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Article Info ABSTRACT
Article type: Obijective: Climate Change has revealed the necessity of attention to the issue of water in
Research paper different fields such as architecture. Water use management in arid and semi - arid climates

of Iran has long been considered by the scientific and executive community of the country,
but these considerations are not considered in humid regions, especially the Caspian Sea.
This lack of attention to the subject of water in the studies of Rural Architecture in the area
of Mazandaran is under conditions that the structures of buildings are shaped by water. The
purpose of this paper is to analyze feasibility of developing rainwater harvesting systems in
rural housing of Mazandaran province according to the compatibility in three dimensions
of social, physical and institutional. This paper is an applied and quantitative research. the

Article history: data were classified into three groups: physical, social and technical.
Received: 23 - 9 - 2023 Method:This paper is an applied and quantitative research. The data were classified into
Accepted: 11 - 6 - 2024 three groups of physical, social and technical. Quantitative data analysis was done by

Delphi method and Kolmogorov-Smirnov test by SPSS.24 software. The study area is the
villages of Mazandaran province (Parsi, Shaneshar, Diva, Kabarakla, Kotna and Varki
villages) which are divided into three groups of "mountainous”, "“foothill" and "plain".
Results:The results show that participation in the development of rainwater harvesting in
mountain and foothill regions of the province is close to each other, but in plain villages,
social adjustment is lower than average. In the physical dimension, the adaptation of rural
architecture is above average and this consistency in all three types of villages is almost
close to each other. the results show that participation in the development of rainwater
harvesting in mountain and foothill regions of the province is close to each other, but in
plain villages, social adjustment is lower than average.

Conclusions: In the physical dimension, the adaptation of rural architecture is above
average and this consistency in all three types of villages is almost close to each other.
Therefore, the physical structure and architecture of rural housing of Mazandaran have the
potential to develop rainwater harvesting systems; But in the institutional dimension, Rural
Management capacities are more than average and can prevent the development of
rainwater harvesting systems in the villages of Mazandaran.

Keywords:

Rural housing,

Rainwater harvesting systems,
Water management,
Mazandaran.

N

NG DOI: https://doi.org/10.22034/43.185.133 Publisher: Natural Disasters Research Institute (NDRI).

12


mailto:h77salarian@yahoo.com
mailto:memarian@iust.ac.ir
https://doi.org/10.22034/43.185.133
http://dx.doi.org/https://doi.org/10.22034/43.185.133
http://jhre.ir/article-1-2427-en.html

[ Downloaded from jhre.ir on 2026-01-31 ]

[ DOI: https://doi.org/10.22034/43.185.133 |

S 0 S LS Ly (S (0 5T U (o st g 51y lo (biwg y Sawo 38 ST i
ol &b

¥ 63150 doseo yio! B 4L oo ol | oyl Ve s

h77salarian@yah00.com :asbLly o)yl )y (o)lp! Cato 5 e sl (s 5lo o 5 (6 lone 0aSKil (g ylone (618 (gomaiily N
memarian@iust.ac.ir .l ! (s (olp! Caio g ple ol&ils ¢ gjlo o g (6 loro 23K bl ¢ Jgiume sy 55 Y
m_moradi@iust.ac.ir ., caio 5 ple oSl (g5l o 5 (5 5loxe 051 il ¥

ouSS> Ao Ol
bl (les Glagiliie 1y (s)leme dloxl cilises (slaojy ) Ol ggd9e 4 dog g3l conldl Ol i 180D ‘i g5

a8 L 555 b ails bl slsd igbye bl jo llanMe pl Lol el a8)5 )1 )8 508" ol )]
o ol (b 53 o)0le dilate g, sleme 4 byrye Slalllae ) Ol g5090 4 (R2F0 o0l 29
Jlasinl saailobs dswgs (xSl Judow dlio ol B il )3 S O 5 48l o i b claly 3JI8
ol (63l g 3 elainl dn 4 13 ()l il 3le sl (pligy (S > b

g oloizl (A 09,5 aw )3 hmggy (slaosly sl oS 5 ()8 ctimgly il 1 ER9F (W9,
lodly oo .l 0391 4ol sy g oamliie o g3liwl Laodls jl 09,5y yo31,3 (6ygl5,5 gy Ad (cadib
aalllas LRPRLIY Lol 045 fl}ul SPSS.24 )1).9‘?).: ]a.u:}; dywl—dg)f%l{ U?Q)T 9 LS"U') oP9) d;).‘o)| ‘505
09)_? dw yd aS el ((_5_{)5 9 LJ; ‘)/lflg).f J%J ‘U:’I)" 4L 5‘5m)lg¢ dLhtLu”) LJ‘)"\))L‘ ul}}u‘ dl.b:l}}os)
ot ands € laSlaP g € claslmgS» & SliwngS»

laliwg, 5 L O Jlastl diloluw dawgi )3 S i olime i o lis Lingh (sloaisl a8l
Fsomls sleinl ) jLe (lasle slaliwg) ) Ll cunl 1005 4 S35 sl lakass g Sliwass
2 )5k el g cosl bawgie I 5Vl oy (silene (5385 55 B dm 53 il 0l (25l bawgie
At S5 50185 4 Ly sy, £

ol Jlasisl saaslols dawgs Sl Ghsle Sliwgy (SKuwe (jlors 5 SIS Hls Lo gycplil 2 g g ARG
da g Blo Ales o g Gl e uwgio j 1S Sliwg)y Copde sbacad s (odles dx o Lol .l [)ls 1y 1L
Sl olhsle slalivgy y3 ol ol Jlasl sladilels

VeV//Y el s 6

VX YIVA sy g, U

o jlgads’
‘L;ll:‘:""ﬁ) ug.m.a
b o Jlassl
ool o pte

.olyssle

DOI: https://doi.org/10.22034/43.185.133

)

L;x:.Jo GI,»»: szk :).»ﬁu

WY


mailto:h77salarian@yahoo.com
mailto:memarian@iust.ac.ir
https://doi.org/10.22034/43.185.133
http://dx.doi.org/https://doi.org/10.22034/43.185.133
http://jhre.ir/article-1-2427-en.html

[ Downloaded from jhre.ir on 2026-01-31 ]

[ DOI: https://doi.org/10.22034/43.185.133 ]

YPe¥ AL o Lo FY 0,90 Liwgy Janmmo 9 ySowmo V¥

400
ol b 45 8,5 o 0yg0 (sal IS g WBMS (sla gy 4 Ol @8> g oo odlitl ol ciliie gblie w (5 lese
G, 555 la ciillae ol (olps) poles (6 lans 13 4 S g0 s b Lol sl a2l Cibllan Sl o 5o s
ol 0205 0ul8l g (g5laxe o Bl&5 & 5)lg0 | (S j0 g S

g sloirl g (K jd Jolse L plSen cipejyw (nl 3 (e SGdons 03 Sby> 4ndls ofag (sorddl Larl
4S 0390 SMiane dhosjl wogbpo g il dilaie cpl p3 iolel balyd 3905 palys ol odly IS5 1) abas ol (o jlose
aS coblyy oS e ddlaie ogr (shlome 4 (IS LW AYVY (LolE) Wil ] (695l dinsly it (slalais b
las dadiiw pyd .0 )8 Ol p5ls cov puiinms pé b puiias Syg0dy 6loane ol )3 39390 Laily, o clil oles
JSes ol i ) plae acam (WYY (i g L) Liz 590 ol (655,18 dlad o ooy (143 L pie o810 5 26
(slame > Ol ggdge SO i ol oanlite LB 534 35 hbjle polae (5ilome 13 181 5 Conl ol ilazd S
S oo bl ) g9d90 nl 59y 3 adlllas Coenl

S gsd90 4 4295 pg3l Mo G LS 10 Ol e Sl g JlocSits g alonjl 43I and w ouldl Ol ts
Copdo g 2928 p0 by & dagi ol pl Sulddes § Sid Glaedlil ) cunl b lo (bles Gl jlte 1) 6)loss 5
cle ay Slin Mo gl Ll ol 48,518 Lol )5 5 laasie dvgi plS 5 a5 o ki isSme 25 5 o G puas
Spiigms 4,5 5 3 555 (sl asdle blis ozt g ye olio 1> ) 25y sl (83 3 85 (5 9

A olayge 53 5 ]y ding ol ol Sl (lpasle il 3 Of lie S 3590 ) ages gl NS,
o1 e cdtd S ploul 108 )5 ouldl oSt olid wyy ogead 53 oS illlas 3 sl 03,5 (s (gl
Stz Jloy U Sits s aigy o ohisile sl colis dios 8¢ 5l Lt (SP1) 3wkl i)k olol 1 o
ClolSi! plas o (glamluw o jalody dsgy ol pdl Jlo din )0 (FA=FA IYAY (o)) Ken 5 Cungdmass) 3> )3
9 sgimede) Cal )a5ile il pulps )3 Sts (3blie (B I LS 457 03,8 Ly (5528 sl sl > dslllaes g
(¥AY Ko

ol TRV (LS 5 elas) ol b, s il )3 aliaog) (sSumo (gsS pusis Ug) ALEIS A dus b
Lagools 5 LacKissl dmosly diplucdy 45le 93 1B sk (il 5 aliug, (slaciluy) 3 s el goudsn
gl 5 03,8 SLS Ly oS3 )3 O (giluopdd Cudylo g 355 ¢ LS (g (gl iid 3,8kas sl ol 13 2950
o b Gy b &S 90 (BLSN OF I gyl oo (el 2929 4 el bl cpl 9o (0l D9 Byt
(Lamera et al., 2014) sl o by (dow o] 0l wlo Coows

Cuol da g5 JB o g Lapbculy mle zolaw 5 Jlaswl LB Ol e a8l o L3l s Sldllas 13 o5 (ggw )
il o el 0ald ol (il 5 ae (ol Wl e 9 0303 rass il (lalig, JS 4 gl ol ez
sladaoly j (S plyiie |y plesdlo pb g 5l oLl ol (glaen ol j) (86 Mo g o pd Ol 39008 02550,
S5 (29 (§)lene S (oS e 9)0nli (WD (Len 5 Sloleg IYAR  glygt) Cundly JSutie () talS
2l mlie Copice 5 eSS 2 s Loy, jl s Sene 5 (S (b o siad)l 28 gisr ], sl
Dy anlgs Lialy Of wlbie 5l edlatul 390 50 45 cudly (S 5 Lol (695b 93 1) e

e an asdS Ko leds ol atil o1y 5w ads o Ol b agalae Ll SeSine o (5ylone y
Lol el 0 g0 plol Ly 4 (S5 (ool 1 (6ol g Ol b5 ogad 5 Sllas Mo sogs (Ko )3 gl (slasly
2 Mo 28 5 daw ol gyglaen g o pie dles il O mle Co e slal J K0 U sl p3Y ol @lyos 590 b
55 e adaly s JLi> &yl g, 0)lblsyge (slacnad (535 55 b o 39 Blod g lans b
Ol glaliiog) 53 bl Of SgSune Jlasciol glasilobs dnugs (ISal b (g2l = ol bl b oliung) (e (5 lone


http://dx.doi.org/https://doi.org/10.22034/43.185.133
http://jhre.ir/article-1-2427-en.html

[ Downloaded from jhre.ir on 2026-01-31 ]

[ DOI: https://doi.org/10.22034/43.185.133 ]

VYO &350 om0 g (3l slomo o3l Yo | sl b 5T 50 i 5 S0 g o ybijlo (o liwg y Fumo o o i

Lol 5855k
Olyjle (09 (S
Sl Lo bl (S0 ooy (23S0 el (o092 )l 553k 99 ((S9Sme Lo b Wigy 5 (b Lo L Wi
4 e EI gl 9yl ol 0ol ol @ S o Soloe 13 i laalls )8 5 S5 (YA ! JagigS )
S8 ol slaadlze Lyl WL (Sune (6080l ol (IVAY (1S5 (lusdl o) ol dtnly )57 5 Conjlaee
&lie ygye S (0 S8 «luj (85 B g Calio ) 5p900” wl 2l lazee S 31 4 coledyd 9 205 o0
Alexander etal., ) « olog» il (Sme oS (al sl ) S Sy S0l (aliwg) b (cog (s & by je
Broome, 2005; Uni, ) «p4l5» (Moatasim, 2005; Pultar, 2000) « sl )5 ;L» (1975; Habraken, 1998
Uni, ) € s —ar cpnsllao» (Alexander, 1975) « caJS LLLS» (WAF ) ,LSen g (5,0l ,g) «plSouiwh (1965
.(Bachman, 2004; Angus, 2001) « S Lso» (1965

2l ol ol el L codin b olem g o ol Ll 5 Kimh apnsil oy sle ySwo oo8t (6 5loo
o9 OSme SLadnadld (B0 IR (o)) Sl o3y (oMl Slpl sloads) LIS g0 S )b jl atuls py (055
il ganatl LB 55 ©)god wadpbsl cldlae 3k o5k

(VWAD oS AT (bold) (olS g ~

(YA 30l 9 bl VAT (lold) Conno L b3l -

(WYRY AYAD sl Lihosy) cablis —

(WA B0l 5 k) Clss pas -

(YA (L) Sar ¢ yaily 3 VYAV (Lold) 01,55 ,Sles 5 (Solw -

WAV cohlSan 9 3cla5) oM ;Ygde (b -

s Sinlan g S o Slap (w ] ool S it ot 3 & bl gSane ags (5 loss (Sloww
adlog 4505 9 3031 My platblo () = (Brb xS ar (i S 5 L (o3 £l lal oo pl l eolizl
Golere ciagin ol 0 o dalale ol D edba Bl g SoSue sladsly oled > S i el Gluogas
ol Jolge oS 0ls (Lt gl 9 <85 )18 duslie )90 (SlungS (g5 g 4lagS udd @uldl 03,3 dw )3 cailais (cog:
ol 2 o Solane 4355 A ol s o Gl 03] 529 4 003,55 5 lge i 3 (Bl i 2 > loxe
ol 05 bl

5 48l ysd 5 Ly Soails IS5 )5 )18 (60 (Sume Cnlio glaillcas pglia jsbody (ol (Sue 04l
JSb e oSl 4 (o5l (555 5 oy gl ) ()5 Aol g e Al oyde SloiSl dlse g plas L oSeS
e = () glajls Ly ol (Sialanl oo g 03,5 155,50 1) SsSe slasoly ol plojlo 5 olab Ll
(V8 YA g0 o) sl 005 Ll
o (o 3 o oy
3l 5o O 5l ealawl (VY YAD (Ligb) doles agls cuonll ] 4 bgsye jgel g ol wi el o))l oolBl comig
odlawh 5 « Ll O 5l eslaznd 1l e e a8 € aub? &g 93 sl osi o plxs] Gygo din b ylej e
o (o) sy calod g «lyd sbol g € cgias 5 la § (WAS (cualj AYOV licly) Caois O
2,5 odlisl g e gy A | pliogy (S ) Ol Aty S o (gl 00l &I VTVR (als) €lailsag, (s

1. Adriano Alpini


http://dx.doi.org/https://doi.org/10.22034/43.185.133
http://jhre.ir/article-1-2427-en.html

[ Downloaded from jhre.ir on 2026-01-31 ]

[ DOI: https://doi.org/10.22034/43.185.133 ]

VPV AAD o los (FY 0590 (biwgy o g (Ko \\nd

5 opd ol el sl 028 3 Joe ol sl oalisal (sl ol T eps3 5 (gl ol ol Jlasial JS porie
( Slo s g yolwylb YAV g )15 5 (5,5 FONseca et al., 2017; Amos et al., 2018) couwl oy, lil 4 5,15
ol (ol Haorecuwj g (odlaidl o 28 angi )b L o Jlastiwl (b pium (050 Oldllas opl )5 . (WWAF
Jemo 3 258l e pd Ll Ol Jlastul (gladilols 1 oslil caa 9390 asl (gilute ajn S ol b .l
Silva et al., 2015; Akter & ) 1S’ o oS Ly oot ()b 40 g oad ojlpun (g0 Ol ad pgnddy0
aS ol bylyd 13 gadg0 pl (VWA o)) Sa 5 (py VYA plins 5 o, Ahmed, 2015; Bailey et al., 2018
3 35 9 BT (WA (o )Lsad 5 (og50) by )3 Mo .ol 00 ol 5 151 cgoliie allis ) anlllas 6393500 b
b 5 Gl 5 (lens il o (b )3 920 1) 3,008 oy i s ol 3 )lenas Llges 5,8 SSi dbgxe
Almeida et al., 2021; ) ik @llllas 5 b Ol Co e 53 jow pb jloslitwl oo w3l (o lgicds 3l dbgoo
sl 003 4S5 (Pumo et al., 2023

Do & 1 1 . . S Yl -—
J»fu;o R0 T g U"] LY ‘) ul d)ﬁ‘é«? o )3 uLo‘ £33 (Y"‘\) u')&‘“" 9 L?’l - aalllao

O3 75 s
R975 it ool
dpbucs oS ik
23,8 Slegiy GgSme sLaglezilo 3 ol S Jlasial g5 (gl |y 25 (IS e (YY) oo 5 "iuigd
() Js)
—

bl b

(Fonseca et al., 2017 :is k) S ksl 45 o, & JUassus! miwew s3lw o531 .Y JSWS
(V0F) Sl g 5 S 5 (VAF) o)LSen 5 ags (Y 21V) S g Lsigh (¥ +10) *olSe 5 Tsbowr ol
Ul b blie ;3 gao9e oyl g ol dal)l87 SSume (slaloisibo j3 b o Jlastinl slagium | odlazul ol olis
58 &S cunl o )l (dgyd (VWAY) e g oaljule dalllas )3 gadge (ol ccuwl (g iy jhiel (lyl> YU & bawgio
ot o3laidl 4 g s dyal el ogMe n55le bl jd Ll O Jlastinl piw

2. rainwater harvesting system

3. Che-Ani

4. Fonseca, C. R

5. Silva et al

6. Liaw. Chao-Hsien and Chuan Chiang. Yu


http://dx.doi.org/https://doi.org/10.22034/43.185.133
http://jhre.ir/article-1-2427-en.html

[ Downloaded from jhre.ir on 2026-01-31 ]

[ DOI: https://doi.org/10.22034/43.185.133 ]

\An% &350 om0 g (3l slomo o3l Yo | sl b 5T 50 i 5 S0 g o ybijlo (o liwg y Fumo o o i

g ) s oyl 3g-a5 Yl assl O Jlasinl (slapiumw ggoge b 48,50 00 ldllas )3 (s)lare 0j9> 5
2 ges loedny ol Sliaes I b (6l pilis Lulgs b (g5lose b i)l sl gl IS (sl S
5 (Y++3) ghlSon g (S 2 (T IA) Glylo g " pr ol Y IA) )l 5" ogal (V' +3) (lSem 5 e llle
9 €950 i €550 &3, S ks &yl Sl pdawd gt Lol clial (Y4)0) o, Kan g 19k
Al e Hledlo gyleame (ahb anls 3 Wlgs o ol sl g S5 Iin] op) (Sl 5,Slae 1§l ] €aiai»
D5 Sygo ol 0 Y lasMe b el p3Y 900l
Tlao 9 5 loxe
2l e sl die by (SsSams lagloilo ol T oglaes phms pogas )3 (Y10) 7l 5 lls
i 3 oy d9igm s Liply 5y o (o, 5 1y ol o olie] ety (5350 > ol 03,8 ) 1)
5 Egias (el Giliseo yolic (i adllae 0dgie ;3 O dd o Byme b (V+VF) ol (Traboulsi, 2015: 2) aiis
9 (€3L ) b (2hb el 93 50 cuwslie ilane )b o1 (g oo )3 il 03,8 pasiiie | & 2 53 (b
ol 0l (Sl canlie ol Gl 55 Ll 3 g cul oids &) (el ) (s)lore (Sl

256 Ol Jlastul slapiamw 1zl 5 (2hb wnd o olis oLl of Jlasil cbabls 5l snslal sadiges o)y
el b Lol Canl )85l Lusgy il b pyd ksl 008l (slagyb (Y-1F) gl allusy 55 Mio 5,105 Wy p )b 53 maiias
oS s Lal ol el ol sgya jo J31 ladiges 1 gabge opl wcunl oad galyd o] 3 Ol copie oSl
930l )l 3529 (slojlw 5 (o)lane slajlSaly i ol yd (35 65,8 arar gl (V410) (bl bawgs oasedl)]
D)6 1 a3 50 (ool 5l dezge lalllas g adiges 13 b o Jlasiul caibls ciS g o

sl 018 lly) g9 9 (lie > 2 Sl Cly inio glas 4 (gt jl @las juis (olijle (oliwg) 8L 5
el cdliol alarjl 33250 le zabw (V++¥) olylon 5 il 5 (143) Tjasle (VIAY) il o g 5y ldllan s
o ol 03 T3l Ol o e diue 3 1) b lidle dnwgs 4 s Obly, Lial38l ol ol oads (g peis bl yil3él
CtsS (o3 (laply cal 83,5 by (Vo) +) 50 Mio el (S0l 4l (olly oaddn o oS 5 pdlas gg3 50
3 Dy e oo 5 Ol 385 i at s 5L gadge ol Lol aims o LS pb dlge plo b dwslie ;5 (o0 L o
e Gtalidl g sl e g Ceo b b Gile 4 O Ol g5 5l dlas i S (g SIS ssper
o8l 505 (9w 5l (Narin et al., 2005; Mendez et al., 2010) coul o)y &gt Ol o8 Gl g (xdaw
D)1 0g3 g o Jlasw! Kl 45" sad o ili8l 1y Ol Jlastwl cud b Cllg, ol
3 by 5
iy odliiul (gla Sl @l (cly (oSl o] ol Gam 9515 41,3 )laxe (63,8 lalllas 09 3 yols yimgl
32485 ol (28 olaodly Canst 295 o munnd 09,5 dw & gl (sbodld g, plil il il ey, e 45 O ]
laalolo Sl ot Sl 4 baspe (claodls pgd 09,5 3¢ oo e )b Gl Jlastul aibobe 38 Sl o] Lol
ol aadllandygo (slaliuwg, sl (oylome Julot 35 pom 09,5 ol ool Cawd & Aol i 1)kl 45 ] Jlascil
o915 Lol any (emacayglyl )3 (i g 5l odlital 5 W asls gll 5 Simgly s i odnliio )bl &S

7. Kahinda

8. Amos

9. (Ibne) Bashara, Mohammad Zobair

10. Traboulsi Hayssam and Traboulsi. Marwa
11. P J Elliott, 2014

12. Boers & Ben-Asher

13. Matinez

14. Rainier

15. Mendez


http://dx.doi.org/https://doi.org/10.22034/43.185.133
http://jhre.ir/article-1-2427-en.html

[ Downloaded from jhre.ir on 2026-01-31 ]

[ DOI: https://doi.org/10.22034/43.185.133 ]

VPV AAD o los (FY 0590 (biwgy o g (Ko YA

Ll 05

1 Semly 5 (VAY) T 5 ol (oY) Tsn ecsyloms 53 O Capice 5 S8 oy (S ey dej
oo 5 ol gy WledS pitia |y 395 Slallas golis (YY) 7 olylen 5 5,50 5 (V++V) glodl 5 lsdlae (¥4 -)
BB cpguad §| pel) Riimgh Shwe Slinlie b ol Gubi g adlas 039a0 g gas9e 5> (Su,l skl adllae «iYlie )
olase 3 ol U adllas ol b o Sllas ol 55 0dlilsygo gy ol 639 (e g (wd Cadldy g (9,8
I ol o (5 Gl sl 0adByme Slalllas )3 ondodlitul (g adagl b flod cpl s (lhijle dilaie (o9
ol g9 a3 hasle (Ko slaasged Judod g (Gl Clilllae Ly (glasluliS’ oy jl oy U ol p5Y
(Oleilo p OF slacal ) 6Ky slagsdg) 2 AT L) Ol Cupio (19 5 ST (slaslingS g SlwnsS (slesle
Do olwlid

3 o) Lol ((S0)k) e i bl aidfo aw (bl (ol O pglaan Sl Dbyl ol adlle IS g,
1wl 0dd dulie y5 3o,b0] Adlge dws opl (slaodls .l OT @95 g (6y9laen i g ((6ykol b oy pué e pid
5 clalnsS cela s clalig, Gblis I S, )3 LSk :Sle Lol 2alate 13 Ailes (4L ydle — !
LS o el )8 1) Conl Lol yge (slajls ol 4 0B it aS0] g dilale (SW)L by bodls pl ad dpd  SbiwnsS
o g s WL b oy bl s ol b o e 20 Uaeias] 31,1 O g~
ol Y dayly gillas 45" 0,5 auloe Slily,
S=Cr*A*R ()
Jlo 5 o sto s ond Jlamtsl il Ol o S
(45 g s olal ) by s T
MM ey (S3)b lade R
So gt sy ol Jlascil o A
Vadaly bl o 2900 olital (b2 (a2 (e I (5 dade o duwlne 13 103500 Akt @2 (et — T
ool o b Gpas (dxmie b by (02 (Gotie (@B Alols Slas Polee (550 Snde oo
S=Maximum (XV¢-ZVs) (v)
(Ko yto) Sliyg0 by by o oo S
(oo o) v 4y (5399 ol o> Vg
(el o) (3500 sdo o> 1S

0> w8 b il 4 aw il e eSa e s AL (Ll poe dnule ¢ Yol e 3 1 eslitul |
sl aalllandjgo 3blio )5 Sl gl 3l oalisl (ISl g (s g2 Caledyd e e

o) ol 215 3l s e dol sy 31 ol Jlaial (glndiloles dnwsss ocias Sl slmosls (6,415,5 (ol,:
g yronbBg S 5ol g0l Sl oy @i L laodld @i dumlie pslaiads ol 53 &S ol Jlg 465 £+ (glyls Al
sLaigoil 5l Laodls Jodoo gl g (slasiges) tassle So el )b (slagygejl 5l lusyb o905l (ol sl o odlizul
5 plogl V¥ 4 SPSS l38le 15 (S8 ) modls Lo 1yl g o0litas] yudly= JSang,S 5 (ymSSg tislo (g2l Ll

OSe g lose O 3 g dlul bawgd dliyian ) (g ey W wlal I ey sl 2ll) ) Glebl o

16. Hodge

17. Boers & Asher

18. Basingera

19. Abdelkhaleq & Alhaj

20. Beckers. Berking & Schit


http://dx.doi.org/https://doi.org/10.22034/43.185.133
http://jhre.ir/article-1-2427-en.html

[ Downloaded from jhre.ir on 2026-01-31 ]

[ DOI: https://doi.org/10.22034/43.185.133 ]

AAR) &350 om0 g (3l slomo o3l Yo | sl b 5T 50 i 5 S0 g o ybijlo (o liwg y Fumo o o i

oy Sl Ad (pgdS Himgh (sl jgoe 4 bgsye SV lgw Coledyd b Jleel plil (SMol @lilas g JueSS oy,
AV 55 i oaled T lge 9 b 03lizol SPSS.24 Jl5dla 5 3 ¢linsS sl ygeil 5l el yy S bl
oS SBaali i 31 (2Ll (o) 81 EW9)S SWT (yg051 Y Jgan

Y gaw Slaad Elig,S Wi Aol yiw 33
N -Ivay (sbozn] et lSal) libiogy 8 L
A +IVAD (s (riSSl) (gylona ()5 50
V. <IAYY (3l (i) (e slacad)lo
¥4 SIAC¥ Js

axllao 23945
i DEM 53,1} GIS Lagsme ;5 i) dalisg) sl (gl sl (55 bl by Capma cstimgly (5lo] dsels
gy ALd dus s (VYAY) oS 5 lalia alllas &y 0lS5 by sl ol (clobiuog, o 45 s 05k ], Ses8
(Sl 828 5 (VY 5 s Y seslslngS s gl Loy TV 5 s S 5 (slilonsS oleSls
dges Olgisd Lug) 93 09,5y 5l eolyaile il slaling, d3s5 dw )3 adlllas gols Bubas (Sl 5 (6390 w90 L]
i Sl jalaiedy Cottine (gliwg)y (yind ) Cuwl 039y (gladgn (60)90 diges Ll gy gycplil s Ol (6550
S astie 185 YVF (8590 Jgda Gyl diged pe 0 3 ol B 40l sy daliisg) 55 ol o] Jlasial

¥ Jss)
axlllaod 90 sWlinwgy s2ldl i ST Y JSS
oy} slasl

A el (s (hg) (IS jeboa b edlimul (dly )l phaisle (pliwgy (S (gilere (glopadld (anadl ol
((McMillan et al., 2016 YA (|,)Ken g Slo>,) ol owliol als po

Sais) 3 S 5 5 Il 5805 oty 033 ol sl (A By cslaasl il Bl S5 5 oo
P S Hlide gl dlie By a5 Bab 2500 (60l 31 5l 145 VF oS gyebdy a0 35 1 (glo sy o (Jolad L bdus
..\J.«wl.)go cawlio 659y L)i‘
W) 45')1 Cromud duo » ‘.h)lf‘.’.o L;‘S)}‘cdé

Lagily pgd ad>yo dabiyimyy (syglans S om i bl slael oS i oS (saiacoglyl b (38155 o tpgus el yo
Y p‘_JLS 22 i $ygods £ ML\OW)J W o.)LJ Pow <\.l>).a MLUW)J ‘d).‘a.: L;lmulg l.; L}u.la.) )1 U= 9 AW (Sl dwd



http://dx.doi.org/https://doi.org/10.22034/43.185.133
http://jhre.ir/article-1-2427-en.html

[ Downloaded from jhre.ir on 2026-01-31 ]

[ DOI: https://doi.org/10.22034/43.185.133 ]

YPe¥ AL o Lo FY 0,90 Liwgy Janmmo 9 ySowmo V.

Lol Ll 5 laioyge dlgio by Bl cslasel ) 4 o cblyo 3o connd g ssiacagly) slp (858 4065 V¥ 5 Lol 455
(5 31 5Vl 56550) Mlodgs 38lgm (s o0 lolis 4055 VY o 1 58 ¥ b lsSsuly olol (ol 2 28,5 13
iyl Jols slaassS piles ds e o b slael sBws jlond slolis (slad)lslinl b 3815 pdaws :ple> dl> o
Jools ol g gloal &y iy pow 4l yiuwyy Ban .8\ 18 ot (slie Jlre 3 VA Cpus sdd yasuine Cilell
VO 5 i o AL cblye liae dad o plis Y Jgds a5 joblen ol oal ¥ Jods )3 p)las g pgw dlsyo ol 5]
P Slose sjlae  lorl 4 Bl slacl 9313 3929 Bllas 35 455V (0l b &5 <8 lyice cnlpli a2

2wy S ;3 ST g e (6 lome byl b laassio 38195 (13m0 9 U )le Cugll Y Jouo

Cdblgo dwoyd Shro GBI el il o e o
2930 ) Y/AY i gl \
93,0 - I¥¥ /08 Ll e o s v
i KA AL 2lad bls)| v
2920 -/ y/of olebe "
ay/vo Y s i ol "
ISYAT YA /0N e .

Vo -Ivo ¥IVY bls g abge ol v
Voo Y. ¥/s5 4:?:::3 Lo 5 dbgro "
930 -Iv® Y/IAY los gdlas N
it RAM Al o gome 4 s i glis) v
MY YA /51 sl -
AY/0 AR FIYA Sl g lel . 3y
AY/0 YN AR Sl olip Sl g LS5 o
it Al 0% oS Sl ¥
dlolw drwgi oliomw !

sie 3 ol 9 3> Jlog s esls (Sl 5380 23 4B & 5 5 Sl s S J iy Jol g (sl it
2,8 ookl (1Sl laisay ¥

3 VL Sl 8 )lie FIVEY 5:Silke b oty plos 5 sl lolins s 5 Casl /D yiaS peiio dus )3 (yg0)] ;e
o=l el bwgio I YL Y/OAY L 55 caJB (6)8 ke 5 sl awgio 5l S o pie slacud )b Lol .l lawgio d>
SS dn ) Glagiy la e 5250k F Jgia Cunl 00l )15 55 (SaSle 5 lalmgS « SlinsS laling) )3 Caps
A3 oo lled (pliwg) (2Ll (<o)

Al 8 lie 5 )L L)L ol Jlasl g, b b oWk, ¢ sloin] oKl j3 F Jgun cleMbl 5.b
o8 e ol il cewlio 398 dlolw dnwgi (gl g lawgio | 5V 35 (g)lome 5 (B ()5l 500wty
el glyjle (oliwg) (Sae 53 badilols cpl drwgi )3 Blo (p Fare (2liwgy Copde srcd)l

5 Sliolons e imgiy pe iz > ol o Jlasxtal el J oslizal 5 1S 5 elainl b 392y aren il
g e ) exd aseio € w2 5 €S g Sy 85

S & gl yisle iy (S 13 )l T JUasdins! drwgi (i Kol (gl e (il Y Jgo>

Ay P ladio | (gdl5f an o t o, Shro Bl 2l Sl
o ) i ooy s YiaYe vy AL oslisg, 8 Lia
(SlnsS
Sleo 5l i efees yyy v/ /Y5 ¥/eN s )85l



http://dx.doi.org/https://doi.org/10.22034/43.185.133
http://jhre.ir/article-1-2427-en.html

[ Downloaded from jhre.ir on 2026-01-31 ]

[ DOI: https://doi.org/10.22034/43.185.133 ]

V¥ &350 om0 g (3l slomo o3l Yo | sl b 5T 50 i 5 S0 g o ybijlo (o liwg y Fumo o o i

wlo | 28 [+ Yo —AJSA¥ -I57 Y/5\0 e sbocud b
alo 5l i [+ YY§ V¥AS -/o¥ TIEVY Olilingy <8 L
wlo 5l i / Yvs Y/03) AR \7AnA s )55l slalags
ale ey Yo V/eo¥ .15 ¥/ e gy b
ol - yvs Yiory ¥ Y/AAF s <5 Lo
o § i / yvs VAY- I¥f ¥/o\ &S 6,5 leSls
o 51 a8 / yvs —F/\PY 10 ) e slocad b
Uy (e y3 o)l O Jlassi! dawgi (2w o] Gl puiite (1S3l £ g
A P ,lado ©ol3l anyd t o,k yhro 81yl b
alo 5 i ofee YY§ Y0 -/54 ¥V Obilig, 8 Lin
ale 5l i feen Y v/ARY - /¥F Y/0AF XA QPRSI
o}l a8 ooy yrs ~#/00A V¥ YIVAY e b s
ot ol Jlassiw! abobw
Sl gl Co bl

Colume 4 Sl duda gLy bl il puns oliwgy (ola 2,k 5l oolaiwl b adllaodyge 3blie jd calisee (sla 6,8 coluo
S 5Smnn Jilie bl 40 placady 2,3 (e 5 S8 (5l 0351 plcady g bl i Joli (gsSie 586
o) liae g 00B S8 Al g bl colus g Ol als 1 golaws &yl 565 i jl ealawl b o eolawl olgn
(B Jgi2) 2235 s bl 4 Cd (GgSma Jjlio plicuy
axdllaod ;g0 (sWaliwg 45 (FeSume Jlasdiwl LB ol (ymai .0 Jgao
1Sl &lalags S Wbiwg,

9 Uigs WL s g2 olp Al )b Colue

vYay. AY-SAR FYOVY FAVYY FAV-¥ BOVYY (g0 yie) Conlius
axdlled 50 Gblio ;0 Jlasciw! LB o)L <f o
adlllandyg0 cla Jlo 5l olo ya el )l pbcuty Colus g )b Hlie a4y (S 5 Jlastiwl JB O lje s yo ol 5
Wl o 0313 LS e yio coms pp JUastial BB O woes aVlo palie & Jodo 50 b duwlxo

arSo yio o> 1 ol 1 Jlastiw! 3B O po sanddawlxe oo T Jous

Jl
1¥yaq ¥aA yyay 1yt Va0 yag i
G,y
YEAON YYFYY FYYAA ARARY Yaoyy YYD t_s“")l’
RO (LS
YYYE . Ya-£A FIYYA YEYEA YoFay YAYY D u.:l).: L
FIFYY YAAYQ FYYYa YEYYY Yivya YYYYY 1%3
slulags
YEYYS Yovsa yayy VA0 YASSY YYOAY be).‘f
AAYA VW25 A¥ VY Y. a5 YYAYS Aa¥yVs L49§ 1Sl
avo-v ££44 INan'Al DOAYY ¥ysas DAFD - uS” < ’
QI e o>

CES Oygo pr (e gy b i w2 Sileatat (bl ol Jlanl gl )3 (5 cuslie pze s jslatod,
sholos b Cou 353 45 (P ()32 Jlab 0)53 53 (sxe3S 8 (e 5 (e (3909 Ol Om gl S elul p b
Crodl dud g5l 08 Cygo (5w p (§jlwdinge mej B e 5 (uiSle dlaw cyleidls colue Jud
i dmod Ve g Br ialS il L aiomen G yinn do jd o opwoli (6ljl ) oo ol At e i poe

Gl odaline B Y Jods 53 zuli a8 Cuwl i duwlre )by Jauad )5 B jas


http://dx.doi.org/https://doi.org/10.22034/43.185.133
http://jhre.ir/article-1-2427-en.html

[ Downloaded from jhre.ir on 2026-01-31 ]

[ DOI: https://doi.org/10.22034/43.185.133 ]

YPe¥ AL o Lo FY 0,90 Liwgy Janmmo 9 ySowmo \FY

oo pslitons lyile bty (g jlose b 5ko 5 JsB LB ol Wl oo (il OF Jlastil (imgly (sloadly 4y L
L iy )85l dyal Cloras Wy (Solis o ok ol oslann cslogstg, bl Of Gpae s2dd o g i
D il olwey (sylexe

andllaed; g0 glaliwg )3 (350 St w2 Ol ¥ Joo

yyaq A yyray a4 a0 yy¥a€ Jw

AN | Toe | ANe | Joe | ANe | Vo | ANe | Joe | UNe | Joe | UNe | Vo Wy,
yoavy V\AYS | YeYEA VWFYY ARE AR HIYA \RAred AYOA Y¥evY YFYSY YOARY SYFY uw)l:

Wl @m’f
YY+A- AAAY \YPOY \-OFY Ayvy FYvse AARR YA Y+¥\A WYY \YWa-vY avay .

Ay
Y¥YY yyay YaYs YAYY 5N YY&Y NS Y¥FA A-AD ¥Yay YAAYY | YFYOA I% > lola

Sl
INAT Y¥OA VA yao) DeAA Y&V FYYY V.. £240 YYVY VOYSY | V-AeY MSL),S ) 9§
YY) VFYYVS | YavaY NN AT YWYWOYA SYAY YOYOY V-¥AA YaYAS YYEAD Yav-d YASD L.J?f 1Sl
9 >
YOYYY VIYAQ Y+YYY¥ yYiva V+FAY H+¥Y ARSVARY AYAS YYOY) yyavy VOAFY YWY US )9
O o

sl 000 31905 05k Sl _sbiasgy xS 93 sl o Sl (slaailols dnwsi oxias Kl Cbim b Alis 1y

2 dalbiwg) GUSke 8 lie pliee (eloinl dn )3 08 Jlod (93ls 5 IS slainl i dw jl £9d90 (i Sl (61

b gy (oliwgy Copde Cudils (ols a5 g b o Jlasl ladilols b (ylame 6y 5 IS aay
Sl (Sliwass slaling) )3 cS)lie lise 4d (b)) bwgie jI YL balisg) (USLe ¢S )lie o eloial dn )

75 @A am >l oad (b)) bawgie 1 Sl (elaa] (5)B ks laSly glabisg) )5 bl cunl SuSs 4 K535

cop0r sl S5 3500 2 Loy by 95 4 2 3 @IS (] g al b VL (olig) (5lane (5505 bo

s3gg a3 Lol 1l 1y 5l ol sl (glbilobo dmgs 51Sal 055k oliung) (Sms 6 laxo 5 saS Hlsls

ABile slaliog, )3 oLl of Jlastiul gladibols dng glo g o 5 Cul bwgio I 518 liog) Co e slacd b

st Sol) bl e 5,55 (618 ) 5yl il o 53 (e sl 8 5 ol 13 5l 2

P9 Cogls (g 5 (il ol L) (pogad (isw | coles g Sludy 5 ((aliwg) Copde 3 212ty (8
Sliusg) 3 3865 9 30350 (sloole )5 SliumgS Ly )3 (B yas Ol buwgio ol sty gl bl 1 55 (536 5

48 Sl gy ladio oy i ;o 9 y9288 9 3150 slaole ) (SlaSl> (slaling) 13 9 y92 54 9 3100 slaole )3 (slaslnsS

2 oSl (ol 5] st «Seoig ol (i olsl  adlato 2 )5 by b g oolo 5 (Ll Ol 033 b lsicee

5,5 eyl |y G puna s (sloolo

&l S 0

adlllas) ol oolal 5 5 lalablo pl gl 51 ol Gl Jlastinl Jedly (2 (WAZ) jnj (Slg s <oy el €00l
AN (V)0 bl oS ol (cladilols (L oE.2515 1 03,50

la Ko lolis g olitiloS (glaply 51 Jlamctol LB ok T 35T (V¥R ol ligesd €y e aillgd ¢ ppoltoma «oyting
FOEFAY (VI o nub (bl (clodgty (s b o sl o)l el ol 035 astne

ol Jlasinl Jowily aumlio g (wyp (WWAD) olgslig Dl o oUblb ¢ Gt o Jlygiwd ¢ Bdesxe o Slygiuwd Luw p ¢ Sloleo
() bl xS ol (sladilolis 5 5 Agtio (slo e 25390 aalllao filiseo orldl Lol o laplicady ale ok 31 ook
Vo)

2 (6390 adlllas ¢k O Jlasiul b5 e cilisce (sba yisn 5Uiayge o el wyp (VWR0) 25b 3 ¢ olize b3 o)yl
DY=F+ (W eoll ol 5 o] podigo ity pole dppti Ol

ol Sl g (ol JlocSizs lad Ll (WAT) g s el oo (o 100015 y31 0o )50 by S cCunsgdresS



http://dx.doi.org/https://doi.org/10.22034/43.185.133
http://jhre.ir/article-1-2427-en.html

[ Downloaded from jhre.ir on 2026-01-31 ]

[ DOI: https://doi.org/10.22034/43.185.133 ]

\FY &350 om0 g (3l slomo o3l Yo | sl b 5T 50 i 5 S0 g o ybijlo (o liwg y Fumo o o i

(V) e Slblow o Ldla (oale oliwl slalivgy (63590 dalllas) (olbiwg) (sloolKigSu (035 (Ko (alad oSl
Y553

sbito 5 i o prlod Sropu i SLi dmo (sly Ol el (Gl Sl g e oty (pp (VYAR) Bdees g0
IS S o s

NF NS 0329) YWeisilupged 5 (plone -GS (ot Silone (y 2 9 Sl (VYY) )l e gy )l o

sore S il gy o p)ls g (iBld gy (She (WAR) ppuome (ol fome i (genl 1) 0l (g tellae (Sloo
DYA=OND :(0) VA .y lxiad, Sy pale olKitily dlxo . g,

Y00 (VA GLi £h.oyl,a5le o9 (giloze 1> Hla Y g0 Lgy (WWAL) ynj )y

MY AY o Ko olpl o i bl el i lbasels syl 4 25 (WWAF) gt ¢ canl;

5 3lsy Shlaml (AY B ¥Y o el 5 ol lu.w 2 ) el cippliS filuo (NYOV) . Sidign cghisl

ANV BN QL £l ingy sale dolinlo o)yl s aails bl 55 T (2 il (YWAD) . yoes ylbsbo

2 ohl el Tl (S8 o 6Lab 53,50 ST ol duglie (WAY) chonl y9p Ol £ pulie ¢ S ams 2dls fodgmus 0dljle
iy o8NS 5l S b slodilol Mol islas yeopes ccilises slopdd]

ol o290 adlllas) loazly 9 Sl (bl pglaions (Slgyed pgbas) bl el sloailols (5 s (VTAF) il (oDl
DF-F0: (V) ¥ AYAY 5 hb oS gl (cladilol (g SEL 15 @S

loingis ol ybile il olisgy (s Sl oy (VFAY) L Jlas bl il oS fsie s yalo oy s o Jalias
FOF-IYR (V) o il (L8] pis

YNV (S 0325) V¥ il 5 (oplaeo ouldl b Senn udas (VFVY) g Lol

alllas (SP) 3l 3,k (bl 1 sonldl JLuSis oLiad oy (MYAY) Lyl b rgd S €S 100531 fle yptaso
NNV (V)Y clad o Lslias ilol dlo ()] )355le olil) (63,0

Ollas Mo (WWAY) Ll cala) ¢ gl )by 8T e o cwlis Shammodan ¢yidu g1 (i) cdogS n] ¢ wgs 0,81 b s £ 00l (b jlaxs
o plon (s 53200050 5 Ca ) (GeSams Jilo 3 ol Of Jlasetisl glaptues (il (amocuns s o il 5
O 35 gl (slasilols

Pl Sl eadisslanz b o (oilooydd (oo (giloaiane (ITRN) s ¢ satun) S fpligy Sl (rpd f8ilows 2 ponlis (o9
YEN-YYY (PN ¢yl f polio i (cusy s 2063 y90 andllae) Lo ylazs Lo

Sib e g S sblie > ol o8 L ablie (dly 6yl Gl O 5l dige oozl (WAY) Jesase ( Soaly £))5 125 ()98
WY=ID (VD bl dawgr g of 4 puiti

YOV e (V)Y (elain/ ol . elain] alins G zplinl olye 55 oylol (VWVA) .zl o el

ol 5 OIS s s slodls (53,90 aullne) 4l JS5 5 i (WWAY) s gilaao (53555 53 e Sl 1301530
IV (OFENY by, Lo g Koo

16390 adlllas) (ol ol (S oSl (plad Jlos (1TF) Lo Jlae (o)l (pl () i L;‘*Léé wie sy
WA=A0: (V) VY flad iolel 5 (ojoyaalp (ohyn5le oyl (slabing,

Lad Sy g ool dunto )05 g pmdl Sblos dasta e tden 5 € ogr (5 )loxe? (WAF) gib 1o cglgeisSUIT

VASYE: (VFV) PV lg, Lases 5 oySme oiy] B 2338 5 (Se S5 o 8,5l Lols (VWAY) g S ol (bl e

Ol oy clyliasl : gl yas eats Sl €l i asl (o8l oy > (VWAY) g o LoLE

DY-¥D (Y0 e (slayim S 3 LLSd laals cdlu (VWAD) .05 50 )5S

e ooyl (5l g §ylame oyt (it (Gilomo b S o2 (o stb aadly Bllar (WAY) o)l il e e el
AVA-VEA (VA

claasl 5L aes slab 1 Buss eolil s 5 (ole)) 3B, 2, g Lids obsy» (YAY) Lyle )5, cme Lib Wichwy
AY-YY: (V) YV 5 bag,y bawms g Sme €055l by,


http://dx.doi.org/https://doi.org/10.22034/43.185.133
http://jhre.ir/article-1-2427-en.html

[ Downloaded from jhre.ir on 2026-01-31 ]

[ DOI: https://doi.org/10.22034/43.185.133 ]

YPe¥ AL o Lo FY 0,90 Liwgy Janmmo 9 ySowmo \F¥

AV=YA 0+ )V oLl aalibias . o, 55l (g jloxo ;0 I35 5 JU (slalad (VWAD) e Lib Lichwgs
=¥y ,(\)\A Ao ul).s‘ B L;.’.l;-“"ﬁ) ufwc LSLJ?U ) (\Y‘AA) (PR )03 gy
ilwaiao g pb oty ol Gl O Jlastul piuww 3,5dee awyp (WTAF) doswo dow i50 26 odla b lane iy cogS

PY-YY: (Y)Y 5ol ).SJ zolaw gladilobu (8 o liw yod 16090 (saalllao) 350 por>


http://dx.doi.org/https://doi.org/10.22034/43.185.133
http://jhre.ir/article-1-2427-en.html

[ Downloaded from jhre.ir on 2026-01-31 ]

[ DOI: https://doi.org/10.22034/43.185.133 ]

\¥O &350 om0 g (3l slomo o3l Yo | sl b 5T 50 i 5 S0 g o ybijlo (o liwg y Fumo o o i

References

Abdelkhaleg, R.A; Ahmed, 1. Alhaj (2007) “Rainwater harvesting in ancient civilizations in Jordan”
Water Science & Technology: Water Supply;2007, Vol. 7 Issue 1, p85-93;

Akter, A. and Sh. Ahmed. 2015. Potentiality of rainwater harvesting for an urban community in
Bangladesh. Journal of Hydrology, 528: 84-93.

Almeida, A. P., Liberalesso, T., Silva, C. M., & Sousa, V. (2021). Dynamic modelling of rainwater
harvesting with green roofs in university buildings. Journal of Cleaner Production, 312, 127655.
Amos, C. C., Rahman, A., & Gathenya, J. M. (2018). Economic analysis of rainwater harvesting
systems comparing developing and developed countries: A case study of Australia and Kenya.

Journal of Cleaner Production, 172, 196-207.

Bailey, R. T., Beikmann, A., Kottermair, M., Taborosi, D., & Jenson, J. W. (2018). Sustainability of
rainwater catchment systems for small island communities. Journal of Hydrology, 557, 137-146.
Basingera. Matt, Montaltob. Franco, Lalla. Upmanu (2010) “A rainwater harvesting system reliability
model based on nonparametric stochastic rainfall generator” Journal of Hydrology, Volume 392,

Issues 3—4, 15 October 2010, pp:105-118 ,

Beckers. Brian, Berking. Jonan, Schiit. Brigitta (2012) “Ancient Water Harvesting Methods in the
Drylands of the Mediterranean and Western Asia” Journal of Ancient Studies, Volume 2
(2012/2013), pp. 145-164

Boers. Th.M , J. Ben-Asher (1982) “A review of rainwater harvesting” Agricultural Water
Management, Volume 5, lIssue 2, July 1982, pp:145-158, http://dx.doi.org/10.1016/0378-
3774(82)90003-8

Che-Ani, I.A. and Shaari, N., (2009), “Rainwater Harvesting as an Alternative Water Supply in the
Future”, European Journal of Scientific Research, ISSN 1450-216X Vol.34 No.1, pp.132-140.

Elliott, P.J. (2014) “Integration of water into an architectural design - Tamale city expansion” Delft
University of Technology, Architecture and The Built Environment, Available:
http://repository.tudelft.nl/islandora/object/uuid:6392cala-1a7c-4881-9ae6-
17d844dfa0d0?collection=education

Fonseca, C. R., Hidalgo, V., Diaz-Delgado, C., Vilchis-Francés, A. Y., & Gallego, I. (2017). Design of
optimal tank size for rainwater harvesting systems through use of a web application and geo-
referenced rainfall patterns. Journal of cleaner production, 145, 323-335.

Hodge, A. T., (2002), "Roman Aqueducts and Water Supply"”, 2nd Edition, Gerald Duckworth & Co.
Ltd.,London, UK

Lamera C., Becciua G., Rullia M.C. and Rossoa R. (2014). Green roofs effects on the urban water
cycle components. Procedia Engineering, (70): 988 — 997.

Matinez M. (1998). Factors Influencing Surface Runoff Generation in a Mediteranean Semi-arid
Environment. Chicamp Waterslied Spain. 12(5): 741-745.

McMillan, S. S., King, M., & Tully, M. P. (2016). How to use the nominal group and Delphi
techniques. International journal of clinical pharmacy, 38(3), 655-662.

Mendez, C.B., Afshar, B.R., Kinney, K., Barrett, M.E. and Kirisits, M.J. 2010. Effect of Roof Material
on Water Quality for Rainwater Harvesting Systems, Texas Water Development Board, P.O. Box
13231, Capitol Station Austin, Texas 78711-3231, pp. 46.

Narin,P., M.A. Khan and G. Singh. 2005 . Potential for water conservation and harvesting against
drought in Rajasthan , India.working Paper 104 (Drought Series: Paper 7).Colombo,Sri Lanka
:International Water Management Institute(IWMI),1-25PP.

Pumo, D., Francipane, A., Alongi, F., & Noto, L. V. (2023). The potential of multilayer green roofs
for stormwater management in urban area under semi-arid Mediterranean climate conditions.
Journal of Environmental Management, 326, 116643.

Rainier D., Berthier E. and Andrieu H. (2004). An urban lysimeter to assess runoff. Losses on asphalt
concrete plates. Physics and Chemistry of the Earth, No. 29, 839-847

Silva, C. M., V. Sousa and N. V.Carvalho. 2015. Evaluation of rainwater harvesting in Portugal:
Application to single-family residences. Resources, Conservation and Recycling, 94: 21-34.

Traboulsi Hayssam and Traboulsi. Marwa (2015). “Rooftop level rainwater harvesting system”
Springer: Applied Water Science, pp:1-7 DOI 10.1007/s13201-015-0289-8


http://dx.doi.org/https://doi.org/10.22034/43.185.133
http://jhre.ir/article-1-2427-en.html

[ Downloaded from jhre.ir on 2026-01-31 ]

[ DOI: https://doi.org/10.22034/43.185.133 ]

YPe¥ AL o Lo FY 0,90 Liwgy Janmmo 9 ySowmo A4

Alexander, C (1975). The Oregon experiment. NewYork: Oxford University Press.

Habraken, N.J. (1998). The structure of the ordinary: form and control in the built environment,
Cambridge, The MIT Press.

Moatasim, F. (2005). Practice of community architecture: a case study of zone of opportunity housing
cooperative, Montreal. School of Architecture, McGill University

Pultar, M. (2000). Ethics and the built environment. Editor: Fox, W., London: Routledge.

Uni, K.R. (1965). Dimensions of Change in Village Homes and House Groupings. The Rural Habitat,
Editors: Oakly, D., Unni, K., New Delhi: The School of Planning & Architecture.

Angus J Macdonald, (2001) Structure and Architecture, Architectural Press, Department of
Architecture, University of Edinburgh Second edition

Bachman, L. R. (2004). Integrated buildings: The systems basis of architecture (\Vol. 9). John Wiley &
Sons.

Liaw. Chao-Hsien and Chuan Chiang. Yu (2014) “Framework for Assessing the Rainwater Harvesting
Potential of Residential Buildings at a National Level as an Alternative Water Resource for
Domestic Water Supply in Taiwan” Water, No 6,pp:3224-3246.

Kahinda, J.M., A.E. Taigbenu., B.B.P. Sejamoholo., E.S.B. Lillie and R.J.Boroto .(2009). A GIS-
based decision support system for rainwater (RHADESS),Physics and Chmistry of the Earth

Bashar, M. Z. I., Karim, M. R., & Imteaz, M. A. (2018). Reliability and economic analysis of urban
rainwater harvesting: A comparative study within six major cities of Bangladesh. Resources,
Conservation and Recycling, 133, 146-154.

Boers, T.M. and Ben-Asher, J. (1982) A Review of Rainwater Harvesting. Agriculture Water
Management, 5, 145-158

DOI: https://doi.org/10.22034/43.185.133



https://doi.org/10.22034/43.185.133
http://dx.doi.org/https://doi.org/10.22034/43.185.133
http://jhre.ir/article-1-2427-en.html
http://www.tcpdf.org

