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Abstract

US>

In this study, the socio-environmental and environmental
impacts of insufficient supply of water from the Mamlou
dam have been investigated from the viewpoint of farmers
in the Varamin plain. Moreover, the actions taken by the
farmers to tackle this problem has been evaluated using the
Likert scale. Accordingly, the effects of the impact on farmers
were classified as: very low (1), low (2), somewhat (3), high
(4), and very high (5). A 4-stage cluster sampling was done
randomly. This research was carried out in 1395 with 320
questionnaires which were extracted and analysed through
the Excel software. The results showed that on average the
maximum and minimum effect of the insufficient supply of
water from the farmers' point of view was to reduce the culti-
vars (4.4) and land subsidence (1.8), respectively. This view is
due to the farmers' lack of awareness of the negative environ-
mental impacts of water scarcity. By investigating the mea-
sures taken by the farmers to deal with water scarcity, it was
determined that modern irrigation (1.25%) and alteration of
cultivars (1.5%) were the least actions taken by farmers to
deal with the lack of adequate supply of water in the Varamin
Plain. The reason for the decline in the desire to use modern
irrigation systems for farmers is the high cost of implement-
ing a modern irrigation system and the robustness of the
banking and administrative system to provide facilities for

mechanisation of agriculture.

Keywords: Farmers' lack of awareness, Lack of water, Demand
and supply management, Varamin plain.
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Abstract

US>

Knowing the factors affecting water demand is essential
for the management of demand, which will become bet-
ter through analysis of consumer reactions to price and
income changes. The purpose of this study is to determine
the factors affecting water consumption and calculate the
price and income elasticity of sample households in the
Anar city located in Kerman province. To achieve this goal,
120 questionnaires were completed by sample households
in 2015. According to the results of the estimated loga-
rithmic models, variables such as price, income, age, ed-
ucation, and the number of bathrooms and toilettes were
identified as the factors affecting indoor water consump-
tions. Also, variables including price, income, number of
taps, number of cars, and the number of pots were identi-
fied as the factors affecting outdoor water consumptions.
The estimated price and income elasticity are indicative of
the low elasticity of water demand compared to current
prices and household income. Moreover, results indicate
that the price and income elasticity of indoor consump-
tions are less than price and income elasticity of outdoor

consumptions.

Keywords: Residential water demand, Indoor and outdoor
consumptions, Price elasticity, Income elasticity, City of
Anar.

Ol slolEs p Jse delse Colis Lolis Copde i
Josll S dakos 5 43305 b el Gl 9 Caasl $)9.00 (S
ol e Ay 3 Cand e e IS5 e
R Pe dalss s (Fuded ol O Bue 5y ol J) b
Slalgils gualys 5 Gied GloyiiS deuloe 5 O B)las
O 4o Oy 8l sl OloyS Ol molgs 51 U1yl 5o digé
JeaS3 VAP UL 53 @5 slalsils 31 delitany ¥+ o
Slayszio 0dd Oslp e gladds gl b .us
Gl Sl pus Sl 5 dlgw g (G al)d (o
Slapkio Guzes 5 LIS Blas p e Jalge dlas))
9 duwngsl Sl (Ulyd olusd wlgw prhaw alyd (Coadd
Sl sLolds s Sge Julgs das 3 JS slagluls sluss
05 3 0 dewlowe ©lyd 5 Hied Glo S . Wous deslis
dalyd § 39290 Glatwd ds Cud |y Of GLoES gy (iiaS
oS dS 315 YLis gl O 51 o9dls L3815 OLis Laylgils
o2 Blas 3l 7S ol Bylas @l gaalys 5 Gied

sl 00 39l

(u.?)l‘y 9 = Bylas (ui':lb uT slolas :@-\.:15 sloily
U a8 qgualys GidS (ed iaS

DOI: 10.22067/jwsd.v5i1.64099




2399 G IS e lagiiliul pusue Ll 4y youie g3 e
S dugieuliodd, SO0l en il iiS 3809028l
9T3M|QL@}AJBWJM)D‘QTU=3U53 ULASELAU.Q.»Sg
ool gl gzemngiy 5 ilslas (VWM OSe 5 Ligedlo) s 13
e syt s dalse 3 s b )138,3L ol s S
ool Sl 5 Jlie Glsis 4 Cal Laylsils T (GLoES o
5 s 9 Cund wile golasdl Jalgs (Y+VY) Panagopoulos
(Y+1Y) Dagnew. 554 syl LSl s lad iile el slaysSs
Lafgilsr Caunyy o hamss Causbige sl el il Lolgs
Bradley 5 lpol 5 Jyte Cusdle o8 Canuizr daylgils slael
4 b Jlsils a2y 9 CoSle o8 il oladl Loy (Y- -F)
s Olslliane 5305354 3yse T GLOES 13 ,13S,3 dalse lgis
St I Cuaid ey glageste (WAY) bS5 Ggwys 55
Caolus e lo ) Caolus lgils dlgw Jawgia lgils o315
Oadilo sz e JoS Sl g Gl g o s ey 9 blis
Sl 1) CaSle g 55 9 Dlis o (Junagil Sl ¢ gl
b3 e gladihl 55 (WAY) 633395 5 dale e 33,5 o
Sleyasio dlaz 31 60L 3 layasie (VWA Wigllo 5 6sbasl g T4y
Slasiehly <8 pany 965 Shiuged 9 dilug sl 9 doys b adye
SLALES 5 390 Jalge Hlgie oy 393 s Sluoguas 5 oul3)
2953 Slslllas FSI 55 3015 8 s 2 D390 3 Ol (Grad
SYs3 0es 29y duw 3l tesd 9 Ghalyd GlagisS deuloxs Gy
52 500) 6 Oyl Cungllae (WM LS 5 Lipdlo) ulls
St 9 S Egs VAN Guony Lsgls 9 eyl VM (Cisugd
(¥+\+ Harris g Dharmaratnas\ VY« il 9 jg3c0sl <\ YAV
wilby ¢ parker <¥+\Y' Panagopoulos) oy.ie Liz dgauyS) 9
ol ool (WAL (OhSed 9 Ggwge ¥+ VY Dagnew VY
3 b glias LSl o glolds Oilsllas j9ye LIS sebds .Cowl
031 G2l 5 1o SLolis Sl Slsllas Lol milss 35Ty
& el Blas Slsllhas 31 ¢ 55 ol s 4l &S Widgé S8
Ol Olgis 4 Oliwn) Bylas 9 Gzl Bilas (uddle Olgis
Y9A+ Boland g Carver) Cwl 60 48, a5 55 151 Bylas
SSE U L(WM (Csugd 9 5ogeo VA (Sl 9 48 golow
O lslss 9,509y L2ls 9 LISIs 93 99 b O Bpae jlade
B85 Glalidiwyy 4y dzg3 by yshaie (ol 5l &S D93 dalss (gl
Bilas) 53 9 S 9 Guelil @l JIsils s O Bpas polie
Bilas 5 (psd 09,5 IS las) Cudlags (Jsl 09,5 sl
Julos ooy 4 Lol 31 Sope 5 Sse dalse 5 il 2l
Sl ylgils Caculius Calgd 53.C8)S 8 auy 2 390 (35S
U dclie 5 dulona dalys 5 Cad Hlial 43 Copud Ol B o
S GBpan o 8,3 Jelye s dgi b ol 3ukios gulit 0934

9 @Bly daie O GLOLES s 30 o o ke dlasl sl

lsis @ LS Bylas el 53 il osle o Olsis 4
3l oolitul AS e 03351 |y il uslul SL3ls (les Juamme
Oless L rg)lb 5 ' dsls Bjlae JSi 90 @ oyl Jawgs kTJT
Gl Gliol 09,5 95 Jalds Gl1d Bylias .05 0 ShSaT 3gSue
ol 293 03,5 93980 ol 53 9 sy 5 Gsalil 1y sl 09,5 &S
Gilas el (Bgyb 9 puld s «Igs plom) 93,8 Sl
5 S @il s SuSHb bl Jaogil Gucs Jalis 35 2ils
3y B pac g o8 90 3l Sglds Olgt bl .Cwl blio Jls dxsls
(B pas §55) s 3 1) el Lol Casd) 9 Ciyg pd dyd
dorg3 b aylayg5 s (Gidw Camal 31 T Lol Gylas WE
s 3 S0 Gelo! 9 galasdl GYIS dlgie dy T Sl b sl
D90 Dy §ilassl )l g ladhie ddye Lonighigiss
3ol 3 LOYM OS5 o) Cawl d9dxa O e 9
Peae O 3 9 LolES ok din () 33 wlin (sloylSeadly dlos
Cal O 3 Ol ooldia Cgo 10 6)leSonys

Coles 55 OloyS Ol § Gl Sidas dilate o 5 Oyl
dzlge I 05 Olmo b Ol ool slagd Riw s |y (Sis
Sty d 3 SS9 U Had 639hS Olosunds Blo ) ditus
& Lot Jlod s Jlod 31 Oltayad ol OloyS Ol dssls
39 Oleviad)y Oliupgd 4 B Cgiz 9 B 3l 9 35 Ol
el 00 39dmn SOb 4 Glunydd 4 (2,8 Wsiz 9 e
U1 Oliayads WA Jlo (Senn 9 sl (o908 Silodipw ol
s 3l 31 45 Sl il BOW (glyls 5 YOVAY Cormos b
ool 3 ditd (Sl 8,5 bolES 3 45 WEFF Lol Jlgile FAA-
3 5l @8l ) il olol gl slavools ol § 55
e Sladlu 33 Sl G1alS 4y dergi b Cul i iblo g 59
A8 Sl el Coul o3Y ol &lie 3 ewlio odlitul gl
D plodl daliicn Glagliuysd 9 ,4d (ol )3 LA 9 ddye yal 3o
O () a8 slalgils O GLolis @b (e by ol 5
dod aislids S O Bpas 5 Sse dalgs b 3jlue gl )
Sl IS, Glarpeitia & o LS Capulns 3l 00lital b 5
DT lasg s8adzgiband].ogh 65 dely s 4s slajls
SlaiiS 9900 9 Sl T Bilas glsil 3 35,5 dalss (uuy 2
4 YBUS B pan Culus 1)) Bpae g 63 4 dogi b Lol
) 318 e 5ada0lSel (g5tden CB5 L 1y alyd 9 Casd Oilpuusts
B pan 2 38,55 Jalge b3 o 935y g3 b llie ol 3 95
o Bilan sl Ul ad b Of Lol 2l Sl o
el 00 391 2l Bylan 5 (520 09,5 85 5)

G55z s Sl Sl Dl 0 Saalyd 5 (Rad GBS (s
S Cal 655993 (2 3y SLOES 0ALS U5S Gl 3T

WAV ) o)l oy Jlo

Il dmags 5 OF 4y i



s wile ileMbl Glgils s 3 Lrdlag Bilas 35l ¢y

0993 3L Ol O plos 5o Gloy Do cole 33 38 0 plom

4253 1) ploo 3l oalatal 4b yo 50 OF hawgie Bpae Ol Ghed

o o3l il lgils slas) plé b pae 555Ul doliiiun s

Boyb 9 puld Fcd &5 by 53 Bpae lade Jlgs 3l 08

9 4 dzsil Fucd 5 52 50 O Bpan slade (Gredle (Swd)

(o 20l Bpae 5501 2 dz g3 b 9 00 ey . 9 59

3,5 9910 Bpan JS 3l Grilag Bilas

Sy el Leasil ) Gzl Bylne e bawsio Q,

o (bl oy dotls 5 Jyie Jols Gl glodS )l s

Jgil

03l 4alisiuuyy S w99 31 Jd 9390 93 wiile 5.5 Qi sl 6l

(bl Oledd slusd (ucds Olsds sluss wile SiledMbl 5 ui

5 42l Gl g9 Oudle Fuwd b 5o 55 Ol Bpas Jlude

w5 Ol b 5o 30 ol @lol Ol Gue (IS gladS

93,5 0390 bawsie y5bds OT B pas jladie 5 ddb oy

@ dzgi b &S (Jby) O Bilas @l Gislog dys hawgie :P

A 35l bawgie yebdy O B pae (2.8

(J) sl ilale el b M

(Jl) JIgle (aw Jawsin X,

il 331 olE Juass ladlu) Jlsils ol praw bawgie X,

Olgie 0 O 5:S3lio 5 0 oy Ll loass mhitie b coulize

(Wi 8,5 a3 53 ylgils dlgw phaws Jawgio

J3ie 13 3990 OV Slus X,

(P9we =g 1 53 39290 g3 g plos dluss X,

(R 050) S8l 9 bl Cuobuno X

il yr s Jucagdl Sl X,

Gl 53 39590 SIS slagluds sluss : X,

DS O ) glolas 85 dw O 6)5[ Boz SleMbl 3l oolatwl b

GIelyd (iaS (0) 9 (F) Jaolgy 3 oslasal b g 0d 9ygly (e8I

b dpaloe Gad 5

InQ=f,+f LInM+f 5 InP+f InX,+f,5nX, Q)

InQu=L51+ Bt M+ Lot P+ nX 4+ o5 X ot B Xs+ fon Xy, (Y)
InQs=L:+fulnM+f5InP+f50n X+ L350 X o+ f3eln X+ An X s+

ﬁa&l”X6+,83slnX7 (Y‘)
Lr=0AQuAM=dInQ/dinM (%)
P3=%AQ%AP=dInQ/dInP )

L Jalse y5Sie glalalds guelys (iiS (¥) 5 (V) () Jasls; 5o
~mbu’°ﬂ3351823 P1sb Jol=a &l ed uxi‘sﬁﬂSZSﬁzz P12
LD OBAS B pan (Sl (SigSe LolAS 1ad (hiS 45y ysbds
LolEs gaalyd GidsS 5 (Fdayl)) Lo Olid O Caasd Ol s
OBAS B pae dal)s Oy S oy TG e Ol SIS

Wby 9 dlge

aS dgdin Ly 45 iads LY Hlude dolds golamdl (eia 5o
Glolas . asl of @yl s 4o 5B 5 il use Gloed o 0,8
90808 (SIS gla,)lS gl Ol slolas glel el s ad O
LSk dsous ddye Of Jolss (o ogas gLolas .Cl gylos
SOl § Cewl eges SlalSe ;505 9 pwylde dadliwlew
da0hytuy doollisyd dajldl Brae Of Jols «of giled
dals 50 Sl glolds ogd0 dlie dlse ;00 9 ladin
Cudligs 53 9 Sy 9 Odwalil) Js 5> lgils glast ylas
slad lal s SiSHl blio) (SsSus 039d 3l zals b (3,8
LG owd w Al ol 5o 1 0980 (4l 5> 39290 juw
I 53 0o, Ol 33 2819 51 541 53 ilse Slel 3l oolital
9 duulowe 2)l5 9 LB1s Bilas S8BT Bpae yolie
3)3]-).3 3 s (ldes 9 385 g 00lw (guw,Sy 3 oolatul b g
G Of Glolas gualyd 9 e (S LolES  Ige Jalss
Jlo 55 bl (5 59994 dungliin 9 duwslone H123 3y50 lad s 5
s’ dalidiany VY (30Las 8, S diné i) ool by WYAF
ol Cwds Oledbl 9 03,5 oSS U ,ad 50 Sl glaylgils
b Jude g o 503 Stata 12 9 Eviews 8 glay)sd) )l oolatwl b
3 3 T Bpan 3lie 3515 8l €S ol sl 0 3 i
4 lalidiny 00,5 oS3 (§y5: Uyguas €S Lol dolidiuyy
e S b ) 355 Bpae g Bk ool Jyged Jlgils o
o ditulgs (g3l ) (izeass 9 Wulé JeoSS s slavig) ol 52
3 o S 03l Caliiea Jguad 3 1y O a8 déeus lge 45
Sladaliiuny 5 430)S duzlie dbg po Jilie 4 0yl 5,80 dege
0238 MBI b olya 5 030, s 2 Usie 293 B SVl
09,5 55 3 33 Ll Bilas ke Colgd 30 b 418, Jageds O
0ol ol (298 3l o )5l diliale B pas Jawgio 5 deliduny
Brae 09,5 1 35 (Bpas Ol ke 9 egu 9 o 0310 Fads
Cale s 3 Bpan Ol e oS ledl 51 o dpalone
913 9 OLSLw dlguw 9 s (kT)T Caad lgils LS5 L oSl
Oy oolitul 990 (5loosld WS e a3 Ll Jlasciul Clyeyed
3 Sl HUl e GO O GLoLES 51,0 sl sy

DS 5 53 9 Sy 9 Ol OT B e ke Jawsie :Q
Ll oluss d dog3 b oo 33 3eelsT LT dileabe 3 pae yladia
0055 9351 593 39 9,8 ;o Guselis] T B pas hawgis 9 )lgils
S 50 Gl il B pan gsSl delidinyy 43 d2 g3l (uizeans
A9y g (plilgs cilonno) 338 sy 6l Dl B pas e
03,5 3391 il Cygo 43 3 9 Sy O Bpae Colgs 53 5
elo) 63,8 Cedlagy sohaie a0 OF Bilas Hladie Jawsie :Q,
gl (Bl 9 Guld Fruds «Zlg3

OhlSes 51 LSl

o2l 5 s Bilas 1 uSBL U1 s (Sl T GLalis wilys sl



Sy cilizee ylas 50 g 45 9 9950 D9 S e 35 LI
W dlgs dumliae 55 drsdS Gilsllae gl b

SIS 3l 2 dw 5o 35Ty Glp &S Canl pedgs s @Y
0298 4 dzg3ly &S IisS 4y «lawl 00 43S 0, iwoliad]
Jle Olgie s .0 aalss plosil 55 dogy e Slaige)l « Sl
3329 Cuwl zhate £ o3 3l dsllao ol laosls Aol 4y dog3 s
LIS TOLS slaouss) (uasd 2550 uzse (udlly iluaal
"Caly Ogeil 1 .Ceils dimlgses |y Guilyly JBlus iy Lo
3929 Uyguoyd 9 L dolgs aloxdl lusal (uilyly Cowd 0
(VAP (Gygw) D90 03latul “GLS 39y 3l (silucsnls

ey slaysiie daviably 0392 Joime Ogail 42 423 b anlé
2 Bse Jalss 3l g Wlowds dealome oz Slgw prhaw 9 Ceaid
30 Wilodds dislid 3y 9 Cudw 9 Odwslil g 63 31 ey slolas
Alges 9 Censd dalyd 3l 58 50 Cudilag £ 93 31 oo Glolas 3y0
Al 33 39298 CWT s Slusd g gl 31,3l paw Jrwgie Glayusio
&0 0 9 ab axlis LaES Olias 1 S9e Jelss 3l 50 (oS
s slasyaiio dlgw 5 Caasd el 3 b 35 Lols lolis
Ioime S GlaglulS oluss 5 asd Jaogs] oluss <,
I ime Gldyasio Oles 3 00wl Cauwds ol o dunsliie el Cwwds
SLALES 531y 5 i ey ey st @l daw 5 53 A3 50 LS
ol izl Sl Ol

Gl O QLS 53 g Jagie suitie Jldime 9 Cudte I
Sl LSS gl 381 w Jawgite Giah3I b & aade GLES
SLalE 5 e ool S Gl bl Gl Grilagy Bilas
Moima Gl QLB 3 Guizes 9 51 5 Sy 9 Odwlal
e 3 Lo £ o5 du 53 )l Slgw prlaw yuskia Caul 005
Llg3 0 gl 31,81 Slgw pxaw =Blg 5o 018 HLES Gyl me 9
Slagisy Guiged 9 Bpae diggy 09295 3l )31 (il ) asls
O i3l alnlis il Jilie 53 oud duhal O (rse 43,0
A dolgs Lolas (ialS Caely Giils paw

35 eSeus Olosiel ) gple 9 GlaisLus 53 S92 CVTyud Sl
gy GLUES 52 I3 5 Caste 53] late SalS Cygo 4
9 Jengdl s Jldsize 9 Cude H31.0010 OLis (g, SLOE 5
O-9) @.31.7.3 36 9y glolas U3 slagluls sluss RS IN-S
el 039 dsllan ol LAt s

g9 dw 5o iad (1sS Koo ple 4 b Coad puste o 2
3033 1+ il b ams e OLES § Caal I ise § e LolEs
GiedlS doyd /A Gl 9 ey 8l LT GLoLES (s o Cand
990y3 V¥ rilagy Blas ¢l Lol Oliue d53)3000 a0
Olallan 53 wbiie EalS woyd WV igps Gslas ¢y Lolas
35 B g delllas g0 3blin 3o Bis) 5929 b 30 dwidS

plodl Olsllae ) 6§ €55 (pRege dde Gl (0 dhaly)
&S Col O Wlie p Of GLolES iad GicdS Syge )d 43S
b OBAS B pan sy (sl Ghte $)IdGime sebdy (S (ol
Gb 3l dimde Glio ) $7eS Bpas 4 LlE Cwad (il
2 2 9 Cead 0 s O Glolds ailsdlae ST 55 500
S8l b 3550 JUasl Jgame ysbds ol odal oy S
4SSl JJs 4 Ll b (iol3d) O (gl Lolas 0aiS G pas dalyd
S0 ) RS Gy S D90 Dgana (63900 SV 3l O
95 50 L85 ilg3 35l (paud dlllas (l 3 I T e Sy
O GLlEs g3 35 ghalsd GiS 3 hedd GIS 3350 33 (o)

& ’saw

315 GLES JUI 4 )3 digé Slalgils 3l o §yglgas il
U A’ O 3l dsg o 03wl b diimae Laylgils ) oy VALS
9SS plosctal Juoyd ¥V Sl (ol 3 .dictwnss s Jilie 3o
1093 V05 Lvdzxtly (8, g3ll 9 SuSHb cbolsr s s OF
oy slagesle 3 Logase il 5 Bgb S 56 Lilke
e)l.cl 95wn Jilia 5o gT C8y yuo Slol Jale 1y (pgdwld o
D93> S5 &y Laylgils Bjlas sl deslone dzdl ilos,S
Gpas o 3 ndalidiny asly Sledbl 3 osliul by gy 9
SIS .03 o0l ol 1 GASE O (D38 (uizmens 5 Laylsils
1033 0145 Jgils 1o awelil 5 3 5 Cbu Al las 45
Bl B pan 5 Caad 0315 (plazs! se5 & 1y il Bylas )
Boyb Gluds 9 lopld Flud (Igs 0355 plo 3 el Cudlagy
bl (bl Sk 3 dgadin (9,0 Byl 9 duoyd Y d9d2 53
Ol Gl Bylas woys £ e detls )l (izmas 9 SS)ly 9
1.l 0010 olais] 595 ds awy 3 O350 d3g6 3 |y 64 dudual
Lo gy 5 9lge pikdn 1o oud A3y Olowd s 9 ol ol 1y d=g3 b
5 a2 U1 5 55 O Bilas glgil 3 e Jalse s ol 5
403, &1yl (1) Jgde s O s

Slosls dSl e db i oylal 50 (3udod gy 10 dS okl
3929 Laosld ol Glol Ui wl (=haiie g o5 )l dslllas 3yg0
099 31 9090 () Gunyt Sl I el Glunaal (udl)ls
L &l dw 1o 15 G9a)l 5ol Gln Foslal polie .l odlatal Colg
SIS ime 43 dog3 b g del Cwds F/FYA 5 F/¥YE V/SF LSS
sy Sl pudlly Pluasd 1 Giee Hy dedd o)lel ds ,0
35 35258 O b Js paed 4y (V) Jsuz) w08 3y =6
ooltul b Lolds sladae 9 1 By, USiie (o) Eviews l38la5
33,5 339113 (GLS) b s Ol yo JBl> glangsisg )
Li2yd OF (55 4y WIg3 5 (o8l Slayesin (V) Jguzr 34b
aog3ly Qs 9 Q, Q) O Wslias Oy 3l duoyd £+ 5 duoyd FY

WAV ) o)l oy Jlo

Il dmags 5 OF 4y i



b Bilan GalS 53 g I Wi e a0l s Coad il
ol e B pae 4L €S ol o @Bl il 42l (539,05
d830 OLES el (ol ol 00l s Rl 55 iead (S
0 33 Bpae ialS 33 i 5B Wlsie Coasd iahl 45
30 Gl GiaS i dalyd yuiie Jlaime 5 Cade o pd
Ghoyd +/F ialidl dalyd 53 ghuoyd Vo Liolidl dS s e Olis
Sa0yd YV a8l (Ol 9 Sty (6l Ll sLolds jludae yo
GOl 53 oy N5 Liulidl 5 Lty Cylas @l Lolis s
Bilae saalys (S O3 53 .Cobld anlss JLSd ) gy
0938 809,20 0ddilic (ISl Bilas v Cuwd oyls
LS 56 43S Oolslae ygy0 45 yshailens aul LLSIs ylas
(L2l Blas Hedile) Oltuoll Bilas el GidS wad
(s Bylas guisle) Oliws) Blas gy (iiS 3 5553

.(Y4A- Boland g Carver <\Y4+ (bl 9 ,89oloew) Cwl

SOl (1353225 65§95 2 dadlo 5 emiwolaidl oSS
98 (s lsime iedd S iy ailanals ST Sl
oS 3llae 58 digé Olgie 4 .l 0393 S 3l S O (3l
33 /Y8 L Jolse (WAY) lesTiad 9 ysaiwdl dsdllan 3 iadd
asllas 53 +/+5 b dolse (WYAV) Spad 5 BN Ghgs asllhan
9 M dllhn 5o 9 /AL /Y G (W) Ciugd 5 Gogee
J23(0 OLES polie (pl .l 60wl Cwds +/ VO (WAA) O)ySes
el 42338 Olsllas ol 1 $anl 505 dsllhae (ol gols 45
3 Caad dy Caud O GLOES 9393 GBS 5y Yo (3 Sodes
2 8l rdle §99:8 4 Olgi ey o plosi] Silslllae Ry
Sl dzragy 50 Ol diys 039368 «oud dlaz 3l 9 Bolas by
Caals gy LV plu b Bylias el 55 O 039y JaSe 8
B Sl S 45 uad e glis dsllhae ool ys Jeols ol dz]
OIS iz 9 el Gsalil 9 33 9 ey 3l Ry Cudilig 6l
S Ole .Sl fbi S Bylan 3l Hgym Bilas iad

(15 o Glas |y Jlaso! 5805 J&Is slasl) Gals 5 Gty Bhlas @l Gl O Lol =ils3 (uass gl -) Jgie

el glolas Sl glolas ; o i }
InQ, InQ, InQ, R TS e 05
<INOSY </YVY </+¥5V Welys hwgie o8
D) D) D) )lssaig:z oM
AT VA — +/+A$§ bugie o1,
(+/+Y¥Y) (+/+++¥) (+/+$AF) W&I;z,m P
VARYY «/+VVF </YFY B
(+/¥\ V) (+/+Y3A) (+/\\58) I G regie 08 X
— </\YFS YT 2 SRV 41 Jwgio o,y 5
(+/+%31) (+/-Y0%) (+/+3V+) ﬁbﬂ)bs;::ﬁ) InX;
AN VAN _ B
. (/o) NOYJVEINRESFNISILY) InX,
VARAR _
(/P1) g3 9 plos Sl o, 8 InX,
</\YVA Cooluns Jawgie oy
(+/YaVV) SaSsb jlzj nX;
¥idtas sluss oy &)
(+1-5%Y) Miﬁ' X
WAYNS) _ _ -
C/vap) 8B slaglals slass g, 8 InX,
NN Nias -/08 (R2) Juo 8 g 2
[ 7AAR) FIVYS Y/5¥ Sl 58 Foylel yuolde
D) D) (+/+YVY) Whit Slueal (b )ylg

Lagald Gt a2 Jlg5 o) 53,8 Cathigy £ 59 5 IS Cslaae 1Qs 33 3 S 3 0okaaldl .53 31 oS Cylan 1 Q,
A3 (o Ol |y dotly @lal 9 SESHL bl usngdl s £ 63 31 L2l Bilas :Qu s (Bgyl 5

AR

OhlSes 51 LSl

2l 9 I las aSBL LI s (Sals T SLols @lss 25T



gl

Ololgidon 9,65 donas

Ol (Sl T glolds @l o9l YY) (Gldlad 5 0 ogandl
N2V (M)A cgolazdl g lud s dolilad .obudS

b Ol Bpas  se slajebly i) WYY .0 diglle 5 .2 «s)ladl
AYY (YO Mo 5 UT LB SSS 3l oolazul b (g4

2GS O Glolds guesd 9 Judod WYY Ly ey OLdsls 9 .00 (ol

oS Gumlaz (lsal yad soyse dslllan) Of Cund saiaSsly pulad

cov e g WY Cadigodyl VY 9 Ve (xirds S pade 9 S50 doliys

2 bl Gdiedun 3B VY L5 (Gilald 63385 5. (hle e

(oLl Giludie dalilad .03 10 44 Srae of slolds e

MR-V (V)Y
35 Gl O lolds b 0500 IVAY . (Syad 5.5 SIS Giss
POV (PIA (golamdl sla iy sl

L Sl O Glolss @lwdde WA+ .0 (Slls 5 ow o3dlew
Of dloe )l yad 163590 dsdlas (3olas Jalgs Joe o)y 3l odlatul
£E-OV (VY Dol 9

O3 po Ol alid Samyd sV ala o Laidl . VYT ¢ (9w

GBS LI IYM LS (sl 5 gp (W e slall wO Lipdlo
SV 9y 3l eolitul b ad s O GlolE iad 5 gy
R A T P LR WA

comdn ke yad O GLOlES @l sl IYM e (Ciush 5.0 (ogme
VE-£9Y (M 5 O

T OIS Cad WA LO dopdlo 5.8 )3l ep wsilall gep o
dalilad (Hgalicss yad $y90 aslas) $30) S5 sl 5 S5aes s
SEV-YIWV (YWY Ol golasdl slasiagsy

slalgls Of slolas &b 351y WAL (Sliwgs TS Swge

AF-94 (MY BB 5 Of dlows .Ciidg o 54 153990 dsllas (g e

Bradley R. 2004. Forecasting domestic water use in rapidly urbaniz-
ing areas in Asia. Journal of Environ Engineering, 130: 465-471.

Carver PH., and Boland J.J. 1980. Short-run and long-run ef-
fects of price on municipal water use. Water Resources Re-
search, 16(4): 609-616.

Dagnew D.C 2012. Factors determining residential water de-
mand in north Western Ethiopia. The case of Merawi (Mas-
ters’ thesis). Cornell University.

Dharmaratna D., and Harris E. 2012. Estimating residential water
demand using the Stone-Geary functional form: The case of
Sri Lanka. Water Resources Management, 26(8): 2283-2299.

Panagopoulos G.p. 2013. Assessing the impacts of socio-economic
and hydrological factors on urban water demand: A multivar-
iate statistical approach. Journal of Hydrology, 518(A): 42-48.

Parker J.M., and wilby R.L. 2013. Quantifying household water
demand: A review of theory and practice in the UK. Water

recourse manages, 27(4): 981-1011.

VY

SLolEs @ls ghscl @y el Jas 5 olo dsllias 5
o) gl 3l 0 o3l 1 58 LSl T Ll 5 e
s g prhaw e Jrwgie whal)d Cand Sloyasin dod)gly
9 G Blas i SN dalse dhas 3 il slagws
3l W SIS Dlgen prlaes cdolyd wan B (Sloyuitio (pizmad
2 Soe delge dlaz 3 JS GlaghlS dluss 5 aseds Juwss!
Salyd 9 iad GlapicdS dald) 13 el Cowds Lo e gLolas
Nge Lol&S =ilg3 55wl 5 Cead Glapsio alpd ol 5
05 I Sl Loayslys ol 3l Jeolo gl (28,5 51,8 Julod 9 du 33
g3 33.2dibie Blas glsil gl (S O SLolEs §og) piuisS
IRl 50993 Sl 9639, WIS S O S Wiy s (3l
2 Ol Bpas Jde 3 §ySedig 3 dalyd 3 Cand Oy
B pae 4 Bl cansd 50 sdoys SQ il S Lol 3l ol
U] )90 B 1 Cansd GlaliSl cddd 0 s Juoyd S )l S
099 63,5 dalyd dlowl L 9 Uf CS 6 gl Wlg e 1)
319950315 JLad YIS B pae Byb 3 (gduids Juastl e a5l
Olods dly) Cage 55 walyd (sl 9950 Sl Lol 33l 33 95 (33
aid) g 03litul ywn 33 O DA LialS Caaw db g byl
4 Cod G210y Bilias Siad (1S (393 Sl 4 dzgB b
5l itlate G5 pae 55 (ool S (L1 Colan tosd S
255 )18 Slazg3 59l o by

SyslS Sl 1 LSl dseliaa ¢yl eSS SoleMbl S oy
54 5 s plooeil wiile Lalises 3ylg0 35 Ll dygy (3 oolital 3
g b a5l 43 a3 1y yshate (il s abie OlalS 3kl
39 35 dlgidun (il U Bpan (ialS b gl izs bl
)90 S wiile Bpae (halS glagisy Sz 10 ol
5 bl wtes 03,59l (il Gloguws w5 plo )3 Wlud
53,5 S o) sl o3l b s glar 0 SISy
dogone s 9 Sl e 3 Lo 3l ams 3l oaze oolil sl
Coles 40095 001 (e tigal Oligal j2ls 4 Jud o3l 3 g)lse 5
dz 9 ouhe B2,k Jldz ylgils-dlgan 5 lST b G311 100
393 Jloenl OT B pae )3 (52480 s 50 il 3o,k 3

- N

1- Indoor

2- outdoor

3- Ordinary least squares
4- Whit

5- Generalized least squares

WAV ) o)l oy Jlo

Il dmags 5 OF 4y i



2018, Vol.5, No.1, Pages 13 to 20
Journal of Water and Sustainable Development

ey
o ¢

Yo B VY Olxdo MYV Y oyleis ey Jlw
Ml dswgi 9 OF 4 83

Determining and Analysing Effective
Factors on Water Price in Water and
Sanitation BOT Contracts using System
Dynamic Simulation

S.A. Chavoshian', M. Bayatz, S.h. Sajadifary

1- PhD, Directors, UNESCO Regional Centre on Urban Water Management,
Tehran, Iran. 2- Ph.D student, Construction Management, Iran University of Science
& Technology, Tehran, Iran. 3- PhD, Economic Systems, Economic Consultant,
Tehran Province Water & Wastewater Company, Tehran, Iran.

*(Corresponding Author Email: h.sajadifar@gmail.com)
Received: 12-06-2017
Accepted: 01-08-2017

Gl S Fgn gladols dudod 9 s
ML 9 0l glax ;b BOT gladlsyl)8 4o
s (20 93 S)lwdands S5 L
TR e Ol (50 OLdgly e

Oidisy S xeh O S e e 3550 ol ddge malz o e 6555 -
G583 V0l Cmto 9 ple oBLiSIS (sl o e G5 Gazeddls <Y L gSude
0155 Dbl AL 5 T S5 (goladl yslie solasd] (sla gt

(E-Mail: h.sajadifar@gmail.com «(Jgius Gl g3)*

4V -Y/YY :C,«éLUD @)U
a7/+0/V y)g,u @)U

Abstract

US>

Public-pivate partnership contracts are considered as
effective tools for taking advantage of the technical,
executive, managerial, and financial resources of the
private sector potentials in order to construct and de-
velop infrastructures. One of the most important and
common types of public-private partnership are BOT
contracts. Identifying the decision-making variables
in the contractual model appropriately is vital in the
contract's success and in achieving the expected objec-
tives of the stakeholders. The price of products in BOT
contracts is the main decision-making variable that
the project stakeholders have contradictory preferenc-
es. The variety of effective parameters that influence
product prices in BOT projects, including uncertainty
and their dependencies and interactions, complicates
the decision making process. This reveals the necessity
of a systematic approach and applying a mathemati-
cal model for solving the problems. In this paper, the
most common methods for determining product pric-
es in BOT projects is reviewed. A new system dynam-
ics model is provided to determine the product price
of BOT contracts from the viewpoint of the project
investor. The proposed techniques are not limited to
water and wastewater sector projects but also could
be used in other BOT projects of the industrial sector.

Keywords: Financial model, BOT project, System dynamic
simulation, Water and wastewater industry.
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Abstract oS

The chemical and microbiological quality of Birjand's ol Q,:AL o) ) mlbie So3edoms 5o 9 leesds CudS

underground water sources are lower than the desirable Coalied ihie wlidome) Hlisle JJs 4 Limpo ,ad

range of water quality indicators due to the geological Conl 48,5 413 O 6oy 0 sad &S L3yl Sbgwy @b

Cle @ gl ool 3 098] 9y 9 seiwe glaldloy o
and increasing harvesting of these sources as a result Il GAS slapasly oud o Camaz Gl
of population growth. In this research, along with the GhHRe (ad Gelied (ol 50 0S8y dlols Lslhas dgus
introduction of the Birjand Drinking Water Refinery, 30 @laBdl Jdsi SO diz o b O Ol dlsddas
an economic analysis is presented regarding the initial Saly 95 G 5 s (Sl Ayl b pyas

capital of construction and monthly maintenance and O §39)9 flb Ol Cawl 0l &ly) dilddas ol dlale
management of this refinery. The raw water entering the

structure of the area, the high thickness of the alluvial

deposits on which the city is located, and the continuous

B o _ S5dn 30l iueid O @i 3l &S Wiy Sl
Birjand refinery, which is supplied from underground . . . . L
A3l Gaed 9 G p9)S Sl do i Olue gl

water sources, has an excess amount of chromium, ) o
9y 90 b Cwl ous W diledibal sl olb o

hardness, and salinity. In the design of the refinery process,
two main methods of hardness removal via reactor pellet 4l s 5 HeSh Gy SWS @ SrS i ol
and filter membrane using Nano-filter and reverse osmosis Slalgw Bl OLQJM (S el 9 d $3U slagigy
techniques were used to simultaneously remove sulfate and Sl (ud,b Y usyb f £9 LS S 9 S Olls

heavy metals, convert chromium VI to III, and eliminate $29L3 3 oolatul .55d sloul 3 leis LSL"JL_S%JT Bl
the possible contaminations. Using the water reactor pellet

2 R NF ) kel Olay (BalS s OF yeSh Cy
technology reduces the purification effluent from 160 to 50 . o S " "

. L 3,84y pasins Gyl Sq & D5d(0 45b 5o R 0 dy 456
liters per second, which is a unique difference between the b n el L s
Birjand refinery and other refineries. WRGe LDl Rl b Mz Do dy

Keywords: Pellet Reactor, Hardenss Removal, Filter it S (xS it STy Sl S gaejl

Membranes.
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Abstract ouSz

In recent years, energy costs have had a greater increase Slodnze ple blEe yo @i duje (sl gladle 5o
compared to other agricultural expenditures. Revising bl e,S5b Gl dmaly i giohdl «giysleS
the conditions of agricultural pumping stations, their T 55 @iyl Gpas (SisSe asiysliS Sl ool
energy consumption, and using new methods to improve . . N U o
@)L o8l Hohhieds Lol wis glaogd ) eolatwl g
study, the methodology of determining energy efficiency Behod ol 5> Ll A8l 5351 B e Jlge 55 oge U
in agricultural pumping stations is investigated. The energy 50 $309LES Slay oSl 53 (63,51 033b (e Gulidiio)

efficiency have an important role in saving energy. In this

efficiency of the pumping station is studied according to Sleay o8l 83,51 033 Lwly (al 38 . Casl 48,5 51,3 () 2
three factors of: inherent efficiency of the pump, the energy G pas 03)b deas 3,555 313 033L dule dw , 56 didogils
consumption efficiency from input and output power Coglds 3Ly 9 =9y 969939 Ul Wiglds Hl b &3,
differences, and the potential efficiency differences due to the el C,«Aglo.a tocie b a3 pue b s G Lo 4o 035
level of similarity of the pump characteristic curve with the e . . <. -
el @3S LS (b3, 2y9e bl Sley o) SO o
and operation efficiency, on a case study, indicates that the S5 03I la ell 2 Sleay o5 :I 33 033k b3
pump is operating at the optimum performance based on Nge SQ D Gy Shes s b O Gudal 9 (20 0
the results of the comparison between the measured values O 90 39290 ey &S Sl Of i OLES (Slellhae

system resistance curve. The evaluation of the pump energy

of discharge and the pump operation curve. However, the rone @il pue Jody oS Sl di ,S 5,8 0,5,5 dhis

energy efficiency index was 25% during pump operation and &3l 033l pasls ilole Cwglin Lisis 5 i

the energy consumption efficiency from input and output G a0 0351 3 Loy Y0 s ool @)lo 0500 0393 b 53
power differences based on the Nebraska pumping criteria . - o e e
. - Sleey oSl 4 29,5 9 82909 Ul Cglds H AL S35
was 52% due to the mismatch of the pump characteristic

e @b el 0393 Juoyd OF dSwlys JL«AJ sl el

curve with the system resistance curve. Results show that R
the total efficiency of the consumed energy in the pumping Bzl Jley ol (3 pae 3,51 IS 033L old Olis
station, based on the aforementioned factors, is estimated SMEe (b S oud 39l oy VY Ly yge Jelgs
at 11% where the greatest amount of energy losses in the ool olsdl ) )SLIA dslllas )90 dlelw Hd G35 wlals

studied system was due to the wrong pump selection. sl 6393 oo

Keywords: Best efficiency point, Energy efficiency index, .. . . . .
™ VP & Y sbme (835 0L pasly @ )SH dhall iy 1eadS sleelly
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Abstract

The inverse solution method is a method in which the required
parameters are indirectly determined numerically by solving
the equations. Various methods are available to estimate the
effective porosity (f) and the soil hydraulic conductivity (k).
The inverse technique is one of the most efficient methods
for estimating these coefficients.Therefore, determination of
these parameters for actual conditions in drainage experimen-
tal fields was investigated using the measured values of some
indicators and application of the inverse solution method. The
volume of outlet water from drainage pipes and the variation
in water table height were measured in 24-hour periods for 3
irrigation intervals in the Shadegan plain subsurface drainage
system. With the drop in the water table, f was measured with
the Taylor method and k was estimated with Skaggs method.
The variations of f and k with water table depth (z) were deter-
mined. The arithmetic mean of f and k were calculated equal
to 0.0118 m3/m3 and 0.3055 m/d, respectively. The weighted
average of f and k with weight of z were 0.0116 m3/m3 and
0.2392 m/d, respectively. Also, using the concept of average
function, f and k according to z were estimated equal to 0.0117
m3/m3 and 0.3093 m/d, respectively. To evaluate the values of
F and k, the distance between specific drainage was calculated
using the modified Glover equation. The results showed that
when the water table is near the ground surface, the k value is
dependent on several factors and k is not only a fuction of z.
With increasing z, the values of f partially and k significantly
decreased. The proposed inverse solution technique is a sim-
ple and convenient method for estimating f and k. The main
advantage of this method is using the actual scale of the soil, as

well as its heterogeneity and anisotropy.
Keywords: Soil hydraulic conductivity, Effective
porosity, Water table, Inverse technique.
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Abstract

The agricultural sector is one of the important economic
sectors which will be affected by the climate change phe-
nomena. On the other hand, the different activities in
this sector will effect the development of climate change
in the world, mainly through the increase in greenhouse
gas (GHG) emissions. There are two approaches on
fronting climate change. These two are “Adaptation” and
“Mitigation” methods. Mitigation deals with reducing
the GHGs, while in adaptation the aim is to ameliorate
the unwanted impacts of climate change through a wide
range of approaches and measures. This paper provides
an analytical review of the literature on the subject of
mitigation of climate change in the agricultural sector.
Based on the results, the basic approaches of mitigation
in agriculture can be identified as seven factors: 1. land
use, 2. crop residue and land preparation practices, 3.
policies and measures of water management, 4. irrigated
agriculture and irrigation development, 5. crop residue
management and conservation agriculture, 6. land drain-
age, and 7. green economy issues. This paper also investi-
gates the importance of climate change mitigation and its
legislation into the laws and policies of Iran (mainly the
Fifth and Sixth National Development Plans). Overall,
it could be concluded that the climate change measures
and approaches should be implemented in an integrated
manner, otherwise some of these measures, e.g., conser-
vation agriculture, may act in two direction i.e., not in
favour of climate change mitigation.

Keywords: Adaptation, Agriculture, Climate change,

Measure, Mitigation
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Abstract

Nowadays, resilience has become increasingly import-
ant as a novel approach for enhancing preparedness,
increasing the adaptability in coping with flood occur-
rence, and decreasing the vulnerability of flood-prone
communities due to undesirable effects of floods in
urban catchments. Resiliency refers to the ability of a
system to absorb and recover from a disruption. Despite
the significant advances in achieving a sustainable urban
water management worldwide, urban drainage systems
are progressively being threatened by future uncertain
drivers. Therefore today, making urban drainage systems
resilient to floods has become an essential task around
the world in order to increase the long-term sustainabil-
ity of urban communities. After an introduction to the
resilience concept and its applicability in the context of
water resources infrastructures, this paper discusses the
urban drainage system resilience under the effects of
future uncertain conditions (due to climate change and
urban development), and investigates quantifying such
systems’ resistance to flooding. The paper reviews some
important researches on the subject, and discusses the
appropriate methods related to applying the resilience
approach to integrated urban drainage management. Fi-
nally, conclusions will be offered according to presented
discussions, the necessity of using an integrated perspec-
tive in managing urban runoff and floods, paying atten-
tion to sustainability criteria, and also the necessity of
taking preferences into account in decision making on
using sustainable drainage techniques, considering the
condition of the studied region will be emphasised.

Keywords: Resilience, Sustainability, Urban drainage,
Runoff.
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5- Restorability

6- Magnitude

7- Failure

8- Non-failure

9- Stability

10- Persistence

11- Resistance

12- Coping capacity

13- robust

14- Best Management Practices
15- persistence

16- Oslo

17- passively

18- actively

19- Sustainable Urban Drainage System
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Abstract

The gully erosion is one of several water erosions which
their expansion causes significant changes in terms of
land, land degradation, and destruction of the environ-
ment. To study the diversity and expansion of gullies
and the development of gully erosion from one place to
another, remote sensing and geographical information
systems were used. To achieve the current research ob-
jectives, the spatial and temporal extent of gully erosion
and expansion of the eroded areas were investigated us-
ing the Landsat 7 and 8 satellite images with a resolution
of 30 m in the period of 2001 (1380) and 2014 (1393).
The spatial resolution has been enhanced from 30 m to
15 m using the band PAN (15 meters) and technique
Resolution merge. This method was applied to all bands
and pictures for two different time periods. The results
from combining two layers of waterways, in the peri-
od of 13 years, applied on the Shordareh basin located
in Golestan province, showed an increase in the length
of the gully and the drainage density of sub-basins. The
erosion rate in the assumed period is estimated at 0.99
meters per year. The gully expansion is directly related
to the geological formations, land use, and other human
activities such as unprincipled construction of rural and

inland roads.
Keywords: Gully erosion, Remote sensing,
Shordareh, Drainage density.
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Abstract

Flood risk management is a comprehensive approach
which includes various evaluation indicators in river
basins, it is an effective and sustainable but complex
method. Flood risk assessment provides valuable in-
formation to assess vulnerability and exposure to haz-
ard. For assessing the flood risk in river basins, several
models such as RE DSS, ANN, RFM, SVM, and GA
are used to study the effective parameters of flood risk
which have been used in different watersheds for the de-
termination of the importance of these indicators. De-
termining a suitable model for use on the basin scale
requires the consideration of the model suitability for
the basin local conditions, data requirements, model
complexity, accuracy and validity of the model, model
hypothesis, spatial and temporal variation of the model,
model components, and user target. In general, there is
no model suitable for all conditions. Problems related
to the inability to identify, the lack of uniqueness of the
model, and the physical incomprehensibility of calibra-
tion parameters are some of the issues that are caused
by the application of distributive and physical models.
These issues also exist in complex conceptual models.
To meet the growing needs of field administrators, it is
necessary to have tools that can be fully used to investi-
gate the spatial distribution of floods and the transport
of river materials. As a general and practical rule, the
development of distributed models with a relatively low
physical complexity is recommended.

Keywords: Hazard, Vulnerability, Flood risk assess-
ment, Flood risk management, Modeling.
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Abstract

Implementing large civil projects such as dam con-
struction can considerably affect geographical areas,
and these impacts are not necessarily positive. There-
fore, attention to this problem to decrease the negative
effects of dam construction and considering these ef-
fects in the assessment of benefits and costs in water
sector planning is necessary. This study aims to mea-
sure the effects of Karun-3 dam's construction on the
environment, society, economy, and the body of Izeh
city. This investigation is a descriptive-analytical re-
search. The territory of study is the Izeh city located in
Khuzestan province. The statistical population of the
study consists of experts, specialists, and regional de-
velopment experts who live in city of Izeh. To measure
the effects, a researcher-made questionnaire has been
used. The sample volume is calculated as 375 people
using the Cochrane method which are questioned by
the available random method. Central statistics and
bionomial tests were used to describe, analyse, and
determine the correlation between independent and
dependent variables. The results show that implement-
ing Karun-3 dam had negative effects on the environ-
ment, society, and economy with correlation values of
0.77, 0.63, and 0.56, respectively. However, the effects
of dam construction on physical component were low,
with the value of 0.15.

Keywords: Socio- economical sustainability, Region-
al development, Environment.
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Abstract 0S

Control and collection of flood runofts are one of the Rkl 9 eee ) s )3T§Q.'? 9 JRS
most important and fundamental issues in the water- @ laygd 35 a5 Cawl 33,0 ddgs Caopde 30 Olsgdge
hed t which i important in citi } ¢ o [z e ) .

shed management which is more important in cities b Sl s dogs B O 5 @yad gy U

due to urban development and significant changes in L -
3509y dibiS 5> be SRy Casel Gyl dose

the natural pattern of the watershed. In many countries,
traditional urban flood management approaches have 5 R D50 ) LyedS 3l il 65t s (SR 20

focused on the collection, transport, and dispose of the 0398) Lol ewl 0393 O 285 9 &L «g)slas 4 Bghame
flood runoffs. Nowadays, a modern approach in urban ogioy » 4SS L 6ad Ouw Copde 30 Oyde 3,509
ﬂooﬁ Elar;?ge:en’; is hrecommelnde;l wfhic};frelies on b O ek 4552 slaald b 1y @il o fde oS
methods that best fit the natural cycle ot surtace water slgidy osda odsls )SIGS dmgs Sloghs & | &S

Using this method as one of the key strategies in urban eae slodsely 3 S dlsisds Gy ool $xSH a9de
flood management, especially in developed countries, is 2 d8lidzug’ $laysdS 55 051941 &b lew T e 5
becoming more important. In Iran, due to the growth Ol 50 el oS @ 9y 9 03,81y i Cunal 0)9)

of urbanisation and the formation of large cities, urban s 2,8 80M 5SS 9 Liwdidad Wby Jud 4 3
flood management has growing importance. There-

processes, namely "low-impact development” methods.

021 03 bk G el 0)9) 1o G radOMw Co pde

fore, large investments have been made on urban flood ) . . .
U9 4 Sxbd Daw Cupde sl L) sledose L)

management with a traditional approach by creating a i ] B
variety of structures for flood collection and disposal, Do Mew 5 5 Gslrez Sl daoilu glgil dlaul b i

and less attention has been paid to low-impact develop- G2l 93 Sl 00 dorg3 Sl6S dswgd Slagisy 4 S 9 0ud
ment methods. In this study, low-impact development 9 0 Ly=e J’I?S dwgd Glagiyy B odd mw (iagl
methods are introduced and already implemented pro- olo 655 O Cosppks 3 N o0l 5 00 1,2 slagis)

cedures and their role in urban flood management are e . . .
8 . alise 3blis Gly G pde GlaySaly (o e Huiced 0gd
expressed. Moreover, the best management solutions for

different regions of Iran are introduced. ) ) P58 e Ol
Keywords: Watershed, Flood hydrograph, Urban de- (S dmwgd « Naw dg00] Gyl ddge 1 gdS glaoily
velopment, Best management practices. s gleySaly o Ry

ay
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Abstract OUS>

Water balance models are generally based on mass g:j Mo Gogade gladas glsil 89y 2 Gesite Olddos

continuity and the hydrologic cycle of water in the natural PRSes Siwge Ll ’Lﬁw &S Gl 43S Cygo dilole
environment. Monthly water balance models evaluate ladue ol JJ‘o:J“‘z: é}’) b o 50 U Sojglsyduts diyor
the importance of various hydrological ters und

e importance of various hydrological parameters under bl by 500 Sloddss Syishid iz slasolly
2 O Bl sladie 3,005 GliI b ABe (s ¢ st
Sl (@Bl s L3 Gy 9 SSghiud 452 g3l

ladus () .C8S Cygo ladue ol dmwsd Sz 605 sl

diverse hydrological conditions. As water balance models are
becoming widespread, there is a significant effort devoted
to the development of these models towards estimating the
hydrological components of the basin. Different models and
algorithms consider various parameters which range from S 3y S0 413 3 lagiludae wld 53 1) etie slaially
relatively complex conceptual models for dry areas to very Slodus 5 S 3ble ¢l Oduzs TJ-«-«U Rodde Sladie
simple models for areas with temperate climates. Therefore, Sgdn Jeld Iy Juise Glgag] b 3ble ¢l ool sl
it is essential that these models be closely and precisely S50 cdsllas 3yg0 dilaie &l Logl C85 dS Caul 639 0 (l il
analysed, and ultimately, reviewed. Generally, rainfall data oY Sb Sode 4 Uinls slvodls & 50 .3 )5 I Juloss g doo0
OIpln e dgdome LBl (30 glaosly Ll silonds b
Olicdiod plos 85801 (il 3l AL 09y (523 99l 4 LS
£0 $3lwgluso b dlie gl .l 0393 dina) (3l 50 635 Hlews

have long been recorded, but discharge data are often scarce.
Therefore, the need to estimate the discharge of rivers
resulted from rainfalls has motivated a great number of
research in this area of study. In this paper, parameter naming
in different models has been homogenised, presenting a Slr Gesade GLéwig) Al 5 00d Gy sladde 4o Lajebly
clearer image of similarities and differences among different G Jue 5> Ollgy 6);5 JSs uiési-" 3 gy ygal ‘LQOT
models. The overall framework of the models is similar and J9dde Jde 3l 48,S eledl s OlaSS lad e IS sl .Cawl 00l
inspired by the Thornth Waite model. The input parameters 9 dtwd Lod 9 b (o 395 sl jwl)l, A ColsCdygs
are precipitation and temperature, and the output is the a2lss dilale Gulide 53 3 J_?T Sddge il o =29y fahb
9 353 (Sl Cagh) 8,53 slajtal)ly Jolis Lad s gdas 59
Slads¥ sl gls ladue 3 (Hass Gy diws Sy 9 855
83155« 5y 5 OhL Ul SIS dug ) ey S Cyghy 6,055
J.mjwl)b ol 5o Ciglas oyl EARECIS cu“lg G0 9 GR) ) gT

monthly runoft of the basin. All models include soil water
storage capacity, evapotranspiration, and runoff. However,
some of the models consist of water storage capacity layers,
separation of rain and snow, groundwater storage, and base

discharge. These differences in the number of parameters

distinguish the models from each other. SIS e lese ;50080 3y Ladue

Keywords: Conceptual water balance model, Hydrological S ilale O Mo esade Joe :gadS ool

cycle, runoff estimation. Ulgy (uess (S0 3g)g 0
ARA
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Abstract

OS>

Low rainfall with poor temporal and spatial distribution,
scarcity of water resources, and the increasing demand for
water are major problems in arid and semiarid regions. The
efficient use of water resources and efforts to achieve new
water sources are two main solutions to slightly overcome
these problems. Among these, rainwater harvesting is one
of the most prominent methods for rainwater management
to confront the scarcity of water that is rapidly developing
in many areas. Due to the variety and extent of rainwater
harvesting methods, characteristics such as the amount
of rainfall and its distribution, topography, soil type, soil
depth, social and economic factors, as well as the water
consumption in each area must be considered when
selecting the appropriate method. In this paper, firstly, the
factors affecting the selection and design of each rainwater
harvesting method is studied that includes natural factors
such as weather conditions, topography, runoff, and the
technical, economic, social, and organisational factors.
Then, the different methods of rainwater harvesting
systems including microcatchment, macrocatchment,
and rooftop rainwater harvesting systems are expressed in
detail.

Keywords: Rainwater harvesting, Arid and semi-arid

regions, Water resources, Scarcity of water.
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Abstract

OS>

In arid lands where agriculture is dependent on irrigation,
water shortage has been one of the main motivations
for many innovations, such as Qanats, which play an
important role in maintaining and developing civilisation
on the Iranian plateau. What is known today as sustainable
development, was actually understood and applied by
our ancestors. Their method of sustainable use of water
resources from these areas can be a good example to solve
recent crises. The present research aims to answer the
question of how and under what conditions a Qanat was
able to cause human adaptation to nature and sustainable
balance? To this end, the current research is carried out
using qualitative content analysis and the MAXQDA
software. The study area is the Zarch Qanat located in a
large area of Yazd province. The study population includes
16 specialists in Qanat. The results indicate that all
aspects of the indigenous knowledge of Qanat have been
established based on natural features in order to achieve
economic goals. Through this development, a social
system was established which shows the existence of local

planning in line with sustainable development.

Keywords: Indigenous knowledge, diggers, Kariz civilisation,

Content analysis.
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Abstract

OS>

Undoubtedly, the power of any country to regulate,
allocate, and control water resources depends primarily
on the existence of a legal framework to manage and
protect water resources. The rules and approaches
to protect water rights in many countries, including
Iran, are often complex and dispersed, and are very
far from the modern modes of water management.
The criminal protection of water rights has been
sporadically observed in the laws of Iran, both before
and after the Islamic Revolution. These regulations do
not provide the opportunity for the public to have a
fair share of water resources. On the other hand, they
do not prevent the commission of abusive behaviours
against the water resources, and maybe these laws have
somehow intensified the water crisis in the country.
Iran's comprehensive water legislation, followed within
the framework of the constitution and general policies
of the system, with regards to the economy, security,
and political value of water, aims to solve the existing
challenges and is committed to the effective protection
of water rights.

Keywords: Water rights, Penal measures, Water

resources.
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reprinted in 11 LL.M. 1416 (1972). See also Harald
Hohmann, Basic Documents of International Environ-
mental Law, 21 (Graham and Trotman 1992).

10- See Report of the United Nations Water Confer-
ence, Mar del Plata, March 14-25, 1977, UN. Publica-
tion, Sales No. E.77.11.A.12 (1977). The United Nations
General Assembly adopted on December 19, 1977, the
Report of the United Nations Water Conference and
approved the Mar del Plata Action Plan as well as the
other agreements reached at the Conference. The Gen-
eral Assembly also urged the member states and all
organizations of the United Nations system to take in-
tensified and sustained action for the implementation
of the agreements reached at the Conference. See UN.
Resolution 32/158, 107th Plenary Meeting, December
19, 1977.

11- The Report of the United Nations Water Confer-
ence urged that the Decade “ . . should be devoted to
implementation of the national plans for drinking wa-
ter supply and sanitation in accordance with the Plan
of Action contained in Resolution II below. This imple-
mentation will require a concerted effort by countries
and the international community to ensure a reliable
drinking water supply and provide basic facilities to all
urban and rural communities . . ” (emphasis added).
12- International Decade for Action Water for Life
2005-2015: http://www.un.org/waterforlifedecade
World Water Day web-site: www.unwater.org/wwd07
13- Message from Beppu, 1st Asia-Pacific Water Sum-
mit, Beppu, Japan, 3-4 December 2007.

14- See, for instance, the constitutions of Cambodia,
Colombia, Eritrea, Ethiopia, Gambia, Iran (Islamic Re-
public of), Mexico, Nigeria, Panama, Philippines, Por-
tugal and Zambia.
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www.internationalwaterlaw.org/documents/intldocs/
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9- For the full text of the Stockholm Declaration see
Declaration of the United Nations Conference on the
Human Environment, June 16, 1972, UN. Doc. A/
CONE48/14/Rev.1, Sales No. E. 73.11.A.14 (1973);
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