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Today, because of population growth, improvement of public health and
welfare, development of industry and growth of economic and agricultural
activities, per head water consumption has greatly increased, and due to
the deficiency of water and the imbalance between supply and demand, the
management of water resources is very complex and important. The
WEAP model evaluates the effect of changing the amount of water
allocated to different consumers on the economic benefits of water
consumption. This advantage is very important, especially when it is
necessary to evaluate the long-term effects of changing allocation in water
resources. That is why WEAP has been used in this research. The purpose
of this research is to investigate the status of water resources in the
Mahabad dam and the impact of an increase in demand on meeting the
needs. In this research, after collecting and completing the required
information, the input file was created and the WEAP model was
calibrated for a statistical period. Then, exploitation scenarios for the dam
reservoir were developed and implemented, and the obtained results were
evaluated. The simulated scenarios include the increase of cultivated area
by 10, 20, and 30 percent and the population growth scenario. The results
show that according to the reference scenario, Mahabad Dam will face a
shortage of 18.8 million cubic meters, and according to the scenarios S4,
S3, S2, S1, it will face a shortage of 30, 41, 52, and 21 million cubic
meters, respectively. The selected scenario is the reference scenario that
provides better conditions for the reservoir in terms of reliability and
supply of water demands, and the maximum volume of water stored in the
reservoir.
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Extended Abstract
Introduction

Water resource allocation determines consumption priorities in various sectors, such as
drinking, industry, and agriculture. The use of effective solutions for optimal water
resource allocation and simulation of the decision-making process in prioritizing
development and sustainable use of water and soil resources is of great importance.
Therefore, many regions of the world face serious challenges in managing freshwater
resources. Limited water resource allocation has led to environmental concerns,
planning for water diversity, and the need for sustainable water consumption strategies.
Supply-oriented simulation models are also always insufficient for examining water
resource management options (Loucks and van Beek, 2017). In the past decade, an
integrated approach to water resource development has emerged that directs water
supply methods towards demand management, water quality preservation, and
ecosystem protection. Due to population growth, improvements in public health and
welfare, industrial expansion, and growth in economic and agricultural activities, water
demand has increased significantly. Also, considering the severe water scarcity and
imbalance between supply and demand, water resource management has become very
complex and crucial. Various models, such as the WEAP model, have been developed
to simulate integrated water resource management and evaluate how to allocate limited
water resources among different consumers. The aim of this research is to examine the
status of water resources in the Mahabad Dam Basin and the impact of increased
demand scenarios on meeting the needs.

Material and Methods

The Mahabad Dam Basin is located in the northwest of Iran, in West Azerbaijan
Province, covering an area of 1384 square kilometers. This basin extends between the
geographical coordinates of 45°25°59" and 45°53°59" East longitude and 36°22°59"
and 36°59°59" North latitude. The study area includes two sub-basins, Koter and
Beitass (upstream of Mahabad Dam), and the Mahabad Plain (downstream of Mahabad
Dam). The Koter sub-basin, with an area of 467 square kilometers, is located in the
western part of the study area. The Beitass sub-basin, with an area of 285.87 square
kilometers, is located in the eastern part of the basin. In this study, weather data,
including daily precipitation and minimum and maximum daily temperatures,
hydrological data, including daily flows, and physiographic characteristics of the basin
were collected to form the WEAP model. The reservoir storage volume and levels of
the Mahabad reservoir from 1992 to 2011 and 2012 to 2021 were used for calibration
and validation. Subsequently, scenarios were designed and implemented, and the results
were evaluated. The scenarios used are increasing agricultural land area by 10%, 20%,
and 30%, and population growth.

Results and Discussion

The results indicate that the Mahabad Dam will face a deficit of 8.18 million cubic
meters according to scenarios S1, S2, S3, and S4, with shortages of 30, 41, 52** ** and
21 million cubic meters, respectively. Notably, the deficits highlight significant
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challenges in meeting the projected water demand. The highest water demand over the
17-year horizon is for agricultural use, underscoring the critical role that agricultural
activities play in the region's economy and food security. This heavy reliance on water
for agriculture necessitates careful planning and resource management to prevent
agricultural losses and ensure sustainability. Among the operational scenarios analyzed,
the reference scenario was chosen as the preferred scenario due to having the highest
water supply percentage and reliability index. This choice indicates a strategic
prioritization of water resources to maximize efficiency and support agricultural
needs**,** while also promoting long-term sustainability. The implications of adopting
the reference scenario could lead to a more resilient water management framework,
allowing stakeholders to navigate challenges more effectively in the face of varying
demand and supply conditions.

Conclusion

In the current study, water resources were simulated using the WEAP model, analyzing
various scenarios to compare water allocation during the base period and projections of
population growth and increased cultivated areas. The results indicate that during the
summer, when agricultural water demand peaks, not all needs can be met, leading to
unmet demand that could increase from 18 million cubic meters per year to 52 million
with expanded cultivation. As urban demand is prioritized, the water allocated to
agriculture, the environment**** and industry will inevitably decrease unless urban
needs are fully satisfied. While potable water supply for Mahabad is likely to remain
adequate, agricultural demands have the lowest reliability among all needs assessed.
The reliability index shows that increasing cultivated areas will result in a 9% decrease
compared to the base period, highlighting the urgent need for effective water
management (Hellmann et al., 2010). Continued population growth and rising
cultivation levels make achieving a balance in water supply and demand in the
Mahabad Dam watershed unlikely.
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Fig.2. Schematic of the developed model in WEAP
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Table 1- Data and sources of information
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3 03ld g4 osls g WleMbl 351 auswo
RO Data Type Source of Information and Data
w
1 o8l o osls 9SS omliilen el
Climatic Data National Meteorological Organization
2 & gy sl ools e olzul,dT el gl dilaie T o8
Hydrometric Data West Azerbaijan Regional Water Company
3 ol ez Sl 985 S Camaz g 5Ll 35 5
Demographic Information National Statistics and Population Center
4 o3 ledlbl ot obbydl bl ol aibie O eS8,
Reservoir Information West Azerbaijan Regional Water Company
5 &5y9laS Sledlbl ETEIRA S A BECOW PSP SN PP LN
Agricultural Information West Azerbaijan Department of Agriculture
Lolss calises dLmu':;.éqsﬂ)'ng;L:)Ual Sblge Sazg (5,0 0,00 &S L0
Water Demand Information for Various Sectors Vahdat Mahabad Operation Company
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Fig. 3. Flowchart of the research methodology
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1 Parameter Estimation tool

2 Normalized Root Mean Squared Error

3 Nash-Sutcliffe model efficiency coefficient
4 Root Mean Squared Error
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Table 2- Observed and simulated reservoir volume of the Mahabad Dam
(West Azerbaijan Regional Water Company).

(MCM)Q}.‘”u x> Jlw ol
Reservoir Months of the Year
Volume(MCM) Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
Slaslice ,olie
e 2 91 106 141 156 165 170 171 147 136 117 110 97
Observed Values
PR Lo W (F98
S S St 2 89 104 131 148 159 169 172 141 124 112 102 98
Simulated Values
Joo cds b5yl jo soliwl 8590 s Ll polin -Y Jguo
Table 3- Values of indices used for model accuracy evaluation
Index Value
Calibration Validation
NRMSE 0.08 0.11
NASH 0.94 0.85
200
y = 0.876x +13.88
180 R?=0.88 o
__160 L.
.
3 140 ._6.-0‘
2 120 R
Q 100 o. %
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SLleo s glovalie 9 (5 ilwdis (350 pxa el Hloged —F JS&

Fig.4. Scatter plot of simulated and observed volume of Mahabad Dam's reservoir
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Table 4 - Downstream Cropping Pattern of Mahabad Dam in the WEAP Model
(\VVahdat Mahabad Operation Company, 2019)

Sugar Alfalfa Apple

Crop Type Wheat Barley Beet Orchard

Nursery Others

Cultivated Area (%) 12 7 5 15 38 10 13
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Table 5- Demand and supply percentage at demand nodes (Reference Scenario)

Ma

Demand Point Oct Nov Dec Jan Feb Mar Apr y Jun Jul  Aug Sep
Demand 26 974 172 127 127 127 178 183 193 215 258 215
. (MCM)
Domestic Covera
5 eg 100 100 100 100 100 100 100 100 100 100 100 100
[(’&rg?\r)f)’ 008 008 008 008 026 026 026 026 026 026 026 026
Industry
C?(y"srgg 100 100 100 100 100 100 100 100 100 100 100 100
Demand 235 181
Agiculur  vewy 7 02 00 0 0 28 133 2479 2304 A
¢ Coverag 977 100 - - - .- 100 100 100 100 649 438
(%) e
30
S 25
O
s Urban
S 20
C
©
§ 15 Industry
T
£ 10
= —— Agriculture
5 \
0
5 3 8 § 8 8 &8 &8 §S = ¥ g
©C Zz o » L = € s = 72 g u
Month

(xS yo (ygulnn) sl bl Lo 8 )90 T oo luilo -F S
Fig. 6. Water demand volume at demand points (million cubic meters)
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Table 6- Changes in demand and supply percentage compared to the reference scenario
until the end of 2040

Demand Point Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
Demand
Reference MCM( 7 0.2 0 0 0 0 28 133 2479 23.04 2353 18.11
(/)Coverage 977 100 -- --—- -— -— 100 100 100 100 649 438
Demand
o s, JMCM( 767 018 O 0 0 0 3.08 1463 2726 2535 25.88 19.93
% (/)Coverage 9420 100 - --—- -— -— 100 100 100 91.48 41.16 39.40
é Dermand 837 0.2 0 0 0 0 336 1596 29.74 27.65 28.23 21.74
2 S, MCM( . . . . : . . :
(/)Coverage 90.27 100 -—- --—- -— -— 100 100 100 78.44 27.28 36.11
Demand
s, JMCM( 9.07 022 O 0 0 0 364 1729 3222 29.96 30.59 2355
(/)Coverage 8695 100 -- - -—- -— 100 100 100 5840 25.14 33.33
- Demand
= Reference MCM( 178 174 172 127 127 127 178 183 193 215 258 215
==
% = (/)Coverage 100 100 100 100 100 100 100 100 100 100 100 100
£ 3 Demand
2= 247 241 239 177 177 177 247 253 268 298 358 298
£ S, YMCM(
o (/)Coverage 100 100 100 100 100 100 100 100 100 100 100 100

Oidigy dwoy0 (1) S 50 9 (83 9 S2 S1) ciS pj e (iali8l slag s loges (A) S o

g ki (pl Bub sl 0al coly lis clS ny maw (li8l g x e ey L o (6,5laS slola
Ogedke VEFIOY e & (a2 0 o b)) Jlo )0 oS jinyaukie VIVIVYD 5l (65,0liS slols JS ol
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Fig.8. Agricultural water demand in the reference and cultivated area expansion scenarios
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Fig. 9. Percentage of agricultural demand coverage in the reference and cultivated area
expansion scenarios
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Table 7- Evaluation indices of the defined scenarios
Demand Point

Scenario Index Domestic Agnc;ultur
Reference 98 78
S1 96 74
S2 RE(%) 94 73
S3 93 69
Ss 97 76
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Fig.12. Reliability index (percentage) in agricultural and urban sites



VFF leg ) ojlouds OF alr o Jaumo o blis g Ldl yi & .

Gy & ol sarass 5 sgamme ol ailie 5l eslita] Coul 00d o Bz ol 53 3l 4R 53 4
Copde ilednd jolite a4y alize slaJus dLiwl) (ren 55 5 0B plxl 4z LS LK L GBS
anwgi (35UsS QBT an ol dgume Ol glie oz Sz byl 5 Clabe 4l
Lslassl

IR sys50 hlize slagy L § 0l (g5l WEAP Juo b O mlie Condy ol Ghmghy 5o
St 5 g Gl g Comez 0y Ghalil glagy i Co gl 0,90 )0 ST anass (e 5 288
Ol Jad jo by Sl o 285w Bl o0 WEAP Joo 5l Jol> gl 4 a2 b aiad aulis
GLolE 5 09d e 035l Loli plai 0)l0 352g (g5,0iS (iom po O (6l Lol Jlade (it oS
4D dalS wals St ) e Gl sless b 5o Sundy (nl (Sl walyS 925 oS (5els
ey Wly3 LS te Ggakeo OF & Jlos )3 canSa e (ygabes VA Sl onts sl Lol e o5 555k
argi by Lol laion plo a4y Consd (5508 idn (S anlie S5 50 LA (el Coglgl 4 azgs
& il polazsl Ol Gaals 4 el 25 el JalS ok a0 i cnl s oS Glojy b oS iS5 ol
S g b 5l el o I 05y mealss Cario g S bamme 65,5liS ol Lol b i ple
ol 555 i 5o ol B oas 45 Cely cal ST b el aaly iy (595eS Ulee e
Jobss 4y y3 6 N5 50 cn i sl wms )18 Ban 1) (5 sleS s Lot a5 oyl 455 0 1)
oS 8T ams Gl W g walys dihie ST cloJlo b dilie o ol slolis 5 adye uils,
3008 3l g aals JalS ol & gl dem 0 Cenl 15 a8 Caaro 5 0yt slajls 5l s B y0
a8 (oo ol 6 pdy Gliebl (a2l (g 23)ls Wasls b les 51T 6 s Qliebl wo o G 5208
3 ol e g 0l dalyS b 0)50 4 Cud (a3 lh (ol (a0 A Al o ZuiS ) e 38
Ay, aelsl L .(Hollermann, Giertz & Diekkriger, 2010)auS co 00l 1) ol mle oore oo 4
Lol g ase o Jol ay oy ISl oS o Gl Logas 5 Comer Gl 5 G55
Slog i oy p lp Bro yol> Ghagh Cusl S8 a4 o3¥ il o)l 0925 sblee s jusul ads> o
Sy el 005 gy 0T 5o oolazdl glo iz g ouds pll L3 el wuoys s T il 5 alisea
255 1B oy 2 8590 5 bl el adg> mhan yo lagy i 51 S 5o )-*-’L’ ol lllas 595 0

Sl oy 2Uj)l 4 oS (Akbari et al., 2023),5en 9 (5,51 cOldllae b juogh 5l Giow cpl mls
wamass 4 45 (Mardanian et al., 2020) ), Lilo e « o pow s glo asliy cod o
4o 4 45 (Sharafati & Sabhani Sanjbad, 2019) glovew ¢ (281,05 ) pails ddg> ol mlo aige
50 4 S (Abrishamchi et al., 2007)l,Ken 5 Zpiopl (2ol o 35 ol Larass (g3l
Ingol-Blanco & ) o85S ¢ Sy JoSil g 45,5 aildog, jusul ddg> Ol mle Copawe slog liw
85 bsS Sop bl clly cillas wiBlsy (g5l 0 Lyl h g5lual 4 a5 (McKinney, 2009



¥ Sy 9 50900
e 33 ooz Oy 9 Sl 0 b 381 B oy

gl aras Sagin o ol Jsd JB @l 5 vz Glaptens ilodinge 55 Joe sl

B 3Dy Geize g dalllas )50 allaie [0 pgax 4 g Gz 0 ol @l Cudgame 4z b
e 658 b asdllas (nl jo 05d oo bl 6,508 Gl 2 5l i ©f e o e 25 dals
5 & olmlydl pll o adly ollee a4l sgzge Of lie Co e 5 )l WEAP (g5lua s
oany] 50 Ll 5l iy 38,5 A 50 b Gy Lama 5 Canto (555L88 o d sl (250 50 Lol als
ol 0ol o]
Soslaaz 5l o 2o o0 )l sl Jelowi (sl iy )5 g i sy ozl Sy WEAP Jos
A5 o b Joe ol s (b3l 5 nged bags L ook 5 oblgs o 8 )lae g mlie (jluwdd 5 SleMbl
Oliee el 4 (5 aglsl 5 (2l Slasls sl e 550 ) 0ad 0233 OT mlis (g355 laed (58,5
S o 3 Sl CuS s s (38,5 1850 L 35 o aalima |, ajl (el 5 (6 linob
o ddhaie aps oo Hlis s 0,5 8,9l p 5L ahaii e gl g g u..,ol.; olide Comez by £
S4 5 53 82 SI Glog )l wloly 5 S o odee VAA 59005 L a2 o g5l 3ok Sl
5l o] Cawds ol 4 axgh b o dales 5 drg, caSe e gaheo VY g O (FV Y 55085 b o S
slaole (oolos o 1) 08 lals (ooled Wil oo sbles S Cumaz 0B £ 5 Bl 5 @2 0 S0l
b Gl 455 e (9 el o VY 8110 5 s sl 45 (55,5l 5l S 5, L
S e o b GRS s (65,5l8ST (o2l e it Gl s ceul azlge O 950aS L 5
30 S e Gaaden YV @ g iSTas 0lo e g 0l 5 sloole jo of Lo 0sd oo Ll slrols jo Logas
Capde Lok 5 coul Jlo sboole 50l o5 32 oloye logas bole ol 2,k 5l o, o ol
@S b il ansls (5,0laS s pogas 4 il a0 gl 25 Wl e a5l (510000
(Akbari et al., 2023) |, g 5 ,»51 «(Rahimi & Hafez Parast Moddat, 2022) e 3 Ladl> 5 con>,
B #R 51 65,sliS Galolis (el ans oo 5Lis WEAP 5 calises slo gyl (5lodncds .5l cisllas
Slprinn 1 Lcwl woyo A U AY om0 5Ld el o0 e el yusie ds )0 YA
Sl SYgame CllS (rizen 5 ol 4 oo (2Ol b (55,5laS (L))l (a3l 43S 5e 5l 005 oo
23,5 5 log5 5



VFF leg ) ojlouds OF alr o Jaumo o blis g Ldl yi & eor

References

Abrishamchi, A., Alizadeh, H., Tajrishy, M., & Abrishamchi, A. (2007). Water resources
management scenario analysis in Karkheh River Basin, Iran, using WEAP model.
Hydrological Science and Technology, 23(1/4), 1.

Akbari, Y., Shamsi, Z., Khani Temeliyeh, Z., & Mirabbasi Najafabadi, R. (2023). Evaluating
the operation of dams under different management programs using the WEAP model
(case study: Kardeh Dam of Mashhad). Journal of New Approaches in Water Engineering
and Environment, 2(1), 145-160. [In Persian]
https://doi.org/10.22034/nawee.2023.409943.1049

Bagheri, H. M., & Morid, S. (2013). Comparison of WEAP and MIKE BASIN models in water
resources allocation (Case study: Tlavar River). Journal of Water and Soil
Conservation, 20(1), 151-167. [In Persian]
https://dor.isc.ac/dor/20.1001.1.23222069.1392.20.1.8.6

Dashti, G., Sani, F., Hosseinzadeh, J., & Majnoni, A. (2022). Evaluation of Agricultural
Sustainability Indicators under Climate Change and Water Resources Management
Scenarios in Aji Chay Basin. Agricultural Knowledge and Sustainable Production
(Agricultural Knowledge), 32(2), 325-341. [In Persian]
https://journals.tabrizu.ac.ir/article_14553.html

Doherty, J. E., & Hunt, R. J. (2010). Approaches to highly parameterized inversion-A guide to
using PEST for groundwater-model calibration (No. 2010-5169). US Geological Survey.
https://doi.org/10.3133/sir20105169

Feizi, A., & Aghajani Jomayran, R. (2021). Allocation and management of water resources in
the Yamchi Dam Basin with a scenario analysis approach using the WEAP model.
Journal of Environmental Science and Technology, 23(9), 89-107. [In Persian]
https://sanad.iau.ir/Journal/jest/Article/837447

Hakami-Kermani, A., Babazadeh, H., Porhemmat, J., & Sarai-Tabrizi, M. (2020). An
uncertainty assessment of reservoir system performance indices under the climate change
effect. Ain Shams Engineering Journal, 11(4), 889-904.
https://doi.org/10.1016/j.asej.2020.03.015

Hollermann, B., Giertz, S., & Diekkriiger, B. (2010). Benin 2025—Balancing future water
availability and demand using the WEAP ‘Water Evaluation and Planning’System. Water
Resources Management, 24, 3591-3613. http://dx.doi.org/10.1007/s11269-010-9622-
z

Ilich, N. (2024). Dynamic reservoir rule curves—Their creation and utilization. Journal of
Hydrology X, 22, 100166. https://doi.org/10.1016/j.hydroa.2023.100166

Ingol-Blanco, E., & McKinney, D. C. (2009). Hydrologic model for the Rio Conchos Basin:
Calibration and validation. Center for Research in Water Resources, University of Texas
at Austin.

Layani, G., & Bakhshoodeh, M. (2022). Effects of climate change on the agricultural sector in
the Kheirabad River Basin: Application of WEAP Software. Agricultural Economics
Research, 13(4), 208-223. [In Persian] https://doi.org/10.30495/jae.2021.21701.2030


https://doi.org/10.22034/nawee.2023.409943.1049
https://dor.isc.ac/dor/20.1001.1.23222069.1392.20.1.8.6
https://journals.tabrizu.ac.ir/article_14553.html
https://doi.org/10.3133/sir20105169
https://sanad.iau.ir/Journal/jest/Article/837447
https://doi.org/10.1016/j.asej.2020.03.015
http://dx.doi.org/10.1007/s11269-010-9622-z
http://dx.doi.org/10.1007/s11269-010-9622-z
https://doi.org/10.1016/j.hydroa.2023.100166
https://doi.org/10.30495/jae.2021.21701.2030

rYv Syfus 9 GIgox0
e 33 ooz Oy 9 Sl 0 b 381 B oy

Lee, A. H., Sieber, J., & Swartz, C. (2005). WEAP. Water Evaluation and Planning System.
Userguide. Stockholm Environment Institute. Tellus Institute, Boston, MA.

Mardanian, S., & Abdollahi, K. (2020). Optimal Allocation of Water Resources in Khanmirza
Watershed Using WEAP. Iranian Journal of Watershed Management Science and
Engineering, 14(49), 11-19. [In Persian]
https://dor.isc.ac/dor/20.1001.1.20089554.1399.14.49.7.6

Penghan Avaran Consulting Engineers. (2019). Meteorological studies of the Mahabad Dam
watershed . [In Persian]

Pourmohammadi, S., Fatemi, M., Rasaie, F., Hashemi Monfared, S. A., & Khosravi, M. (2021).
Effects of weather modification operations on water resources of Khash basin using water
evaluation and planning (WEAP) model. Water and Soil Management and
Modelling, 1(2), 14-24. [In Persian] https://doi.org/10.22098/mmws.2021.1253

Rahimi, B., & Hafez Parast Moddat, M. (2022). Runoff prediction using the SVR model under
climate scenarios and estimation of water demands due to its changes in the WEAP
model. New Approaches in Water and Environmental Engineering, 1(1), 75-90. [In
Persian] https://doi.org/10.22034/nawee.2022.154268

Ramadan, E. M., Shalash, O. S., Fahmy, M. R., & Abdel-Aal, G. M. (2019). Integrated water
resource management in Sharkia Governorate, East Nile Delta using numerical evaluation
of water management strategies. Alexandria Engineering Journal, 58(2), 757-771.
https://doi.org/10.1016/j.ae].2019.06.006

Sharafati, A., & Sabhani Sanjbad, M. (2019). Optimization of water allocation from the Yamchi
Dam reservoir using the WEAP model and multi-criteria evaluation. Paper presented at
the Proceedings of the 14™ National Conference on Watershed Science and Engineering
of Iran, Urmia. [In Persian] https://civilica.com/doc /1012028

Sun, J., Yan, H., Bao, Z., & Wang, G. (2022). Investigating impacts of climate change on runoff
from the Qinhuai River by using the SWAT model and CMIP6 scenarios. Water, 14(11),
1778. https://doi.org/10.3390/w14111778

Vahdat Mahabad Operation Company. (2019). Watershed studies of the Mahabad Dam.West
Azerbaijan Regional Water Company. Studies Department .[In Persian]

Yaghobi, B., Shabanlou, S., & Yosefvand, F. (2014). Simulation of rainfall-runoff using WEAP
model (case study: Qaraso basin). Agricultural Communications, 2(4), 63-68.
http://www.agricommun.com/content/archive%20volumes/volume%202_4/Agri.
%20Commun.%?202_4 9.pdf


https://dor.isc.ac/dor/20.1001.1.20089554.1399.14.49.7.6
https://doi.org/10.22098/mmws.2021.1253
https://doi.org/10.22034/nawee.2022.154268
https://doi.org/10.1016/j.aej.2019.06.006
https://civilica.com/doc%20/1012028
https://doi.org/10.3390/w14111778
http://www.agricommun.com/content/archive%20volumes/volume%202_4/Agri.%20Commun.%202_4_9.pdf
http://www.agricommun.com/content/archive%20volumes/volume%202_4/Agri.%20Commun.%202_4_9.pdf




	14-mahmodi (2)
	magazine-Mahmoodi

