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Table 1 — Climatic comparison between Ahvaz and Ahmedabad (1990-2020).

LTt 5lgal ol als
Ahmedabad Ahvaz Climatic variable
26.1 25.6 (g - 33) VL (glos Sl
Mean annual temperature (°C)
458 47.2 (s 4203) slo 0 g S slos ST (S0Ls
Mean maximum temperature of warmest month (°C)
95 110 s a5 ¥ 51 5 Gl Ll sl gy slaas
Number of days >40°C (days/year)
90 230 o des) VL 30
Annual precipitation (mm)
1850 2100 o5l § i s
Potential evapotranspiration, ETo (mm)
0.43 0.11 JQ_Q. ool
Aridity Index (P/ETo)
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Table 2- Evaluation criteria and assigned weights.

855 o5 Sl
Weight Description Criteria
0.30 S IO GCH PP Gt O oS 2L s St sl
Resistance to water stress and drought-avoidance Drought tolerance / low water demand
traits
0.25 o seeden 4255 X0 31 VG slabes 5o 5 Shas L gl S 0 i
Performance under temperatures >45°C Extreme heat tolerance
0.15 seh s s L sl S 5 555 Jass
Adaptation to saline and alkaline soils Salinity and alkalinity tolerance
0.10 Jiglyrssu)g A o3 ,0d 5 b glaS L g,k
Growth under low organic matter conditions Tolerance to poor and compacted soils
0.15 )fwtﬁj‘;ﬁnfuﬁ)«(ﬁjé wlad 38 ol ol )
Form, color, flowering and design versatility Aesthetic and spatial value
0.05 e 5 S5 ST S prlee LB, pe
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.

S - oA oL, pde Sl
@8 LS - Soxs gy TP ke O 5D
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.Wendl. 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 s Al L ede Sladl
85 LS S Soxs gy s> el 5))
Species Heat Drought Salinity Poor Ornamental- Non- (Vs
Soil Utility Invasive
. Score
Value Behavior
(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 (Jacqg.) 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
Lagerstroemia  speciosa (L.) 8 7 6 7 10 9
Pers. 75
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 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.

5 o3l 5l S p Sl eolgig 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 CIsh 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 SMETr  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. Arecaceae 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 CIsh 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 (Jacqg.) 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, stabilizatic_m
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 S(())i(:;
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sike (HP) dlns Lite (CIV) o, WL o (CISN) a5, a3 (SMDTH) esis ol Sz 8 s (SMETE) jevaian S 5 w5 (P)
(ESh-GC) juaian iigy szt s (SUCHP) sl dluwsr ke (SUCSh) i St ez 53 (RSUC) &35 wd sl (AH) LS,

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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