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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).
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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.
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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

u”uw“)w‘w;“’)ﬂ w)jb)}néuupuw&‘j}JMJDJWUJM#&L{Jﬁu
xleuwwvﬁbuu}o)wuupudaumwwmJuﬁ&wuﬁjfi:upumb(/.b&b))ém

Loy dyl (6,138 5,0 e g sleal, —F J g

Table 4- Guide of how to evaluate priorities.

o L5 p 33
Explanation Priorities Value
I 4 S 652 b s 3l el O S A e li L S Ol 5 1
Option or Criterion A has equal importance compared to B, or neither Same preference
has superiority over the other.
el G 28 oty e 2B Ly S AR oS 3
Option or Criterion A is slightly more important than B. Slightly preferred
el o 2t s A e la b S il 5
Option or Criterion A is more important than B. Very preferred
el O3l S e 5 sl Al S e
Option A has a much greater advantage over B. Very much preferred
o 2 b tglis B 5 Sage Sl o 5l 4y S FE 50 9
Option A is much more important than B and cannot be compared to B. Absolutely preferred

o Ty
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ol 6128l St ol
. . o . 2,4,6,8
The intermediate values indicate levels of superiority For example, 8 In between >V
represents a higher importance than 7 and lower than 9 for option A.

(e slaazstys 5 Ol s 4 QL8 (L ond o 2l Gl Py 4 F 5T Sl Kol e L 055 4l ) e
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Table 5- Tree prioritization questionnaire.

3
8 § ) . = +~ > \—- E E SLs
1E 1E 2F 92 3% JE 3%
2 = 22 a2 58 3 = Y T Index
“E O OME xE 48 oF YE 4%
3 E 3 E a o L 8 \\0 ) 3 Q 15
O DA i) 3 2 7
T S = N 3 ‘
~ & f o
—
Plant
(OL )Y sue ) e o Ll
Shrub rating (from 1 to 5)
Maases 55 guncy dol b i —F Jgder
Table 6- Shrub prioritization questionnaire.
Q o =] S 0O k5! 5]
3) Q =2 v 8 = > -3 Lo
B : =) SR = . =) . = 2 L
i 5 g YE SE 3% 32 L& O
2 2 035 3 e %S v 8 3 o« Index
) S o= 0 © =
N T N R N T~ E T - T
38 32 wu s 3 o ”;L S Y 8 9 g
o = v, = 3 a2 2 8 kS
T @) 9 v < ﬁﬁ = P
- A g 5 o>
—
a Plant
(O LY sae 1) azeis o 5Ll
Shrub rating (from 1 to 5)
Yy
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5 ol Gl 5l dlbama )3 5 Ol s uad s ¢l (Saaty, 1984) cul s> S pll (ozl! 513K L Saaty)
| oy s 015 o LT Aoy o iz (MCDM) 6 3lns dor 5,5 ol (5l sy ka3l o (b oslinal 50 5
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Table 7- Formation decision matrix in trees.
u.a:'-l.:
£ 3 Index

g g - = z % £ 2

P08 4 g X 2 45 02 3 % 3 & 3 %

H 2 Hh 2 a =] 1) ) 5] -3 o g 5

ST T - N S S SN
>z ooz 3 & 40F v §F 5 % A4S .

s o = 9 g 2
aa) 5 trees
(Pterocarya fraxinifolia) S
3.35 3.05 3 3.40 3.01 2.17 353 vaf if /
(Zelkova carpinifolia) 31

4.90 3.90 4.93 3.84 4.87 3.67 4.95
(Ligidambar styraciflua) sl .
4.44 3.67 4.07 3.60 432 3.50 445 d tyraciflua) fle o
(Ulmus carpinifolia) \> 4
4.25 3.51 3.76 2.90 3.79 2.97 3.83
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Ginkgo biloba) Ko
473 3.83 440 3.75 435 3.60 448 (Ginkgo biloba) s
(Gleditschia caspica)
3.70 3.23 3.56 2.02 3.80 231 3.64 editschia caspica) <1
(Parrotia persica) _jos
474 3.87 449 3.79 4.4 3.63 487 arrotia persica) =
I ica Bornm) <k
339 3.15 3.20 339 3.03 228 3.57 (Populus caspica Bornm) < 1
(Weight indicator) ,a=Ls &34
0.138 0.103 0.109 0.055 0.125 0.05 0.145

.LAA;_{G.&J:JQ‘.MJ.J_}&J:SJJ—/\ d"-\e

Table 8- Formation decision matrix in shrubs.
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ua.&Liv
©»n on
. . < B g %) N g Index
Q Q = A} s
p g : dF s E 3 % 3% 22
jj 5 8 > 2 53 ep ) 2 y 3 H =
S S 3 3 & > © A
v, 2 [ v S L= 4 5 vI 9z
= 5 3 2 Y g 3 g S 3 4 £ a5
jan O = DoE = ]
= m g =] Shrubs
3 )
(Deutzia gracilis) \ws 35
4.19 2.61 4.11 2.27 423 1.96 4.19
(Lagerstroemia indica) 5
4.84 3.71 4.82 3.75 494 3.76 4.79 s ' s
(Neri leander) o 25 2
4.68 3.52 471 3.56 490 3.39 471 CHIITL OTEANAEr) o 23 7
(Callistemon citrinus)  g& adus
4.79 3.53 4.73 3.61 492 3.40 478
(Forsthya int dia) s,; b
427 287 426 2.76 436 231 423 OTSTYA TIETMERIA) 225 o
(Chimonanthus precox) s34
425 2.94 428 2.82 4.42 2.40 4.30 N
(Cercis siliquastrum) 1 4,
492 3.85 4383 3.86 496 3.77 495 erets Stquastrumy 9.2
450 325 451 3.02 454 271 4.41 (Hibiscus syriacus) 5,5 o
(Weight indicator) =»Ls &35
0.121 0.06 0.094 0.075 0.138 0.054 0.088
OB 53 53 preed s Sl (5l d ) 035 pbids (o -4 g
Table 9- Normalization of the decision matrix in trees.
N o = = 5 Index
9 g . v = 2 = =
p g 1 E > 2 4 3 3 E 3 E 3 0%
3 5 2 2 M B % 3 9 y S
v, E 1 e o8 P % E) & 2
Dz o> o= 4 8 4 B v % 3 5 4 F
5] ) : @) = = - =t @ e
an) @) Y s “g ok
m <
— Trees
0.207 0.224 0.198 0.280 0.202 0.190 0.223 (Prerocarya fraxinifolia) £ )
0.303 0.286 0.326 0316 0.328 0.321 0313 Zelkova carpinifoliay 15
0.274 0.269 0.269 0.296 0.291 0.306 0.281 Ligidambar Yl e
(styraciflua
0.263 0.258 0.249 0.239 0.255 0.260 0.242 (Ulmus carpinifolia) 5|
\Xai

= ot g


https://en.wikipedia.org/wiki/Ginkgo_biloba
http://dx.doi.org/10.61186/fop.10.2.353
http://flowerjournal.ir/article-1-350-en.html

[ Downloaded from flowerjournal.ir on 2026-07-10 ]

[ DOI: 10.61186/fop.10.2.353 ]

YASFOF (Vs ((VFF) s olalS 5 IS

0.292 0.281 0.291 0.309 0.293 0.315 0.283 (Ginkgo biloba) ,:
0.229 0.237 0.235 0.166 0.256 0.202 0.230 (Gleditschia caspica) S\
0.293 0.284 0.297 0.312 0.297 0.318 0.307 (Parrotia persica) |
0.209 0.231 0.212 0.279 0.204 0.199 0.225 (Populus caspica Bornm) <l dui
Aaasis )5 s oo oarb (ol Jb) 8 8wl o -V Jgis
Table 10- Normalization of the decision matrix in shrubs.
" ?::0 u.a’U&
Q R=|
3 8 ) § o E E oA E Index
. =} = SR = -~ | ~ £
i 4 5 Y95 YE 3 8 3% 22
> ) 3 3 3 20 Y N Y 3 3
v, 2 2 9N O K = i g, ¥ o o, 2
s 0B s = v E 38 § vws§ 9§
é 8 2 VoS 5 = Y .‘é Lass s
= m g =
— o Shrubs
0.229 0.224 0.224 0.181 0.225 0.172 0.229 (Deutzia gracilis) s>
0.254 0.277 0.263 0.299 0.263 0.330 0.262 (Lagerstroemia indica) s, 5
0.256 0.263 0.257 0.284 0.261 0.298 0.258 (Nerium oleander) » p5 >
0.262 0.263 0.258 0.288 0.262 0.299 0.262 (Callistemon citrinus) , s abws
0.234 0214 0.232 0.220 0.232 0.203 0.231 (Forsthya intermedia) 5 oy
0.233 0.219 0.233 0.225 0.235 0.211 0.235 (Chimonanthus precox) _\54
0.269 0.287 0.263 0.308 0.264 0.331 0.271 (Cercis siliquastrum) 3 |
0.246 0.242 0.246 0.240 0.241 0.238 0.241

(Hibiscus syriacus) s, o>
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Table 11- Determination of weightless scale matrix in trees.

ua"t.i
8
® ® = = b5 Index
2 2 Nz = =B > N & 5
: ' B = : ! = ] 2 %
i 5 4 5 2 8 37 25 2 & 3 ¢
“, § 1, § o = % ﬁ kN f K %D . 3
Sz o2z 202 4 0B v % o5 o5 04 8
é (3 = H Y g it Ok
m <
—~ trees
0.028 0.023 0.027 0.015 0.025 0.009 0.032 (Pterocarya fraxinifolia) 3 )
0.041 0.029 0.035 0.017 0.041 0.016 0.045 (Zelkova carpinifolia) s)3i
0.037 0.027 0.029 0.016 0.036 0.015 0.040 (Ligidambar styraciflua) i s
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) -
0.031 0.024 0.025 0.009 0.032 0.010 0.033 (Gleditschia caspica) S\
0.040 0.029 0.032 0.017 0.037 0.015 0.044 (Parrotia persica) Jus
0.029 0.023 0.023 0.015 0.025 0.010 0.032  (Populus caspica Bornm) < i
.LAA%;Z"JbJ:JBQ)'}Jl:.EAdeJDM—\Y JJJ?
Table 12- Determination of weightless scale matrix in shrubs.
" %0 uaa\.&
Q B=|
3 3 £ 2 E b5 4 B Index
. = . = S = =] N s L, & 9z
4 £ 4 £ Y5 R 3 2 32 .8
S Hh 2 F = 3 e Y s v 0 2 E
Q ] 8 1 .S o ) O QB
v, B i = v © 4 = A\ o = \3 b
s 8 s =2 v s 3 g s Y 8 g
o 3 S 5 8 3 =Yg bzt
& .3 S Shrubs
0.027 0.013 0.021 0.013 0.031 0.009 0.020 (Deutzia gracilis) s s
0.032 0.016 0.024 0.022 0.036 0.017 0.023 (Lagerstroemia indica) s, 5
0.031 0.015 0.024 0.021 0.036 0.016 0.022 (Nerium oleander) » p5 >
0.031 0.015 0.024 0.021 0036  0.016  0.023 (Callistemon citrinus) , & <o
0.028 0.012 0.021 0.016 0032 0011  0.020 (Forsthya intermedia) 3 b
0.028 0.013 0.022 0.016 0032 0011  0.020 (Chimonanthus precox) 54
0.032 0.017 0.024 0.023 0036 0017  0.023 (Cercis siliquastrum) 3145
0.029 0.014 0.023 0.018 0.033 0.012 0.021 (Hibiscus syriacus) s a5
a2
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Table 13- Finding the ideal and anti-ideal solution in trees.

H]
0.041 0.029 0.035 0.017 0.041 0.016 0.045 +A <
Ideal
Sl s
0.028 0.023 0.021 0.009 0.025 0.009 0.032 -A
Anti-ideal
Laasas s 5o Syl dd Sl Jo ol —VF Jga
Table 14- Finding the ideal and anti-ideal solution in shrubs.
Sl
0.032 0.017 0.024 0.023 0.036 0.017 0.023 +A
Ideal
Sl s
0.022 0.009 0.020 0.011 0.029 0.008 0.019 -A
Anti-ideal
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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.

T ol A | alsls .
ekl 45 J Jl o Jel J 3l aksls

ol el di- s
. . p di+ Trees
Cli Distance from anti - . .
e . . Distance from ideal
Similarity index ideal solution .
solution
0.2289 cll 0.0091 di- 0.0306 di+ (Pterocarya fraxinifolia) S }
0.8695 cl2 0.0318 da2- 0.0048 d2+ (Zelkova carpinifolia) 131
0.6735 cl3 0.0226 d3- 0.0110 A3+ (Ligidambar styraciflua) s\ ,e
0.4539 cl4 0.0155 d4- 0.0186 da+ Ulmus carpinifolia) > |
0.7451 cl5 0.0254 ds- 0.0087 ds+ (Ginkgo biloba) .o
0.2584 cl6 0.009 dé6- 0.0258 d6+ (Gleditschia caspica) S
0.8025 cl7 0.0277 d7- 0.0068 d7+ (Parrotia persica) sl
0.2401 cl8 0.0092 ds- 0.0292 ds+ (Populus caspica Bornm) &Jy dée
Laass 53 5o Syl wd 5 Gl Jo 51 alol aloes V8 g
Table 15- Calculation of distance from ideal and anti-ideal solution in shrubs.
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Hibiscus ) g5 ,5 o>
0.511 cl8 0.0144 dg- 0.0137 d8+

(syriacus

Trees ;s ,o

Populus caspica Bornm <. «i.. [N 0.24

Parrotia persica L/

Gleditschia caspica <L/

Ulmus carpinifolia >4/

Ginkgo biloba 4.~

Ligidambar styraciflua fil. ,.c

Iy 0..802

I 0.258

A 0.745

I 0.453

——— 0.673

Zelkova carpinifolia »/;7 | 0.869

Pterocarya fraxinifolia 5,/

I 0.228

0

0.1

0.2 0.3

0.4

0.5 0.6 0.7 0.8 0.9 1

Ci index cols jasls

'MU u:’}) 22 uuﬁ’.'l-:‘ uﬂLw' 2 b\;'ij_\ GHead ) — ) Js‘g
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 el 8 2GR G g 0 f a6l S e f e e
. 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) &
0 0.0696 0.0696 (Zelkova carpinifolia) 51
0.1741 0.0730 0.3257 WLigidambar styraciflua) Jj\w s
0.5720 0.1144 0.5348 (Ulmus carpinifolia) >4
0.1781 0.0810 0.2429 (Ginkgo biloba) .o
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 diu
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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.

255 st

Index vikor

w3 26l R i g e

Total R value for each

@S A GRS Sl e

Total S value for each

LA4%:\$‘).\

Shrubs

option option
Qi Ri Si
1 0.1083 0.7848 (Deutzia gracilis) s 43
0.1663 0.0346 0.0771 (Lagerstroemia indica) s,
0.2068 0.0297 0.1823 (Nerium oleander) o 3 #
0.2477 0.0470 0.1425 (Callistemon Citrinus)  gés s
0.6900 0.0890 0.6624 (Forsthya intermedia) s, o\
0.6469 0.0801 0.6432 (Chimonanthus precox) !5«
0 0.0006 0.0006 (Cercis siliquastrum) 4,
0.5252 0.0715 0.4810 (Hibiscus syriacus) g5 >
06553 538 S RQ pslis plul by 38 058 30 -V8 Jyar
Table 19- Sorting options based on Q, R and S values in trees.
S85s parla ©F AR GG e S 8 1S e e glas
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) S }
0 1 0.0696 1 0.0696 1 (Zelkova carpinifolia) 31
0.1741 3 0.0730 2 0.3257 4 (Ligidambar styraciflua) filw s
0.5720 5 0.1144 5 0.5348 5 (Ulmus carpinifolia) \>|
0.1781 4 0.0810 4 0.2429 3 (Ginkgo biloba) Su
0.8252 6 0.1338 6 0.7454 6 (Gleditschia caspica) St
0.1290 2 0.0799 3 0.1725 2 (Parrotia persica) s
0.9424 7 0.1409 7 0.8634 7 (Populus caspica Bornm) o b
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Table 20- Sorting options based on Q, R and S values in shrubs.

255 el @S AR Gl g S 2 1S i pyer Laapis
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) \ws 5
0.1663 2 0.0346 3 0.0771 2 (Lagerstroemia indica) s, 5
0.2068 3 0.0297 2 0.1823 4 (Nerium oleander) » ' -
0.2477 4 0.0470 4 0.1425 3 (Callistemon citrinus) ; g ates
0.6900 7 0.0890 7 0.6624 7 (Forsthya intermedia) s,3 s\
0.6469 6 0.0801 6 0.6432 6 (Chimonanthus precox) )34
0 1 0.0006 1 0.0006 1 (Cercis siliquastrum) o).,
0.5252 5 0.0715 5 0.4810 5 (Hibiscus syriacus) g, os
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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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