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Abstract

Qom city (located in the central desert of Iran) has always faced the problem of water

shortage. In recent years, due to various reasons such as urbanization, increased immigration
and tourism prosperity, this problem has become a more serious trending water crisis. In spite
of the steps taken to maintain the sustainability of potable water, predictions indicated that if
the existing situation persists, in 2022 the city will be in a state of unstable water. To
overcome this dilemma, this paper aims to identify and present sustainable urban Potable
water policies on a thirty-year horizon through system dynamics and the use of Vensim
software. These policies are generally presented in two parts: Supply and Demand. The
supply policies include separation of potable water from non potable water, using fresh water
or wastewater, and managing the water supply losses. In demand management, the policies
are to control the population, control the pattern of domestic demand, and control the Exempt
Demand. The new policy investigated and proposed by this research which is proportional to
the problem was the separation of potable water from non potable water and control the
exempt demands over time and their impact on the sustainability of urban potable water.

Keywords: Sustainability of Potable Water, System Dynamics, Crisis, Qom City.

Journal of Water and Wastewater OMBB 5 of dxe

Vol.30, No. 1,2019 VWAA Jlo o\ pplack Aty 5G

vy

Q


www.sid.ir

dx.doi.org/10.22093/wwij.2017.97800.2488
*r = / :

e (2092 95095 b (5380 D5 DT LIk Sldcwbe zf P!
(H J-@-w HUE RV ‘\,tho)

" 75 oo s T 155 Lasy LT om0 3153 U] 33 cpun
O‘ﬁ‘ ‘O‘)@ t‘_sn)luﬂ é‘j olKsls s)’ffo U‘)@ -.\>|3 s@b..a (s saSails 6‘)‘“5‘5 69’.‘-‘:‘5“5 -\

fmovahedi@iau.ac.ir (Jstus sasus ) oyl oyl

Ol eylses U,.'.‘Sy)lélé’y" JPIRETPRL g% 05310 054 1 S la5 5 (5 mly Cglae u,:T 6518510548 09,5 w3y =Y

Ol el 5 ¢yl Slidios g pgle dolg ¢ coduol of;T olKitsls gylie (owvdige suSitils JLoliw! —F
QUNA 5, VA @il ;)

wlo s P11 3 Oygo 4 Wlio (pl @ £l (Sl
i (26 99 955290 L S 05 T 5l ‘;ucwt,wcu).s.mu”‘ww o0 (B2 1 (31 T B9 D ¢ (Sl (G2 g0 1 a B (Sloyd
Doi: 10.22093/wwj.2017. 97800.2488 (ol JUS! 3) (oMbl g T als” (a3 3 153 ) 9 dsdlions)

o LS

- <

a3 S Jlw 53 g Cowl 8351 959, 1 9808 JSuito L8, lg0 (3101 (635 30 5255 )3 (i &Blg 9 (Ll CannBige Judday o8 ot
OloaBl 3929 b cCuwl bawd (] 2w dy Jyd JSio (3] ¢ 53 55 (555 5 Lo (i 58] ¢ hunid phemd (i piwnsS o 31 AliSeo Jo¥D
Coardy aoldl ©y50 )3 83 0 L W St iy 9505 &1 33 AL puw 51 T JUHT o 51 0 g O (551l jpliiod ol plox]

ottt 554 g3y ol 3 sbbne Gl G 61 5 SIS 1,5 ol (6L Bl 9 e ol VE Y Sl 3 ognge
O 53 wiemdd alyl g (g lowlind Wl o 381 S0 (g et & T (6l (g Cuwlow < Vensim 15800 45 51 a5lius] g poew

1 g g S 31 O g DT (g5l 1 Cowl @, Ls &5 A e Sy 13940 o0 A, LSy 93 5O Q’\o‘ LCuobww ol (o dg5
S ylan (oSl JpmiiS cCmron J 58 31 Coml @)l o LW yidy g ¢ Sl il dSd UL Sy o g Wi O b Ol 1 o3liiw!

Oy cann!l 045 Slogabg 3 oyt B9 ol 3 4 Sk (331 b onlit 5 835 Canwlons Lol ol 1 CBlao 8ylie J 1S 9 S
SR e A glasly b U g Cond 31 Blaa G55, Bl J S g bl O 51 b F (g5l 1 consl

P bl e (2l 92w b =T Ik (saulsislec ils

doddo -
e Lol g e 53 5 Jolie abali )3 S S50 55 il RGN CPY N S e R W PO H oo |
plebaSusly s (oS e Oan sbaflngia ol gy s hlia g o gle s 5 buaa ol
e ot i35 ol il GBS gz ey liteds hites 5 o pte 5 550 ,ab 5 (UN-Water, 2009)
sl s lian B sla i ol e ass 5 O 1 el 5 slasil e s 5.0 el sl ol e

(Madani and Marifio, 2009) Cwul axils ol jenas 15 o slas wgh o Slas il Eely 5 ams o alS
Ula sl el Lo Yoo q B Yo glagle s SOl 5 S LSO NS YU N A RV B PSP
Journal of Water and Wastewater oML yT e o

Vol.30, No. 1, 2019 VWAA Jlo ) oles Fe oy90


www.sid.ir

dx.doi.org/10.22093/wwj.2017.97800.2488

e b (s s «7»/')/.\;«41 slocuwlas gl F

cgalasl asy 2l s Of slolis el eel il Sl
S b anson 0Lis Jaa nl a3 0 OF Lol 21581 Esl,
O 5l cblis Kb al5dl 5 Ol 5l cblis 4, LSS wali
(Weietal,, 2016) wl o j2alS 0o s VWO b Of slolis

2Tl shaslinal glm Ly Jae G ol,lSes 5 0l
51 5N slisal o sl Lt Gy gl 5 i3 50 410 oz
ol s eae Jole ol 5l s (6,580 5 OSB Ly
Sl 3l glaoMs \ Jsax 55 (Sun et al., 2017) sl T
Sl s 2l 355 b g8 I FOVIRIVI PR el
NG RN

3l O3 S aas o plis 338 sl e 55 s
33 Sad 51 Bl Bl 658U S 5 2ilag 5 053 O
P Shsa ey bcwlais ) btegs 51 &=
S las ol (Sl 3oy s 5 o3 s elazzl 5 o ld)
S o,md 5 anele Gbasj s nlis bt dlox 5l Cad
ol i sa st i 2l ghnly o oS kel Gl

.)j..i

S ST Lol Ll 4 pldl ot (b 5l salizl
Ly aal s 5 oS 5 o S 3l oL gyl i s
doolse 5 5 oIS slasl Lol Gasls 5o ol pree VL
U sl culy s sl ssms Ml elaral - oLl
.(Qi and Chang, 2011)s 53 . S5 Of Lol

el o w3ls QLS e b 53 5 055 b s Gty o
ool o 53K 6568 8 ST I el 30 slaaile oS
T S ol 4 NS Oy 5 nio slopS o b o S
.(Xi and Poh, 2013 ) el 4>

Oy sboln U Jaa ¥ V8 Lo s e 5o
by st O Lol SMlas (gluans ) shied 54
MWL it sleiy o 5 cblis Gllasl 5 1m 5 O sl
o3 gl 35 a2 8 8 a5 Jus cal 55 O 51 cblis
S ams e oL pLSL et (5ladas st (6 Ss5hl
Loy Bl i 5 Sl OV (Lol &S e (55,5 o i ol cmer
Sl 5,5 s O GLolE 1y e e 31 Sl

'w\w‘ﬁu>ﬁ?§3%"(d‘ﬂﬁ?ﬁ‘wx?69%"[

o b2 38005 b 588 I e )b Sllas ) i
Tablel. History of the studies of urban water-management with system dynamic approach

Study area Work field

Reference

Tehran City, Iran

systems
Tabriz City, Iran Urban Water Modeling in Tabriz
Bam City, Iran

based on sustainable development

Identify indicators of sustainable development in urban water

Modeling urban water system management after natural disasters

Bagheri and Hjorth, 2007

Zarghami and Akbariyeh, 2012
Bagheri et al., 2010

Las Vegas, America
New Zealand
World

America

Singapore

South Africa - small
town

Simulation model of urban drinking water supply

Surface runoff management in urban water

Investigate changes in mineral resources, organic and human-
based human activities on Earth

Dynamic analysis systems bottled water industry

Sustainability of drinking water systems

Use dynamic system to find water supply and demand difficulties

Stave et al., 2003
Winz, 2009
Forrester, 1997

System and Moloney, 2013
Xi and Poh, 2013
Clifford Holmes et al., 2014

In the city of Tieling, Investigate the availability of water resources for sustainable Yang et al., 2015

China development based on a system dynamics model

Ghana Sustainable urban water system with evolution in management Acheampong et al., 2016
reform

WalLA - Paris Life Cycle Assessment of scenarios forecast for Urban Water Loubet et al., 2016

suburban Management
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Fig. 4. Benefit-cost trend from 2006 to 2016 and the
forecast to 2036
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Fig. 8. Qom city water balance from 2006 to 2016 and
the forecast to 2036
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data from 2006 to 2016
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Fig. 12. The effect of population growth rate on water
shortage from 2006 to 2016 and the forecast to 2036
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Table 2. The population of Qom province during different years
Year 1956 1966 1976 1986 1991 1996 2006 2011 2016
Population 160981 179862 293620 616963 757147 853044 1046737 1149099 1262698

(Statistical Center of Iran, 2016)
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Fig. 14. The effect of casualty management on reducing
water shortage from 2006 to 2016 and the forecast to
2036
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Fig. 13. Effect of different scenarios of wastewater
system in water shortage from 2006 to 2016 and the
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Fig. 15. Impact of consumer behavior exempt demand
on the amount of water shortage from 2006 to 2016 and
the forecast to 2036
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Table 3. The effects of different scenarios on the reduction of potable water shortage in Qom city

Scenario redSl:lcotli.(t)i:lg:% ) Method Description
1.6 9 Control of immigration and Reduce population growth by 0.5%
population growth
1.2.6 0 Lack of implementation of environmental problems
sewage network
2.2.6 47 Complete sewage network Due to the low price of water is not economical
implementation
2.2.6 17 Run 50% sewage network Suitable for Qom
3.6 25 Correct worn networks Use pipes with good quality
1.4.6 9 Establishing contractual Due to the number of exempted applications, there is
capacity for exempted uses a great deal of need
2.4.6 26 Increasing people's beliefs and  The use of reducing devices is dependent on the
availability of reducing devices economic value of water, awareness and availability
5.6 0 Separating potable and non- Applying the above mentioned scenarios and

potable water supply

separating potable and non-potable water supply, the
urban water is stable
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Fig. 17. The effect of separating Potable water and non
Potable water networks on the sustainability of urban
Potable water from 2006 to 2016 and the forecast to
2036
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