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Tablel. International case studies for WSUD
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Table 2. WSUD optimized management solutions
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Shallow and extensively vegetated water bodies for long-term storage, for fine filtration and
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water towards the bottom layers
S g, i sl 5 aaly) glr 4 oxbas slalily, JUil ailiy b col (630 (51 pome bagy UL
b 4 edle et b JUil g (e ol 3 )b
Rain gardens are green route with the role of transferring surface runoffs instead of pipes as well
as to remove sediments through land and transition with gentle slopes to downstream flows

ot f 35 9 g,lKi-g
Detention and Infiltration

BObLEL rdydsis g5luis
Permeable paving and rRain
garden

S glaasd ;o 2l Sl (35 sl g Sk sladad o Ol ol )l 5 0SSl A o, E
for storing and handling rainwater in the rainy seasons and for spending leisure time in dry g “ér =t é
seasons 39 28

K] A

iy I laptans & lagbls g Laply Joo S5a BB gobans 5l oo JUal by, slaJUlS

. ! ) b of Jass-o
from impervious surfaces, such as rooftops and streets, into Open storm water canals can convey storm water c
onveyance
underground sewer systems ¥
Jbd e joted 5 Jlb s Bk sl bl s Lol (b o ol Jolo 8% 9 -y
Includes rainwater walls, fountains, and pools via active and passive evaporation Evapotranspiration
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Fig. 3- Conceptual framework of WSUD for the northern cities of Iran
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Table 3. Determination of the rank and weight of indicators and components of WSUD in Rasht city based on the
experts’ questionnaire

&, s 039 el aigo (339 Wbailgo slal
Rank vIvI;igelft Index Covl:leli);ll:tem Components Dimentions
2 0.0463 (Allison,2005) 1)l T 0,55 5 (5551 mez )le
’ Amount of harvesting and rainwater storage
(ibid) oy yut slacd pan 15 ©pd Ol Brae liae T eloris
11 0.0386 Amount of drinking water consumption for non-drinking water < “94 [Soanthss
consumption 0.1258 Quantity of Water
(ibid) e 2 5o 0y 40355 ) Resources
10 0.0391 i S O (Allison,2005)
Groundwater nutrition rate
16 0.0334 (Hoyer et al., 2011) 6 S glac] 5l saoe ooliiadl § céljb ol5e
’ Rate of recycling and gray waters reuse
S S sla wilsog, cuilags mhas
1 0.0469 (Allison, 2005), (Wong, 2008) ol Sas cuiS z
' Hcalth level of rivers in the city Quality Of Water N g
6 0.0424 (ibid) s 1> Vb cuslagy s 0.1310 Resources 3 E
’ Health level of wetlands in the city (Allison,2005), 9 §
8 0.0405 (ibid) e Jobs (sloasitr coblage prbaw (Wong,2008) ? 2
. . . . <
Health level of springs in the city " : é
5 0.0437 (Wong, 2007) s jgleaz pmcmms 4 DS (5055 (slagle 2 oy 0.1048 Wastewater jﬁ 5
Percentage of wastewater, importing the sewage collection system g
(Wong, 2007) 5
13 0.0360 (Allison,2005) (b |5z 5 beas30) s 5113 055> ju (sliad Clino ) oo
’ Green spaces area around the city 0.1014 b ‘51 7
a A .. : Green Elements
518l - .
10 00391 (ibid) s J13 o 513 cole (Allison,2005)
Green spaces area in the city
7 0.0411 (Wong et al., 2012) 533U 39&5 zslaw 4 pdy 395 obaw Cooluse Cos
’ The ratio of areas with permeable surfaces to areas with impermeable surfaces
(ibid) ;.3 avs 1o ays 2 sjlwgedlu g (S 4y Slxa e Gy 65 ek do o Spduded
6 0.0424  Percentage of unauthorized land use change to housing and construction 0.1067 Permeability
in the last decade (Wong, et al,2012)
(ibid) ju5e] sloas s> colue
3 0.0456 Areas of watersheds
S ylie g Co pow
- Ma)nagesme;l)ti& j., g
(Grant, ol ey by ro (550 y3ol 53 Olaig e o8 Loe & e Gljee Participation 935
13 0.0360 2016),(Wong, 2013) 0.1135 (Wong.2013) j 8 £
. - p . $ R
Rate of citizens” willingness to take part in urban water affairs (Grant.2016), 3, mg
(Robinsion,2012)
bid)LT
4 0.0449 (ibid) ol & yae u,«.(f:ls oy '
Percentage of water reduction consumption sl el
PR sl N
4 0.0449 (ibid) o avhas 4z ol as o S ‘5{ -
’ Percentage of water treatment reduction costs S Ecoport?llg
3 0.0456 (ibid)Energy saving rate g5 jl a0 ,0 95480 e ustainability

1 ssexoTotal
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Fig. 4- Conceptual framework for Rasht city
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Table 4. The demographic and physical changes of Rasht city

(HLS2) coluns Jue (54) oo Jue s
Area Year Population Year Row
650 1334 109491 1335 1
- - 143557 1345 2
750 1355 188957 1355 3
2500 1361 293898 1365 4
9250 1372 412552 1375 5
- - 557366 1385 6
- - 669951 1390 7
10163 1395 679995 1395 8
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Table 5. Area of urban green space in Rasht in 1395
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Table 6. Results of the analysis of internal and external factors based on observations, interviews and statistical data of Rasht

Sl a9, 039 s
39 Rank Weight Strength
(sl OB Sz sST) 50) Sy el 50 3 b (A S 357
1.2 2 0.6 Natural jungle parks in the border of Rasht city such as Mirza Koochak Khan Park and
Saravan
2.1 3 0.7 Sl A ‘!a""‘5 )‘ ‘55))’m5f 99 4';[':"35) 90 ;€
Rivers Zarjoob and Goharrood crossing Rasht city
St oY) b lbpssST lsins Sy 108 e 5 U5 50 ommeb SOV (solass S
3.6 4 0.9 (Bl lain (e
Several natural wetlands inside and on the border of Rasht city
36 4 0.9 g Sl Y o Ol datiz) Sy 10 50 5 S50 50 bbaadr (50 092

Several springs inside and on the border of Rasht city
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Table 6. Results of the analysis of internal and external factors based on observations, interviews and statistical data of Rasht

sl 4 039 s
39 Rank Weight Strength
1 ) 0.5 @975 W3, )US 50 (S5 Sk g0 092
Two (small) parks in Zarjoob riversides
1 2 0.5 SRR LSL“’°)EL”‘ G]"‘" O°% YL
High-level of the underground water reservoir
14 2 0.7 kol plae jo 2LS i Laas>
Preservation of vegetation of the main-city passages
4 4 1 Jbo lacle yii )3 Jlews (S9)k 3525

Much rainfall in-almost all months
T 005 Sy gy ) sy U0y a3dsl g Sy el S o b lidle Sl 8
1.3 2 0.65 Abundance of paddy fields around Rasht city and recharging water tables via irrigation
utilized in rice cultivation

PO

Weakness

4 4 | 3 b oo )3 OIS bl Sl Sz pgsd 5l G 58 O
Destruction of over two-third of forests of Guilan Province in the last thirty years
laailsg, ol JolS” (Fosll 599,255 5 w57 )5 sloailog; & achal 9 LS glgil oitins arlss
4 4 1 (Q\).ﬂ salssg, w).}'o.bjﬂ)
Direct drainage of sewage without treatment into Zarjoob and Goharrod rivers and full
pollution of these rivers
)ss ; 0.85 JUS & (3 s 5 oo fons o 5 losliag, ome bl 3, e
Destruction of the natural conditions of rivers through wall-building and turning into a canal

gy Segle Gkl Siae YU 5 09,5095 5 a5 AlESg) > 4 gl
2.55 3 0.85 Expeditions to Zarjoob and Goharood rivers and Aynak wetland sides through illegal
construction
2.4 3 0.8 95,855 5 gz, aldsg, )L (i slalad oo
Lack of recreational facilities along Zarjoob and Goharood rivers and wetlands of Rasht
24 3 0.8 bailzsg, LS suligsl g oallasl jlaws sloo Jaie 54>
' ' Presence of undesirable landscapes in riversides and wetlands

Complete separation of streets and green spaces through concrete curbs
(Wlosgy Gl ol el Jome a5k 45) (srenb 003 0S5 slo 5l 5 (gl sl b 251 (28, (ot

4 4 1 S e dmngs S1 5
Destruction of the most natural rivers and natural preservation pools due to the development
of urbanization

olian 1 i M1 L (15,0 4 )l o a5 5 laazsS S5l 4 gl ) lably, pdites alss
4 4 1 Sl laeys
Direct discharge of runoffs from gutters into alleys , drainage of rainwater into sewage, and
waste of more than seventy percent of rainfall

laazss 5 Lagbls oSSl (oolod 5 n3glidsts cllawl Sl oolinul 5 (capnd (sla 5 i (33 (s 5l

2.1 3 0.7
Destruction of old pavings and the use of impermeable asphalt in all parking lots, streets, and alleys
o S ridghs Sl sl cols as il 5 (s ed SsSems slaaibato oS5 55 VL
4 4 1 Increased density of urban residential areas and the percentage of surface areas with low
permeability

Change of over 90% of roofing from earthenware to impervious surfaces
O 3y 9 S5 Gy S @lse )0 e ol plas o ol Gl JU )0 iz Hoee Cud )b (05 (S5
2.4 3 0.8 Sl oy
Insufficient capacity in the canals and its overflow into the streets

2.1 3 0.7 SR "’" 4 bgiyo jg0l 5o (0,55 &5 lie g "’" gs“"“]a 4>z 4 S gsc’b“ Sg:
Lack of awareness about the natural water cycle and lack of participation in urban water affairs
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Table 6. Results of the analysis of internal and external factors based on observations, interviews and statistical data of Rasht

Sl ) 039 B
39 Rank Weight Weakness

St pizmad 5 BENG 10 b (35 £55 & g ey o (S0 pao 45 0y o (VL By

2.1 3 0.7 S e (5L ()Ll 5 Jeess!
The high consumption of drinking water for non-drinking purposes, depending on the types of
flushes in the toilet, carwashes and the irrigation of green spaces

2.59 0.79 59,° e Jsle xo>Total internal factors

Opportunity

5885 Stz 5 5 Cario i) o
Opportunity to promote the tourism industry and tourist attractions
. ; 05 PR S P NEC PR JOMe
Opportunity to increase greenery in the city
o S pane g 0jglatoniz (la o S 4 (50 SIS slo i g Waailssg, Jras ceo b
Opportunity to turn rivers into multipurpose corridors and green routes
Sl loYi-S )L b g ceges slalad b ol 54l b GLOYL oS 5 Cuo 3
2.25 3 0.75 Opportunity to combining the natural wetlands of Rasht city with the public spaces and
designing attractive wetland parks

el DByl ()35 5 (oages slalad b ool jped b ladeia o o)

225 3 0.75 g ) e .
Opportunity to turn the natural springs of Rasht city into public spaces
4 4 1 byt Bilas ;5015 s S 5 5l g oLl ol (s slae IS
Opportunity of harvesting rainwater by tanks and use it for non-drinking consumption
13 ) 0.65 Q‘V)Lg ol oo&;w\b‘_?jba%gm Cuo b .
Opportunity to landscape with rainwater harvesting
11 5 055 Oy gt slacd pas ;0 6 S Glac] I sume eoliiul g Adhal Cuso b

Opportunity to water treatment and the reuse of gray waters for non-drinking purposes
2.1 3 0.7 ol a3z 4 o (g 0d (2T g Ghjgel Cuo b
Opportunity to educate citizens about the water cycle
b Glaolnls; Capan JUS 50 (i g soges slalad 5SS 5 5 T s an e alS Ceo b
2.4 3 0.8 Opportunity to reduce the costs of investment and maintenance of public spaces along with the
management of runoffs

Threat

Destruction of natural vegetation in this city and its surroundings
S dnmgs 9 QS0 gy 0 abad Sl o o) ek el s 5 b Cuge (8 o
2.4 3 0.8 Destruction of green and natural identity of Rasht as the northern city of Iran due to
uncontrolled cutting down of trees and urbanization

Jos B8 g b (Sooll o 39,095 5 woz 55 alsog, )US dasme 5l (loigeed 55

4 4 1 Rasht residents’ reluctance to live along Zarjoob and Goharrood rivers due to unbearable
pollution
16 5 08 ] w2 4 (2 5 (SO S 50 (b s YL (5356 33005
Destruction of wetlands (natural ecosystems) due to pollutions and paying no attention to their privacy
s ) 075 B slaailsg, (Soull 5153 51yt 5 STy slacs o el S

Non-communicable disease (NCD) and infectious disease (ID) challenges due to the pollutions of the rivers
b b slacdpan 53 oyt Ol (VL Gpan Judo 4 Gansls] Ol slalis il

2.85 3 0.95 Increasing demand of drinking water due to consumption of drinking water for non-drinking purposes in
Rasht city
oL @ a5 5 L)L pdhaass Of gie W1 o o 84S ol
4 4 1 Water crisis and water scarcity due to destruction of the renewable water resources of rain and its
draining to sewage
14 . 0.85 i e 53 LS slaJUIS 55
Destruction of sewage channels due to urbanization
2.36 0.78 S92 s ole 2o Total external factors
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Fig. 6- Matrix of strategies
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Table 7. Preparation of conservative or adaptive strategies

Weaknesses <xd

3 b o 30 OIS Gl Gl JSo pgwgs 5l A 5385 G W
The destruction of over two thirds of forests of Guilan province in the last thirty years
laaslsg, cal JolS' (Fogll 599,255 5 w52 )5 slaailog, @ aphal (90 S glgil poinns 4o W2
The direct drainage of sewage without treatment into Zarjoob and Goharrod rivers and full pollution of these rivers
(e85 orlis 84 o o s oy 1 e 3525) o (65208985 bl b s onlis a3l 5 6 e SipSms obio 05155 (528, YUW3
The increase of the density of urban residential areas and the percentage of surface areas with low permeability
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Table 7. Preparation of conservative or adaptive strategies

Weaknesses axo

i e angi 153 (Wloogy (Ll 0T 4w v sl yslar 45 ) srlo 003 eSS slo il 5 (ren sl i 15T (538, e W4
The destruction of the most natural rivers and natural preservation pools due to the development of urbanization
Sl 5l o ol 31 i YT 5 SIS (5,0 @ b o 4155 5 ez sS 510 & foghs Sl Lol waiins aslisWS
The direct discharge of runoffs from gutters into alleys , drainage of rainwater into sewage, and waste of more than seventy percent
of rainfall
JUE @ s oo 5 ilwe )l Gk 5l 05,855 9 sz slaailesy) (gumb Lulyd (28 o W6
The destruction of the natural conditions of Zarjoob and Goharood rivers through wall-building and turning into a canal.
Woyist Jlwailo Gyl 3l Siue VB 555,855 5 oz )5 Aoy, w4 yslsWT
The expeditions to Zarjoob and Goharood rivers and Aynak wetland sides through illegal construction
(ST 8las 5 e a0y g UUS o 0l e Sud b og SSLWB
The insufficient capacity in the canals and its overflow into the streets and the occurrence of flooding
cWOLLYE 35,5895 5 gz alldog, JUS (o )5 (glalad 3g0aS
Lack of recreational facilities along Zarjoob and Goharood rivers and wetlands of Rasht
oWl 5 laailiog, LS anyligsl g wgllac Sy Llie 552sW10
The presence of undesirable landscapes in sides of rivers and wetlands
S99z Gk 3l e sLad g laplls Ll SSaW11
The complete separation of streets and green spaces through concrete tables
ol 5 ol sk 4 (UL T @iz Gliee 10 550 (i gshas 5l ks w008 5l i iy e W12
The change of over 90% of roofing from earthenware to Iranite and tin.

S ol 4 by e jgal 10 &S lie pas 5 O and a3 2 4 Coi 251 00 W13
Lack of awareness about the natural water cycle and lack of participation in urban water affairs
bz 5 bl dacKas b solos o ndylideas cdlin] 5l eslinal 5 casod slod i 33, o W14
The destruction of old paving and the use of impermeable asphalt in all parking lots, streets, and alleys.

S s 5138 )l 5 s S5t e 5 Lol s S U8 5 s sy oy e e 53 0yt T (YL B0 WIS
The high consumption of drinking water for non-drinking purposes, depending on the types of toilet flashes in the toilet, carwashes
and the irrigation of green spaces

Possibilities and Opportunities s 8

syt Bylan 1005 5 lSL Lawss ol,b o 6 slaez S0
The possibility of harvesting rainwater by tanks and use it for non-drinking consumption
e Sl e 5 0jglaianiz Sl e S & 600 IS s g Leailssg; Joas s 302
The opportunity to turn rivers into multipurpose corridors and green routes
e 50 e slalad o3l s 503
The opportunity to increase green spaces in the city
olplsy oo JUS 50 (ogae slalad (5l 5 5 S aleym aipze (rals Cuo 304
The opportunity to reduce the costs of investment and maintenance of public spaces along with the management of runoffs
Cliz GloYB-S)L Gl 5 seges lalad b ol b b VB oS 5 oISLI0S
The possibility of combining the natural wetlands of Rasht city with the public spaces and constructing attractive wetland parks
oyes sl 4 cd) b b ladets o cuo 306
The opportunity to turn the natural springs of Rasht city into public spaces
a3z 4 S Gg e (2T 5 (90l o 307

The opportunity to educate citizens about the water cycle
Shl ol 5l ealital b (g 5lwab gme s 508

The opportunity to landscape with rainwater harvesting

650,85 Glacaliz § a8 oo 5| o 509
The opportunity to promote the tourism industry and tourism attractions
i e Bjlas 10 6B slac] jlsase eoliiul § ahas (SLIO10
The possibility of water treatment and the reuse of gray waters for non-drinking purposes
(WO) Sldil | ail ) alidlro oo !
Conservative or Adaptive Strategies
LoVb § laalssg, cuas 40 W2-W5-WE-W7-02-09
Promoting the quality of rivers and wetlands
ot ol epsd § JlasiwWA4-W5-W8-W12-W15-01

Harvesting and storing rainwaters
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Table 7. Preparation of conservative or adaptive strategies

(WO) SLkil b &l akidle slavo punly
Conservative or Adaptive Strategies

SrmS B Ol oy g JlaswlW2-W8-010
Harvesting and storing graywater
oy Sy @ Ll O (6 pdudens ial33W1-W3-WB-W12-W14-03-08
Increasing permeability of rainwater to the ground layers
Sl pie 33 b ahar JlaeW2-W5-W8-03-04-08
Applying natural purification on contamination sources of water
osllae el bl sl WE-W7-W8-W10-02-03-08-09
Promoting natural landscapes
s (g e 38 g 025 W1-W3-03-09
Increasing city greenery
lally, Co e LS 3o o 485 slalas il 8W7-W9-W10-02-04-05-06-09
Increasing recreational areas along with runoff management
STy Lo 6,05 50l 55 o8 Ltee (5l 0555 olomy! 5 i s 0081 o (55 W13-O7
Promoting citizens’ awareness and motivating them to take part in urban water affairs

sy el 30 Tl 30 b (654 (21 ol —A Jgu
Table 8. WSUD policies in Rasht city

[P I Sl Wyl

policies Syl y strategies

G Sl 5l osliiul b o slapliil 4 6,05 slocTols, 5 oML g o JUi! 5l (6 505 sl

SN Slaamde  BLS b wiibe SOV 5 bailsog; CodS S

Preventing rapid transfer of sewages and runoffs to water body by delayed systems such v pvy BT
as vegetation and storage ponds Improving the Quality of Rivers
by 5 a3, s > o 55 5 jlugidle 5l 65 sl> and Wetlands
Preventing construction and destruction of riversides and creeks.
@ of 3l oslital 5 g 0515 o5 Bblis o lazsles 12 50 Sl 5 (5l bawsi ik ol (s psleezr
Lol a3l oy Lt 5T) e B laae s ool LT G rms (sl 4 o0l e lsie
() UL..A}T‘ (S s ‘Giil} jo slas L_;)L:{l ) )
Collecting rainwater by tanks in each building as for low-density areas of the city and ok el ez 5 Jlasul
utilizing it as a replacement source instead of consuming drinking water for non-drinking o Collecting and Handling
. Rainwater
consumptions.
Wl 5l bl ke 5 Ll (995 Gasbo 51 Ol T (6,5 sln e (sl slagesul Lai
Preserving the natural watersheds of city for collecting and handling rainwater via
formulation of rules and regulations in order to protect them
B b bawg b aday Sl sl
Providing vegetation-based water treatment oyl o s
il Glaazmos> 4 B )b 5l 4k —" TPl e
. . . . g Applying Natural Refinery on
Doing water treatment by embedding sedimentation ponds Contamination Source

asle g 3 lo ks o)kl achas
Doing water treatment through sand filters
Cblix @l e g Llgd (2995 Bk 5l S ed anwg S50 b o5 5 0l @l 5l 6 S sl
(P Y
Stop cutting down trees and destroying forests due to urbanization by formulating rules
and regulations for their protection
; & )lg30 g lopl b ; Lo ylesis Lo > . e ]
)MLS )%5.e...ﬂm‘.d < f"a Y.V )'Q""‘gsi‘")""“u“"lPlﬁwﬁm
Designing green buildings with green roofs and walls k . .
T ] o Increasing City Greenery
e L_glstLgQ} ‘_§J..> 9 G>L>L-> L_gl.:a&o)o Cogdi g laas>
Maintaining and strengthening street trees and making streets green
il slr 4 di3shi sl 5 5o SIS )L g LSS L (S0
Designing parking lots as green parking spaces and utilizing permeable surfaces for
streets instead of asphalt
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Sy el 30 T pilyr 50 b (6540 (213 Gl A Jguzr alol
Table 8. WSUD policies in Rasht city

policies

Sl LSV

Syl y strategies

gy bgi 0z g s slassz S 4 Olply; Culia Cuz Jsa e lap bl sad (b

LS

Designing the streets without curbs to guide runoffs toward swales and absorb them by

vegetation

o505 S Sy sl 4 (255 s (Sl e (S L
Substituting green drainage routes for underground pipelines

A b slo sl Ly 5 i

Preserving the natural watersheds of the city
Cial33l Lasss LTl (6l ies) s (2US 535 51 ey S5 4y T S5 ISl slony)

23058 (5ludS 5 oLS by

oY @ oLl o ¢ pdydeis ol

AAZN o)
Increasing permeability of
rainwater to the ground layers.

Making water penetration into the ground possible by reducing runoffs velocity via

increasing vegetation and permeable paving

il gl 4 2dp358 sk 5 s GOSLS b g LSS (A
Designing parking lots as green parking spaces and utilizing permeable surfaces for

streets instead of asphalt

sb slo Sl Jsb o o eoles >,k
Designing water ponds as for long raining
Ly gl 51 oslial 5 ol T 51 eolizal b (g 5labsmee
Designing landscaping with rainwater harvesting and utilizing rain gardens

wotlae b bl )
Promoting favorable natural
landscapes

Y.HA

La:w 9 A_NL 9 Lbdil}dj) 2> w):u 9)‘L.;5g5.5L.» )\ 6)‘591"’
Preventing the construction and destruction of riversides, wetlands and springs.

Sl Gl oVB-S )L Gl 5 eges slalad b LYl oS 5
Combining wetlands with the public spaces and constructing attractive wetland parks
S i ladi o 4 yzmie lolyls, o pae JLS 0 eges slalad Glgie 4 Colu i ylosen eolaiul

A 5 el

Y¥Va JUS o slalas il
bl co poe

Increasing of recreational areas
along with runoff management.

Utilizing sites as public spaces along with runoff management simultaneously may lead

to shared costs of production and maintenance

O30 Joo gl 4 s (gl s g 0 jslatoniz (b0 S 4 05,055 5 g5 leailog, o

o)l LS b 5 Laally

Regarding Zarjoob and Goharrood rivers as multipurpose corridors and green routes

instead of waste landfill with a mixed use
OB oyl e Bylas o t5»..\...,<:L...\T u_:‘l‘ Byae gl @ QLQ.._>L.» 25 (G S L;Lm_:i 6);&':‘*? V088
(o 3 Jomosil (St o (S s 5L (5Ll ol

S Ol 0pusd g Jlasiwl
Harvesting and storing gray water

Harvesting gray waters in each building instead of utilizing drinking waters for non-

drinking consumptions

S BBl b e o o pae sladal 0,90 10 Caon du (ylig s dad Siged \f

Inviting all citizens to have a dialogue with city representatives about urban water

management

b 4557 4 o (VLS )i rizmad 5 oyl 50 (5055 g0l
Teaching children in schools as well as adults about natural water cycle

sl g g el (28 e L5
SR gl 5o S Lk (gl 05K
la by
Promoting citizens’ awareness
and motivating them to take part
in urban water affairs.
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Introduction: So far, the use of water sensitive urban design (WSUD) has not been investigated in cities of
Iran. This issue, for the first time introduced in Australia in 1994, has been implemented in several countries,
such as America, Germany, the Netherlands, and Australia. The main objective of WSUD is to establish a link
between urban planning and design, and landscape design with sustainable management of water flows in a
city. In other words, this approach tries to revitalize the natural water cycle in the city by presenting urban

design-oriented solutions that may have less environmental damages.

Material and methods: In this descriptive-qualitative research, the WSUD approach has been firstly
addressed; then, its indicators, as integrated water management factors, have been extracted, evaluated, and
analyzed in the rainy city of Rasht. In addition, based on findings of the study, some strategies for improving
the water management in the city of Rasht have been proposed. Since the extraction of its dimensions and
indicators depends on an accurate and exact investigation of the resources and documents, data collection was
done by a documentary study. In order to infer the repeatability and validity of the extracted data from the
documentary texts, the content analysis was used. The extent of the significance of indicators is not the same.
Therefore, after extracting dimensions, components and repeated indicators of integrated water management,
the coefficients of the significance of each level at a higher level, based on obtained data from content analysis,
have been calculated by data from the experts’ questionnaire (Delphi) which is 5-point Likert scale method. At

last, the significance of each indicator was determined.

Results and discussion: Based on the findings obtained from experts’ questionnaire, the environmental
indicator was the most significant factor in sustainable urban water management, as well as urban river health
and rate of rainwater storage with weights of 0.0469 and 0.0463, respectively. To analyze the present situation

in Rasht city, observation, questionnaire, and statistical databases in the form of Swat Table were utilized as

* Corresponding Author. E-mail Address: m_nematimehr@sbu.ac.ir
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the instrumentation. By weighting the internal and external factors, based on the GOSP matrix, appropriate
strategies were introduced in the group of adaptive strategies. In addition, prioritization was done by QSPM
matrix strategies on different levels. Ultimately, appropriate policies for applying the water-sensitive urban
design approach were made in Rasht city. The outcomes of these strategies can be as follows: transformation
of the gray infrastructure network of the city of Rasht into the green-blue infrastructure network, eco-revelatory
of green infrastructures instead of underground pipelines, changing attitudes towards the links of water, nature
and buildings, and increasing citizens’ awareness of the natural water cycle, preventing urban flooding in
passages during rainfall, cleaning up the rivers of Zarjoob and Goharrood as well as wetlands of Rasht and
making them the green corridors and major leisure spots, increasing green roofs, green walls and green terraces
that have positive effects on the city’s temperature, air quality, wildlife, and mental health, and reducing
drinking water consumption for non-drinking consumptions up to 50 percent (i.e., reduction of five million
liters of drinking water only by collecting and handling gray water or rainwater and utilizing it as for rainwater

flush tanks of buildings), etc.

Conclusion: The WSUD approach, as the latest urban design approach for sustainable urban water
management, has been developed for the management of surface runoff quality to a wider framework, i.e., for
integrating urban water management in combination with urban design. It is noteworthy that it testifies that
there is a possibility of managing surface waters in the city, in such a way that, in spite of existing more than
2000 mm rainfall per year, and even the flow of 200 mm on height over the passageways, the use of urban

spaces is not disturbed.

Keywords: Water resources, Sustainable urban water management, Urban design, Rasht city.
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