot of attention among
humanities experts. The aim of the current research is to
analyze the discourse of upstream water documents in the
time period (2000-2009), the statistical population in this
study consists of eight documents from upstream water
resources. The current research follows the discourse
analysis methodology using the Laclau and Mouffe
approach. The findings demonstrate that the dominant
discourse during this period is centered around protective
and participatory discourse, which serves as the main
theme and focal point of these documents. This discourse
manifests itself by contrasting the governmental and
non-participatory discourse with the protective and
participation-oriented privatization discourse in these
documents. The main and floating signifiers such as the
discourse of qualitative support for projects and programs
versus quantitative growth, the discourse of reducing
government control and promoting public participation,
the discourse of multi-dimensional approach to water
resource management, the discourse of privatization of
projects, the discourse of resource management change
and decentralization, the discourse of environmental
protection, and the discourse of technology advancement
and knowledge production all contribute to this discourse.
Keywords: Discourse Analysis, Third and Fourth
Development Plans, Upstream Documents, Water.
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Abstract

LRVCES

Formulation of suitable strategies in the agricultural
sector, considering the limitations of water resources,
can ensure the food security of the country and reduce
the country's food needs abroad. Aquatic production,
as a healthy and nutritious protein source, can play an
important role in employment, providing health and
sustainable food security for society. In this regard,
the use of modern aquaculture systems that have high
productivity and less water consumption can be very
valuable in achieving sustainable aquaculture. In this
article, while investigating the current situation of
aquaculture in the world, the amount of aquaculture
production in our country will be presented. We will
also discuss the role and importance of aquaculture in
achieving sustainable food security. Finally, in addition
to reviewing the tasks and performance of the Iranian
Fisheries Organization in the sixth economic, social
and cultural development program of the country, the
obstacles to achieving the goals of development programs
in the field of aquaculture in Iran will be discussed.

Keywords: Food Security, Development Program,

Modern Aquaculture Systems.
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Abstract ouSs

Water security includes sustainable use and protection of water sladble ) Cblas 5 Hlub oslatwl Jels ol Cual
systems, protection against water-related hazards, sustainable Sl dzwg ol b hde O )l,y, w ol 3 CBls ()
development of water resources, and preservation of water olusl sly T Gleus g lasShes 3 Cblis g U lis
functions and services for humans and the environment. To

investigate water security in the past decades, the WSIM-GL-

Sladas 13 Ll Cunl Guyp T Canl Canniboow 3
Cpe 9 WSIM-GLDAS T Cacn) Jde ) desndS
DAS water security model was used, and for assessing available s 79 = " )

odlitwl GRACE oylgale glaodls 3 puiwd 33 opsd Ol

water storage, the GRACE satellite data were employed. Then,
CMIP6 glodas I oslatul b goled Joe SO pupw -

a multi-model was analyzed using CMIP6 models to investi-

gate future changes in temperature and potential evapotrans- 23 (PET) deulty $ys- 50553 9 Lod o] Olyesd 5 alss
piration (PET) over the country’s medium-scale under SSP LS 9b wy s SSP gl g sliw Cusd 2948 Gl Jawgie
scenarios. The results showed a decreasing trend in available Oyl 53 d2adS dad 95 b (eiwd 4o 0,sd Ul dls Hlis
water storage over the past two decades in Iran. The outcome sls ylés u—.‘T Gl Jde 3luig s Cawl diils LéalS Wi

of the water security model indicated a negative return period R0l ol Ghie yeiS S 5 O 39aeS CuiSHk 0)90
of water scarcity across the country. The lowest value of WSIM o3 35iS S3Spe Bblie 9 LBb das 5o -1/ b ldde
el 3blis gl 33 Gl Gl el o (lis &S 39850
bod dogs B Lauhsl Wey Hl Glid Leddl Glag Sk
- 3 9 (SSP5-8.5 ¢ jliw Cuodd dond/ pwguudw do)s +/VA)
30 (SSP5-8.5 gyl Cusd dad/jodue VOV/0) B,y

is -10.1 which is seen in the eastern and central regions of Iran,
indicating the low water security of these areas. Climate pro-
jections show a significant increase in temperature (0.78 oC/
decade under the SSP5-8.5 scenario) and evapotranspiration
(153.5 mm/decade under the SSP5-8.5 scenario) in the coun-
try. To increase water security, it is necessary to take effective slegiliul Sl 4 5L L:-?T Cucal Gali8) $l 2)ls 59dS
adaptation strategies, the purpose of which is to increase the SIS Codyb 1331 O 3 Bus oS Sl (g5550 )L
water storage capacity in the soil (green water) and reduce soil Sialidl yehaieds Sl ioluwyd GialS o (uw Of) Sl 5o Of
erosion in order to increase the quality of the soil and maintain ( L:-?T g._‘T) Oilbwe GHlworsd Cud b Jads g Sl cudS
the storage capacity of reservoirs (blue water). Therefore, the ol Wb saS oanl ladeby 1 by Col

adaptation strategies to climate change and its effect on water S “r’T 5 “T’T Sdoa &}53 2 OT )t’L B ﬁl’él 5 g)ijL»

(3] 5 oLl elsiz] Gaeuils slodaly 9 o ST 4
Db d3,S A g
GRACE oylsale GWSIM Jus o Cacial 26ulS slacily

redistribution from green water to blue water, and the long-
term socio-economic consequences of climate change should
be considered in future climate plans of Iran.

Keywords: Water Security, WSIM Model, GRACE Satel-

lite, Climate Change, Iran. 'Gbil ‘G’iﬁl s
yv
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6-Generalized Extreme Value (GEV)

7-Terrestrial water availability storage

8-Gravity Recovery and Climate Experiment (GRACE)
9-Coupled Model Intercomparison Project Phase 6
(CMIP6)

10-Potential Evapotranspiration (PET)

11-Individual model

12-Ensemble Model

13-Independence Weighted Mean (IWM)
14-Multi-model ensemble (MME)

15-Food and Agriculture Organization (FAO)
16-International Energy Agency (IEA)

17-Climate Risk Management (CRM)

18-National Adaptation Plans (NAPs)
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1-Sustainable Development Goals (SDGs)

2-United Nations Water

3-Intelligence Community Assessment (ICA)
4-Middle East and North Africa (MENA)

5-The Water Security Indicator Model - Global Land
Data Assimilation System (WSIM-GLDAS)
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Abstract

US>

Attention to the increase in population, the limited capaci-
ty of water resources and climate change, the occurrence of
drought will be inevitable. This issue has led to the sensitivity
of development specialists regarding this life-giving resource
and the regulation of the framework for the supply of water
resources. In this regard, the multi-dimensional index in the
form of five main axes, including resources, access, consump-
tion, capacity and environment, would be beneficial for exam-
ining the effective factors contributing to the agricultural wa-
ter crisis. in order to evaluate the access to agricultural water
resources and investigate water scarcity at the trans-regional
level. In this paper, with the aim of calculating the agricul-
tural water poverty index, various dimensions affecting water
poverty were investigated and then the critical indicators were
explained in each city. Therefore, this article aims to calculate
the agricultural water poverty index by examining various
dimensions contributing to water poverty. Afterwards, criti-
cal indicators were explained in the studied cities to address
the issue thoroughly. The research results showed that due to
the weaknesses in two environmental components (high con-
sumption of poisons and fertilizers and low water quality) and
access (farmer's access to water and land potential) Kabooda-
rahang county has a more critical agricultural water scarcity
situation of 42.06 compared to other counties. Malayer city
has a more favorable situation due to better access to resourc-
es and higher scores in the environmental component from
the point of view of the water poverty index, also the findings
of the weak management of water resource consumption and
the low human and real capacity (Farmer's ability to manage
agricultural water at farm level), in the studied areas.
Keywords: Drought Crisis, Access to Water Resources,
Water Poverty, Water Scarcity.

G mle Cudils 009 sgaoe Cumez 18l wazgil
D5y dolss il Clizl JLSls j9p o8l 05 9
03 o)Ly dswgd Ylaasis Cuwlus dlogl Cuw e (]
oub L mlie ddye Lozilaz eaat 5 pisu Ol mis
B o sumy Wiz Lasls S0 Lwly ol 5 Sl
Cadyb B pan (uiwd q@lie 003,85 55 Lol Heme 7y
0o 53 Sse dalse Guyy ysliteds (uwjlaume
Oxizen 5 819liS O @l 43 Guswd (b)) islesS
Aolys diedsw gladhisld mhw 30 Of 29 (uyy
Ol L35 jasly dewlxe Gue b dlde ool 5o ulplo .09
D g 5 iR Gl B p Pee alise slwl gysliS
dellhe 50 slaglivsd 50 Glhew slepasls (o
Sooly3eS Oliwygd D1 OLES Gidghy puld ad aisloy
poow L) Bpas) Cuw e dilse 95 50 izd Jdo 4
O 4 5y9LlaS uswd) Gasiws 5 (O Hul CudS 5965
Cumdy PY/+5 olso g335LiS O 188 b (Oae) dewsliy 5
Mo Oliwygd o)l lagliwygd plo 4 Cuwd G50
ddlgn 3> ;YL Slatel CS 5 gilie 4y g Guites Judo @
Sioskhe Cumds i 488 Ly ol ) o i aione
Gpae Cupde o oled)lid bdidl Guses )0
O G=Bly 9 Giludl Cudyh o9 Gl 5 O @l
(430 g 33 &39S OF 03,5 Cupie sl JysleS
Ll dsIlas dyg0 Gladliw,gs 4o

Ble 4 Guiwd (JluSis Ol 1gadS sleoly
Ol 35S (o ,E8 (]

HomePage: https://jwsd.um.ac.ir

How to cite this article: Damavandi A., Saadi H., Naderi Mahdi-e K. and Malekian A. 2023. Evaluation of Agricultural Water Poverty Index in Hamadan Province
and Identification of Critical Components. Journal of Water and Sustainable Development, 10(1): 45-56. doi: http://dx.doi.org/10.22067/jwsd.v10i1.2207-1165



Cape (V)Y Moridi) syl 1,8 Slyso bl 30 Ol cdexia
oz 3| Coul 00 2y ae (5305 Slapasls () 05 S Gy
Jale 55 a8 OF ULl ducwsge pasls e Olojls pasls
Olyen doyd 9 ¥l Ol @alin US s s (39S Cetldyy oy
Iy polo dlo 5 O Clilop dy Cud oaisl 5o O Ciiloy
OYA OB 9 83) Jdd0 )8 oolatwl 3yge Ola) o2
EL-Din) Calisw o)y cobo ws 31 (WPI) Ll 488 jasls
9 Sullivan ¢+ +3 O)Ken 9 Komnenica VA EL-Gafy
&l slalme 3 SO (WAL OS5 36V Y Q)5
(Y+WV) O)5en 9 Maheswari wgd 0 Gguwowes () ,88 5o
3 (VA8) OhlSe 9 GBS & (Y4 ) OhSes ¢ Mlote
Cusdy Gy Sl vasli (ol 3 & wiws Slibxe dlas
syt Glp 935 odlital (T 6 Olou &9y 5 inslaS Ol
GsliS 88 5UelS pasls isleS umy s O L8
Olnl 55 56 38l 1) pasls gl Caul oad pylae (AWPI)
Lyl Gl 9 Wogé oolatwl (YV+VY) OlhKes 9 Forouzani
2Bly 33 (28,5 )3 oslital dy50 §3x9liS i 13 O Cumds
2 39258 Ol @lie ;83 b lshs & Cuul ilima pas i (o)
e Sludgs gl Lol 5 SOl slals @l 1y dilie SO
Sladiu)y dS plovl 3 .adde Olis Cuses 03l b cawlite
ISl (S5 5 reb Jelss 3l gl & gipsleS L 538
SIS Gisu )d oy dalse 5 soladl (eloiz] Jalgs
Olyieds $39LiS A ,88 asls wasl 488 Olis wigie
39S s S SIS Sl 003,85 5 sl Oluo 130
Olyiedy @sleS O 488 (WA (LS 5 en) wib»
o2 5 Gy p Oyl jshindy e diedgw pasls S
358 o 3L (o b Gralyz b $3pslaS 3blie (lulid
Slog b 9 Glaludl &S slue 3B 1y OlySeaeuas alply .l
bl dloye 40 5 0356 Sl uglyl |y OF dicgy Bpas 4y bgs pe
4 yoie olme Gl peluly §3x9laS bl Guisdsy wishyd
9 Forouzani) sgd 0 sl désu,il b (plaCuwlew 3l
Cudg pioriw dsdlhae ool 31 BGus (plply (V)Y Karami
S0 e Glodliuyad GslaS gl )3 L zilie
G Olgieds AWPT 355laS O 488 jasls wdogil ;e 5
Sdugdaw dsllhs ol 50 Gz .Sl $3,)5 5 wous !
Sleddlos (lulis 5 s § Kialyd9:S «de Glapli,gb
s52 gy AWPT jasli .C8)S alod! laglupad o2l 5o Gy
Al Grizma 9 Ceunilume 9 Cud)b (B pas usiud lie
Aibe ige @39liS i 30 Ll milie Cumds 1 aS Llalse
3 el Julos Wlgie duole s (lplo s L5 5o 1)
028 dsdlhas Sy50 Bblis (§3)9LES Ui )3 Ll gilie Cumdy

255 5158 dog 3y98 Ol sdeliy Gusy Olossuad 1o 5 1S

\24

I 9 Canl Godiio 5 Canl b g malyz 3 @l 53 O
bl s Sl doiiz |y O dS @39l S5 il i )l b
£999 sl Gladad 5o (WA QLadl Hds 5 Syad) Jls e
I ol alises ile) Glooygs 33 atus Wad slol oS
0555 9 Gl uzge 9 315 4,8 Wuugd 0)50 1y (ue) 0,5 bl
Sl uT@S ez ed (WM (g 5 Olab) Caul ouds
Sl 553 (Sl 9 sl (Slg) 9 rus i (sloiz]
A8 Gl (Oylae Gialdl (Su3) CaaS als (SHlgils
il (udgs Jpame 3,5 as (ialS (soladl Jis 5 ages
zo> 9 303liS T sadss Olgs ialS sl golaidl Ylgs
(Bl () § 98 il (un b §5H9leS ity )
g589 Lialidl 9 Jls Cush) Jials (alS s Jhels Sl
OLdl) Cawl a2l olyads 4 Lilold dule 9 oo laglish
Iy Olpl 3 T Ohow &5 Ghlue 3 S0 .(1YA0 08l) s 5
ol 39S 5Lad 3 il @alie 3L @395 Sl 03, Wy
Ve ol o 0051y 8 3l glaegS didy Cusdse dSigxsbas
J8lo Bl HgaS Caolue duoyd YV 3 g o Sus)b woyd
252 3 Ol 53 05 w3aes O alie 3l asd 9902 (ruizeens
ool 3l polaz SO 45 310 5153 Olos gbyd 5 ol gads 50,0
Coras Olazr Oy O @lis 31 Ol iy 9550 ol |y y9.S
L0y S S Jyd 3310 518 §30mb e 50 S0 3blie 4
Ol lie 3 O paw WS 0 S35 Ol 35 Olae Cumes )
xS e O)ldas YAV/S £ game 3 .Cawl woyd ¥ gl (o 5ud
ladils-39y Oduwy 3 B O doyd £5 158 53 V¥l SuiHl
Olea ((Y+YY Moradi g Mokhtari Hashi) sgd(0 s
O s s @3kl gl 00 5423 $3)9LES Glaes) (il
23 2 3l Gl iyd YV LSS 55 Jawgie ysbodss (iund i
oy YV il Olpl 39S 30 9 Juoyd FF/Y dilinygls dihis
e 31 6slaS i b s 52 5l € sd90 o3l e
G 9,590 SlagdS b dunlie 50 Ol 10 e ) slacT
9 Pl dase YAV OHSed 9 G)lgw) Cewl dileaygls dilnio
S iyl 53 dS sl YA e 53 AYAY Gloloy
0 398 Qguoma 138 als3 @laygiSs o kel 552
Wolss (Sie (A CliS dy Oud )9S paye ounl ghis
g JS 20y> 4+ B dylsn 550 50 Oliss 3l Ssbas .05
S 9laS Wgamae als Sludss doyd 4+ 5l Gl 9 CiSp)
Sl dodogil (VWA OSasd 5 dlins) d9dre Lol Iy
S st Osaley FF ) Oll 0o odd odlitul (girelaS O
s AF/D 9 ¥+ ) 50 CSo ste Oguds As s 3382Y Ul
o pasls goluly Caul a8l Gioldl ¥+1) L 55 CsSasio

Ve O oled e Jlo

Il dmags 5 OF 4y i



WPI=WR+W ,A+W - C+W U+W; ()
disn 30 2 Blas 5 plie (RBly Cumds L) gl S
Ol «Obyls) 3ledb) oSSl gyl glaosls 31 (g5 sliS
9 0l sl Olass Gliwl Gldihie O CS& (g)slaS slg=
o)lsl 9 Oluess Gliwl (8559LaS SOU (wlislgn oylo) «dlold

(Y Jgus) s oolatwl dadalyll o lwsy O9l=s

W jigy g dlgo

wrsls ) gﬂ &L‘w Cusdg (o) )_9,19.@4; dlase RN
s (Cedyb lie 4dlge gy Slue 2 $H9laS O 88

ddlse ;o OleMbl g9l oz doe 9 gyl -) g

il gy e 0yl loddlge )
VFee oo bl glddhis O oyl (3320 9 Lo ) mlie \
VYRa-VF . Sz oile qglddhie f oylsl (000 Junailty 9 O & 339LiS aosiawd) uwsiawd Y
$309laS Olidos Sye «g)ysliS
AR EE Sl 5 ) $i9liS sl ol Sl 4 Jgame 3,8es Ol <l 8 pas) Bpas v
(83518 OgealssilSe (SLEL aehy) e 9 058800 O] Caud 0us Bpae O umly yo
VY49V e SolesinaliS slgz Olejle (=8l 5 Gludl) b F
PR ESESINPEISTIPAY
VFera el bl (bl Jade (bl Jgase OgeuwsnS Gt yhausen 0

uswd ddlgo -¥

GO Ol Hlade & Cuwlio uiwsd Olixe 6ud)LEs ddlga o
Guiwd dlgap) 99 ShId Cuwl iyslaS sleoslitul slp
$19ES sloolz woyd) gladasls b (A) Ol 4 j)slas
©Ud 9w Jloeys ($39liS loole dlusd oud S
odd Lol Olgd Jgb 9 doyd 0 (gzdd o g:j (S
dilse 103 9 (T ¢S JJs b ouid CuiS ol slague)
£9) Slodasls b (Ay) Ol 4y Guitwd 35 3u0) dawsiliy
w033 023 5 ) GsS 65 3Sles wopd S 3L
=hd @sls Ghls bl 5 (29 5 ) GsS( 9,Sdes
dayly 1A, 9 A didgay) 90 polie .Cuwl (Gﬁb CYVgame 5o
1 dewloe (V) 9 (F)

A= (W aixXoX A1)/ (EW ar) 2]
Ap=(Z(W 0¥ XX A))/ (EW ) (v)
(A} (wiwd dilge > SOLES o odd kel polie :Xn
ddlgap) Hldde 1A, Ol @ JHliS Lwiwd ddlgey) Hldde
dilgan) 3ue 039 Wiy ol @ i Gl ) Sl
O Sty Ay (34 (039 T Woas ol i 359l assiawd
W @ Gaoand Sy

39LES 5o Sl et ddlse (Rl Dlude 4 (Rliiwd )
s ooliul (A) dlasly )

A={W ;XA +W ,x AL (W, +Wy,) N

fv

Ol 488 pasls glodilse o

&l gddlge -)

©sliS O @ rab Guiws Ohse @dlse l 31 sl
Dgbp Oz pwiwd BB Of e Glie » &5 Coul
ngbg@gT&mwyxjgayuwywl
1) ol .Sl (Y)Y Karami g Forouzani) (jue),s)
T JUS U gladoie Jols (R) Lodaw O lodilse
olz Of dals (Ry) Gued ) F ddlse ) 5 ObL cils-ss)
(V) 5 (V) dhsly 3oyl 3 s 4 ddlion OS5 dedier

Rl:(Z(WRliXXnXRli))/(ZWRIi) (Y)
R2:(Z(WRZIXXnXRZi))/(ZWRZi) )

A oolawl (F) ddayly 31 gilwsylailwl Cyo

X X=X~ X i/ Xinax—Ximin (%)
(VWA Ol 9 Liad).dd oolatal

Jhde Ry @lie gadlge 58 ,S5LES yo oubsylusliul yolde X,
I mlie gddlsan Mds Ry oohw O mlie sdilsan)
Wi, (edaw g:j &b.& Sddlgay) 8ode (39 Wiy ((5iwn) )
el (i) 23 ST ilin ddlsn ) g4 039

deoloms dilsan) 95 39 (Sl wluly (R) lie dilse
(0 daly) Cewl ous

R={Wy; xR+ WoxRo}/ (W +Wy,) ®)

Ohlen 5.¢ «gaisles

o Gladdlss lulids 5 Ohies Ol 6535158 O 138 pasls b))



() dhasly 51 (B) Cowpiuoms dilsn (nly slade dowloxe
e ool

E=YX(WgxX, xE)/(ZWy) (W)
B (Cns i dalgo 5o SOLES yo oubdyluiliel yolde X,
oy yhauone ddlge (8348 (039 Wl hauows ddlgo slade
Glol ddlgs 7y 39 0Slke Gosb 51 AWPT aslis jlude
S ol ol dl Cpo Ve due )0 G 9 U dewloe
10 dewlone AWPT asLs sladie (VF) dlal,
AWPI={(WxR)+H(W XA H W xU)+(W+C)+(WxE)}/
(Wt W+ W+ W+ W,)x100 9
Loddlse 31 S 5o 09 W

S 3,80 3158 (1) Ow e T 88 pasls (led Ol
&Y 88 owaslis Lo 9 Cumdy oiay odaslas Ve e
(YWY OlSen 9 Matshe)Cwl (3o )y9LaS

Lpasld 23059 *

G 28 slapasls 9 loddlsen) daddlse 3059 sskieds
Gi9y Ol 20 b eslatul Tl dlude Jdod 3l ghyslaS
S dies dlle Wiz glad o 0 oszee Glaykie
O 4 &S Wishoe AN diwanyd laddlgs ) dsgaze
265 0 el Glodi)ge da] Cowdds diwuass s Sladdlge
Glol slapsie Suee uillysS pusile slaslay 3l 9
el ) oo dolis 3039 oy il (e Cowdds

4 G230)9) GOl dudw Hisle Slol Bus sl xhw
(85laS O 588 glaSHe 5 Ladilse 1) (Lol sloddlss
A Gl Lol gladdlse 31 SO 5 039 GusS 1090 praw
Gladdlse 1) 3 o o 039 HusS ipsw gaw . 53ysliS
IS 2 038 ou rmlaz e (giosliS O ,88 Lioxiw
18308LES O 588 o glaSMe

oalatul ohaw 3 ldie SO 31 polis 29 Oluslis gl
duglio SO 10 4 &5 Cawl Oygo ldy IS gy Canl 00
(o)l YAA-Saaty) ogé oold A B Y 3 sue S (=9)
(Y Jsaz) (WWAV ¢ygy wdB $IPVF

629) Gluolis @l latsglad gsas jolds -Y Jgae

(8d4s y30lis) Oiljleal laciglas
\ LSy Cgnnl
¥ S SI Cunn]
0 s Canad]
v Ry Gt Cganl
i Glae G

(AT GINS iyl dold o Olove 53

FA

G pace ddlgo -

sebds O 3l eolitul gy OlissliS RUlg 4 adlgs (ol
oolatwl Oogs Y350 9 Jube U &ly )0 9 Sl hie HS
Soid DB idels s e Olas 1y GiyslaS yo O
Gl asly so bl Jsase 3Slas Ol ol Bpas
ClS b OlygliS CuiS ) o) G 04 Bpan
Ceod OloslisS ol Cawd eud @ikl glagw) JS @
A Cute @INSHI L T lagee) JS @ Oxae @il
ddzgil loddlse 53 G3lwaylbll 31 gy syslaS T
dhly b Gpae sddlse (2lg3 sldde adl polais! glad)y
.(Y+VV Saadvandi g Zarafshani) 4 dewlse ()
U=(EW,xX,xU)/(EW,) @
Hlde U 8 pan ddlge 5o ,SOLES o godid sl polds X,
3 pao dilge $34s ()9 : W, 8 pan didlge

Cudybs ddfgo -F

Ol 035 Capde glp 5y9liS Ol Guyp 4 didse ol
& GlaigSa 3)lope Hee sbds deyie prhw > GiysliS
D9 ) mlis Sdigy B pas 5 bl Guiws zge (2Uls3 ol
Llogu 9 Gl (Hludl dalog ddlge 13 93 dolis ddlge o)
3 byl ddlse (g Gh)y) «Jd sladdge uble .Cuwl (=Bl
Slwdloy puew cdbgy o Gladasls $3,3 glogh),l dwlow
oslitul b Cud)b dilge (lad Gl (8,5 g i)l OF
A dewloe (V) 5 (VY) (V1) Gladlaly 5

CIZ(Z(WCIiXXnXCIi))/(zWCIi) (v+)
Co=(E(WeixXxCy))/(EW ) (W)
C=H{W xCH Wi xCol/ (W +We,) ()

1 o didga 53 ,S3LES ya Godboybiliul olie X,
Shlop ddlgen slade :C; (Bly Sdilops ddlgay) slade
©dde (139 Wey «Cudybs dilge Hlude :C (Hludl 9 eloxs]
Slesw ddlgays) $3ue 0)9 Wer (=8lg sdilepw dd)gays)
Pl 9 eloiz]

o o adlge -0

O CuaS 9 CulS o Gugibume Jelse dilse ol
2 P90 dalss ) Cawgyhauomes ddlge amd 0 OLES |y $5)9lsS
) 00 JuSLaS 63x9ES Lixsn )3 0ud B pas O CudS
WSosd B 3l Ol CldS 1l wile dilse ool slodasls
Ailgn () Slodziw dos & lard pyaw 9 355 Bpan
SedCsledy it $3x3laS A LB 5 Cute 553G Gl
Sy SOl s e liasd paew 5 355 YL Bpae
Sl Ceel OF 639 G331 b 9 990 Ghund ) Lo
O3l Ikl 53olEe dewlows 3l o Dedio0 $1y9liaS Lol ,88
Sy dodl 4 a8l polais] slag)y gl 9 dasls e

Ve O oled e Jlo

Il dmags 5 OF 4y i



degion Cumdy 30 5k 5 bl Wislgd-(r)) SualydeS
OB a5 9 LG9l ol -Oles Silsdlas 039ume duw 9 (o
Causdg od (Lid dliucs (13l dS J3yls 51,8 de ginn Cusdg 33
hrwgio C8l (iae bl p.Cand Glaed Glial glacss Llyou
s Glow dib Hlas 4 lues Ol glatds «Wasly
(09 Fghiz) uds gadibs ads lymm oilhon dad e

aslllae 3390 3blis 5 duloss oy o

Ol VO 5 a8 VY (o Y Oliwyad )+ Glyls Ol Oliwl
ol 005 03y9] (V) Jods 10 SS&5 @ dS

95kl polel 3 aBbe Oltwygss Judos doly asdlae ol 5o
Codd G )l (VF++) Oldwn bl glddhie Of Sledbl
Slocids ol Silllas ovgusw Hlge Oliwl 5o d=llas 3yg0

(VF+ qolel doldle) bty ooy Oltwl Glogoll 5 Layads slass Y Jyue

oweld 05 0) e bl SushesS  Smess Wsly e Oles Gl Jlgis

‘ ‘ ‘ . . ‘ . ‘ . £y st
\ Y y ¥ Y Y Y ¥ 7 ¥ Yy S dluss
Y Y y Y Y y Y ¥ 9y Y \nd B TRINES]
¥ ¥ v s s | \ 3 ™ 3 VO Gliwdd sluss
7Y YA AY FA ARA Vyva g VP Yy Vof ARAA kgoL_)ToL\,«-.»J

(6295 Oluglie) Lol o dhudew Julos gloaidly

dion ¥4 g Lol dilge gy glyls dsllae 31 36 (ol 45 ol 3
oo old Il ol $335LES A 38 et sy 5553
5 Olidod Sy gldilaie O QlulisylS 32,k 5l Laddlgay) o
20 OluliiylS Siliasiine ai 230139 G9liS slas Olojlw
2030 5293 Oluolés 3 Jool> @3[5[3 Cewl 00 &1y (£) Jodo

ol 00 0391 (V) Jgi

23039957 9) dunliie e yilo 4y 33 GlulidsylS Slaseie-F Jgu

Sluss

Slme Blyodl 5 5:SSke sl U s -F Ju

Jluda ,b.alja Cuxidg
-\/yY

+0 < xX

Rl Ghew )

(VYY) -(-+/a8) *oX <x<X Wy ¥
(+/9)-(-+/35)  O<ASEX loodes Y
-./$ x<x+ao w L::’I)"-? ¥

Cusdg H15 31 Glaes Sl glogln,es (0) Jodz psluly
Gz dad (Gl odd Gihow dib ez 4 Of Cdl
bl Gilhoy dids 31 ud gadid s Gl 9

OMpass Ol Ceads oo s S 33 Oy (oo dids 3 SinlydssS dahie (o Cdl oy 3L
Qlwliw . "
G F LS e : OMas Olinygd dawsie COIL il dog diib 59 Mo
O T gladhic o 2 \ Gus 45l drdogil b5 41,3 asllhe 3yge 3 i Lilss]
Y byl aliilS sled o) dyd=gily 92 9 :
)l by . . TR s .
S Oho 2yme )0 Bblie GiyliS () 488 Ly dsllhas )
Al S BT S . y o 000 O] 3lnyad Cusds ilyoo diids 31 dsboe
S8 Y alisylS a5 0 82
Ol 2 Ol Sl SLai g d (S A s -0 I
L85 ¥ G555 Olades 35,0 ¥ v (VF+-3Y9) S 3o Jawgie S8 ol
Cusdyg hwgie C8l 03940 ‘aL‘\ )
5 Y LwldyS Jolszs oyla)
ST D IO v ¥ Odedlys Sl
A5V Lyl el 2wy
b dew -+JA® SlarOlaes \
G 588 pas i sladalgs Jdos 9 4325 3l odal Cowdds uls R e -V/oy Sialyd9S v
a_i;_mbo%S) dastlas dyge Glodliw,ps w L FEIETIPAY Sy dad -+IAY Lglgd-d)) v
Jan) cdaldl 3o . Cawl 00l &Iyl (A) dgas )3 (Olaes 9 Mo Sy EAVAN' e ¥
Oliwyad 0 pugw 9 dudod Loglinyad GiyoleS O 38 b Sy AL Lslyd 0
E3ETIAY uT B pasls gloddgap) 9 laddlge wlwlp &y ded -+ /78 O 4
NOdS )y 3 Sy VY NHRW v
£4

Ohlen 5.¢ «gaisles

o Gladdlss lulids 5 Ohies Ol 6535158 O 138 pasls b))



lopasls 5 ddlgs ) oual Cawddy Gdus Jlads 5 ;295 g sile 23035 dolo gulis -V Jgus

359 Oloes e SoalydgS ladasls dilge )
</O\A OV/A FIVYE Sl wgie Lodaw Of
JIYVA - \A/FE YV/A 42335 Yl 0 b LSu5)b Ol Gialsdl (+/¥YA)
/Y-¥ \RYAT dudss LB gl OT ds 639l G dadiz 3 ol O

AN v VA/A L3 BB glao] e JS 4y gsliS glooly 3l adss

VAR Y/VV YA/ SoslaS Gisu 5o Ol 3l oud Jlasiul Ol Olis

AN \a/¢ Va/f - Yok 0390 b (il ) O3 e G S hawgio i) O
SAYN) YA VYoV eyt 659l sloole doys (+/0VY)
/N4y TA%s Va/y G S Ve e 6l 4 Bass das 9 Buas Sloolz sluss

YARR! WA ¥/EA 4i3S Jw 0 b ouds S glacsld woys

J/\Y¥ \/58 \Y/¢ ©23 =h) el IS a4 gl Loly Cuwd 39lES awstw
JAVY O V/RF \Y/Y 0 0358 Skl Sl ptunss Loy ol 4
YA F00 WA (@3S Jlu 0 53) T 65 o 4 Sus) il (+/07Y)
VAN SR /) ¢4 V§ (42835 JLu 0 33) 25 4 o Jau (T glogyas)

<IN\YA Y/A WYY odd kol Olgid Jgb

/10 10 o Lol Gilgid wuoys

</NAA £/ VAN Wl 0 0)93 )0 ol Sis e g )9liS laole woys

<IY8 Y/ Sl cél Sl (o) iy
VAYSUR VAN VWA (025 5 &) EisSLs oS o,Slas Loy Ol 4 Guiws
/N0 Y/00 V0 (025 9 ) 639950y 0,5 kes oy (+/¥YV)
AN YA/Q NYY W3- v 020 Wsame 55 ol Lol gyl 20y

VAN YA/ Y/V¥ dsy30 B )l g dlold

VAV VEIAY YA/O oud B pae Ol doly yo gl s Jgame 3,S0es Oliw G pae
AN 2 \Y/§ V/VE bl Glogw) US ds OliysleS CisS ) ol Cuwd (+/Y¥V)
VAT £/99 Vo/4 ol CuiS Ll slague) US @ Oyde Gyl Lol Cowd

Ye¥ /¥ W) ol 0 Cuns GBS 5o CiS Colus

«/\VA W/A VO/AY Ggd a3 3 Ladaw ool CuasS Cowos Jauoe
SYRY VYR Yy G915 3 e ) slao] Cuas (+/+AN)
Yidas YY/Y ZA0 6309l OLL 5 & 5l5e 10 (leawis 365 glgil B pan

AYus W/Y N§ (0 9,8 (nlasd pons JIie) (loosd pyow B pan

VAN WW¥ O/AA 839LES b 5 & 5l50 10 e $ladsS B pae Olie

</VFV VF/IV -/F¥ axllae 8y30 Gblis 53 OlysliS olgw b &3 9 Pl olojw
NV /A0 VWV LS JS & Gl T G aie 00 155, glawdS (+/$7Y) ol
<Yy WY -/F9 dihie 33 (g)y9LaS udgs gl islss sluss

-/+99 a/a ¥/20 dihie y3 liwsy Gloislss dluss

</AY0 V+/N W0 Wg3 gloHslss Jawgd ouds CuiS Lol LS ) pdaw

VAR WA o/YY WA Cumes S db 65y9liaS iols 5o guas OlyyoliS weys

JARM (A Ald Ly Cumaz JS 4y Cod (liwg)y 9l g Olyygles

VAT Y0/ vy Oy O Sla s sluss

Ve O oled e Jlo

O

Il dmags 5 OF 4y i



a3 Ol b SolydeS lodasls ddlga 43}
AYY 748 . NAY odd S ol IS 4 )bl slopitus 4 5o D) =y dulow
VAR . VI S9liS ol IS 4 0 puaus )| (+/6%7A)
/+AY . . . ol US4 G iS) e SIS 1))

/AN . W/ $/00 o JWwl gly oud g liSdy) Lol

AR V- /78 yV/0 Liadga HouS Cuad b gloole dluss

</+AD N0 . NIY¥ SlaSli 4 Caad 00 da $339LES o) prdaws

</\YA \Y/A . VWA Golal slayas JS Job ds s Giloww $olol glaygs Job

VAR V+/0 V0 100540 Voo ey Gl A 9990 O 0pud ol Slusd

AYY VWY . \\7As 2l IS 4 G (2] 5 023) ol 0358 el (2l))

Lo buypd S8 4y 5)5LsS O 188 (asls gladdlsen) 5 ladilse polie -A Jous

T i e Cedb asd il

GgliS ey S5 9l Gl S S ey s OS O O Sl
Cadb eloz Cuiewd xS el Guedn) b

FY/+7  YYVOFO/VO O WA/ VV/ER BV ARZAN!
ONMYY A/AY ) YAIY VN WNO O BYY

FVIAA - RR/RY O #NOV O YY/e.

YV/AV VYV FRIVA

YY/VY VW YAV YRRV VWA SalyosS
YEIND - YO/NE VO/YO  FF/FO ye/q e

VOO YAAD  YV/O0  YY/NO NY¥ IRV

Sl S5 0bls 28, 18 axdaw O 43 31 50 oSGl o
Iy pales ol 55 Sae wily (Suil 8l o RaS e Oliya s
FR/PO 3 4y a0 Ol alie (0 RS 9 (i3 ey ol il
3 Ebe e 9 ;Mo Sladliwygd 1 Elsie YO/VY g
O 5 89S sloole 3l ddss Oliae pasls Gid Joli ddge
Sloc e US 4 gslesS G 50 Wleid 3l oud Jlasul
Gkl 0395 b iad ) (B35 ez S rwgie aaizs S
Bees gloole Sl 9 jlowpus 5))9liS ool oy (SYsb
4l Jlo 0 b ous Sias Glatild doyd (s dod 9
Ol dw 50 Sl 35 pasls () el JS5 4y @Y Al
Claglinad 3o I 88 ouias OLis § Cuwl Jawgio d> )
ddlge ) ol alise glapasli uyp adbe dellas 3)30
Slalid doyd glayasls 45 uad e GLES pdle Gliwyads 5o
alss Glhse Sloepd GHi9liS sloole Cuwd @ud Sis
Cusdy 3 Uled 3 Jlasul gT Obeo 9 GipoliS sLmoLg

SIS 51,8 Sinly39sS 9 Gloed Glailiwysd do Cocuds S Ay

() 523 DT 5 oo O) mlie ddlge y33lEe z3563 -+ Jgde

YeIY - e NF-3loes Oliw,ads Lodaw O &le
FE/FO - e VO/YY-Olies Oliuygd e 1) O gilie
VOIYO - Mo ¥V/00 -Oldess Oliwyyis 2lie dilge

ool 5 asllas D90 Gladbinsgd 53 GhasliS (T 188 Olise
8 Ol (3 A FY/ -7 5l b S0 Olianyds (1) Jgar
588 31 9 4zals dllhae 3y50 Sladbiad o 3 1y GioaleS
T 5E8 L Gl Ol d puigea 0 75 Yo 43 Jawsie
4 hwgte §)ysliS 588 dids 55 5.0 /PN Usle gl
23 ONVYUslse (3LiS W 583 s oMo Oliusyads 3 330 51,3 3L

2855 31,3 ol 4 awgie 63)9liS (88 4ib

$30slaS Ol 488 s li guidids - Jgus
(Y+VY O)8en g Forouzani)

$ioliS Of 188 dib il gy
Wb ioslaS O 538 N \
YU @hsles ol ,as Pe/o)-Fe v
YU &y Jawgin §39leS O ,88  Fe/+)-0- v
b 4 hugie 3y9liS OF ,88  0+/+)-5- 3
05 shslas O ,a8 YRR 5
SoaoleS Ol 48 540 Ve/o)yes s

SslisS Of ,E8 pasls 3 pilie ddlge Julod o
9 RS Cawl 0ud 031 Glis (V) Jgdo 3 &S d3gS0led
Oltygd 4y Blsto oo OF @lis dilse 105 33l o fden
Ve/A slade b oMo Oliwygds dSgygbds Cuwl 1Mo 9 Gl

Ohlen 5.¢ «gaisles

o Gladdlss lulids 5 Ohies Ol 6535158 O 138 pasls b))



DI 1) B pas difga i)yl (o AeS WO 0,6 b e Gliwypds
Oldad Gliwygs S 893 Ol ;0L ddlge () Ly, SOLES (uwy
Gl Gloguw) IS ds OlinsleS S ) ol Cawd o
O Ve/F 0,4 b illS jo CisS Colus 9 VW/F 0,6 L oud
43y 33 PV 0,6 b 55 Siolyd5S Oltuygds 0518 51,3 Jsl oSGl

D00 )8 B pae ddlgs ) g9d

Spae ddlge pdlde 1595 -V Jgds

VY -Olaes Ol YN0 -, Oliwyad 3 pas dilge

$303LS O ,E8 pasls 55 Cudys ddlge Jalod ¢
9 Gl stlopw dilsa 13 93 bl 395 Cudyb dilse
osbizl 5 Gludl ddlse 1) Wbbe Bly dlosw 5 sl
555 SlaudlS (OhslaS Golswls 55 tpasls S Jols
GoolES udgs gla gl sluss (ol Copde disa) 3> 0
Ol CiS ) g (pliws)y GlaSolss dluss dihie 5
Sl gas §3)9liS Olilo,058) doyd sl Slaiglss
(2lws) Sl gas (3x5LiES O1)10,0, Loyd (8 9LES g
@L.a il QI)JK.)T Sl sy gae OllisS sluss
YY/8 0,6 b Olaes Oliwygds o1 Olas (VW) Jgds 50 dewlos
Iy Jloda o ReS VW8 0,6 b y3Me (ltwyads 9 yldBe (i
OMos Oliwyyds dS Cewl (3l ,SILES oual Cawddy il .yl
Ae) 33 SR Cusdg Hludl 5 sloiz] sladslops s |
4 gl (=Bl5 o .ol 510395 1 A lie Gty oy
bl (0 JS 4 Ll slapius 4 5ame o)) pasls
SISy} o)) (iESe) ptuew GhIS ol VU pudaus
dop () paw Wiadign HouS uad b glaols sluss oud
ol dnygs S sbo s 00 Ol olesl g Jsb o
O YV/AY 0,6 b Ol (liwyad Cawl (O 0pusd yoctul
Gl G582 Jal s o =Bls dalog 35 31 9 oyl 1y Sletel
03,5 LS Iy 0,6 395eS &S Vo/V 0,6 b Mo Oliwyads @0
ol> ddl> VYWY £ gz 3l oMo Oltuygd 5o .3l 41,8 (ol
3wy FA slee dile 77+ (851000, dilgy slil> ©)slaS
Oliuygd 50 dusd oyl dS Wbl e Lindign HeuS bl ool
61030583 Silen ShIS (3u9LiS ol Y4V g gaze 3l (lisss
dioyd FO/F Uslze wiadgo yeuS s g sliS ol dileav-
23 819530540 dilg s SIS 659LiS ole dal> VFOV & game Sl
Lale adign oS gl ole dils FA+ Sial)deuS liw,gd
el 0315 polais] 395 o 1y 45T 4y g duoyd Ve olse &S
asdS Yl iy 50 Oled Gltuyad 10 00 dowy 8N Oliee
SoalygS Gliwygd )0 9 5L V43-A & LS YVEY)

oy

309U O 48 jasls 55 usiwd dilge Julos o

5 Ol o 5)slaS uiws ddloe 133 93 SIS uiws ddlge
osdle ddlge (nl Adlse Of 4 Guuiiwd Sl o0 Jwsiliy
Guad 5ol 2 S 65505 dalgs T 4y 5)9lsS uusiwd Ol
(V) Jgaz &5 jshilea WSe dealoms 3 1y aidlie S
23 Blod 5 YOS 0,4 oS b bl Oltanyad cdmd o LS
Ol 9 05l a7 5> OF 4 Ol 9llS ussiwd (adI5e
525 518 3 1y 5lade (5eS WV/F 0,6 S L 58 SialydeS
SN Sil)39:S Olianyad 35 ol LT 4y Ol 39LES s ddlgo
Olyae O3z 9 WS o o3litul (53x5LaS (8l oler LT 31 Ol yslisS
Oty )1 O 43§ 7S Lawiiawd Olyan Caanl S94me aole
Lo3> WA 658 b 0ad Lol ilgid Jgb pasli du 5o ,dla
VWA 0,6 bl 0 0)90 50 0y Sl jloe (6)y9LiS slavole
1y Jsl 48 WW/Y 0,4 b o 035.y3 xlal glopitunsw S0y 9
Solyd39S 9 Oliess glaliwyad 3l YL g 00ls polais) 395
Olyse (7S 0l Lol Olgid Job o fdn Cowl 48,5 51,8
Sl ous S sloole (2 5S 9 @Hlel Sloptunew (S3gw)d
3330 Gl 03l B y3de Gliwpgds 30 dlw 0 0390 b 3
el (O @) s Gl (00) Jwily) Olos S g ddlge
L Ohen Oliwyad 9 oot 93 YH/AD 0,6 b oMo Oliwygd
&S el ima Gl s A3yl )8 Cusdg (o34 30 VO/TYY 0,6
Sydeds sl e bl b oo Ol Slagee) dewsiliy
ddlgo 3O Hluie (b uwiwd dies Jhls OT G)lugSS o
b s 5 7S 5 FY/+1 0,8 s oo iy ds gy s (ussisd
b e SilyoesS Oliwya s 4o 3lsita YF/VY 006 oS

s adlga ylie @393 )\ Jsas

YOS - dhe Ol s 335LES Lo
VV/F-SonlyeS
YSIAD — e VO/OF-Oldes Gliuygd S 020 sl
SR TSR
PY/) e SRRLeS Olted s dilge
YR -

309U O 58 pasls 55 B pas dilge Julod «
$hl 4 Jgame 3,8es Olise pasls Gid GhIS B pae ddlse
IS @ oud CuiS Lol Cad 0dd Bpas O dols o
G2 G i) e Gl bl Cod 0 @)Ll glogas)
4 odd pMol Hody I oolitul Couwd 5 wlalS Jidgy Lo
Jsuo sladsl &S jebiles .aibe osliiul 3yge yodu JS
9 JAEw VY. 0,6 b Oloed Oliw,gd s e lis (VY)

Ve O oled e Jlo

Il dmags 5 OF 4y i



L Bpae dilse 5 Mo Oliuygd adbe FV 0,6 b Bpae
DS i el 48,5 53wk 5 bl 53 WO oy
3 Oltyad 33l Cal by slews Gliayads (3l 5 O B pan
A3 (ollae bl d 53 A/AF 0,6 b Conoilaumme dilge Ll
056 b polie ddlge Olued Oliwygd 5> ddlge (1 3 5lm0 .0y
oo O gilie Ja3 31 Qe Gliwygd iz able Y100
Ol 50 dddse (uas s LS Silon Cusdy )3 i) 9
535 50 laddlgn 51 .Cad VV/Y+ 0,4 b G pas dilge (liuyads
IS 50 e 9 ,Me «Sialy9sS Gladlbinygd $y9lisS o

el 0 0315 Olés (V)

—_—Clae

C u

«SinlydeS SloOlusad $59liS il 138 55 ladalss ,iI -1 USs
Olda 9 e

Cedyls :C ) bowo (B B pantU uiiws 1A (@alie 1S

Co 9 G5 dois

Slaglinygs $1yliS O 488 jasls polde pols §udss 5o
GBS L5 0 b Olues Gl SiahseS 9 e Olies
$3o9liS Ol 488 (asls 3 b dewlowe O 2 I9e glaslme
o=alz 3 59s il pasla ol 5 Conl HISEL aliss slsl
Sils b O byl 5 o OF mlie Cadszge dudod sl
slaS Of 588 les pasle .l Cugilass 9 Oludl
Ol 485 e (e SiolydeS Oliwyed ol Glis AWPI
588 3l 9 drals d=lllae 990 Gladliwed ow 13 |y GislaS
G588 Olas Gliuad Guizad o ) Yb 4 Jawgie
23 Mo Glygd (g AS o diy25 |y Vb 4 Jawsie 59l
Gigdzw S )3 (ol dy awgie §3ysliS L 88 Cumds
Cobdale Cobd ly ol Ghassy 3o (WYAY) OhlSes
33 0 O3S 9 655 Slsdllae 039450 5 0lisle,S Gl

ilo3,S ylsS 1y usliS (Al 88 (ufeS 9 e
L bl 50 45 SaalydeS Oliwsgd 30 =Bls Cudyls ddlge
s ol (ol S 43 bl Glopius 41 54z ol

oy

JS 55 Gl dialy GialS HUS PYFIY a5 VA« )
3l 1y Cudybs dalga 30 slada G sid FV/OVL Olaes Oliwygd
wdls b Gl alspw abaie ol OlyysliS @Bls 5 3
I3 1y Cudyls ddlse 55 Jhitel (35S FY 0,6 b 1Mo Gliws,ds

Cudyb ddgn joolde 2353 VY Jguer

Obiygd Oliygs Sludl gyl
YIS -Olden W5 -SaalydgS szl g

3wy s )ty s 2w sl

Oliuyads Olbiuyads Lls Cad s
YV/AV -Olen Yo/Ve - e

St PV Ol Cad)b ddlse
SN0V -Oloan

39S O 438 yasls 53 Cuus oo difge Jalod o

&S o0 1) Glelge OF CudsS uy i y209e o hasons dilge
dilsa (ol Ap30 1,3 Azl 050 Wise A @lie CudS
) Sl 5 Lo Sl CudsS toasls gy Jols
SladgS Bras 9 (lesd pyaw 9355 Bpan «5r9d ki
Olis Cuwihme dilse 43 bgype lS aale G2y
Oliuyad 9 Jlie oides A/AF 0,6 b oMo Oliwyad ol
o3ls plais! 395 & 1y Hldde oS YA/YY L SalyogS
Oltunygd 45 393 O S5l ddlge ol lapasls Gu s ol
L ososd 55 5 b slaol CuaS asls 5o e
i) ol CadS pasli 53 ed ool EC =0\WY
35S Bpas asli 55 ol olSule EC =AW L g5 b
D10 3 Cewss ool 55 Bpas Olus (RS b (lasd
5 Ol Oltuygd 4 Cod |y Cannihumme Cud)b 2,330
(VP dgds) Syls |y SalyogS

ot jhasome ddlse polie 363 -VF Jgie

Oltuygds Oltuygds s aoee dilge
AIRY -3 YRV -SaalysgS o

S3asliS O ,i8 pasls Lglho 5 (il sloddlge (lulid «

asllan 3y90 Gl 3Ly 5
L Cudybs dalge SilydeS Oliwygds 33 dilge (3,300
3l Gl eul Cewdds 0,6 dSGygbds el YV/FA (g0y4
Oltuyged (ol Coal €S 51,3 doud 188 6d9ume 40 ddlga
Cumdy ) =Bly 9 Sludl glatudyls Blod 4y SialysssS
ddlge Oliuygd (ol 50 ddlgn (2 50gkhe 0)ld )1 (glhael

Ohlen 5.¢ «gaisles

o Gladdlss lulids 5 Ohies Ol 6535158 O 138 pasls b))



g o ddlge 55 Olianygd ol - Cowl Cocndl 5l sl 55
&S 85 )8 lagliugd plo b duslie 5o g bl 5
201586 5 leasd glavoslys e digg Olise b byl 53
el 35S T gabi S

Counyhauome ddlge s ) SaalyzgS 9 Olies Sloglin,gs
S0 3edon poas 3l 0alitul 29,3 b &S Wls glhel Cusids
4 OhslaS 0555 e3ke 9 ble Jgame adgs 3l Cdgs Coles
oo 3 oolatul )3 (SinelS GlasSLdS dsus Cdbye
20 dsn (3 S ym Al Sige Wlgie Liwly () o $hygliS
s blie TVO0 0,é Ly mbiae dilsa 5 Olas (liuad
Camids 33 () 523 9 G Ol @alio L, 51 Ol Oliwygd
slaolz 3l ddss Gliee b L)) 55 ddlgn ¢l .51 51,8 Gy
JS 40 5308LES Giksny 53 WlgB 3l o Jlaseiul T 5 @) )sliS
89503 Oytxe o2 S brwgio wigasd LB sloc] goo
5 Sleps 63slaS sleely woyd (Vb @l 093 b
2l Gladls 55 L @lie Wi JielS dz S| asbe o
O 0l 50 Ll 009 jatus slaJluSis g6y b bl 5o
oo Sy dleul .oyl Cund) jlwo U.’T &LI.A oo S0 pde
I Gz @199 9 I mle Glsd Cumds 3l OlsleS s
Al b (o 040 slewe BL1S Cimbin 9 &l 9 meb gl
Oy die) 53 L diluy dots 31 (550543 s rslin Glastoal
s 5 O Bras 5 Copde guso 0929 5 O Ol Ol
Slatolss 5 iz slogigleiSs drws olen 4 G)y9liS
2> Bpas dilse 1ib LiSal) die) () 50 Wlsi e eslie o
590 Sldliygd & Cad Gy Cumdg 55 Olhas Gluygd
Gl aidlys 5 lacudyls 5l dihie ool OliysliS o s
Ol 35290 Cumdy Wiyloyssy Ol dingy Bpas @y i
Yo T 438 b Ladliuygd 5 @iyslaS Cullad Sl dmsa
&39S slgz) db gy yo sl il 5 O ysLiS gyl wielLs
slotiulbe 5 (o Sluwss 5 SSL (gldihie O &S5b
3 13be $3sliS O Cumdy d9up sliwly 30 OIS 5 3,5
Olsieds Wl $3)9laS O 188 jasli S g e g gamme
OkalS 652540y 1 WCugyl Gusd Sy $3,,5 6l
Bl Cumdy Ol Ginly 9 $3aliS ©OF 188 5 Sse delss
3555 )3 odlitul 3yge LI

SIS ol

pioe OLlidylS 9 Gugiuce 311 995 (3108 9 b Coly
kTJT 031d) ¢ Rliwgy (9l Oloss Oliwl ¢3y9liS slys oyldl
Gk b b dsllhe ol 5o &S GhsliS SSb 5 Gl glddais

D)0 ol Wo,S

Of

0l ISyl Lol (ESae) s SIS (O] 0
OLd dowy oD prhw iedign HeuS wa b glaols dluss
il 3l sy US Jsb s 00 Ol ol Slinygs Jobo
plodl .l w3 reliols Camdg 30 Sl O 0,05
oo Sl slotoles dise) (ol 5> awlio Glog )88 Cowlew
4 dogi Conal Wigie JIS,SE 5 @Bse 4y lagtiod
OslaS sl by 0ysf 5 emlin S (299 ool Sloetuceas
Sl lidy 3L s LT (5,55 5 (331 53 @IS, 5 0394 (i)
ShIs Sil)o5.S Ol a5l = g3l (igeans D9 uwlio
bl 529 Cal I Geh) WVgame CuiS 3l (YL b
dioyd Vo hadd (Vv Glaes Oliwl) lddhie O CS& kel
Ladgd HouS uald bl e Medge HeiS ghls Weole 3
JS 50 Wlgie Ll o,8des  gladhia OF 335 Cylas 5
253 b o S5 40 99,0 1550e Oliusgd 53 O Bpas
9 Gludl (38 eloiz) Giaghy ol s ABuiz sl 4
Slagisal 32,6 51 I3 0 g9y Sisles Co e (21525
20 Lol 5 L dSis oGl Coghs 5 @)lwdSed 5 piso )
O &5 U8 Coshs |y Geletzl 9 Sludl e Oliwsgd ol
36 53 9 Gk (53 sladilons Casll uzga el
38 el ) oolital b (VWAF) OhiSes 5 Ll i dalss
033450 (] Sladiliul 9 09)lS 52,0 03s> Cumds uuyy b O
2l 00l Gyl3S (olhael Cusmdg )d Cd )b pasls 50
S bl (A 55 Bpae dilse SialdsS byl
OSen 5 (ol 34825 ) ddlse () &S WSLe VIV - s0pé

el 0 oLl 50 (VWWAA)
W 55 gl 15 53 WO 0,4 Ly B e didlge 5 oMo iy
Sl Ol ol 55 O Bpae DS Gisy Sl a5 ),
s 0 uS 9915 ST Glaliwyad 33 ilym dalse Glsisds 3
ol 00 slalis Uilymo didse Olgis 4y GuSaas] 5 Lulld
Jgame 3,8das dliue b bL3) 53 heshy ol 19 Bpae LIS
oL CuiS o)) Cawds 0l B pae O uzly s Gl 4
Slogas) sde ikl GOl Cand @i Gl Gloges US
odds Mol y9dy 3l ooliiul Cond g S idigy o
S sshaiedy (3l Ab odgzmiw ooliiul B9 59dy IS 4
S Sl Slooliua s AS 53 35 e duogs Bpas oylS
CiS g GiAuS (o) QolS e Oliusgd pogasas
S Caley Gaddl bl b ceulize CsS 56501 5 slalIS
WP e $329LES 9, Sl Cu e «Dlidiod 3S1ye 45
gz S ol S5 0 Y a1l Jge (f ,88 GhalS dise) 5
L oS 05 0030l 1iS wb CusS 681 sz 5o Cuidse
£3Y g iyl (o> 53 il H S5l dihate Ol ysliS Jaol

Ve O oled e Jlo

Il dmags 5 OF 4y i



oS Seles Copde gly lodysld ol 88
&3y oSl eyl GuwlisyS dsbobl Lolidle,S Ol
Ol «8ialaS ouSidls olidle,S

L O mlie deslSs Co e AVAA LT GLESLL 5.8 «(Sred

S S 33 Ghuse ey ~g3ladl gladis » uSh

TVA-YEV (V)8 «S5e)9)aumsS| dloe
bl A8 (Jhz 5.0 (usb wp OBl &
digé . 5B pasls §SHS b Gldihis dmugs @lge

e $3dely 9 Wlike 4y 1603938 Oliwl :60)9e

AV :(V)F0

Ol iz Seenad 53 Gizle AYIA 2 Ogywdd

o o8l Ohlisl olw dlde Jdos anls

Oll .0ls . Jgl uL? .).&S)tnl

9 JlSis dhey Conde MY G g 9 .S Ok

Copte Glo giles (JSis b dblis slaiSal

Caddgye doly edlwl ST ollasls .Y 0y9 .ol Olymo

Olpl [ Clidg e

soly 9 Oyl Ho g')T Olyso Judos YA T < ylew b,d

Ol s gesdl 088 Gemlez WO b dblis

Olpl Ol - Ogie Ol dsly Ml ST olSasls

g')T Olyso Cuxdy Judod YAV LG Olilop 9 (Slodesa
Slagimgly Wy 4 s 0l Copde Ol 9 jsiS o
AFFVVY Y qgolasd)

IV O ORGIMmE 9 e ‘ob.gobj'ﬁ “p (D958 O (e

dlader Julo 5 (ANP) aSds Julos anl,3 9,008 dulie

390 :89laS ) 488 pasls Judos 5o (AHP) Lslw

Giisel 9 goy pole S .Jed)e Oliuygd asllas

IV (VY Ol 65yolsS

El-Din El-Gafy k. 2018. The water poverty index as
an assistant tool for drawing strategies of the Egyp-
tian water sector. Ain Shams Engineering Journal,
9(2): 173-186.

Forouzani M. and Karami E. 2011. Agricultural wa-
ter poverty index and sustainability. Agronomy for
Sustainable Development, 31: 415-432.

Forouzani M., Karami E., Zibaei M. and Zamani GH.
2012. Agricultural water poverty index for a sus-
tainable world. Sustainable Agriculture Reviews,
10: 127-155.

Komnenica V., Ahlersb P. and vander Z. 2009. As-
sessing the usefulness of the water poverty index

by applying it to a special case: Can one be water

00

Ly
1-Water Poverty Index
2-Agricultural Water Poverty Index
3-Analytical Hierarchy Process
&le

Culame Gpdyaal Y0 o odliis b 5 g colal
Oliuygd dllhe oyg0 ISz oy I 5 OlslasS
Ol GsliS Giisel 5 ey pole dalilad .aispo
A-VO (V)Y

Jegrse lmalel 5. ad65) ) @dliabhac oy ud bl
Of glie Co e 55 O Cunal 9 O 438 azls AYI0
FY-WE(OV)Y (o)losesal dewgs 9 gugy dy o

Slagbsy GiwiS @3Bl AYVF g (oS 5 .z (sl
0uSioly iyl Lwlid)lS debobl LAHP 3,558 )kl
Ol Dl oKisls giysliS

MM e SIPGaws 9 e «S3lsz o (SIS F «S3
Heolez (ySaly 5 lagidle) wilwysls 5 OF Olyey
Ol Olaly . wl Olgz OBladlyss ULl 0,55

asls @SB YT 2 Wsile 5. (Joz wp (1l
09 50, dds> 8090 asllhae lowe (uld 5o (T 588
ol Oles wdige bl 0,8 Huesd . SHp
Ol 5285258

BLA A NCIPTSTV- LN SIS S RPN IPEVN - [\ PR S oores
Copde 9 $H9laS drwgd 33 S50 glopasly Jul=s
S8 b e (liws) gleollnsSu Ol gilis
SA-Y (V)Y (oliwg)y drwss 9 Lad slasdl

SlaySaly AN Ly (Gumge 9.8 ((dgn 6300 «d ((ld)
(O Oliwl dsllhas 3)50) $3y9laS LT Hlul Cayiue
IV-£F () -+ (8iusliS losiasy

Olojle Colw . VF+ v Jlo @lal SLl AV Fr e (gylel dalils
00 4 Gilwedbl glaes Ol GiHsliS slys
https://hm.agri-jahad.ir

YAV g (sl 9.0 (Plopl ez (08 il cp «5)lgw
SzeS GlislsS Cuiume Gilw Il lasyaly s
Sl 05,35 31 Usase sladnaly yrus Giisal 9 pulide
Sy bamme (isal  JlSias bl 53 Spdycul 9
AOFAYY :(V)F b dswss s

NERPE-NV-SURPN cuiyul.c oS (HLasdlyy “p (SN 9w
wrsls gl p Cduolb S guuphe NYAY

Ohlen 5.¢ «gaisles

o Gladdlss lulids 5 Ohies Ol 6535158 O 138 pasls b))



poor with high levels of access, Physics and Chem-
istry of the Earth, 34: 219-224.

Matshe I., Moya-Maposa S. and Zikhali P. 2013. Wa-
ter poverty and rural development: Evidence from
South Africa. African Journal of Agricultural and
Resource Economics, 8(2): 136-156.

Mokhtari Hashi H. and Moradi A. 2021. Environ-
mental Consequences of the Water Crisis in Iran.
Political Spatial Planning, 3(2): 117-131.

Maheswari U., Bukke S. and Sudha C .2017. Water
Poverty Index as a water management tool -A mi-
cro level study in Tamil Nadu, India. 6th Inter-
national Conference on Water & Flood Manage-
ment. Nadu, India.

Milote S., Sullivan C. and Meigh J. 2002. Water Pover-
ty Index: a Tool for Integrated Water Management.
3rd WaterNet/Warfsa Symposium "Water Demand
Management for Sustainable Development', Dar es
Salaam, 30-31.October 2002.

Moridi A. 2017. State of water resources in iran. In-
ternational Journal of Hydrology. Medcrave. Issue
4. volumel. See discussions, stats, and author pro-
files for this publication at: https://www.researchgate.
net/publication/323774773

Saaty T. 1980. The Analytical Hierarchy Process. New
york, McGraw Hill. Mathematical Modelling, 9(3-
5): 161-176.

Sullivan C., Meigh J. and Mlote S. 2002. Developing a

Water Poverty Index for Tanzania. Conference pa-
per for the Water Experts Conference. Arusha. Jan-
uary. Elsevier Science Ltd.

Zarafshani k. and Saadvandi M. 2017. Determining
Agricultural Water Poverty Index in Kermanshah
Province: The Case of Mahidasht Basin, Iran. Ag-
ricultural Water Poverty Index in Kermanshah, 19:

541-552.

Ve O oled e Jlo

oF

Il dmags 5 OF 4y i



@) o 3

2023, Vol.10, No.1, Pages 57 to 66
Journal of Water and Sustainable Development

ey
o ¢

TG OV Slowko V&Y ) o3led o JLu
Ml dswgi 9 OF 4 83

Article Type: Regular Article

Validation of Integral and Turbulence
Models for Saline Wastewater Discharged
into the Sea Environment

V. Babaeinezhad', B. Khorsandi®

1,2- MSc of Civil Engineering and Associate Professor, Department of

Civil and Environmental Engineering, Amirkabir University of Technolo-
gy (Tehran Polytechnic), Tehran, Iran.

*(Corresponding Author Email: b.khorsandi@aut.ac.ir)

Revised: 19-01-2023
Available Online: 20-06-2023

Received: 19-10-2022
Accepted: 21-01-2023

sl g3 :lie g g

Slp Sl 9 Sl gladue ouuwlas)
ol o 53 00 s b Ll

Mgy 93 S APl W
) bz 9 Olyas 0aSa3D GLsdld 5 O -Olyas Wil ulidylS asids Y 9 )

Oyl 153 S yaal s o851

(E-Mail: b.khorsandi@aut.ac.ir «Jgius 60X s3)*

ARAARASECR S FF A
VEY/YIY ssle) gl

VBV SVITY i3l g
VRN sidy g

Abstract

US>

With the reduction of natural sources of fresh water, the
activity of desalination factories is increasing. The eftlu-
ent of these factories is returned to the sea environment.
The effluent contains a lot of chemicals and salt, which
in case of improper discharge will disturb the balance of
the sea environment. Using numerical models to check
different discharge methods is one of the cheapest meth-
ods. In this research, the results of CORJET, VISJET and
RNG (k-€) models are validated for the discharge of con-
centrated wastewater. For this purpose, the simulation
results of these models in static and dynamic environ-
ments are compared with the results of various labora-
tory studies. According to the results, the RNG model
estimates the axial velocity of the jet well and with a small
error compared to the integral and laboratory models. All
three models estimate most of the parameters related to
the discharge of concentrated wastewater in comparison
with the laboratory studies. CORJET and VISJET models
estimate the amount of effluent dilution with a high error,
but the RNG model estimates the amount of effluent di-
lution with an acceptable error due to the consideration
of flow turbulence. The most important advantage of
CORJET and VISJET integral models is easy modeling
and very low calculation time compared to RNG turbu-
lence model. According to the presented results, it can
be concluded that the RNG model is suitable for carry-
ing out studies related to the discharge of concentrated
wastewater from desalination plants due to considering
the flow turbulence and providing accurate results.

Keywords: Desalination, Jet, Effluent, Plume, Dilution.
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Abstract

US>

One of the goals of life cycle assessment is environmental
decision-making regarding cleanup of contaminated sites,
contaminated water, and water restoration with different
methods. Water shortage problems are becoming more se-
rious due to the decrease in rainfall, increase in population,
the reduction of water resources and lack of legal frame-
work for water management. Therefore, a proper analysis
of the effects and results of the methods used for water
purification, groundwater polluting factors, and various
water supply processes is necessary, and one of the tools
that can perform such an analysis is life cycle assessment.
(LCA) is based on a complete understanding of the system
from real data. In this research, the analysis of life cycle as-
sessment of wastewater treatment processes, desalination,
water footprint has been done considering different water
sources. The results of this analysis showed that the most
studied topic in the evaluation of the life cycle of wastewa-
ter treatment and the most studied type of wastewater was
urban wastewater. The least studied subject was river engi-
neering. Among different countries, Iran's share of life cy-
cle assessment studies on water management is the lowest,
and due to the importance of life cycle assessment and the
environmental impact of various methods and processes
on the supply of water needed in the agricultural, drinking
and industrial sectors, attention is paid and it requires more
studies in this field.

Keywords: Sustainable Development, Modeling, Water

Footprint, Wastewater Treatment.
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Abstract

US>

Iran is located in an arid and semi-arid region, where a
large part of its water needs is provided by groundwater
resources. In severe and prolonged periods of drought
when it is not possible to supply water from surface water
resources; Groundwater will be the only source of water
supply. Not paying attention to demand management and
not controlling over-harvesting during the drought period
can further reduce the groundwater storage. Preventive
strategies are necessary to reduce the effects of drought
and protect groundwater. But unfortunately, most of the
strategies to reduce the destructive effects of drought are
passive (or reactive) and seek to supply water shortages
from groundwater resources during the drought period,
and attention to the active strategies of combined ground-
water-drought management has been neglected. There-
fore, due to the increase of severe and long-term droughts
under climate change, it is necessary to pay attention to
active strategies and new approaches. Demand manage-
ment and harvesting reduction as a proactive approach
can reserve groundwater in normal and wet years and
increase drought resistance by preserving underground
resources and ensure water supply security during severe
droughts. This article is compiled in two parts in order to
explain this approach. The first part describes the plan-
ning of related organizations for the combined manage-
ment of drought and groundwater, and in the second part,
the new approaches implemented in California as well as
its application in Iran are explained.

Keywords: Drought Reserve, Water Supply, Groundwater,

Climate Change, Resiliene.
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7-Imported Water
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Abstract
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Having access to safe drinking water is the biggest key to over-
all public health. Throughout human history, water has been
recognized as the most basic element for survival and referred
to as the rare elixir of life. The main purpose of this article is
to estimate the economic value of the household water qual-
ity in Dehloran city using the contingent valuation method
(CVM). Simple random sampling method was used, and the
sample size of 384 individuals was determined using the Co-
chran formula with a 95% confidence level, P=50%, and a 5%
error rate. The Cronbach's alpha coeflicient was used for the
reliability of the questionnaire, and its value was obtained as
r=0.86. The logit model was used to measure the willingness
to pay, and the parameters of this model were estimated based
on the maximum likelihood method. In order to calculate the
willingness to pay (WTP), three suggested amounts of 2000
Rials, 4000 Rials and 6000 Rials were presented as three inter-
related questions for each family member per month based
on the average household water consumption in Dehloran
city. The results showed that the average willingness to pay
to improving household water quality was 5875 Rials and the
economic value of household water quality in Dehlran city is
29316 Rials per month. Moreover, variables such as age, con-
cern about drinking water quality, information about com-
municable diseases, and monthly water bill have a significant
effect on willingness to pay.

Keywords: Water Valuation, Willingness to Pay, Logit Mod-

el, Dehloran.
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Abstract
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K

In order to investigate the effect of Cenocarpus extract
on the resistance of spinach to drought stress, a factorial
experiment was conducted in the form of a randomized
complete block design with two replications in the crop
year 2019-2020 in the research greenhouse of Gonbad Ka-
vous University. Experimental treatments including 5 lev-
els of drought stress (0.10, 0.20,0.30,0.40 and 0.50 MAD)
and 5 levels of extract (0, 2%,4%, 6% and 8%) were applied.
The results showed that the greatest increase in consump-
tion efficiency in the growth period and total water con-
sumption was obtained from the 6% extract concentration
with values of 1.045 Llg/mL and 0.235 [lg/mL, respectively.
The efficiency of water consumption based on dry weight
and the efficiency of water consumption on wet weight
of the treatment without extract were obtained as 603.2%
and 695.8%, respectively. The results of the comparison
of the average weight of aerial parts under water stress
and from the treatment of 2% extract were obtained. The
maximum root length was obtained with 8.17 and 8.07
cm for 20% and 30% drainage, respectively, and the mini-
mum root length belonged to the 50% moisture drainage
treatment. The highest amount of chlorophyll, efficiency
of consumption during the growth period and total water
consumption were obtained from the control treatment,
and also the highest efficiency of water consumption per
dry weight and efficiency of water consumption per wet
weight were obtained from the 2% extract treatment.
Keywords: Water Stress, Spinach, Cenocarpus Extract,
Water Use Efficiency.
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