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Figure 1- Satellite image of Region four of Rasht city.
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Table 1. Average rainfall and temperature of Rasht city in 2014-2024 years (Source: Rasht airport
meteorological station in 2024).

(2C) Ls Kl

Average temperature (C2)
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Average rainfall (mm)
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Months of 2014 -2024
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11.97
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Table 2- Important pests and diseases of ornamental trees and shrubs in the green space of region four of Rasht.
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Figure 2. Studied plants (Source: Authors).
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Table 3- Table of study index questionnaire guide.

Indicator a Priorities Indicator b
1-A 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 2-B
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Table 4- Guide of how to evaluate priorities.

A L5 p .33
Explanation Priorities Value
AL o 4 S 50 b 2l ol el o e A e L L S 0L 50 1
Option or Criterion A has equal importance compared to B, or neither Same preference
has superiority over the other.
Ll Ftr o5 & o A jastla b 4y S e 3
Option or Criterion A is slightly more important than B. Slightly preferred
ol S o i A sl S SSNCS 5
Option or Criterion A is more important than B. Very preferred
el 2 G e 5 Ll S s
Option A has a much greater advantage over B. Very much preferred
e o b alis JB s e Sl o 5l 4y S M s 9
Option A is much more important than B and cannot be compared to B. Absolutely preferred
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The intermediate values indicate levels of superiority For example, 8 In between
represents a higher importance than 7 and lower than 9 for option A.
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Table 5- Tree prioritization questionnaire.
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Table 6- Shrub prioritization questionnaire.
= £ g g
5] jod o S 0 k3 o)
o Q =2 VY 2 = > -3 i
. B =) s = . = . = 2 L
1 1E 9E JE 3% 32 L& 7
2 2 3y 35 3w 0% Yy 2 3 o« Index
=) Q 8 TR ) O < 5
V2 [ S W T~ A» o % a
S F 32 wE 3o 5 v § 43
s T3 PE 4E g A A
T @) T & = g ol
= A
Plant
(ALY soe 5l azs o 5Ll
Shrub rating (from 1 to 5)
Y&y

L e T



FAYOY () s ((0F+ ) s 0blS 5 IS

Lesls 3815

Aol B s ol el CIB o QLLlis 8 B w a5 L o 550 ot o ) deslle ol s o
Slo bawg Jiay ol s S e b e li ad, 5 A rL;;;\ExpertChoice Bitl £ Shestanad b 51pe aeds Ao
3 el oty ) daamt s 5 bt sduay sl (Saaty, 1984) Sl sdys S gl (Lselis) 1L Saaty)
Ly odzmn Jilaw 0155 o T s s 45 s (MCDM) ool i (5,5 el Sla s, el oS eslinal S
Sl 0l plonil 5 5wy alm o i Gl 5 4t ls y Waasst s 5 Ol s (S ) @ 85 5 S Jo ke gl
:(Karczmarczyka et al., 2025)

poitS o Flo iS55

5 W0 ge 53 b pasle oy Sl 53 il e a5 5 Lsbne S5 45 ool aad g ile JSE5 i ol 4l 8
Sl ke 5 ol Gatls a4 o 4u3S A bl e Sle 3 s b Sl 8 LS e 13w 5o ey S
! e sdal vz 035 bols Jsdor 2T JJaw 558 0 03ls 13 J= slasil= s g B SS o Olulisls
Db i g parld e gl

(s 2 5l (5l Jbo ) ool 5o 038 pulis (0

Slas o g oz o paslys A aS sl el oo pl 4 ) eled aasly bl B gy 52 038 wlde

ol sl sl e A e S5 LS endl e Sle Bl 02 6l 3 s s e Jlire O 5 of slaals
235 o0 JeoSS 25 e Pl 08

X, .
r, =——,(@=1L..,m)
n 2 ) abaly
2 ~
Z”t/
i=1
.bl:i);ﬁr:.e.,,a: sl S -V Jgue
Table 7- Formation decision matrix in trees.
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(Weight indicator) =»Ls 035
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Table 8- Formation decision matrix in shrubs.
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Table 9- Normalization of the decision matrix in trees.
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Table 10- Normalization of the decision matrix in shrubs.
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0.229 0.224 0224  0.181 0225 0172 0229 (Deutzia gracilis) ‘s s
0.254 0277 0.263 0.299 0263 0330  0.262 (Lagerstroemia indica) 5
0.256 0.263 0.257 0.284 0261 0298  0.258 (Nerium oleander) s o 5
0.262 0.263 0.258 0.288 0262 0299  0.262 (Callistemon citrinus) , & 2
0.234 0214 0.232 0.220 0232 0203  0.231 (Forsthya intermedia) 5 b
0.233 0.219 0.233 0.225 0235 0211  0.235 (Chimonanthus precox) sl
0.269 0.287 0.263 0.308 0264 0331 0271 (Cercis siliquastrum) 31
0.246 0.242 0.246 0.240 0.241 0.238 0.241

(Hibiscus syriacus) g, s

(Al 055 515 8339) 09590 plie (9 s Flo Cpaens

ol Ko e s, 5 2gli! Gras w3L 5 s Llas 035 amlns 40 3B oS @ B i 4SSl 4 a5 L

bﬁjuﬁdbfwﬁu)Ju@lemiwbmﬁb6‘.&‘}2)))(45LAJLMQJJY o)w‘da_:budb\ffgw‘)z‘.u

V=NxW

¥,

LAUA}LZ 6\;: e.,\ﬂ] Cewdds L;LAQ)_} )\ 6;1:5 J"’J:"L‘&Wﬁ)lt*‘ u)jN nuj)j.d WL?-‘;"J u.».aJSLAV QT BE) S

Y#0

RN

L L


https://en.wikipedia.org/wiki/Ginkgo_biloba

FAYOY () s ((0F+ ) s 0blS 5 IS

DL 55 5 508 85 e 9 oSl e VY J g

Table 11- Determination of weightless scale matrix in trees.
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0.041 0.029 0.035 0.017 0.041 0.016 0.045 (Zelkova carpinifolia) sI51
0.037 0.027 0.029 0.016 0.036 0.015 0.040 (Ligidambar styraciflua) flu
0.036 0.026 0.027 0.013 0.031 0.013 0.035 (Ulmus carpinifolia)
0.040 0.029 0.031 0.017 0.036 0.015 0.041 (Ginkgo biloba) s
0.031 0.024 0.025 0.009 0.032 0.010 0.033 (Gleditschia caspica) Sb)
0.040 0.029 0.032 0.017 0.037 0.015 0.044 (Parrotia persica) _Jwd)
0.029 0.023 0.023 0.015 0.025 0.010 0.032  (Populus caspica Bornm) s tiu
ez s 55 Hls O35 e (g e b e VY Joi
Table 12- Determination of weightless scale matrix in shrubs.
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Table 13- Finding the ideal and anti-ideal solution in trees.
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0041 0029 0035 0017 0041 0016 0045 +A o
Ideal
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P e T PRV VRt PO I PR R 1 PRES
Table 14- Finding the ideal and anti-ideal solution in shrubs.
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Figure 3- Weighting by the AHP method in trees.
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Figure 4- Weighting by the AHP method in shrub.
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Table 15- Calculation of distance from ideal and anti-ideal solution in trees.

I el s o 3l alols

Al asls @ Il el J> 5l adols i
Cli Distance from anti - . dit+ ) Trees
L . . Distance from ideal
Similarity index ideal solution .
solution
0.2289 cll 0.0091 d1- 0.0306 di+ (Pterocarya fraxinifolia) S
0.8695 cl2 0.0318 d2- 0.0048 d2+ (Zelkova carpinifolia) 131
0.6735 cl3 0.0226 ds3- 0.0110 d3+ WLigidambar styraciflua) Jilw s
0.4539 cl4 0.0155 d4- 0.0186 da+ (Ulmus carpinifolia) >
0.7451 cls 0.0254 ds- 0.0087 ds+ (Ginkgo biloba) S
0.2584 clé 0.009 dé- 0.0258 dé+ (Gleditschia caspica) I3
0.8025 cl7 0.0277 d7- 0.0068 d7+ (Parrotia persica) Jes
0.2401 cl8 0.0092 ds- 0.0292 dg+ (Populus caspica Bornm) cJy déu

Laazes s 5o Sl dd g Sl Jo 5 dholb alone -8 Jpu

Table 15- Calculation of distance from ideal and anti-ideal solution in shrubs.
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Distance from anti -

Distance from ideal

ideal solution solution
0.286 cll 0.0080 dl- 0.0199 di+ (Deutzia gracilis) Lus g5
0.829 cl2 0.0245 d2- 0.0051 d2+ (Lagerstroemia indica) s,
0.788 cl3 0.0219 d3- 0.0059 d3+ (Nerium oleander) o 5 3
0.821 cl4 0.0229 d4- 0.0050 d4+ (Callistemon citrinus) , g as
0.358 cls 0.0102 ds- 0.0181 ds+ (Forsthya intermedia) s,5 s\
0.392 cl6 0.0108 dé- 0.0168 d6+ (Chimonanthus precox) 54
0.996 cl7 0.0260 d7- 0.0050 d7+ (Cercis siliquastrum) O\ g,
Hibiscus ) 5,5 s>
0.511 cl8 0.0144 ds- 0.0137 ds+
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Figure 5 - Ranking of trees based on indicators in the TOPSIS method.
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Figure 6 - Ranking of shrubs based on indicators in the TOPSIS method.
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Table 17- Calculation of the values of the utility measure (S), regret measure (R), and the vikor index (Q)
for V=0.5 in trees.

s Lt S 2GR i ppeme a8 2 6l S i § e ols )
. Total R value for each  Total S value for each Trees

Index vikor . .

option option

Qi Ri Si
1 0.1450 0.9151 (Pterocarya fraxinifolia) S }
0 0.0696 0.0696 (Zelkova carpinifolia) s!31
0.1741 0.0730 0.3257 Wigidambar styraciflua) Jilw s
0.5720 0.1144 0.5348 (Ulmus carpinifolia) \> sl
0.1781 0.0810 0.2429 (Ginkgo biloba) s
0.8252 0.1338 0.7454 (Gleditschia caspica) s
0.1290 0.0799 0.1725 (Parrotia persica) s
0.9424 0.1409 0.8634 (Populus caspica Bornm) <y diw
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Table 18- Calculation the values of the utility measure (S), regret measure (R) and the vikor index (Q) for
V=0.5 in shrubs.

ey el @ AR i g S 2 1S i pper i
Index vikor Total R Val}le for each Total S Vall.le for each Shrubs
option option

Qi Ri Si
1 0.1083 0.7848 (Deutzia gracilis) s s
0.1663 0.0346 0.0771 (Lagerstroemia indica) s,
0.2068 0.0297 0.1823 (Nerium oleander) « 5 5
0.2477 0.0470 0.1425 (Callistemon citrinus)  gé s
0.6900 0.0890 0.6624 (Forsthya intermedia) s,5 »\
0.6469 0.0801 0.6432 (Chimonanthus precox) _&'54
0 0.0006 0.0006 (Cercis siliquastrum) o),
0.5252 0.0715 0.4810 (Hibiscus syriacus) g3 o
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Table 19- Sorting options based on Q, R and S values in trees.

255 sl @S 2 la R Gk pame S 2 62 S e e s
Index vikor Total R value for each Total S value for each Trees
option option
Qi Ri Si
1 8 0.1450 8 0.9151 8 (Pterocarya fraxinifolia) &
0 1 0.0696 1 0.0696 1 (Zelkova carpinifolia) 31
0.1741 3 0.0730 2 0.3257 4 (Ligidambar styraciflua) Jilu s
0.5720 5 0.1144 5 0.5348 5 (Ulmus carpinifolia)
0.1781 4 0.0810 4 0.2429 3 (Ginkgo biloba) sSur
0.8252 6 0.1338 6 0.7454 6 (Gleditschia caspica) SJ
0.1290 2 0.0799 3 0.1725 2 (Parrotia persica) a3
0.9424 7 0.1409 7 0.8634 7 (Populus caspica Bornm) <y dsiw
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Table 20- Sorting options based on Q, R and S values in shrubs.

Sy sl W AR i e S 8 S e g e baazia
Index vikor Total R value for each Total S value for each Shrubs
option option
Qi Ri Si
1 8 0.1083 8 0.7848 8 (Deutzia gracilis) s 5
0.1663 2 0.0346 3 0.0771 2 (Lagerstroemia indica) s,
0.2068 3 0.0297 2 0.1823 4 (Nerium oleander) s . 5
0.2477 4 0.0470 4 0.1425 3 (Callistemon citrinus) , yo aes
0.6900 7 0.0890 7 0.6624 7 (Forsthya intermedia) s, ,»\
0.6469 6 0.0801 6 0.6432 6 (Chimonanthus precox) 54
0 1 0.0006 1 0.0006 1 (Cercis siliquastrum) 3 .\
0.5252 5 0.0715 5 0.4810 5 (Hibiscus syriacus) g5 g5
Populus caspica Bornm =4 . | EEEG_— 0.94
Parrotia persica L~/ [ 0.12
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3“ Ginkgo biloba ;<. | 0.17
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=
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Figure 7 - Ranking of trees based on indicators in the VIKOR method.
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Figure 8 - Ranking of shrubs based on indicators in the VIKOR method.
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Abstract

For the development of sustainable green spaces, the evaluation of plants used in urban green spaces is of
great importance. These spaces are created and maintained under human supervision and management to
improve living conditions and welfare in cities. Aesthetic and ecological characteristics are among the main
criteria for selecting ornamental trees and shrubs for urban parks. Numerous studies have been conducted
on plant selection in green spaces, but research specifically evaluating the aesthetic characteristics of
ornamental trees and shrubs is less common. This study identifies and prioritizes ornamental trees and
shrubs in the urban green spaces of District 4 of Rasht, Iran, based on expert opinions. To analyze the results
and data, three methods were used: AHP (weighting and ranking of indicators), TOPSIS (ranking trees and
shrubs based on indicators), and the VIKOR method (multi-criteria ranking based on the "proximity" to the
"ideal" solution). The results showed that among the 7 identified indicators for trees and 8 tree and shrub
indices, among tree indices the "landscape beauty" indicator with a coefficient of 0.145 and "leaf beauty"
with a coefficient of 0.125 ranked first and third, respectively, while the ecological indicator "heat
resistance" with a coefficient of 0.138 secured second place. Indicators such as "branching pattern" and "tree
height" with coefficients of 0.05 and 0.055 ranked lowest. Among shrub indices, "landscape beauty" with a
coefficient of 0.138 and "flower color" with a coefficient of 0.094 ranked first and third, while "heat
resistance" with a coefficient of 0.121 ranked second. Indicators like "leaf beauty" and "cold tolerance" with
coefficients 0.054 and 0.06 ranked lowest. Among trees, the Zelkova carpinifolia tree with a coefficient of
0.869 ranked first, followed by Parrotia persica and Ginkgo biloba trees with coefficients of 0.802 and
0.745 ranked second and third, and Pterocarya fraxinifolia and Populus caspica Bornm trees with
coefficients of 0.228 and 0.240 ranked lowest according to experts. For shrubs, Cercis siliquastrum with a
coefficient of 0.996 ranked first, while Lagerstroemia indica and Callistemon citrinus shrubs with
coefficients 0.829 and 0.821 secured second and third places, and Deutzia gracilis’ Forsthya intermedia
shrubs with coefficients 0.286 and 0.358 ranked lowest. The VIKOR analysis yielded similar results,
suggesting that plant selection in similar climates can prioritize methods like TOPSIS, AHP, and VIKOR.
Keywords: Aesthetic, Zelkova carpinifolia, Parrotia persica, Cercis siliquastrum, Lagerstroemia
indica, AHP, TOPSIS, VIKOR.
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