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Abstract

The complexity of the accelerating transformations in
technology and the consequent changes in economic and
social systems demands the managers of organizations to
study the environment and consider the future changes as one
of their most important tasks. In this context, managers need
to use efficient methods and techniques to incorporate all
effective factors into their management to lead the companies
to its main objective. Strategic planning is among such
methods and approaches. In this research, strategic planning
is investigated in case of the Regional Water Company of
West Azerbaijan using a comprehensive framework strategy.
The framework consists of four stages of start, input,
comparison and decision making. Information on the
strengths, weaknesses, opportunities and threats were
obtained through interviewing the leaders and experts of the
company. By intuitive analysis at the end of the four-stage
process, the strategies derived from the SWOT matrix were
rated and actions were suggested for them. Also the SOAR
strategic model, as a combination of SWOT model and
positive thinking, was used for strategic planning which
resulted in fulfilling the environmental standards based on
international standards, stability in maintaining the level of
cultivation in the province, annual increase in efficiency of
water resources and facilities, and prevention of
desertification. Accordingly, the priorities of the company’s
strategies are: 1. Managing the available water resources in
the basins; 2. Adding new products and services in relation
to current products and services; 3. Selecting economic
partners for participation in exploitation and construction;
and 4. Economizing the assigning projects to attract
investments.

Keywords: Comprehensive framework strategy, Regional
Water Companies, Strategic planning, SWOT matrix.
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Abstract

Water consumption management strategies seek to reduce
water consumption and establish a reasonable and
sustainable balance between water supply and demand.
The purpose of this paper was to rank the consumption
management strategies in drinking water distribution
networks by using Multiple Attribute Decision Making
(MADM). To this end, four strategies and five attributes
were considered to form the decision making matrix. The
strategies were: 1) Cultural approach; 2) Using low-flow
fixtures; 3) Increasing water tariffs; 4) Reducing
permissible water consumption without income. Five
attributes were: 1) Strategy implementation cost; 2) Time
required for the implementation of the strategy; 3)
Customer satisfaction from the strategy implementation;
4) Impact of strategy on consumption reduction; 5) Impact
of strategy on unaccounted for water. These studies were
conducted in Central Province Rural Water and
Wastewater Company. In order to determine the score of
each strategy from each index, group decision making
was used and a questionnaire was distributed among 14
authorities of the Company. The average scores were
incorporated into the decision matrix. Furthermore the
weight of each attribute was determined using the Entropy
method. In order to process the decision making matrix,
WASPAS method was used and calculations were
implemented in Excel 2010 spreadsheet. Finally, the
strategies were ranked and the results showed that the best
strategy to reduce drinking water consumption in the
villages of this province is to use low-flow fixtures.
Therefore, it is recommended that these fixtures be made
available to the public in accordance with a
comprehensive plan and also the necessary training in this
regard be provided.

Keywords: Multiple Attribute Decision Making, Low-flow
fixtures, Water consumption management, Weighted
aggregated sum product assessment.
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Abstract

Significant shortage of water resources capacities,
especially in central Iran’s desert basins, necessitates
construction and implementation of water supply
and transmission facilities. Costs of such projects
have effects on water pricing and consumption
management. For water, with final consumption
nature, achieving real price based on demands is
important in encouraging the private sector
contribution and improvement of drinking water
consumption pattern. Current study, based on
documented database, calculates spent cost for
accomplishing such above-mentioned projects in
Semnan province, Iran. Results showed that for
water supply and transmission projects, there was a
significant difference between spent cost and
common established tariff. Actually, it was
confirmed that currently, water is not considered as
an economic good with meaningful concept of
benefit or loss. According to the current pricing
system, improvements in consumption management
could not be expected, especially in drinking water
uses.

Keywords: Earth dam, Spent cost, Tariff, Water
supply, Water transmission line.
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Abstract

Water crisis is one of the most important challenges in the
future of Iran. Most of the developing countries try to create
a balance between their decreasing fresh water resources
supply and increasing demand of the growing population.
Water desalination technologies are one of the modern
technologies in supplying fresh water and they can greatly
reduce the water scarcity problems and improve the quality
of life. However they generally require a great amount of
energy. Using renewable energy sources to empower these
technologies is an environmental friendly energy supply
method. This research intended to design a solar desalination
system that would be suitable for rural area in Ardabil
Province, Iran, which can provide enough fresh water to meet
the water demands. To this end, Reverse Osmosis -
Photovoltaic method has been selected as the proposed
method for water desalination. Two WAVE and PVsyst
software have been used to model and analyze the Reverse
Osmosis and Photovoltaic energy supplying system,
respectively. The results showed that TDS measure before
and after of desalination were 2117 and 177.86 mg/l,
respectively, which lies within the accepted standard ranges.
The results for photovoltaic system design showed that in
order to produce enough energy for the desalination system,
a photovoltaic system with a power of 9.5 kW is needed. It
seems that by using of these systems solar desalination plants
produce fresh water and decrease the by-products like brine
and greenhouse gas. Moreover, it reduces the demand on the
power distribution network.

Keywords: Desalination, Photovoltaic, Reverse osmosis,
Solar desalination.

ole @ il
ML g ST (i 9 pole
AN bl FF-TY Clxio X oo ooyl Jlo

sy Wl
ol 59 )4 (S 395 55 139 a0 piamans (2 5b
Gliwgy yaied O 1650 anlllan) SKSliggisd — woSro
(o)) oy oo

T o ol 3T SR LSy T (alé 16 (gen ) (olus plige
saSiisle S Ja.».‘;u (W *ub.o.c- (W M)| ueL.u)L; -\
Ul)"‘ ‘)J)...v ‘ﬁ‘).u oKisls Sy .‘a.:.‘;u OM5)J 9 u‘fo& (W
olBiily ¢ Gy Jazme 00SiRgs 5 )l pes (i ouSiily sl Y
Olpl e

Ol i i gt olBiily ¢ conds (g 0aSLisls bl -Y
oBRiils (s Lo 00l g By (gwdige oSl Lezsls -
Ol G e

behnam.sami92@gmail.Com : Lssl ¢ Jgims oo i

VWAY/ AR il
WWAA YN oMol &b
VWAAL YN oy )l

. oS>

v

0350 Jledas olnl anslr g,00 wte Sl ol SOl ol
ol 58 st 3l ol Gilogned slagyslid IS jsbar ws
phnass 655 mbe leslaiul il oYL (6550 Bras Ll s
Lix g sl 5 )85k Conle b 6550 (el sl oy Jool, So Glieas
(59550 dalllao) o] 0y pos (sliwsy (5l 45 Sl (G0 y95 (55 Lt o]
5 00,5 el a5 5 oS Ll 5l 1, T slajls wlszy 5 eogr cenlin
sy pkaie S il S blE ool ety Blod 5l iz e
CGsleonmd Gl G5l Gy Olsiear Sllggd - sSas e
Glp a5 PVsyst ¢ WAVE 1381 o5 g0 5l .ol ool ol
S3lg98 (6551 el piansns g g5 ol s Julo 5 (55lu e
e 45 483 oo i Lelod 5 g5le e j) Lol gl sl o sl
) eSSk WYIAS 5 YWY s 5 abas jl g 9 J28 o1 TDS
el gy Oy sl 33 B abogs e slas kil Ll 5l aS oo,
ol 5L UKW lg5 b SSldgeid w0 Ol adal gl (55,1
oo VT adgs zals pegdle dagivns 55 !l 5l oolitul dus )y so ,lias
JSie Grizen 5 alS G mis S-S 6y g L8 I aemecen

wle Jo 1) Gaelal T sl

ol ¢ 105 Sad 153l s (Gonyg3 S o] 1 guadS Wilods
Slggis  mgSae



o ol adgs slaai o a5 widly o )b sloanse Julos
Lol @Bl alS TN Gliey Sl agbal slats; 4
VoD ety aVle GBS o3l adg e izl
Fsbatdly 5jlal Slezr cul I el sl als COx 3
Jousl oS e A5 020 0 lid 398 Olalllas el
&ly S e seid ool sl Saldggis - gSa
Sys0 ol i yrogdle 15 .l 00lBl 50 5 oliws, bl
5 035 olamdl s S 8y (55168 (55l wdlide Bjlas 5L
Gk el S o adgi (65508 anmmaens; (Sl
]

Dglite glaclale b Jolows 55 0I5l 5 e slas S5 51
Lid 5l oy Ol 5l )lake 028 18 (ayed g 550 O e
A3y 1) Jslome b aiS o (gl 55 o Gy 03,5 5500
Gyoel JLa8 Lad cnl a5 aisS oo sesl 1) odady ol aules
5 ol Tl 5l Sd @y o L &5 ol 51k sS e
Sz 990 Oy Larle Jolre Cand p JLAS L g5 &S 550
Jobee Sy Lale Jolowe 5l Gansl oy (oS o0l s>
S5 e ielion | S el | 45 05y alss (58,
el 500 o] clile (2alS o j2ld 5l Lade Jolno j5ue
5 Zlo) wils) o (Soelsl B jlae gl Jod LB a1,
s Sy b imel ol 5 Bas (YA o Ses
wolatdl 5 (8 Bl 5l oS cul sundyer S i
WS Sle) ]y e Lailgs (e 50 g 009 Jo8 S8
Sl SSsgd —weSae jol (oS 5 e jolite uo
el oo bl aslllas

o 09 9 dlgo =¥

G0 g0 axdllao -Y-)

Omed Ol et mshy idu slabiws ) 5l e sl
SrogS ¥ salold ;o Lwg, opl .l &bl Juo,l sl ;o o
e b ol alold iz g o)ls 13 Jus)l = el ol 55
Coanbyn ol faghiS VA ) e U g gk VYIA (on
FY g Sl 4l £ g aiBo VY 5 az 0 YA o] oLSl s>
b Q—I el g 005 (B adll YO 4 ag 85 VY 5 addo
5 el B sgu 0 Lasg, ol Camaz el Za VAT Lo
NI - KR

asdllao 5 yg0 Jxo (o S0 —V-1-Y
5750 Gras Aoy olz Gyb 99 3l Lsyy cnl o lajls
Ol Llwgy CewdVWl jo (J5S Congd a9 Ly > 0
olr of gie 5l oy Bl ol (6l Lo e T 05 o0

doddio -

O 0ad &5 6y5ba sl Bloz 50 (xb e (0 o
aolol 4y o8 50 mlio ST 4wl ails dslsl Wl cos Ol
iz e ey Wilgs o Ll aScpl Dgmg b aizinns e Jled
@l oy vz b bid Ol &y (s pas (g 05 (S 5,
el 5 relae mlie d92g 5,000 5ol Jlis 4 g,k <D
Cosl gl anelr S olml LSt g, s 5l o
a5 cel olysiS alex 5l s olel (OFAY sl
009 S pogdle g ool Adly i des g S sladlaie
5 osfanl e 5 oy STy b Ve iyl Lo
Jeilyy IS jsbay oo ol el azlge 55 o] cansliol
2 g goals ialdl ol ol JleSies Jlasl g oS
5 29 PP ot j9iS LB (S y0 8 ole Laulpb
1y sy M 3l 9550 ol (ol an) )0 (B0 gz
é’LA.O LSALAJ (\\"AV su‘)l.io.% 9 QS’L“"J‘)S‘) Cnl 00)9—‘ Og>gdy
;.:—‘ CUM‘ AM)O ‘..\lejf )‘)9 oolaul S50 G‘ML""‘—‘ @"
Sbls S Jame pl Jo @ Wl oo 598 lac] 5l ol
oolaiwl &y 08 i 5l oo 1A (Morad et al., 2017) wles
ol gale ;5257 )0 s Hold o5l 5
eolio b oS (2 vl o oy 2 b Aybar et al. (2010)
Bblie (gl a5 Wagw; 4zl (play iz piyasass 655
bopaiy b orliz Gl (UL azl,e SLbD (63550 sl
Sl b 5ol rple & 6 i Cuje ook 5l sllae
lie 435 (ol y93 6551 (plimg) 5 Coxex o5 bl
sloanin 55y 2 oler ke Gbla 5 53,90 anlls
aomss ol SWRO s BWRO st o1 yd 12 g5les e
ool oS SWRO s, 4y Zemns BWRO
oAl (S Olye 4 SSldggns - ugSan o]
Shish wedee ad)S 0 pljasas oS i
(Al 05 co oolatwl ooldl jo0 ble o &5 Ko
oS 5 i <9, 31 Karaghouli and Kazmerski, 2013)
25 Slole 5 oo SzsS Slilgid — pusSxo sand
Wi (nl 5l 858 55 Canl 03,5 Gl 053 1) o0k j 4z g
1 SBlggid-gSas jol pians 1o 39290 15k o
ol 5 ysed T (sl Sillagib pusSns 5ol 3 yo
30 Ly sla ST 5l oyl sl 708 Lt s
Ol e ola8l 1, L Alsheghri et al. (2015)

Loy SOlggid-ogSan yoml (9,4 (g0l 9 (S (p b

S 5 Of (cwiige 3 pale 4 i



YL C TR TV IPLIWSUWEN B §
w\owwdwwjﬁl@www
NETSE SH JONE A ST NA PR PR e
e 39800 (b lge g Lid LIS ol g g 0y
S Bl dlge 5 Blae slapyg (ilulaa (Gl i ugSae jo!
Sl el arkead i Silo o 213 1) 53555 2T sz
2o b bl a5e5 Jold Yoomo olicd abal slopinnw
5 el 500 Glaghs, b avslie )0 usSae el el
oS ool mlas g Ulse &l)s .. s ED VC MED MSF

N S S L NI
59,8kl )3 polhe g gy 3,55 Gl () 2bl 30 (2 ek
W (sloro bz olge J5) TDS L 555,5 il o il (¥
<8bib YL 25 (F fpan U5 0 YL a03b Glie (F
Lmoxiﬂ u‘r" 9 &P L s (6999 @L’.A VYA 009” 6[1&,4]

ol S5 Bpae (@

€985 Jlax! (¥ dlalid (Vb Lo cuad () s beo (3 oo
(F g Lad )0 g, JoSis Jlaa! (V¢ plae 85 ongay
(S oy g

Electricity to

Pump ] High

Saline

—

Feedwater

(oS Bos 9300 eali (S 2l @) Brosdadd
Gos Ll ooy pite Jlo cilizes Jpad po (e ol &
clogle 13 ol ailas 5 g0 Vo Lo yay ascinn cw s
Sy e a8 50 00 slatale;] pliy Lg; ;0 95250 ol
wlas bl jo sl lode ol ¥ 5l io o) US s> lee
o eslit] ISal 4 sl (glisT 4y e ol T el o>
4ial Gt I AL )5 5 Cand S92 g0 pow e JSB4
ol abal dsde 557wl 5L A sed o oliiul Sl ol
i o Gy 5l i ool i iy, Jlal 455 4 o
QS o (5loae>

dy028 (glags il 5l eslitnl b ol (3luin s 5 4rhics
oolidl g0 gblin ;o oVl Coenl ‘SJJMLM:T ol el sl
5 b Al pdyman Glagsl ol el o ye
Sl grhae )9aS 08 Jlad 03ldl 90 3blie )3 (sud o>
Sy sole 1o Vb (55, addgi ol cleay ool 350 &5
Srae b ol o)Bpse Soleys 9 adlllae 590 adlate ;5 Jlo
Sy it e se &) (Pl Jpad 50 o5 ey iSle o
253 S el ot (6551 Geol sl latre G2,
S8 ookl 3 50 Wilgs oo Bblie (al o (ud o> 551 I
ol gy Saled 5o (VAT (L) Sen 5 atiy b)) 005
Al Bl gy e lp SElggt - gSas

Membrane
Assembly

_, Fresh
Water

04923907

(Al-Karaghouli And Kazmerski, 2013 ) wgSao joww! o =) S5

Sl Jg s solazsl Rty Olyee 45 3900 Juol> Gi;}..SJI
‘5....:).'1..»0 as @Lﬁu&o 9 ool.’;_él)jo d.loLuo 5o as é; wyo‘)s
oolitul S3ldggd (slaptumms 5l oancs jgade diommn Sl &,

OYAY (i zl>) 395 oo

EERINEERPNCIN
1 6rSorte 09 wsdedys> S5l Ol 0 &S cetnns
Fbos (S G5 4 (olend g S e slap lSe
il d ol o a5 sle il o Salilagzt |, o] 51 ogd s
S5 ax Sl ogh o eamel Gand s> Johw gy 00 B

WAA oyl oF 0yl ooyl Jlw

S 5 Of (cwtigo 3 pale 4 5



PV Solar

Panel
#

DC/AC
Invertor
MPPT
Controller ‘ "'
Electricity A
to Pump High
Pressure
Pump
Saline _,
Feedwater

Membrane
Assembly

. Fresh
Water

(Al-Karaghouli And Kazmerski, 2013 ) pudiuwo Jlai! Sl ggud — woSro oww! w1 A5 (glos =¥ IS

5 ilodie sl el Lo S gty |, uSanpad
e g abaitn 250 lp Geel LSl s
cdeay 5 ool oolawl Lol abar jisy glp weSas e
i ye Sl aka il o eas¥l by s il
5 &gl o8l gl sl gt j0 (3l o Sl el ous
oads LI F gV Gl Ui g ¥ U Y slaJguz 10 wsSae jous!

Sl e Sldgeid —usSae el g (b jslaiea,
s oesSxe jamsl i >k sl TWAVE 33l 5
oot o0litas] Sllggi i >y gl PVSYSE 38le

8520 o] i (6 b Joo —F-Y
e Silotend 5 lodse ullB WAVE .l 5

WAVE 1581 6 55 53 ¢yl pisdl gl innms (63l Joto Sl - Jour

IntegerFlux 2860XP (Filmtech)

sl yiledl gl Lok

Vv Ol 23 gl slalid gon Sy
10 () &yl y2hadl 1) s Lol
VIO (LMH) ° 10) ygul il L
Voo (LMH) ogSas st jLo
§- (LMH) CEB s
AV/A M3y o iy ol 20
\'Y (Nm3/h) s2olsa b o
\i2 mM3/d) CIP il ol oo

WAVE 1581 0 55 35 (ws5a0 ol i (g3l Jibo Ol 52 —Y Jgor

XLE-4040 (Filmtech) oS ol Lit
Vx# (gl al> o) (osSae josl slalid gu0,5
V¥ (pg3 &> 10) u5San jol slalis oSy
v (1) st ol g ol
YO/A (LMH) ogSae ol e Lo
FAID M) s (35,5 2

WAA Lol oF oyl ooyl Jlw

S 5 Of (cwiige 3 pale 4 i



(g8zo jowl) (Jhol dpiuail w31 (5 STy glod - ¥ S

Filtrate
<

) 4

ol i 03] A i 31 IS Sl Lo —F IS

WAVE o 30 Ubdi &l ol Ol polio g (21hb b 2ulyb -F Jgus

<l S 5o il )y
Ol oy ol lade )l yolyl
Sl YooV e o S oogasme 'O Leo Leo
YZ O yg9a8 Oy9uS
»2 TSS TSS
Y SDI SDI

5 psl gwbidlsn slaosls yosle, ST Sl b >
Olg oo cabgs o el S0 5516 L 9 Meteonorm [NASA
G qurd Ssbys Gl Sad 4 bape polie
2,5 3l ailale &ygod |y b ey g lsn Glos (guus o>
lislgn glaosls il 35 sbeesls I jekaie
Loiye slaosls 352) lag] (952 9,8 Sdear bg)l (e’
Al oolaiwl Hais jge adlaio gl (Yo VP Jlo
SLioyge abadi )3 wld o> OS> slacgr 4 arg L
Slr Sz e er A gy e & S Sl
ol cleds @3B 49l 90 sl 4 Az g b g (Bl 6T
Jyad 3 pes Olosdly alfl azct po 9 (s (655
OA g az )3 Vo aygly d(Sliae; 9 (SLenl agly) Jlo calise
S g (Sl Sl g0 gl b g 38l 4 s ax o

Sl ggid i (55w Joko 0=

o yb bl o5l GlailSlar s @l 53l ol
W03l (g 55 Sloay SBlaal (sl 1) Sl 5938 slaptncn
el i Slaainge 5 Jelos sln JlBle 5 A5 cnl )
J38le a4 Wools 59,9 0950 050 oo oolaiwl SSLgeid (g5,
A0 90 alals ey 05 ALE (55, I il &S Cenl B j90 uo
adign Dygod lle 5 s 29 o0 ST (b sl
S e L) gl Sl el (oLl latte
Sl W pace sl a0 o @1 1) S50 g0 alai (gl 0 o5
b ol b el o ai]) 8 IS gollae dalllas 5,50 aihaie
3 S slaagly 5l g 005 pelai anib @z 092y Cleay oS
Lal)l oo ed 05d god Bl ;o il (@B 4 G a0 0
Wloads axd )5 I3 )s Sull &jgody g @3B g (B CS > (e

WAA oLl (¥ 0yl ooyl Jlw

UL g O cwiige 3 pole & 2l



)‘jé‘EJJ agaauLLA 3LT°% p;*ﬂﬁ*” %;Lﬁdﬁ‘ b “ALYLSA dfj*aj piiﬂﬁA“
@551 Slisz g 008 dlons | cuslio Soliggid et
o3 oo a1l oasiloy Sl g (23L0

Tilt S=20°/W=58°
Winter

Summer

5 Sellssd all g5 G (O JSE Gllae) Wil sl
Sl >, 4 azgi bogd Cbusl b el 590 v
pladl PVsyst 153l 5 WAVE |5 usSias jomsl e Julows

ugT )Lié 9.2 Lr?cu LS‘)? alises Lngthai ﬂ;Lu*ﬁ*u QLQJaifi O

Azimuth 0°

West * East

South

asdllo 3590 Jomo 30 Lyl 6 mSehs yumo —0 JSi

Sun Height

T [ § 1 |

1: 22 june

2: 22 may - 23 july|
3. 20 apr- 23 aug
4:20 mar - 23 sep’
§: 21 feb - 23 oct
619 jan - 22 nov
1: 22 december

axdlhio 350 Jowo )0 s j93 LS 5o o —F S5

ol e uilinl ol loly iy ol Cois
cuilage Glosle ooylpl o lailinl dvwge Jud 5l oLl
0 5 s byl crgmenaS 3 Jailial A5 ol 3 Juilind ¢ ez

] ogllae

S g o -Y

S b gl )l polas WAVE l58ls 5 Jdow ol 4 ax g5 b
‘G‘ll*‘ U"‘ &Ja).s ] 00 d.jb‘ i J5J> BN lal )‘ o= s_j

aiad 3l g 9 b O (S b piolyly Coumidg —F Jgu

O S sl ol
aha j g cdalé adai I 8 cdalé aslg Siolyb
/e Y/ pH
VVY/AF YV mg/I TDS
VOIFA Nide mg/l CO,
V¥ Y¥IPY mg/l K
FY/AY YYNE mg/l Na
Vg V-0/2V mg/l Mg
\Ans INZES mg/l Ca
e o mg/l CO:
AY/EA FEV/T mg/I HCO.
YA/£0 AR /S mg/I Cl
VeIV YEA/5) mg/I SO«

WAA oyl oF 0yl oyl Jluw

Y

S 5 Of (cwiige 3 pale 4 i



9 SSgei i (29,5 Oy Ol ST 4 jslaiesy
oz 9 AC 4 DC ol hos jshiear 0l Jos
a azgi b el 6 aw bz sbml Gl (2,5 5y Rl
Silwand 5 g5lw o 5l ol mlis PVsyst 158l 5 Jodos
SV LY Gt 5 0 Jouzr 5o 8l 5 cnl 5o e
o BL olows cgg 5l pel abgs o Sledbol & Jgaz o .Cowl ool

el o s e g 35 ol ppolie b e s

ool dphal s oo 5| Jol> o295 4 4295 L

Slapins Jew ol b lp S
VIV KW ooy <SG 4 Gty (osSae ol 5 gl 5203123
936w lal> o diz oy yile g5 I VIV KW ey S5
Soskie cny Sl L3 UD KW (SG 28Ul Gl & ggomme 5o
551 el olaieas IO KW Jaleo (lg5 b S35 otnnns

o

Sl g9id e LT 2l -0 Jgua

Slado/ g6 Aol
Yingli-YL300P-35h b Joe
Si-poly S ey
¥y B olass
/0 KW) JS wos 5k oo
vod V) mea Sk Ol 5o 5y
Yo AN) oS g 5 ol was
VAf M?) Jssle o coloe
#Y/-A M?) b Jgile JS ol
VO/FF @) Jsile Lol
AAA 0) Sl g9 i lond],
ABB-ACS355 75kW 4 2.2kW oz Jome
AC-DC jsv Jowe g9
Y Joe olass

Normalized productions (per installed kWp):

Nominal power 2400 Wp

10 T T T T T T T T T T T
Lu : Unused energy (tank full) 0.4 kWh/kWp/day
i Lc : Coliection Loss (PV-array losses) 0.62 kWh/kWpl/day
Ls : System losses (Converter, Threshoid) 0.69 KWh/kWp/day
Yf : Effective Energy at Pump kWh/kWp/day =

Normalized Energy [kWh/kWp/day]
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Nominal power 8.10 kWp

10 T T T T T T
Lu - Unused energy (tank full)
Lc : Collection Loss (PV-amray losses)
o Ls : System losses (Converter. Threshold)
S Yf: Effective Energy at Pump
=
£
=
=
=
&
v
S
=
v
N
=
E
(=]
=

Jan Feb Mar Apr  May

Jun

T T T T T
07 KWhi/kWp/day
0.6 kWh/kWp/day
0.35 kWh/kWp/day
i KWh/KWp/day

Dec

Nov

Jul Aug Sep Oct

0 ol s ooy (6l dilalo bawgio o )guods 4ilg) ey leMbl -4 JSo

WAA oLl (¥ 0yl ooyl Jluw

FF

S 5 Of (cwiige 3 pale 4 i



Daily water production vs Irradiation
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1- Reverse Osmosis (RO)

2- Photovoltaic Systems (PV)

3- Water Application Value Engine (WAVE)
4- Evaporation Ponds
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Abstract

Iran is a dry land with very little rainfall. The average rainfall
in Iran is less than a third of the global average. Nowadays,
with the increase in population and the subsequent increase
in demand for food, the utilization of water resources, and in
particular groundwater resources, is considerably increased.
Currently the amount of groundwater resources exploitation
exceeds its supply and so the lack of groundwater resources
should be compensated. The purpose of this study was to
locate zones suitable for the artificial recharge of the aquifers
with a case study for Lorestan Province. For this purpose,
AHP was employed as an efficient techniques and
comprehensive system designed for multiple criteria
decision-making. Required layers such as the slope, soil and
geological structure, land use, rainfall, distribution of
Quaternary alluvial and satellite imagery of the area was
prepared. Then GIS software was used to overlay the layers
and information and with use of Fuzzy logic, distinguishing
suitable sites for artificial recharge of groundwater and the
flood spreading. Based on the results, form the total area of
the province (28294 km?), about 9258.36 km? (32.5%) are
suitable for the design of artificial recharge and 5926.36 km?
(about 21%) can be considered for flood spreading. Finally,
the integration of the two resulting maps led to suitable sites
for artificial recharge and flood spreading as about 7682.21
kmz2 (21.79%). Therefore, GIS models are a powerful tool to
locate artificial recharge and flood plain sites, because of
their ability for analysis of large geographical data and
prioritization of scientific decisions.

Keywords: Artificial recharge, Fuzzy model, Groundwater,
Locating, Lorestan province.
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Abstract

Land subsidence is amongst the issues that occur due
to excessive groundwater exploitation, causing deep
gaps in the ground, tilting of wells and collapse of
buildings. In most areas of the country, the main
reason for this phenomenon is water table draw-
down, which is caused by the lack of rainfall due to
climate change and excessive exploitation of
groundwater. In this paper, in order to investigate the
effective factors on the subsidence in the South-East
plain of Tehran, various stations in this area have
been studied and numerically modeled using the
finite element method. GEOSTUDIO software has
been used to analyze the geotechnical and hydraulic
data in the region in comparison to the results of
previous studies. The results indicated that the level
of water changes and depth of drilled boreholes had
an effect on the amount of land subsidence, and with
decreasing water recharge to groundwater table, the
subsidence rate increased by up to 55%. Also by
increasing the percentage of changes in water
exploitation, the subsidence rate was increased by
about 40%.

Keywords: Finite Element method, Ground
subsidence, South-East Tehran plain, Groundwater
exploitation, Water return.
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2019 Innovation Conference
] 25 — 28 November - on Sustainable Wastewater
http://www.nrr2019.com/ 2019 Shanghai, China Treatment and Resource
Recovery
. Murdoch, 16th International Specialised
http://www.swws2019.com/ 1 -5 December 2019 Australia Conferences on Small Water
and Wastewater Systems
_ : IWA Water and
http.//www.waterderv/eIopmentconqress.o 1 — 5 December 2019 COIE?nbfa{ Sri Development Congress &
- Exhibition 2019
https://www.awwa.org/Events- The North American Water
: — -0rg 3 — 5 December 2019 Nashville, USA Loss Conference &
Education/Water-Loss "
Exposition — Supported
https://wmcc2020.net/ 12- 12(?19; ember Harbin, China Water I\élﬁrrl?gtin;%gtom Cold
https://www.icisequynhon.com/conferen Quy Nohn, 15th IWA International
ces/2020/IWA specialist_conference on 9 - 13 February 2020 Vietnam Watershed & River Basin
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http://www.nrr2019.com/
http://www.swws2019.com/
http://www.waterdevelopmentcongress.org/
http://www.waterdevelopmentcongress.org/
https://www.awwa.org/Events-Education/Water-Loss
https://www.awwa.org/Events-Education/Water-Loss
https://wmcc2020.net/
https://www.icisequynhon.com/conferences/2020/IWA_specialist_conference_on_water_basin_and_river_management/
https://www.icisequynhon.com/conferences/2020/IWA_specialist_conference_on_water_basin_and_river_management/

water_basin_and_river_management/

Management Conference

http://iwa-ywp.pl/

12 — 14 February
2020

Warsaw, Poland

2nd IWA Polish Young
Water Professionals
Conference

6the IWA Young Water

http://www.ywpbenelux.org/ 12 - 14 February Luxembourg, Professionals Conference of
2020 Luxembourg
the BeNeL ux
) . . 30 March — 2 April - . IWA Conference Water in
http://www.iwa-win.org/ 2020 Nanjing, China Industry 2020

http://wwetc2020.eap.qr/

28 — 30 April 2020

Istanbul, Turkey

6th IWA International
Symposium on Water,
Wastewater and Environment
in Ancient Civilizations:
Traditions and Cultures

http://www.lwwtp2020.net/

10 - 14 May 2020

Vienna, Austria

13th IWA Specialised
Conference on Design,
Operation and Economics of
Large Wastewater Treatment
Plants

http://iwa-ywp.eu/

20 — 23 May 2020

Riga, Latvia

12th Eastern European
Young Water Professionals
Conference : Water for All —
Water for Nature, Reliable
Water Supply, Wastewater
Treatment

http://capdevsymposium.un-ihe.org/

27 — 29 May 2020

Delft, Netherlands

6th International Symposium
on Knowledge and Capacity
for the Water Sector: From
capacity development to
implementation science
(Supported)

https://iwa-let.org/

1-5Jun 2020

Reno, USA

LET2020 — The 17th IWA
Leading Edge Conference on
Water and Wastewater
Technologies

https://www.waterloss2020.org/en/index
.html

7 — 10 June 2020

Shenzhen, China

Water Loss 2020

http://www.iwa-nrr.org/

8 — 12 June 2020

Espoo, Finland

Nutrient removal and
recovery conference

5th International Conference
on Ecotechnologies for
Wastewater Treatment

http://www.ecostp2020.polimi.it/ 22 —26 Jun 2020 Milano, Italy (ecoSTP2020) “Impacting
the environment with
innovation in wastewater
treatment”
) . . . Singapore International
https.//www.S|ww.com:sq/events/deta|Is/ 59 July 2020 Slingapore, Water Week — Water
water-convention-2020 Singapore

Convention 2020

https://www.futureafrica.science/

21 — 24 July 2020

Pretoria, South
Africa

1st IWA Non-Sewered
Sanitation Conference, 21 to
24 July 2020, Future Africa
Campus, University of
Pretoria, Pretoria — South
Africa

https://www.wrrmod2020.org/

22 — 26 August 2020

Arosa, Switzerland

WRRmMo0d2020: 7th IWA
Water Resource Recovery
Modelling Seminar

https://iwa-network.org/events/17th-
specialised-conference-on-small-water-and-

14 — 17 September

Belo Horizonte,

17th Specialised Conference on
Small Water and Wastewater
Systems and 9th Specialised

wastewater-systems-and-9th-specialised- 2020 Brazil
- T Conference on Resources
conference-on-resources-oriented-sanitation/ . o
Oriented Sanitation
. Copenhagen, IWA World Water Congress
http://worldwatercongress.org/ 18 — 23 October 2020 Denmark & Exhibition 2020
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