FAYO W c\?'v )‘ﬁf 6(?? &\?.".,) \ EJ‘A-:' c\f EJ"é

S S p i S A 53 g gL o] 5L 5,0

re;b’&,w;— LM._QQ Y‘cht;-y o \cdjjj.@.g > gases

VECR/OE/Y sy b VEOF/AYAY i3l )s jus6

oS>

LSLAL.MLS_;‘)L.JUMAJJ_;J ))Sw\u‘ cbufiﬁjbé&\dubﬁb)\égdﬂﬂéw )Luw‘ou
LSLA‘\_A.@.: It W cd\.,\_m Ql,LALi»jSentlnel—Z 3)(}&‘.& Ji}"’ajb‘“\"-" C,ﬁ;)b.“e wxJlae 5))*‘&:5;;4,;" BE L;J@JJMN
aSHL (6 ,es Oe (oI5l SToe 55 e (glas DLl 548, gms SO ol aid Cis 4 5 ol aloes o
5L dwucols) Lo el ol il (galgning Jardly gins by A (glvaions 5 sSume sbaalows 5 (5 S S =5l JSlJA
Lo as Laade 5 (6 s sla0lin Lol el ls 1 5o Cmlis o iy GESA YIF/Q 5 YYA/P L o ja oLl 5485
M@fﬁd}:@ '/'fj '/Vvé'/\‘c\ c'/?' a//\‘\ c\/'\c c\/“'\v ‘-'::JJ‘““WLSLASJG“‘}L“‘-’U?‘ ;L&A.L}u: %5)‘.)‘ ‘6)l>.u“
55 %g.sjd_ﬁjk_:j s xS e O gakas HOA 5 /OA /DAL L5 g sl 2 cCldges )l Alabe ulis s el s 4

e sz gl gl O S e 0 5abs O/ ajJa-e\.Nwa.,S):&qlwe\;-yb A3 S 5l e e O gekes
J_<i>)>Ll,:ﬁjg;_w\uﬁoj\fus‘wucols Do) Sl Jde gl 45 03 S 4l Ol o 0 gl o G e

.>ﬁ§{)lf"e oslital 5,90 55 s el

DS el 3l ol Ol Gige Ak o aLS o tle ] g adS

behrouzi.mahmoud@guest.ut.ac.ir (o 41 (0l g8 ol (a3 ook sdSiinssy  ase Sl blbie o3 8 ¢ liilya sl aass (5555 )
nohegar@Ut.ac.ir ol »! Ol 6 Ol sl (s s laes 0 KENS (g jhaims St u;)'}nf g (okige 05,5 skl Y

panisahassanzadeN@Utac.ir ol ! o 5 (01,5 oS (s 3haims 0 UKL (g jJaes St 5 szjﬁ Tl pobigr 555 Gamtils Y

DOI: 10.22052/degj.2025.254229.1041


mailto:behrouzi.mahmoud@guest.ut.ac.ir
mailto:panisahassanzadeh@ut.ac.ir

Ve ol o(FF (b)) o)lods (o0, JLw (Ll pimmawgST (owodien (g5 (ool o \kg

5 s Sl e Gla gy s AL ) L
=l s lee il e ol Sl Il a0l (glas )8 (5 a5
SoSen 5 T 5 () VS 5 s g L
Ly ol s aw La0l las 515 o 5550 (Y01Y)
Glas Sog,y 1 S uluarwd 3,85 5 el (5,8 o3Il sl
Jsd 2550 &5 A S 5 bl (55500
GosliS e ladlln 5550 53 ol a3 S 515 OKes
Glzb 0 5aals Coale g e e LS 2y o0
= % Slod S § 53l ol b sl
oS L bl 5 baagt s Ol s eld alS 2y
3G s s B T sl S e
2L s el o (0 T IS 5l T 50
Sles 5 LS g @il ( ALS Gla iy il
phe 5 (S ol 4 s 5 Ol 5 Sl S35
WSKen 5T LIS ) AS e Lol 1y (8 i Olioll
5 s sl O S Sl (58 (1Y
el 535S e ol e slaesd B G
Gt ALS iy sl s i SOl b
s Sl g pn bk a Wbl 5 e 35
PALS g 4S5 K el Sl (Sas il g 31
Slaosss 53 53555 olal 5 Al os Al Laih (5 40
Lol s s o b s 03 05 Sl (e OlalS (S
i olS o 5 6l ookl el See S A
23 o plasl ($555LAS Y g gl &S 5 Olos
VL 3 s &l dm 3 1l oy 53 AL o sllae
Qh;_.:;_“e)ﬂ) JALS S5 J,LJ:SUQ,;J aS 5405 34
TV O 50 58) @3 8 dal s 13
SLaF (o sme Lol Jald (el o slalad
Ol )3 (S Sm SLafl (3555 la e ¢ o o
Sl (ALS iy 5L Ghle sl s e slapl (SLL
5 el e sl (V400 OLLSKen 5 Tl

11. Rana and Katerj
12. Allen

13. Mangani

14. Fogliatto

15. Qiu

16. Barnett

dodle
ol 53 S a5 IS 5l S O e 5 a8
OLLSan 5 (s 1) e 5 uls) el Olg
S0l ez o3 Y0 sl Jls 55 (YY)
53 8 2k VI 51 s s T 55008 a5 e
el OSan 57 5alS) s e S5 Sl Gbla
(VoY OLen 5 il S5,

el s Yore e U s e 0 e O b
LS Ao ¥ tied 5 Sl bl Sa )1
55505 L Olgr Camex 5l Ao n 00 51 S 5 6L sl
(YY) Pl 5 L doal g sl

Lo AV 5l pwe s g.j @L;,,)'\ Sols po g BB e
5T S8) dnl e EALS (YoV ) diw s ¥r 4 (145)
S5 e e (Y0 Y 0 OLSan 57 gt dT Y Y O
[ SEVCHEUNA PYe SIS NP SV e PN B [ P e
Sl (S e Sl s B Sl e Jdo S 25 s
53 ol i sslimul ol (VoY OLan 5" ksl
B P T VR JUV VR W
ol Gz 5 A @tﬁ)widgﬂ\) o pile

5 SIS i s e oS SO 5L et
S oo 53 et Bl s gLb 3 a5 (L
Ao oliws ) 5osliS OV same gl el s damy
Sl S sl 0l Sk 5 ol colas s Shes
OLLSan 5 ) 355 (5,8 5 e s 4 el
Lol 51 ol 55 (YY) OLKan 5 (1S Ye Y
&5“}-&:’ &.j 054 J“f"”’ﬁﬁtuj)‘ 4{,51]3 (Sioslis
3 S G S el sl sl 5 S s) S 4S5l 5

ol o 15l sl e SIS e 1) G e

Das

. Fang
Kummu

. Rosegrant
. Echeverria
Dang

. Aldieri

. Adams

. Silva

0. Guo

P OONDUA~WNR



Yy

L S L S osba Ll oS cas e a1 1y ol Sl
L Jgmams 8 6l 805 5 i 55 250 0 Sl bl
22 5 €T0) oo o G 5 s Sl ol Ul 0
A J’j—if‘ 2 4S ;S ales (Kergp) J saes
5 ol el T LSSy pamms (5la S
Sl $3lmdds L s slag Soslul 51 Slala bl
Sl At o s 3 (§555ES S e S|
Olalles 5l ogemran aliae ol (65,5508 SN e
oS ¢ Jolie s ol 0l jasiie AR LT 5 glas e
Slaas Sl (S 5 45 ke ALS il plie
N s SOyl s s g s ALS
Sl e sla S 5 o (6 d e OLS (g3,5LES
Bl 5 Cdl (ST L bl e 5 baasei s Ol s
Iy Sl oS s bl s Bl sl
sodozmy Slakse o 53 (et Sllia LS
LT 56 s ol nl ol 500 ey O 550al
OV S iyt (Sae opl oas LS o 5lpis o311 Oles 4
s olals Ol G, me g ua 2L)WUCOLS i,
s 55 OLalS T 5L 35505 6l s (6 e Slbletr
s ) OAF T nlS) dsls a5 1y (6 S
NE, 2 5 28 2 e ol Jolo a4 ) a8 0las
(s JlsE s s Bl s bl LS RS
ol e olatl (e Glassed 5 (Jame Slaeir
Sl ol a8 S LS @ Slaes Adlls ki 5> o)
Ol ko (Yo F Sy oV o)) Ol 57 sl L)
S (BT e e 8,25 5 55 WUCOLS
sl BT0) o o G5 5 s 5 (KL) Sl o
e 3 Ll 3Ll edi(s5ludb e OUALS o 5 slke
A (shains oS bt 3 oS cdogte 3l O Lol o3 S
AL Y Sl eS (gade Slie LOT 31 G 4 e 5
S8 555 0888 e 5 alS) wd esls ol
sl S 6l of Sl esliul Slallas ulul b i

7. Costello

8. Salvador

9. Bitar

10. Costello & Jones

S 83252 (63 e 50w gLaS (2T 5LS 89T

DB Eo 3y 50 03 1S sba (5,68 e slaliad (3ladl
Sy salas (Y0 'l 5 5l sha) o a3 S
Oleztlw (655 O e dya CndS dpn slas Lot b
Sy e (SLE 5 s £ il S
5 S (ST SRV A O 5 ol) i s
2% ol s o 4 oeia |t Bl s ol b
G s ol pes ol pl Sl ol 88 ki
s Sl 52 b ST a5 ks o D0
Dl 03 s o LIS By SO dns e el (et
S i olal Sl 1 (6 e S el Ledas
G an 585 Bl bl e SV s o
sy aly St Gy S 5l Ao Ve B n oS cd
i 5L 5 (T A OLLSan 57 ) dias o ol
Wl &y O eS i 0kl 53 Ygans oLl
“YooA gladlo s 1y 5 sSms glaalous 53 O 5l aslizad
Sl (T8 OLLSan 5 0 k) Gl 638 oy Y204
L b n 5ol (5ol] laotiSU 2 w5 68 gl
PREJEUIS % FINTT- (FREJP L R U SV S NSRS
G e OLS 535 5 el S (bl o wlud cpl sl
PRI R ANTORDPS PRS- ST ot pun
VYO sy
G 5 e d gl ol 2 olS 1 5L (oS3l
5 SRS sladiss (Sl glas Se3lil 4 olS
D e Akl e ) ams o e GlaseSS
Sl SLs O Jslss a3l s (sla b,
G e S bl S e Db S el Gl
e 93 31 e (65 5 ol Ol s (551 dslas
(ALS la e La jleslinal L ojlsals 5 jae G5 5
S )l sy sa skt Gagtens 5 glabie glaptaw
S Sl 5 o oalinal oS G a0 5 e Lol

Sl S B a5 S bl 4 s | JJs)mu

1. Millward & Sabir
2. Fam

3. Hilaire

4. Byrne

5. Beeson

6. Scheiber & Beeson



Vo e (FF (salin) ) o lads (om0,lez Jlus 3l immpussST sminkigo b 3y ol Alo )

S Selns 5 sl Lol o ool
DS el (e 5o ehsa eodats Slall g 5 e
ol Cilizee ALS sladas S sledd g oS (s Sl
St Bl gl b gt sla ol ol i
s sl O Lol jan Lo (58l |5 kS e sl
23 OLalS w5 Olestps 4 O £ 35 5 Rl
Sl S e LS | (6 e S Ll 3 LS 5L
SS S e Salad ol slasl 3550 53 oS
ST Sl gl e (hs) ST 5 2l 2
23 B Sledbl 550 5l 35 S5 (6, jew L2
BLalS (slp 1 Sk (5 s e ol 5 o et
Copde 53 el oy Il Eoly 5 S e sl O pbe
oxlizael b Siass ool 53 B ol sl 5lge ol 35 o Ol
S glad o 5L LS a8 oKl ;s WUCOLS s 5
S e 5 il (slacls gl 5S 8r 5e

258 deles VL

b, g3l

Slacl 5 Ol s 5o O e 0 Ol e (A5 605
kS A 30 O Comls oS 31 13 sl s
Aol Ol ol Cger Al bt b e S VA spu- 5 ol
¥ oam nOF L5 addsOF 5 a0V j30 5 oul o)l
YO 5az 3 Y8 L aids Y4 5 a3 Y8 5 3.5 Jsb aids
ﬂ%\&oﬂﬁdjb.wlouébéwubjcw;
5 3 b SV Ol Sligy 5 b = B sy 2
O UKD el e = o

S B @b e s (1) SO
Figure (1): Geographical location of Kish Island
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Table (2): Average monthly and annual evaporation of Kish
Island in 1992-2022 (mm)
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Table (3): The standard of influencing factors in the plant factor

of green space
sa |

L ga dbg ot
Y S S| E G

N ALY KS

Ol S S | AL /0 \ A RVA K4 S5

Ol S S S | AL /0 \ VEGEWN | K

oS T i LIS el S Syl a5
Ll oS T 5L et Sl 5 el Sk Gk
b Lalls 156 o ss bl Slale 53 5L Ol
s i a5 68 G 5 i ol 5l
s lsasl USDA o5, oy, oSis gblis gl bl
LS ol (65558 &l 5 St bl Olosl Jan g
sl a5 bl gl 5l Sie ik 3 e 3550

sl onlio (F) sl el o oo YO 51 2aS VL
P,s; = Ptot x (125 — 0.2P)/125 )
e e e aslale SOLP s S5 AL Pepp oS
Uy Jils U ol bl o alls 5 el ply ol

las Lol 150 ool S50 3L 51 Gom s ks

e SUAS o pS (e
Alowe 3 oge (R 6 LS 5 03l s s
Ul ALS Gla S g5 Jole aw s Slls o 5L
(mﬁ‘j—:)) sl s s,j Lol o 5 e o &Lf et VSU
2 el S § 58 s S

OLalS asgozms ljanr b dpame S N 14585
(Sl o e LS S5 e lasae o 5L
)3 e ol el adlaie Ysane s 5
Al ansls a5l S slite sl b el S bk S
by DSl S ALS S e 3 B oY
oyl A b & glenaclis &b s S S5
Sgdoan S L s

o L2 53 (glalaDe LB sbay alS oS5 :VSUJ
e S5 e AL Glads sazme 3l an ol Sslin
o Lt gl s ls SLS ae sazes plo & o (5 20
OLalS 5 Laags ps (Sl 53 ol & 5w (glisb 4o sacms
ulsv_aggﬁ“aj&jsm&ﬁ6‘w\di&ﬁ
S sl Sl (g it Sl S i glls (Lot
Sladae 53 33 Aol b plaasst )3 glhls Lais o5 (Lxs
6@4_3%5]_5@4_.@.43&4&@15&;MJQMA{
350050 W] aom )3 Ll WS 4 gazme G5 L Rl 8l
Tl Sl Ol 2l 35 L oS0 oS 4 pazs S
S5 LS s game S 4 el [ Of (5 200 e (St
e S Byl gl s caws 3l s s L
Slm o 5L o ol o 3Y (Ol Sk Sl slazel LB
2 dlos ALS (ST 5 O i

S b 300555 555 s ol 5l (ol sl
Ghlis U st i biilons 5 Jlsasl 2 e Gbbio 51 il
JSs Bl s Lac sl dises (0L Pl s
=S Al LSS e oL T Sl o ladas
Ll e Sl pen ble QLS s gezms odplonl (sla il
L 0lalS s game 4 G (5280 o Sl Ao 300
ol e sl il SHL G s 5 i S Oles
A3 O 5 dlg e lsaslo bl s 0lalS (lalas



g

o 032 o) 5,1 Al A

[ 2023 frottisias,

Figure (2): land use of Kish Island
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[CIE W

@b
SSa Er

YA CANNFS 5 Kes slaadoms 3 5o (5L 5 o SlaS 5k
s 5 65 8~ Slie 53 e slib

S sladle s e slad

VYR Vg
oY OV FAVA
VE/Y VEYEYY Eisel 5=l Sl 55 e slas
Lol S 5 el Gla 558,
e S el
Laolkw 5 5 S

YVEA YVFA.a¥
VWA VaAdfr
YYA/S YYASVEO

\di4 VOFFOYN

SAS o SWab § gorme

b s K
b S K 5 (54 e (sLad g gere

YAYA/O  YAYAD+VA

740 YPA0NF s

S ol ol SLIQ) Jsdr - 0  S5e AL 2l
Sl el olaggs 5 ol 3T s of i das s 0LES
JM)&}AJMO)\}»«SMAAJ@AUUJJ))]S

(osha) 28 5 Blale 330 20k (ibe 20) s
Table (5). Average effective precipitation (mm)

O g s obo <3,
\A RSTYe |
JYY Coigms ) \

sls = Y

5 ¥

3ls e o

258 4

A I v
YA/Y oLl A
Yo/ 53 q
Y\/¥ ©> K
Vv oS X

\Y/¥ Ll VY

S 83032 (534 lake 50w Ui (T 3L 0591
1355 o dnslee (0) Aol 5 s
NIR = ET; — Pogs ©
5 8 ETL ookl s 5L NIR adaly ol s
Pett 5 e sl 5L 3550 Gl O o (gl G 00
8 en K fa r oy (San S S5e 50k Ol
ol Sleily bl Sl 5L s Sl (5lT Rl
35 o deale (F) oyl 5ilae
GIR = NIR/e *)
e s T 2L 5L GIR sl opl s oS
Vool ooll Oledily aSbwTsl ool (ol Oleily €
spd g Bl alll lie ulud ol 5L s Ao
25 olS Dl Ll S S Ol S LG
b L o Ol ol o 5l ol O (IS sbes
Sl o pen UL 5 e e b oS 55,
Aol e Bl 3 LS 5 a5 Ll e e 5
5 =l 3 e e ol aadllas 3l s Sl
ol S 5 e 5L LT ) Dbl 2l
L s oll skl Sl o o) pon 0kl 2
ol o3 00 Ll 0T Oladily &S wond K

@L’.’J
Comle o e Slaalie 5 (slolsale ,olas alul
Lol Ladling 5 SO Jald oS (6,60 5o slal2d
—oleS Sl B sl m s ol Sl dalll 585 s 4
S e  SSE el S gl 5 D555
sl 4yl b Jde s O 2l 5 A ale e e
©las LKA VOF/P 350> AS 65 53 (IS sbay .ol

b Sla J S Lol e 48 315 355 (S 4
Ly oy o3 LSt ¥9A0 350> Laes (GLia TATAD)

(\c J_}J;-) Ju‘o.,\;uﬁ



VFoF 5l (PP (b)) o jloud oo yler Jlw (il prongST (owiien (Sl 93 (oods adixo FY

ala Ol 5hy e 3 S5 0y 5 L & e slaad S T 55 oS das e 0L 4l A
5 O s e e O gebie 0 Sl AV a6 ONY s5dim QLS VOS/S Comle L 25 65 (66

(s Bl by e ST e i Glie ol o] caKe e O ik

VEoY Jlo js S 6,5 cthéJ'.:.w sbad Coluws (F) J o>
Table (6): The area of green space on Kish Island in 1402
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Figure (5): Monthly water requirement of administrative-
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Figure (6): Monthly water requirement of urban fields in Kish o < g

Figure (3): Monthly water requirement of industrial towns in
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Figure (4): Monthly water requirement of refuse
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Extended abstract

Introduction: Since 1993 (1372 SH), Kish Island has experienced significant population growth and urban
expansion, particularly in its coastal areas. This development led to the creation of extensive green infrastructure,
including wide streets, neighborhood parks, and numerous gardens, primarily featuring diverse plant species.
However, climate change presents substantial challenges for these urban landscapes. Rising temperatures and
limited water resources intensify the need for a strategic approach to urban greenery, focusing on increasing and
diversifying tree and ornamental plant species adapted to harsh urban conditions.

Currently, there is a paucity of information regarding the irrigation requirements of urban green spaces on Kish
Island. A practical, standardized method for measuring these water needs is also lacking. This deficit in
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understanding creates significant challenges for both plant health and urban landscape managers, leading to
inefficiencies and disruptions in water resource management. Therefore, this research aims to calculate the monthly
and annual water requirements of Kish Island's urban green spaces using the WUCOLS (Water Use Classification
of Landscape Species) method developed by the University of California.

Method and Materials: To determine the monthly and annual water requirements of urban green spaces on Kish
Island, we first conducted field observations and utilized existing land-use maps, an AutoCAD map of Kish Island,
and calculated the total area of urban green spaces. Based on these analyses, we categorized the urban green spaces
into seven distinct types:
1. Green spaces alongside streets, industrial estates, and the sewage treatment plant
Traffic islands (Refuges)
Green spaces within administrative and educational centers
Green spaces in urban squares
Urban-coastal parks and gardens
Green spaces in commercial, tourism, and sports centers, including the Olympic complex
Green blocks and green spaces within neighborhoods and residential complexes

Nogk~wd

Following this classification, we calculated the water requirement for the mixed greenery of Kish Island using the
guidelines proposed by the Water Use Classification of Landscape Species (WUCOLS) method from the University
of California.

Results: The study found that the total annual water requirement for Kish Island's 756.6 hectares of urban green
space is approximately 12.5 million cubic meters. Urban parks and gardens, along with street traffic islands
(refuges), emerged as the areas with the highest water demand, each requiring over one million cubic meters
annually.

Monthly analysis revealed that May, June, and July exhibit the highest water requirements, while December and
January show the lowest, a trend that directly mirrors the island's evaporation rates. Generally, water demand
begins to increase in February, coinciding with rising temperatures and evapotranspiration, and continues to climb
until August. It then gradually decreases from September to January before the cycle restarts. This pattern
represents the typical annual water demand cycle for Kish Island's green spaces.

Overall, the calculated annual water requirement for the entire green space of Kish Island stands at about 2.5
million cubic meters per year, with an estimated error of 5%.

Discussion and Conclusion: Urban landscape vegetation is a vital component of the urban environment, offering
numerous environmental, social, and economic benefits. Environmentally, it fosters biodiversity, provides crucial
habitat and food sources for urban wildlife, prevents soil erosion, and improves drainage. Green spaces also act as
air purifiers and temperature regulators, effectively mitigating the urban heat island effect and reducing noise
pollution. Socially, urban vegetation enhances recreational opportunities, strengthens residents’ connection to
nature, and significantly contributes to creating sustainable and livable cities. Economically, benefits include
increased property values and, with proper design, a reduction in urban flash floods. Achieving these benefits
necessitates a strong focus on sustainable water management for urban landscapes, especially in water-scarce
regions where irrigation demands for urban vegetation compete with other essential water needs. A review of
existing literature highlights a limited understanding of irrigation requirements for urban green spaces, posing a
significant challenge to the broader adoption of green infrastructure like green walls, green roofs, rain gardens, and
bio retention systems. The present study demonstrates that the WUCOLS method is a practical approach for
providing an initial estimate of urban green space water demand. However, for optimal results, this estimation
should ideally be refined based on the specific health and aesthetic conditions of the urban vegetation. Our findings
indicate that Kish Island has approximately 756.6 hectares of urban green spaces, which, combined with natural
forests (3938.5 ha), cover a total of about 4695 hectares of the island. The annual water requirement for Kish
Island's urban green space, calculated using the California method, is 5.12 million cubic meters. The highest water
demand occurs from May to August, decreasing thereafter until January. Water demand then rises again with
increasing temperatures and plant growth, following an annual cyclical pattern.

Keywords: Vegetation Coefficient, Effective Precipitation, Irrigation Efficiency, Water requirement, Kish.



