FAYA0 (VY (VF ) s olals Jf

=) ol 9 J5

ol 250wl p i 8 b sed 5o s B gl ) LS Gl S S
Saal 5 daa sbldes! Akl oy 0 oSl
o (2o Lol
S Ol b il 5 (53558 o ke oKl SLEL ook o5 S

B4 salehi@asnrukh.ac.ir; mrsalehisalmi@gmail.com
VEONY/A 15y sl N FO/Y/A 18,5050 S AARMARYARN FEEy IS

oS>

Sl Ol e 35S ple S 551 L s Sl Al L St 5 0 S bl 53 (5 e OIS 5 B S
ekl oo b5l 25 ol a8 s sl 5 oLl sl opl Gds ol axlpe S cuiS
S s S e s (d8) LTl 5 (01D Slsal e Ol ol alis y ne e 5 S5, G G b
Condy e 3 S s ga elul LS slaa S 5 A bl sbltes gl ol (sla Jate 5 (S letanms) Liadis
il S Sl eslinad U Lol glaesls s 8 slold 5 cd Sas 5 S a5 bl o Lol 5 ,Shas 5 ot
G b LS L 5k (558 o oS ol 5L ki Gl S 4 Cslie Lol l305s o sbaadir a3kl
Szt [y oS LB slasl ST 5IVO Bl oS plaa S 5515 o 55 50 ol U5, e 5 Lol
Olgen 455 OA i plubid 8 PIV Ol Sl psamme 53 Ldd (23S VU Ll glls glaay S Ol oy cdis sl
A bl gl 4 Glate glawi ;S 4 sl Ol s s 258 Slsal e 55 )8 sl VL Jeily gls laay S
GLkil o iy aos Gl 25 b S5l S5 ds5d 5 SSsls 50 Dl Sl ol o e ns 2 5 Obluly
Gty S Ol 5o ol Oluas sl 51 (5 S0 o8 ol O Kol Loty el s i 250 a8l Ll 5 L
Opte sl 632008 gl R cnleZulg 53 A3l Il i b 28 (gl S oS 5 S (63 8, il 5 e
ol Ls\ﬁ):l)whﬂdaltfduajf‘&;&;dj‘_;\J:AJA\}.Z){K?H{UM@ﬁ\}dﬁjﬁao\ﬁ)uuﬁ)
iled i S 6 e S e s S5

S e ol il 5 S5 55 2o S A S5 ST oI (RS g AIST slaely

dadls

Gt e g onel age o Al 5l (S Sisaas 5 S 50 8 Gble 5o g6 bk olul 5 B xS
3 2lS GBS e 03 bt 2l e Sus (Al 5 LSy S fdad  edle alad ol 1 o
AL g oS ds e 0l ) slata g (Alharthi, Lenzholzer & Corteséo, 2025) wil 55lob 5 oleS
@D el bedas JLals (gl jsba |y lame (glos (8,05 5 s I3l 5 bl Go b 51 W15 e 6 60

5 4

) e g S5


mailto:salehi@asnrukh.ac.ir
mailto:mrsalehisalmi@gmail.com

P10 (DY e (VP ) s OlalS 5 IS

el sl p e S5 olad DLk 5l aLS sl S i S w0 wly Slda Laanl el A3l
.(Zhou, 2025)

350k g ool e Cuzsdon 5 VU G ns 5 i S Sl SOkl L Olnl ity 3 Bl Slpal gl
C s e oS Gl a5 LSl gla S S el e 0 el el S Lyl
(Salehi Salmi, 2022) 55, » bt oo 5 s3basl (i pde 553,00 4 b ol o K 6,0
Gl e ol s SIS e 5l sl AL el S 20 S Cuenl il Slaisd g0 Sl 2
Ao S 48T (5 e sl 2l Bl

Lo ol o seie 5l (5S04 s s SIFST Lo iasn 55 Ls @ ss s s eSS Hlr pl el o
Go g il alBl Loyl 15 o oS ol gl glased Sl e 5 s lide s (530s JWH S5 Sy ol el ol
Sy K15 oo gl gla o3 31 eslinal oS Wlosls OLES iy ladllae . lods Lol ,S 5 Il alS iy 1 axul o
S i S s e Aalsd e b S el il s ol el e S i S s e Ol
S 5 S 4 geS s e S ete sk Sl Sl 5 Sl 30 (St b 2 e L Rasn ol sdes
(Alharthi et al., 2025) Wlals 5 yasie o) ALS slad S

Sl b 35 g st it aad- it Bl 3 (5,68 @500 G Olgieas Lo Dl S LT s sbltes] e
33 e DR Ll gr (LS RS 4 Was e DL el ol 5 Lo S 0T s alS Rt s sle SN L e
3 LS bl s plelid 4 ol sba oS Gla s (el bl andls 6 ed ol S 05 S tals
.(Singh & Rajput, 2024) s 3 5dee Oloman (313 o oclBl Oloos (gla oo sLe o Jlasl LG pslis

55 6 it sl Y gmns K22 Sblia o5 DALS oS losls 0SS 35 5 ek DL 5 Shas shzn 3 (glimglle Slalln
013l 3525 opl L(WaNg, 2024) Lledis [io S olos Sldal gl p &S e S 6 Wl Lgvs 5 b S sl il
L Gt sl olazrl slas SIS 5 (Shosl kS Wl oo o0l b pme 1alS il 4 e ls oo sl S 8 8
Slag a1y Sl oS 5 ST osTot Ol O3lpme 63,505, Bl Sy &S (slaltes (S Chas
(Alharthi et al., 2025)

Sl Gl glaesls 5 e 5 displlal et Slalllas O (ota s ol St oS das o 0L § s g0 Slosl )
ot A5l Bl Dlaan Gl gl Ole (g, (fo5 AL Gba S oy Il 5 Uil @ jasie jsba S
Sl 5 Sk s b g8 m;zTVS 32l b Jeos Jhe 5l Olasen jsba [ i S & Slac sl
53 ks L1 e Ol e (Sl Dhaanal Sl LB 3 1) S 50,8 bl S PS1 glacn ) 5 ol ol
leds 5ol Cylia s Sladlas

L obitaxt (g6 e 53 Il s ALS slaa S 51 SplaS oS ol OF sy cnl ol Sy bl il
sl Slaal gl e 55 1) 5,08 5 Bl Jeily o 5VL Glaal ed b AS 5 oS Bl glacal © ey

jﬂ)L:MJ;}:LS'L").)‘ uj;;)l;;&idl)\ij;Lam)f)laMnd,wblwwap “‘<'.’. L'J‘»J'U caxIUas u_l‘t_%JJA

Y §

wii plalaF g S5



FAoFa0 (D1 (V) s olalS 5 S

b s 3l ed s enl Slies sdgesl ~b 5 e Gl S pends $lp ol Ll oS ol SIS LB
sl el p S 50 S gl e

L oy g sls

5 Goledites ( pluls O Gua 5 as bl gy Gle o 2 S sl s g e 0 K0, L R ol
53 Lol 5,8 Jeily sz s (1) sbldes! (g, ke o s sl m5 LBl s alS a5 oL
5 SIS s dalyd 5 Gl Glaesls Gl pae G ey (b s (OD Sl jed el Ll 5
(Kent, 2012) 5 8 plail jtne ulidelS osls slaelSol,

FATEN (I YY) Ol e s 5o sl g iONS 55 sl aslllas 1 audl el Jdow 5 Sl bls
S e OF gl e 5, VY? YO Jled YY° Y s ol S bl s bt 5 (Lo e S e VA gLl e 3
LS 3 5005 5 il (oWl A canBse Bl el g0 8 288 5o Sllllas Gble Olgea | (Lys mle
(Kdppen, 1936; Peel et al., 2007) 1,15 (glawslin LG Ll 5 Ol (’; e il

YoXe 5188 ol arldl teily (slaosls 31 ol ol psgie oS 5 SUles a5l el i oS el
Slllas slas bl b GU 5 4t g slaesls (6 s s i Slblag b (s 4 o3l pl A eslizl
o313 31 T daxl slassls 5 (IRIMO) 5528 bt g Olojls 51 5lsal panlil slaosls 3,5 23S ks wlid il
ui_);(‘ﬁ sles isla u:i‘k‘:" WYl gles uﬁi"‘f“ ol oslazal 55 90 a3l (gla e .S Cb&::.wl (IMD) ki oliilsa
(O o) s (S e la 5 osdlly G s Wl 2L ol 8l ax s ¥ 5l 2 sles L glag g, sl wole
s as0Lid dbol ol slie o el o Bl Aol 5l aslinal b ed 55 odil Coalid O s dla e (65wl 5 51 e
Area YU L8l cals

AYOY e 51880 sblaest 5 51l addl sla o ls dmslie =) g

Table 1 — Climatic comparison between Ahvaz and Ahmedabad (1990-2020).
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90 230 Grohbes) VL 2L
Annual precipitation (mm)
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Potential evapotranspiration, ETo (mm)
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Aridity Index (P/ETo)
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Table 2- Evaluation criteria and assigned weights.
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Resistance to water stress and drought-avoidance Drought tolerance / low water demand
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Performance under temperatures >45°C Extreme heat tolerance
0.15 sl sl gL N ERCIT e
Adaptation to saline and alkaline soils Salinity and alkalinity tolerance
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Growth under low organic matter conditions Tolerance to poor and compacted soils
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Form, color, flowering and design versatility Aesthetic and spatial value
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Ecological and management risk Non-invasive behavior
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Table 3- Quantitative evaluation matrix of selected species based on key adaptation criteria for the
climatic conditions of Ahvaz.

Sk =525 sl S, pde Skl
<58 LS S Soxs Py s =l (SRR
Species Heat Drought Salinity Poor  Ornamental- Non- Score

Soil Utility Invasive  (out of

Value Behavior  100)
Azadirachta indica A.Juss. 10 10 9 10 8 10 98
Nerium oleander L. 10 10 10 9 9 8 96
Bougainvillea spectabilis Willd. 10 10 8 9 10 8 95
Prosopis cineraria (L.) Druce 10 10 10 10 6 9 94
Ziziphus mauritiana Lam. 10 10 9 10 7 9 93
Phoenix dactylifera L. 10 10 9 8 8 10 92
Callistemon citrinus (Curtis) Skeels 9 9 8 8 10 9 91
Punica granatum L. 9 9 8 8 9 10 90
Delonix regia (Bojer ex Hook.) Raf. 10 8 7 8 10 9 89
Moringa oleifera Lam. 10 9 8 9 7 10 89
Parkinsonia aculeata L. 10 10 9 10 7 7 88
Tecoma stans (L.) Juss. ex Kunth 9 9 7 8 10 9 88
Catharanthus roseus (L.) G.Don 9 9 8 8 9 9 87
Portulaca grandiflora Hook. 10 10 8 9 9 8 87
Albizia lebbeck (L.) Benth. 9 8 7 8 8 9 86
Murraya paniculata (L.) Jack 9 8 7 7 10 9 86
Plumeria rubra L. 9 8 7 7 10 9 85
Butea monosperma (Lam.) Taub. 9 9 8 9 9 9 85
Cocos nucifera L. 10 8 9 7 8 10 85
Washingtonia filifera H.WendlI. 9 8 8 8 8 9 84
Ficus benghalensis L. 9 8 7 8 9 8 84
Mimusops elengi L. 9 8 7 7 9 9 83
Terminalia catappa L. 9 8 8 8 8 9 83
Thespesia populnea (L.) Sol. 9 8 9 8 7 9 82
Acacia nilotica (L.) Willd. ex Delile 10 9 8 10 6 7 82
Cassia fistula L. 9 8 7 8 9 9 81
Syzygium cumini (L.) Skeels 9 8 7 8 8 9 81
Carissa carandas L. 8 8 8 8 7 10 80
Jasminum sambac (L.) Aiton 9 8 6 7 10 9 80
Lawsonia inermis L. 9 8 7 8 7 10 80
Peltophorum pterocarpum K.Heyne 8 8 7 8 9 9 79
Cordia sebestena L. 9 8 7 7 9 8 79
Duranta erecta L. 8 8 7 7 9 8 78
Guazuma ulmifolia Lam. 9 8 7 9 6 9 78
Bauhinia purpurea L. 8 8 6 7 9 9 78
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Table 3- Continued.
S e ol s e Skl
<58 LS S Soxs Py 308 e 5
Species Heat Drought Salinity Poor  Ornamental- Non- (Ve
Soil Utility Invasive
Value Behavior Score
(out
of
100)
Millingtonia hortensis L.f. 9 8 6 7 9 9 78
Polyalthia longifolia Sonn. 8 8 6 7 8 9 77
Samanea saman (Jacg.) Merr. 9 8 6 8 8 8 77
Caesalpinia  pulcherrima (L.) 9 8 7 8 9 7
Sw. 77
Hibiscus rosa-sinensis L. 9 7 6 6 10 9 76
Tamarix aphylla (L.) H.Karst. 10 10 10 10 5 6 76
Cestrum nocturnum L. 8 7 6 7 9 8 76
I;:rgst?rstroemla speciosa (L.) 8 7 6 7 10 9 e
Calotropis procera (Aiton) 5
Dryand, 10 10 9 10 6 75
Opuntia ficus-indica (L.) Mill. 10 10 9 10 7 5 75
Agave americana 10 10 8 9 8 6 75
Zinnia elegans 9 8 5 7 10 9 75
Ipomoea pes-caprae 9 9 10 9 7 8 75
Vachellia nilotica L. 75 9 8 9 6 7 75
Pongamia pinnata (L.) Pierre 75 9 8 8 7 8 75
Capparis decidua (Forssk.) 75 10 9 10 6 7
Edgew 75
Salvadora persica L. 75 9 10 9 5 8 75
Withania somnifera (L.) Dunal 75 8 7 8 6 9 75
Aloe vera (L.) Burm.f. 75 9 7 8 7 9 75
Cymbopogon citratus (DC.)
Stapf 75 9 6 7 8 9 75
Rosmarinus officinalis L. 75 8 7 8 8 9 75
Myoporum parvifolium R.Br. 75 8 7 8 7 9 75
Dodonaea viscosa Jacq. 75 9 8 9 6 8 75
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Table 4- Taxonomic classification and recommended landscape application profile of selected species for

urban landscape in Ahvaz.

&8 o3l il SAdy b Sl s sl 5 58
Species Family Habit Suggested Use in Ahvaz
Primary tree for boulevards, parks,
Azadirachta indica A.Juss. Meliaceae ETr and afforestation
Hedge; mass planting in
Nerium oleander L. Apocynaceae ESh plazas/squares
Bougainvillea spectabilis Willd. Nyctaginaceae ClISh Wall cover, trellis, pergola
Desert green belt and low-
Prosopis cineraria (L.) Druce Fabaceae DTr irrigation/xeriscape parks
Multifunctional landscape  and
Ziziphus mauritiana Lam. Rhamnaceae SETr windbreak
Phoenix dactylifera L. Arecaceae P Focal element in plazas and entrances
Specimen planting or ornamental
Callistemon citrinus (Curtis) Skeels  Myrtaceae ESh group planting
Punica granatum L. Lythraceae DSh Ornamental-fruiting shrub in parks
Symbolic/emblematic tree in parks
Delonix regia (Bojer ex Hook.) Raf.  Fabaceae DTr and plazas
Shade and utilitarian tree in local
Moringa oleifera Lam. Moringaceae DTr parks
Edge/roadside landscape and
Parkinsonia aculeata L. Fabaceae SmMETr  degraded/disturbed areas
Tecoma stans (L.) Juss. ex Kunth Bignoniaceae ESh Flowering hedge or specimen planting
Seasonal groundcover and border
Catharanthus roseus (L.) G.Don Apocynaceae HP planting/edging
Portulaca grandiflora Hook. Portulacaceae A/HP Seasonal groundcover in sunny beds
Shade tree for parks and large
Albizia lebbeck (L.) Benth. Fabaceae DTr thoroughfares
Murraya paniculata (L.) Jack Rutaceae ESh Ornamental and fragrant hedge
Ornamental specimen tree at focal
Plumeria rubra L. Apocynaceae SmDTr  points in parks
Ornamental tree in woodland/forest
Butea monosperma (Lam.) Taub. Fabaceae DTr parks
Specimen or linear planting on coastal
Cocos nucifera L. Avrecaceae P boulevards
Washingtonia filifera H.Wendl. Arecaceae P Linear/row planting on boulevards
Parks (with caution due to extensive
Ficus benghalensis L. Moraceae ETr root system)
Shade and fragrant tree for
Mimusops elengi L. Sapotaceae ETr thoroughfares/avenues
Terminalia catappa L. Combretaceae DTr Coastal and park shade tree
Thespesia populnea (L.) Sol. Malvaceae ETr Landscape for windy areas
Acacia nilotica (L.) Willd. ex Delile Fabaceae ETr Afforestation and soil stabilization
Cassia fistula L. Fabaceae DTr Ornamental park tree
Syzygium cumini (L.) Skeels Myrtaceae ETr Multifunctional park tree
Carissa carandas L. Apocynaceae ESh Security and ornamental hedge
¥ §
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Species Family Habit Suggested Use in Ahvaz
Jasminum sambac (L.) Aiton Oleaceae Clsh Cover for walls and containers
Lawsonia inermis L. Lythraceae DSh Trainable/formable hedge
Peltophorum pterocarpum K.Heyne Fabaceae SETr Shade and ornamental boulevard tree
Cordia sebestena L. Boraginaceae ETr Ornamental street tree
Duranta erecta L. Verbenaceae ESh Informal or formal hedge
Guazuma ulmifolia Lam. Malvaceae DTr Pioneer tree for rapid cover
Bauhinia purpurea L. Fabaceae DTr Ornamental park tree
Millingtonia hortensis L.f. Bignoniaceae ETr Parks near residential areas
Polyalthia longifolia (Sonn.) Linear planting as a windbreak or
Thwaites Annonaceae ETr green wall
Samanea saman (Jacg.) Merr. Fabaceae ETr In large parks with adequate root space
Ornamental specimen planting or

Caesalpinia pulcherrima (L.) Sw. Fabaceae DSh informal hedge
Hibiscus rosa-sinensis L. Malvaceae ESh Flowering hedge or container planting
Only for stabilization of highly saline

Tamarix aphylla (L.) H.Karst. Tamaricaceae ETr soils
Cestrum nocturnum L. Solanaceae ESh Planting near residential areas in parks
Lagerstroemia speciosa (L.) Pers. Lythraceae DTr Ornamental tree in parks
Calotropis procera (Aiton) Dryand.  Apocynaceae ESh Not for public landscapes
Garden walls as a control

Opuntia ficus-indica (L.) Mill. Cactaceae SucSh barrier/protective screen
In rock gardens and sustainable

Agave americana Asparagaceae RSuc landscapes
Summer  seasonal  flower/annual

Zinnia elegans Asteraceae AH bedding for plazas
Groundcover for sandy areas and

Ipomoea pes-caprae Convolvulaceae Clv sandy slopes
Vachellia nilotica L. Fabaceae Afforestation, windbreak, stabilizati(_)n
ETr of poor soils

L . Coastal-condition-tolerant in streets
Pongamia pinnata (L.) Pierre Fabaceae SETr and parks
Capparis decidua (Forssk.) Edgew  Capparaceae DSh In desert and very dry marginal areas
Salvadora persica L. Salvadoraceae Planting in saline and alkaline Iar.1ds
ESh for reclamation

Withania somnifera (L.) Dunal Solanaceae Perennial drought-resistant
ESh groundcover for dry areas

Aloe vera (L.) Burm.f. Asphodelaceae SucHP Groundcover in low-water
. Mass planting for screening and

Cymbopogon citratus (DC.) Stapf Poaceae Hp fragrance
Rosmarinus officinalis L. Lamiaceae Low hedge, fragrant gardens, and
ESh landscape

Myoporum parvifolium R.Br. Scrophulariaceae  ESh-GC Groundcover in dry areas
Dodonaea viscosa Jacq. Sapindaceae ESh Windbreak hedge and planting in Sgﬁg

10

54

wii T g S5



FArA0 (Ve ((VFF) 2o 0lalS 5 IS

J55 (SETD) jewaienans <o s (DSH) eisol i azes s (DT ssesol 2 w53 (ESN) srvaian o 53 (ESN) svaiian oo )5 it
stk (HP) dlos ke (CIV) g, VU g «(CISH) 5 s 55 (SMDTD) eoistl o S 5 53 (SMETD) jaaias S 5 w55 o(P)
(ESh-GC) jaian ity aset s (SUCHP) cad sL bl Jile (SUCSH) i St ez s (RSUC) &35 il st (AH) Il

Abbreviations: ETr (Evergreen Tree), ESh (Evergreen Shrub), DTr (Deciduous Tree), DSh (Deciduous Shrub),
SETr (Semi-Evergreen Tree), P (Palm), SmETr (Small Evergreen Tree), SmDTr (Small Deciduous Tree), CISh
(Climbing Shrub), CIV (Climbing Vine), HP (Herbaceous Perennial), AH (Annual Herbaceous), RSuc (Rosette
Succulent), SucSh (Succulent Shrub), SucHP (Succulent Herbaceous Perennial), ESh-GC (Evergreen
Groundcover Shrub).
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Abstract

Developing and maintaining urban landscapes in hot, arid regions faces substantial challenges from
extreme heat stress, limited water resources, and declining soil quality. This study aimed to identify and
prioritize ornamental plant species adapted to these harsh conditions using a comparative approach
based on climatic similarity between Ahvaz (Iran) and Ahmedabad (India). To this end, we conducted
a systematic field survey across major urban green spaces in Ahmedabad, recording and identifying
plant species based on their presence in the landscape, overall health, and performance under heat and
drought stress. The collected data were analyzed using a multi-criteria scoring matrix incorporating key
indicators, including tolerance to extreme heat, low water requirements, salinity tolerance, adaptability
to poor soils, aesthetic value, and non-invasive behavior. Of the 617 identified species, 58 were
ultimately selected as high-potential candidates for use in the urban green spaces of Ahvaz. The results
showed that species in families such as Fabaceae and Apocynaceae had the highest compatibility with
the target climatic conditions, largely because of favorable morphological and physiological traits that
enhance resilience to environmental stressors. These findings show that using climatically analogous
cities as ecological models is an efficient, low-risk strategy for developing resilient urban green
infrastructure. Overall, this study provides a practical, evidence-based framework for urban green space
managers and landscape planners, enabling informed plant selection to enhance ecological
sustainability and improve the quality of urban landscapes in hot, arid environments.

Keywords: Climatic analog approach, Ecological sustainability, Heat stress, Plant selection, Urban
landscape.
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