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The Impact of Street Characteristics

on the Streetscape Greenness Index in Rural Area
- Focused on Yesan-gun -
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ABSTRACT

The study analyzed the greenness index that residents experience on the streets of rural areas, where characteristics
are different from those of urban areas and the effects of these characteristics were investigated. In Yesan-gun, Chungnam,
in order to analyze the greenness indices, the streets were categorized into 7 types. Then, two types of streetscape greenness
indices were surveyed, analyzed, and compared. One is the street-trees greenness index which takes into account only the
trees lining the street and the other is the street greenness index considering total artificial green, natural green, and productive
green surfaces. As a result, using the street-tree greenness index the street greenness index of Yesan-gun was analyzed
as 15.93% on national highways, 26.14% for local roads, 28.28% for gun-roads, 24.72% for myun-roads, 40.70% for li-roads,
32.78% for nong-roads, and 18.36% for urban planning roads. Using the street greenness index, the street-trees greenness
index was analyzed to be 5.02% for national highways, 9.10% for local roads, 8.55% for gun-roads, 4.51% for myun-roads,
6.92% for li-roads, 2.56% for nong-roads, and 9.39% for urban planning roads.

To analyze what factors have an impact on the street-trees greenness index and the street greenness index, the study
analyzed the effects of street side-land uses, lane types, street-trees, and sidewalks. As a result, both the street greenness
index and the street-trees greenness index responded according to the land use adjacent to the street, lane types, and sidewalks.
The street greenness index did not change due to the existence of street-trees, but the street-trees greenness index did.
Through comparison with other studies, it was found that Yesan-gun needs to improve its streetscape to improve its greenness
index rating.

Key Words: Rural Landscape, Street Landscape, Street-Trees Greenness Index, Street Planting, Street-Trees
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Table 1. Survey points by Street type in Yesan-gun

National roads
Local roads
Gun-roads
s Myun-roads
e Li-roads

Nong-roads

™ s
01 2 3  Skm

Figure 1. Location of the site(Yesan-gun)

7EH AR 5 ZFHYOD, SR of

Eﬂrxﬁ‘ﬂ A& *}g fl5ted Cho(2003) 7} 783 X
7FE Fgol AA 15m W19l wEoldlM 7t A

AHS AR
T AR A 7= A}?<1° st Al AAw
A =4 Qo] Aok WANES AEste TS AEs
% tH(Figure 2 3%).

SAA olH| Ao 7Rl A= ol HE .€- Jo] %43} &
T AEE dehiaby] Ex99 FhElE IS A o]= A
4 390] K5 Nikon D00 AHE315129, Akel 4243
H]<=31 Wi &3} 328 7FX & Nikon 50mm 14D RS A3+
sttt

No.

No. of No. of No. of

Street type line Road name surveyed | surveyed | surveyed
line area point
National roads 5 | National road 21, National road 29, National road 32, National road 40, National road 45 5 15 90
Local roads 6 | Local road 602, Local road 609, Local road 616, Local road 618, Local road 619, Local road 645 6 18 108
Gun-road 1, Gun-road 3, Gun-road 5, Gun-road 6, Gun-road 7, Gun-road 8, Gun-road 9,
Gun-roads 18 | Gun-road 10, Gun-road 11, Gun-road 12, Gun-road 13, Gun-road 14, Gun-road 15, Gun-road 5 15 90
16, Gun-road 19, Gun-road 20, Gun-road 21, Gun-road 22
Sapgyo myun-road 101, Gwangsi myun-road 101, Daesul myun-road 101, 102, Bongsan
Myun-roads 10 | myun-road 101, Sinam myun-road 101, 102, Sinyang myun-road 101, Oga myun-road 101, 5 15 90

Eungbong myun-road 101

Li-roads 91

Daesul li-road 201~4, Yesan li-road 202~4, Sinyang li-road 201~11, Gwangsi li-road 201~10,
Eungbong li-road 201~8, Oga li-road 201~7, Sinam li-road 201~8, Godeok li-road 201~8, 5 15 90
Sapgyo li-road 201~9, Deoksan li-road 201~12, Bongsan li-road 201~8, Daeheung li-road 201~5

Gwangsi nong-road 301~5, Sinyang nong-road 301~6, Daesul nong-road 301~4, Daeheung
nong-road 301~5, Yesan nong-road 301~3, Sinam nong-road 301~13, Eungbong nong-road

Nongroads |90 | 351 "5 " Sapevo nong-road 301~22, Deoksan nong-road 301~6, Bongsan nong-road 301~2,| b 0
Godeok nong-road 302~11, Oga nong-road 301~12
Urban roads 5 | Yesan-eup, Ducksan spa, Yesan general industrial area, Yedang general industrial area, Naepo city 5 15 90
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a: Method of using a tripod b: Location of take a picture

Figure 2. Methods of recording greenness index
Source: a: Osaka Prefecture(2013) Greenness index survey guidelines. p.14,
b: Cho(2003) Promoting green streetscape in Seoul. Seoul Institute. p. 22.
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a’ Street greenness index b: Street-trees greenness index

Figure 3. Analysis methods of streetscape greenness indices
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Table 2. The street adjacent land uses by street types

st |0 | M | e |t | ™
National read 5 12 2 71 0]
Local road 5 5 - B 108
Gun-road 2 12 3 73 0]
Myun-read 1 9 - 70 0]
Li-road 2 - 2 % 0]
Nong-road 8 - 7 /6] D0
Urban read 18 24 ¥ 12 0]
Total (%) 51(79) 62(96) 50(77)  |436(748) | 648(100)
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Table 3. The presence of street-trees by street types 2. A2 =AIE
Street type Street-trees Non street-trees Total o
Natiorel rced 5 I3 % 2] ;L ix ]L iiu—}?]]i% o wus Ea e =g
Local reed I3 63 108 v X = omEe
Gunroad kS 57 0 HIET SAEE S
Y — 0 i 0 T2 F8E 3 VIR SAEE T % 15.93%, AW 26.14%,
Tioad - o " 5 28.28%, W& 24.72%, 40 0%, 5% 32.18%, =X
y— 5 p " YEE 1836%E BAHJUL tEF 5AES FEE 502%,
Urtan road © 5 @ AWE 910%, T% 855%, W% 451%, B% 6R% F&
Total(%) 21(427) 71573) 618(100) 2.56%, ENAYER 939%=Z A=A Table 6 2=2).
7HE HAE0] A Blst gt 7P w9kt Hedt v
T, SHEE 5ol 183%=E ZAE AT e B2 AN FH EAoldo] A - gHoE AEATY
53] 2k, 9k gk, F2 A5 7R 8l ARl EAste w2 7}i A& et 210 HQlth
B, =2 SR A=Az B Qo] 7zt jiv L 7}i—é’“ A0 Ag ViR 24 3 Bt He
T A& 338 ¢ stk AZHA QI B2 fEdM A delged, 1% BAAER

= 39,9 27 A e, o w2 SEn el 4 gee
3440 WHE, AN, TR BEY A% SH 280 W Qs kRS A dske A4 R e sles BA8E
Hlolu, 1 9] FlEsl SR $940) gl 1440 Wz = ek 20 BuEn,
APEIEH Table 4 3).

MR 2 BEe] A Ad A = 1577 A9 (24.0%) Table 6. Average of streetscape greenness indices by street types

i (unit: %)
tho] Bt 9o, T ol BErt gllth(Table 5 #2).
Street Street-trees Non street-trees
Street type greenness index greenness index | greenness index
Table 4. Lane types by street types (A) (B (A)—(B)
Street type | 1 lanes | 2 lanes | 3 lanes | 4 lanes | 5 lanes | 6 lanes | Totzl National road 1593 447 1146
Natiorgl Toad B 6 B B » 6 @ Local road 26.14 9.10 17.04
Gun-road 28.28 8.55 19.73
Local road - 8 2 18 - 9 108
Myun-road 2072 451 2021

Gmred | M | ™ | 2 - - ¥ Li-road 4070 692 3378
Myunreed | 21 ) 89 | - - - - % Nong-road 3278 256 3022

Li-road 8 4 - - - - %0 Utban road 1836 9.36 9.00
Nong-road 6 9 2 4 - - D Average 26.70 6.50 20.21
Utlen rad - % 2 1 3 8 o)

EA 2 a8

Taad(%)  [196002) [208)| 8(12) [106(164)] 75(39) | (35) 648(100) 2) 712540 mE HAE
712 EXol & gelo| mE 712 mAlES A - ©@o] 2970%
) 7 =9r0 le =13 9 = ‘l— A olsf] =A &
Table 5. The presence of sidewalks by Street type 27V BSen, = e T A 1= 05 = 2
AE 707 Helt) 7P v X2 vlud ARl & 4 Qe
St bpe | Sidewelk on sidevalk Totl A (1167%) oW, 712 ol EXo]& 5 A Eo] A&l A

Netiora] road J 8l 0 AAFE = Uehdtes s ¢ 5 dth

Lol read u oA 18 N2E =ASANE ZHAT 105%E 71 ==, 2

Gurrroad u 7 0 GA ] FHY AHAA, t2F A Fo2 Qs =A 24
Myun-roed 2 0 Sy H A2 HOITKTable 7 %),

Li-roed 2 8 0 V2 e mE 7FRE 5A1&9] Aol vH|Z T Table
Norg rcad 8 © 0 8 Fx). 3 7tES7F e %OM V2 HAE] w4
Urben rced ¥ 10 S eyt 712971 gl XY B2 8 FEY PE UE §
Totel(%) 157(24.0) 491(76,0) 643(100) O F(Table 3 #%) Z& A=A ¢ {L o B8 §30F o)
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Table 7. Average of streetscape greenness indices by land use

(unit: %)
Street Street-trees Non street-trees
Land use greenness index greenness index | greenness index
(A) (B) (A)—-(B)

Residential area 1817 513 1245
Comrerdd area 11.67 555 6.12
Industrial area 24.76 10.75 14.01
Farm land 29.70 6.35 23.34
Total 26.69 6.57 20.12

Table 8. Average of streetscape greenness indices by Street-trees

(unit: %)
Street Street-trees Non street-trees
Street-trees greenness index greenness index | greenness index
A (B) (A)-(B)
Street-trees 2592 1098 1495
Non street-trees 21.26 3.28 23938
Total 26.69 6.57 20.12
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Table 9. Average of streetscape greenness indices by lane types

(unit: %)
Street Street-trees Non street-trees
Lane type greenness index greenness index |  greenness index
(A) (B (A-B)
1 lanes 36.44 4.67 3177
2 lanes 26.01 784 18.18
3 lanes 16.72 5.99 10.73
4 lanes 16.17 721 8.90
5 lanes 16.09 3.7 12.38
6 lanes 15655 6.87 8.67
Total 26.69 6.57 20.12

Table 10. Average of streetscape greenness indices by sidewalk

types (unit: %)
Street Street-trees Non street-trees
Sidewalk types greenmness index greenness index | greenness index
(A (B) (A)—(B)
Sidewalk 1854 736 10.68
N sdewalk 29.29 6.15 2314
Total 26.69 6.57 20.12
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Table 11. Normality test of streetscape greenness indices Table 12. Factors affecting streetscape greenness indices by street
- characteristics
o OTMOBOIOV™ | g1 iro-Wilk
Division Smirnov* L Street greenness Street-trees
Street characteristics . .
df D df J2) index greenness index
National road | 90 | 0200" | 90 | 0.003 Statistic 211478 158622
Local road 108 0.200° 108 0415 Street type’ Df 6 6
Street Gun-road 90 0.200 90 | 0327 p value 0.000° 0,000
grgenne& Myun-road 90 0.200 90 0520 Statistic 128474 20441
index Li-road 90 0.027 90 0.014 Street adjacent IF 3 3
Nong-road | 90 | 0005 90 | 0031 land use
p value 0.000 0.000
Street Uban toad | 90 | 0012 9 | 0021 — i s
types National road | 90 | 02007 | 90 | 0003 ) Sttistc > o
Local read | 108 | 0200 | 108 | 0415 Street-tree o ! L
Strect trees | Cunroad | 90 | 02000 [ 90 | 0327 P value 0.063 0.000
greemess | Myun-road | 90 | 02000 | 90 | 0520 Satistic 213187 114.051
index Li-road 9 | 0027 90 | 0014 Lane type’ Df 5 5
Nong-road 9 | 0005 90 | 0031 p value 0.000" 0.000"
Urban road 90 0.012 90 | 0021 Statistic 75971 22134
Six Residential area 51 0.006 51 0.000 Sidewalk* DF 1 1
eet . =
oo CamHual am | 62 o,zooﬂ 62 | 0132 D vale 000" 000"
ey, | Idustrid aea | 50 | 0.200 50 | 0513 Reostal-Walls Toot
Land Famland | 485 | 0002 | 485 | 0000 * Grouping variable,
uses Residertial area | 51 | 0.000 51 | 0.000 ™ 0,05,
Street-trees o eidam | 62 | 0006 | 62 | 0000
reenness - -
index | ndwtidlaea | 50 | 0076 S0 | 0004 ZH8HA] G2 02 A7, ol w&9 IEARS 74
Pemlrd_| 1 | 000 | %% | 000 sHe 24 7hed 71R 528 S 29 SN 7
ot Bt B el L F7h AR FRE 9739 doht Fu A0l gl w2
St | Dex [ Nmstreettress | 371 02000 | 371 | 0016 A g AAER] So] A7 243 Ao Fkh)
eSS H W3] 8] HAS dd dFE AyE Ae
Uees | Spreet- trees | Street-trees | 277 | 0000 | 277 | 0000 1EA7sh wlatsh] <13 B 1& 249 Are A A,
greenes EA, A, AR AT 55 e dx
nx |Mnstetties] 971 | 000 | 7L ) OO0 o) AHAA Mla g 3 & gdnh T0H 54 o
1 lares 196 | 0200 | 196 | 0002 229, Cho(2003) 8] A1&A19] A2 22t Park(2005) ] -7
Sttt Aol AT B Avdse wwsd AeA A #a
. . 0 A 2| 0, 3] AL O 040
gﬁf‘ 1 oo 06 | o1 | 106 | 0066 13.67%, 1Al ;ﬂﬂ_] A 982%°0 b3l it 26.70%2]
5 lanes 25 | 020 | 25 | 0093 7I2 ZAER 953 =2 22 eyt o] okl
Lane 6 lanes 23 | 02000 | 23 | 0129 TEolghs 7 BAdo] & ukdd Aojgky & 4 9t §)
types 1 lares 1% | 0000 | 196 | 0000 Ak o akte] 7t 2 A& (543%) 2 v SehE AA 9
2 lanes 290 | 0000 | 290 | 0.000 1
Street-trees - s T oo R TFHAETE G AL gold 4 9l
. . . paRe] = 2]8 Zz)8lo
s | o | oo | o | om0 Cho(2003: 2006) 7 NEA 742 %A% SeolA AA
5 lanes 25 [ 02000 [ 2 | o141 o 53 SAE Ve - HRAERY A 0% (5
6 lanes 23 | 0000 23 | 0000 wed 24 9 st Brbse A 7 23%, HE7HA
Street Sidewalk | 157 | 0010 | 157 | 0.003 24%), ANER 30%, AAER 12%Z k9] 7t HAE
greenness HLdMS Ao sy 0, =y 3= [AR=A
Sidewalk A9t MEAl B BAIE 27 IAY HE SAES
Street-t Sidewalk 157 | 0000 | 157 | 0000 o
ggm:f 22317 9t}
index Nnsdewalk | 491 | 0000 | 491 | 0.000 Furusawa(2005) &) EA15A 23t A4 a3to] AaiA o
" This is a lower bound of the true significance, oIk AL AFHZARIA ZA]E0] 25%7F ‘éi’f\% 75“?‘ ANEE
# Lilliefors significance correction. o] 7= wE7to] =uh= QA BB GS o] A o

84 T=x783)A] A 474 65.(20199 129)
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AR 5 5(15.93%) ¢ HE(24.72%), EANAYERE(1836%) &

e A go] Fuslol £ k27 v

A5 23 8E ML YL @ 5 ek
HE £

AAYER HAE 7fAdo] BLghe

& % gt
N. 28

VI RTL ERE 5 DA SIS A 2E
2478 ZAA
]' &E (648UH) ]’;\)\,L.

25 9 2o 930
EAAGERAN B0l 5 et
2 LR WU, LU, ol

A Adstal & VH ﬂEHE HM_U% 1 = Tk
Ao A5 S5 ZPJZQQE%EJ%‘% ’801%’1
© &5 1Y) ghe 2t 7tEd BEs A4 AR
24.0%°1%F SR8k,

A, 7t £ 7t A8 2k 40.20%, 55 32.78%,

TE 828%, AWE 2617%, WL 24.72%, EAAYEE
18.36%. == 15.93%% FAHEAT 71 52 7t HA1EC]
vehd 3 ElES’Jr %Eolﬁ‘r. 7tER ] ExJo]go] F&
Ao offA glom, 97 A=A (doh7h =2 1l
&5 AASL Sl 7&1'7} fleolle =7t B2 7tE
Ao et HE 7P Y

HAE0] Yehd 7t

FIE Fe2A AARY T =27 A HlEo] Fob A
HbA 0 2 o slz =A|go] ZAF )

AR, 712 8 712 SAES BAAREER 936%, Al

W 910%, T 855%, % 6.92%, R 451%, =% 447%,
FTE 256%9 o2 JtES mAEC] WA B4 EA 7
=2 VRS BAES B SAAIERE oAkt 8 vt
RN A B #FEA], A | 913 MR R 2 S
7b 4R RS AL BE QM 24 2 AL ok
ojo} MR FhoAs 7MY W2 A%E HAth

A, 712EAE SAES AT 72 SAE]
7tEw Exjoldo] A - % 1322 7k AL, 121491 7350l
=A Yebitth ole F&4 e 5Adolg} Holm, 97 24

49} k] AR Q8 712 HAg0] A B4
itk olsh Wl 3¢iAIo] T, AH4e] H, HEzh gl ol
A 7t =AW BHEE, o) BAY) B4 g4
ok AL & 5 ok

THA, THzE 0] %A% WA 20l Asugih 7}
24 S0l 3, A4l B, 2o §- o} e
23} 7424 2480 GBS AAE A2 Fasgion, 7}
o) § 7 A2 =AY GBS SRS AE T
A% Eal B39 o2 Eal $EATNN 7 24
&2 hzsuhe 979 ot Fu Exo]go] T2 wa)
o § Atk A Hsd

oA, AAATAAS} Hm A, A2 FE, AL
EAAZERY A% h2 %A el Bege Flsin

RAEo R Tt =Ag 24 99 hes AA7t 2ew
o AYATE Fo) sk AW 5EAY Fhze] A9
53] 72wl EAolge] 4 - B 53 2 ANEAY A9
S IR 2N FAS 6l 2SR BEA AT BRRS

S o olETHE ATl 24, H8AT, 1F B4 M4,
AQAA 484 FR 5 k2 =4 3
Al h2s 4A7 Bast,
B ATNE $EAQ A2EYT N S48 9 ke
F EA8S BAST e AR sk} S48 ge
S L ER S
g BAY A} 0542 A
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