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Analysis of the Priority of Evaluation Criteria and Detailed Index
for Selecting Street Trees
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ABSTRACT

Street trees improve the cityscape and air quality, reduce heat islands, and create wildlife habitats. Hence, they are essential
parts of a city's green infrastructure. Therefore, several trees that are well adapted to the urban environment were planted.
However, this caused the problem of simple trees being planted around the world. This study is to select more various street
trees. To accomplish this, evaluation criteria and detailed indexes were created. The importance was indicated through the
Analytic Hierarchy Process, For commercial roads, the priority of landscape characteristics is 0.2640, and among detailed
indicators, the priority of shape is 0.1245. For work roads, the priority of landscape characteristics is 0.2496, and among detailed
indicators, the priority of shape is 0.1177. For work roads, the priority of characteristics of civil service is 0.2250, and among
detailed indicators, the priority of shape is 0.1177. For general roads, the priority of maintenance characteristics is 0.2479, and
among detailed indicators, the priority of shape is 0.1062. For historical and cultural roads, the priority of regional characteristics
is 0.3488, and among detailed indicators, the priority of regional characteristics is 0.1643. For ecological roads, the priority of
ecosystem characteristics is 0.3488, and among detailed indicators, the priority of the diversity of species is 0.1643. For
automotive-only roads, the priority of the ecosystem characteristics is 04639, and among detailed indicators, the priority of
reducing emissions is 0.1643, This study will provide objective criteria for the selection of street trees.
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Figure 1. Evaluation criteria decision process
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Figure 2. Evaluation factors hierarchy metrics
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Table 2. Evaluation factors hierarchy metrics

Layerl Layer? Priority | Ranking | CR
Landscape characteristics 0.2640 1
e LI

Commercial Ecosystem characteristics 0.0590 6 0.0104
ed ) intenance characterisics | 02316 | 2
Regional characteristics 01233 5
Characteristics of civil service| 0.1901 3
Landscape characteristics 0.2496 1
Air pollution-resistant
chari((:)teristics 0.1580 4
Work Ecosystem characteristics 0.0658 6 0.0024
road Maintenance characteristics 0.2339 2
Regional characteristics 0.1255 5
Characteristics of civil service | 0.1672 3
Landscape characteristics 0.1984 2
Air pollution-resistant
chargsteristics 0.1433 4
Residential FEcosystem characteristics 0.1104 6 0.0024
road Maintenance characteristics 0.1929 3
Regional characteristics 0.1299 5
Characteristics of civil service | 0.2250 1
Landscape characteristics 0.2252 2
Air pollution-resistant
charzsteristics 01813 3

Grzzzrsal Ecosystem characteristics 0.0761 6 0.0027
Maintenance characteristics 0.2479 1
Regional characteristics 0.0943 5
Characteristics of civil service | 0.1752 4
Landscape characteristics 0.2623 2
Air pollutiop-resistant 0.0599 6

Historical characteristics

and Ecosystem characteristics 0.0946 4
- — 0.0042
cultural | Maintenance characteristics 0.1599 3
road Regional characteristics 0.3488 1
it uns |
Landscape characteristics 0.1380 3
Air pollution-resistant
) chargsteristics 0.1383 2
Eoological Ecosystem characteristics 0.4266 1 0.0053
T\ pintenance characterisics | 01326 | 4
Regional characteristics 0.1050 5
Characteristics of civil service | 0.0595 6
Landscape characteristics 0.1468 3
Air pollution-resistant
chargsteristics 04639 !
Automolive [ - tem characteristics | 0072 | 4| 00104
only road - —
Maintenance characteristics 0.1803 2
Regional characteristics 0.0644 6
Characteristics of civil service | 0.0674 5
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i i
o] 91% AR UrE‘rk}E‘r(Table 3 ,}é)
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©Z YERtH(Table 4 F%).

1o 7ol 91
4 W 29

T

Table 3. Analyzing the priority of landscape characteristics

Layer Layer3 Priority Ranking IR
Shape 04714 1
Leaf 0.1334 3
chﬁﬁ;ecs Hlower 02336 2 00071
Bark 00726 5
Fruit 0.0890 1
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Table 4. Analyzing the priority of air pollution-resistant characteristics

Layer2 Layer3 Priority Ranking LR.
Red fine dust 0.3806 2
A uces fine dus
F;d;ih;i Reducing emissions 0.4156 1 00003
] dics Carbog dioxide 02038 3
reduction

*Mﬁﬂ a34< Bk A8 ARAR F Frdddl o
%‘ }038500_% 7P A e AEAS 29
A MeAldE A7 He BEstl g 2A417F
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TR EEHAL AT 03648, oHEE

O

|
E oAl 02501 22 vestth Blda] HE(IR)S
00002 Fo% H7tol AL 100% & 5 U3, H7HE
] %ﬁri gHS TEH 29 I At anE =0
& 4= QItH(Table 5 #%).
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(IR)Z 0.0022%, 010)82 E&Eo] F2% 7l tjgt A
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Table 5. Analyzing the priority of ecosystem characteristics

Layer2 Layer3 Priority Ranking LR.
Diversity of species 0.3850 1
Ecosystem ) .
characteristics Native species 0.3648 2 0.0000
Wildlife feeding 0.2501 3

Table 6. Analyzing the priority of maintenance characteristics

Layer2 Layer3 Priority Ranking LR
Resistance to the cold 0.1482 5
Resistance to the dry 0.1760 2
Resmtlance to the 01727 3
. pollution
Maintenance Resiet 00022
characteristics| Resistance fo the 02387 1 ‘
disease
Resistance to the 01100 6
transplant
Growth rate 0.1544 4

TOET7F 04548 7P A &
Q1 el A el 7kA19) ofmld s %ﬂ% T
= ddd 7]%3/‘3% 03138, GAM> 0.23149] &
sk vl g vl 000022 F8& F7tel o
dl= ol e Aoz YTk Table 7Hx).
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st7] 9% A4
52%<1 7HA1A1 7]
FEAH & 7t
Hgos Add Aolgy
ol ek T840l 02155, U ol 22 oAy
BA7} EEEHA ¢ —L: 01785, 27F7F WEHA e 75
01627, 18] 7t §71=A e 75 U F2k
0.1501 =2 vepyt) Blg g Hl&(IR)< 000112 F&
T gt tist AE SHlE d#Ao] e A= Yt
(Table 8 #=x).
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Table 7. Analyzing the priority of regional characteristics

Layer2 Layer3 Priority Ranking LR.
Historical 02314 3
characteristics

Regional Symbol

. 0.0002
characteristics | characteristics 04548 !
Merorial o
characteristics 03138 2

Table 8. Analyzing the priority of characteristics of civil service

Layer2 Layer3 Priority Ranking LR.
Right height 0.3032 1
- | Root bumps 0.1501 5
Characteristics
of civil Odor problems 0.1785 3 0.0011
service Create a shade 0.2155 2
Pollen problem 0.1527 4
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A YERSTH Table 9 A7),
HF7IRA M AFAE F8E A
011772 71 =4 et 7125 gAsk=d JdoiM 7 5
83k yEAEIe R JeiEth w77k A7t digk o x0t
0.0657, WAIHR] A7kl tiat 2571 006012, th7]19 A
A0 tist 248 =8 w4 dasisinh v 002229 &
3] 00181, o KFE HolAlF 001659 e+ WA UEs:
THTable 10 #=).
FAZNRANME F8o] 0093622 7 =4 =EH 713
23k FEAste R Yeldth A7 (01245) 9 TR
(01177l M 9] FREHRTE tha Woy FA7IZAAE
Fgol gt F8T7t 7HE Eok, 7RSS A= oA

Table 9. Weight of related evaluation indexes of commercial road

Layer3 Priority Ranking
Shape 0.1245 1
Flower 0.0617 2
Right height 0.0576 3
Symbol characteristics 0.0561 4
Resistance to the disease 0.0553 5
Reducing emissions 0.0549 6
Reduces fine dust 0.0503 7
Create a shade 0.0410 8
Resistance to the dry 0.0408 9
Resistance to the pollution 0.0400 10
Memorial characteristics 0.0387 11
Growth rate 0.0358 12
Leaf 0.0352 13
Resistance to the cold 0.0343 14
Odor problems 0.0339 15
Pollen problem 0.0290 16
Root bumps 0.0285 17
Historical characteristics 0.0285 18
Carbon dioxide reduction 0.0269 19
Resistance to the transplant 0.0255 20
Fruit 0.0235 21
Diversity of species 0.0227 22
Native species 0.0215 23
Bark 0.0192 24
Wildlife feeding 0.0148 25

Table 10. Weight of related evaluation indexes of work road

Layer3 Priority Ranking
Shape 0.1177 1
Reducing emissions 0.0657 2
Reduces fine dust 0.0601 3
Flower 0.0583 4
Symbol characteristics 0.0571 5
Resistance to the disease 0.0558 6
Right height 0.0507 7
Resistance to the dry 0.0412 8
Resistance to the pollution 0.0404 9
Memorial characteristics 0.0394 10
Growth rate 0.0361 11
Create a shade 0.0360 12
Resistance to the cold 0.0347 13
Leaf 0.0333 14
Carbon dioxide reduction 0.0322 15
Odor problems 0.0298 16
Historical characteristics 0.0290 17
Resistance to the transplant 0.0257 18
Pollen problem 0.0255 19
Diversity of species 0.0253 20
Root bumps 0.0251 21
Native species 0.0240 22
Fruit 0.0222 23
Bark 0.0181 24
Wildlife feeding 0.0165 25

TEACE T AFAEdS &
717k AR 0,069 ol T83 AL R EEHT. 7}
2] Grf 0017701 3] 001449 22 AP Al

Ase AR FE7F Sl =EHSITH Table 11 35),

TN FHo) 01062% 7P B4 veht, 7t
25 g8kl ol 7P T8 AR R et
HA7HE(0.1245) b AFZRR(01177) el A1 o] 219} frAtsted
TEALE Yol e FREI wA LR vl
NfEe AT F7AA G ZUAEAEE] EAHO 93, ©]
o we} ANET] FHAOE w7)7k A7 00753 wlA
A AL 00690 5 7129 Axdell i AlRAIRS] FR5=
& A EEEATHTable 12 32,

SAVERTERA AN MFAEE FREE 4730l 01586
22 AAEA Aol @ A5 E FAE ¢ de IR
TE ks Aol 383 AR Bt e =R Y
thE A dei o F80] 012372 F WA &S e
el 71245 ket dlold 35422 71 8% A
2 A & 4 Aok J2l3 A5 5L ARA
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Table 11. Weight of related evaluation indexes of residential road Table 12. Continued
Layer3 Priority Ranking Layer3 Priority Ranking
Shape 0.0936 1 Memorial characteristics 0.0296 16
Right height 00682 2 Diversity of species 00293 17
Reduci issi 0.0595 3
Uelng CTTSsIons Native species 00278 18
Symbol characteristics 0.0591 4
- Resistance to the transplant 0.0273 19
Reduces fine dust 0.0545 5
Create a shade 00485 6 Pollen problem 0.0267 20
Flower 0.0464 7 Root bumps 0.0263 21
Resistance to the disease 0.0460 8 Historical characteristics 0.0218 22
Diversity of species 0.0425 9 Fruit 0.0200 23
Memorial characteristics 0.0408 10 Wildlife feeding 0.0190 2%
Native species 0.0403 11 Bark 0.0164 %
Odor problems 0.0402 12
Polen problem 00344 13 555 714 0106, A3 008079] 1 515 olsish o2
Resistance to the dry 0.0340 14 N2E A9 EAS BAsl= Aol /M L3ty B 4 9
Root bumps 0.0338 15 E}_(Table 13 z)
Resistance to the pollution 0.0333 16 AP E I R M9 ARA T ZovE Zriekilo]
Historical characteristics 0.0301 17
Growth rate 0.0298 18 Table 13. Weight of related evaluation indexes of historical and
Carbon dioxide reduction 0.0292 19 cultural road
Resistance to the cold 0.0286 20
- - Layer3 Priority Ranking
Wildlife feeding 0.0276 21 —
Symbol characteristics 0.1586 1
Leaf 0.0265 22
- Shape 01237 2
Resistance to the transplant 0.0212 23
- Memorial characteristics 0.1095 3
Fruit 0.0177 24
Historical characteristics 0.0807 4
Bark 0.0144 25
Flower 0.0613 5
) o Resistance to the disease 0.0382 6
Table 12. Weight of related evaluation indexes of general roads — ;
Diversity of species 0.0364 7
Layer3 Priority Ranking Leaf 0.0350 8
Shape 0.1062 1 Native species 0.0345 9
Reducing emissions 00753 9 Resistance to the dry 0,0282 10
Reduces fine dust 0,069 5 Resistance to the pollution 0.0276 11
Resstance 1o the di 02 1 Reducing emissions 0.0249 12
cotance To Mo dvea : Growth rate 00247 13
Right height 0.0531 o Resistance to the cold 00237 14
Flower 0.0526 6 Wildlife feeding 0.0237 15
Resistance to the dry 0.0436 7 Fruit 0.0233 16
Symbol characteristics 0.0429 8 Reduces fine dust 0.0228 17
Resistance to the pollution 00428 9 Right height 0.0226 18
Growth rate 00383 10 Bark 0.01%0 Y
- Resistance to the transplant 0.0176 20
Create a shade 0.0377 11
Create a shade 0.0161 21
Carbon dioxide reduction 0.0369 12 -
Odor problems 0.0133 22
Resistance o the cold 0.0367 13 Carbon dioxide reduction 0.0122 23
Odor problems 0.0313 14 Pollen problem 0.0114 24
Leaf 0.0300 15 Root bumps 0.0112 25
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0.1643, A% 01556, oFFE HolAlF 0.1067= AelA
ol st MBAEe) FQE0} B9tk A EY AR
Aol 39 5 B4 29 522 Adsis AHd 948
o2 opd 20 £, 123 AET opARe AAAE
Al igel $44 S Relth $2E @E T eo] @
srolEo] TEEtT B, 127 8 03 294
o BE FR4YIN 2257} B »}w e
717 SME|olof s1= BEele o & ITHTable 14 3%,
AEAZA RN ARAR F w)7)712A7 01928, 7
AWA A7 017659) th719 AAe] AT F2ES} &
A E2HUY 8 00602% FEZ0Z 8o 3k AEA
T F957) h2 48] ol BAglel ¥4 Uehit By
A7} Q= Tkme) BAd) A 2713 92 001033 2§ 7]

44 A

Table 14. Weight of related evaluation indexes of ecological road

Layer3 Priority Ranking
Diversity of species 0.1643 1
Native species 0.1556 2
Wildlife feeding 0.1067 3
Shape 0.0650 4
Reducing emissions 0.0575 5
Reduces fine dust 0.0526 6
Symbol characteristics 0.0478 7
Memorial characteristics 0.0329 8
Flower 0.0322 9
Resistance to the disease 0.0317 10
Carbon dioxide reduction 0.0282 11
Historical characteristics 0.0243 12
Resistance to the dry 0.0233 13
Resistance to the pollution 0.0229 14
Growth rate 0.0205 15
Resistance to the cold 0.0196 16
Leaf 0.0184 17
Right height 0.0180 18
Resistance to the transplant 0.0146 19
Create a shade 0.0128 20
Fruit 0.0123 21
Odor problems 0.0106 22
Bark 0.0100 23
Pollen problem 0.0091 24
Root bumps 0.0089 25

3 001012 F2%7F 71 WAl =2 E0t(Table 15 %),

V. 28

w AT MEA VIERE VIR E A lff& ﬂé
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N 7I2FEE S8l

A, M2 e 1% WrPIEd AFARE A
o ol S 9o FHE 2 AT AwS AA 6709 57t
713} 25709 ARARE AgElesiel, 6709 BrES A
HFHE, W19 AAE, AT, frAded, A9S

\I

].
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Table 15. Weight of related evaluation indexes of automotive-only

road
Layer3 Priority Ranking
Reducing emissions 0.1928 1
Reduces fine dust 0.1765 2
Carbon dioxide reduction 0.0945 3
Shape 0.0692 4
Resistance to the disease 0.0430 5
Flower 0.0343 6
Resistance to the dry 0.0317 7
Resistance to the pollution 0.0311 8
Diversity of species 0.0297 9
Symbol characteristics 0.0293 10
Native species 0.0282 11
Growth rate 0.0278 12
Resistance to the cold 0.0267 13
Right height 0.0204 14
Memorial characteristics 0.0202 15
Resistance to the transplant 0.0198 16
Leaf 0.0196 17
Wildlife feeding 0.0193 18
Historical characteristics 0.0149 19
Create a shade 0.0145 20
Fruit 0.0131 21
Odor problems 0.0120 22
Bark 0.0107 23
Pollen problem 0.0103 24
Root bumps 0.0101 25

sI2xzAs|X| H| 492 1520213 22)) 51



Journal of the Korean Institute of Landscape Architecture 203

ARl ARATE £, 2
¥, 71LAA ] ARA RS ARA A7 w 7] 7k
g olatshea Xﬂ.% A #94e ARARE FUE
ME, o FE oAy, FAREA Y AlFAEE Wl
W22, Waal g, Wisl s, Welald, AdEEion, A
EAo AREATE oa;\} AR A 7]L:1/H upz|Eko 2 A|mH
o] AFA RS AR, Helgr14d, e, 1sA
Z7FEEOIl. oldd A VRS s 3 o
7P1EE AR TR Tk ﬁwﬂ"g«] o Ao] wigd
ZAo|th

AR, HF =38 F7P1Es *ﬂTXlE%Oﬂ et 2=
gotar] et M7t 2AE AHP7IH S 83kth £4
I 7tE 9] Al met TR0 Aol Blou A
7FESE GFkR, dilEvtRE AR e é
et FLE7F = veht 371 3 ZFERF disixe
AV AR Yetoy, FA7IRAAE AR 444*4(0.2250)
I A E3(01984) o] F LA EZHol AlRle] HoA}
R EHGL Ek]o] A—];Gg_i _,_{;qgo]o]: O].l—_ 740i L}ﬂ-
stk 2 AR 54 A AR AFYS 3440 UE
A RO 712 FAo] WrPlEe Fomo

248 %
PP FIL 9SS HolFI Utk AR E A
E

.

]

N
2y

s

oX, oX

s

18

[ed

E

—
O

é

EEHULL AHHEAE
A t *Mﬁl&ﬁé*é 04266) X}Ex}g‘/‘w}i—* o)7] 9.8 A 7+

o
Aol e ﬁéﬂﬂ%% B}?Jﬂ *—é;ﬁ%‘ o7t JEe HolE 2

“égl Hl%%]ﬁ% %— )
SGAREe AFAEE %&E—t— Wi 717k A7E
7P A veRETh AEARE ] AFAR F8EE T
TF33(0.3850), FA1E=g> el S/d(0.2387) ] 718 T8
s 2Rt A 954§ 4E40448) 9 TRETH =
grom, ARl S HA4a(0.3032) o et F2&=7F =7
UrE}kkE} 74 ﬁ47}7lf U =28 ARARY] FoEE 4T
w2 AR, o

7

3

71 O%Ziﬂ TE FoAE WA E
A F A FEE sk Aol 7P F8aivhs Aol
olgdt AFAEI FLEE JIRFE Agsket oA
A AEEolol & AR F8d F UL Aotk

A, 712588 ARAE F2ES 24813k A7t

E2oMe £5(0.1245), 2(0.0617), AAF3(0.0576) ol
o & AWRAINE FF0) 143 At e 55
& $5S AYSE R0 228 TANFl @ F Uk 9

7FzAME FR(01177), ¥717k= A2H0.0657), PlAIHA]

oZi

o =

52 3$I2xASkEIX| M| 49H 15 (20211 2%)

A7H0.0601) 22 3 01 skl Wi 7|7k A2kt mAE
A Az AFAETF 22 FLEE Yehlo] 2 g2
YA AF7HES ~**°1 IHE AW EEEHAES ¥
F Ak FANZANME £8(0.0936) 2] MEARE Zﬁgﬂ
7P =%, AA431(0,0682), w717k A7H0.0595) 9] &
EEEo] 739 T4 Bk opel ARl ﬂ
oA FHel tigt TREF EA L}E}kkl oyt FHE 7}
Z25 AA A A{x%Og _]_gqg}]o]; g Aot}

A7 Z M 8(0.1062) 2 FL2E7F 7HE =9k,
i 71712 A740.0753), HWIWI A17H0.0690) 2.2 et 470
F2HPM e AFAE 85 95 S e
A A7FR A= A (0.1586), AEIVIES A= ST
(0.1643), AFsAFFA7FE = Wi 7|17k X17‘(0 1928)l gk =

257} iﬂl UERY Al FAE B3 7R EA ] ghe A2
e A7 =4 22 AR JP‘EJ AT

el 7?:%%63@1*1 T ARz g TR =7
Uehd A, 7t25 A4 A 7HE §36d #Alel 7P T8
i Z]Ei T2 7H Foe YEARNE 4 ASith
Z, Ai7kEs 7HR *‘XHEI A‘H 54978 712 A3
Ulilt F oA 1 rﬂoH iﬂl

2 F8E

Aol = —CLH*JF% E}%*é-é— %ﬂ—cﬂf& *Hi% /‘]Ei 249

T3 AHP 712 A9l A7E Eoke] ZddAte A
/e Yo, o]yt aAAg e A3 Fe A A
w/FEe T A¢HA A, Fel IFe weEbA oAt
A% Asprt g2l F Qlvke BRo] X4 RyEy|: & b
(Choi, 2020), AE7F Het W7 Al 1 Hgo] W4E & 9
T AL AR R derh o A VIR /8 T T4
MM FAd el By, =4 AR Qs 7F2 o] EA)

= 8o dsiMe AL 7t {3l tist xﬂwﬁr o]
EHUF ToEE AMET ok IS ASE wekdn

References

—

. Behrens, F. L.(2011) Selecting Public Street and Park Trees for
Urban Environments: The Role of Ecological and Biogeographical
Criteria, A Thesis for the Degree of Doctor, Lincoln University, New
Zealand.

2. Choi, M. C.(2020) Evaluation of analytic hierarchy process method
and development of a weight modified model. Dachan Academy of
Management Information System ‘Management & Information Systems
Review' 39(2): 145-162.

3. Duke, J. M. and R. Aull-Hyde(2002) Identifying public preferences

for land preservation using the analytic hierarchy process. Ecological



Jtz4 MY FIPIEL HEXIES 3QE =4

-2

Economics 42: 131-145.

. Jim, C. Y.(1999) A planning strategy to augment the diversity and

biomass of roadside trees in urban Hong Kong. Landscape and Urban
Planning 44(1): 13-32.

Jim, C. Y and H. T. Liu(2001) Species diversity of three major urban
forest types in Guangzhou City, China. Forest Ecology and Management
146: 99-114.

. Kim, M. K.(2020) The problem of partialization persist of street tree

and Seoul effort to improve resilience. Seoul Isnstitute of Technology
Spotlight Vol 8.

L, Y. Y, X R Wang and C. L. Huang(2011) Key street tree species

selection in urban areas. African Journal of Agricultural Research 6(15):
3539-3550.

. Miller, R. W., H. J. Richard and L. P. Werner(2019) Urban Forestry

Planning and Managing Urban Greenspaces, 3th edition, PDF, ePub

10.

11.

12.

13.

14.

Journal of the Korean Institute of Landscape Architecture 203

eBook.

. Pauleit S.(2003) Urban street tree plantings: Identifying the key

requirements. Proceedings of the Institution of Civil Engineers-Municipal
Engineers 156(1): 43-50.

Sanders, R. A.(1981) Diversity in the street trees of syracuse, New
York : Urban Ecology. 5: 33-43.

Santamour, F. S.(1990) Trees for urban planting: Diversity, uniformity
and common sense. Proc. 7th Conf. Metropolitan Tree Improvement
Alliance(METRIA), 7: 57-65.

Satty, T. L.(1980) The Analytic Hierarchy Process, New York :
McGraw-Hill.

Thaiutsa B., L. Puangchit, R. Kjelgren, and W. Arunpraparut(2008)
Urban green space, street tree and heritage large tree assessment in
Bangkok, Thailand. Urban Forestry and Urban Greening, 7(3) :219-229.
http://data.seoul.go.kr

Received : 23 December, 2020
Revised : 19 January, 2021
Accepted : 19 January, 2021
301E AT

(1st)

#2x288/A] Hl 492 13014 28) 53



