HRIRESTHITEEEE 223) ¢ 55~71(2019) DOI : https://doi.org/10.13087/kosert.2019.22.3.55
J. Korean Env. Res. Tech. 22(3) : 55~71(2019) ISSN 1229-3032

—XI_-l = S
FEM" - elp?

A Study of Evaluating Streetscape Green Environments

to Improve Urban Street Green Spaces
- A Case Study of Jeonju City -
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ABSTRACT

The purpose of this study is to propose an evaluation method to assess green environments of street-
scapes to improve urban street green spaces in Jeonju City. Through a rapid assessment of urban street
green spaces, we suggest an objective basis for expanding street green space as well as for adopting
sustainable maintenance and improvement measures. We choose 12 sections of streetscapes (roads and
sidewalks) to investigate existing street conditions which have more than four lanes and function as
major road axes. Six large roads and six medium roads of Jeonju City center area are investigated
as pilot assessment study sites. Site inventory checklists consist of environmental characteristics of
streetscape, street tree status, and planting condition evaluation. Environmental characteristics of street-
scapes are composed of physical and neighborhood factors. For instance, items for physical factors are
types and width of road/sidewalks, paving materials, tree protection materials, and green strip. And sur-
rounding landuse is a neighborhood factor. Assessment items for street tree status are street plant
names (tree/shrubs/ground cover), size, and planting intervals. Planting condition evaluation items are

tree shape, damage, canopy density, and planting types with existence of adjacent green space.
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Evaluation results are classified into three levels such as A(maintain or repair), B(greening enhance-

ment), and C(structural improvement). In case of grade A, streetscapes have enough sidewalk width

for maintaining green strip and a multi-layered planting(in large road only) with fairly good growing

conditions of street trees. For grade B and C, streetscapes have a moderate level of sidewalk width

with a single street tree planting. In addition, street tree growing conditions are appeared poor so that

green enhancement or maintenance measures are needed. For median, only grade B and C are found

as its planting growing foundations are very limited in space. As a result, acquiring enough sidewalk

space is essential to enhance ecological quality of urban street green. Especially, it is necessary to have

green strip with reasonable widths for plant growing conditions in sidewalks. In addition, we need to

consider native species with multi-layer plant compositions while designing street green.
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Figure 1. Study site
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Figure 2. Streetscape section view
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Table 1. Street green inventory checklist comparison
Condition
Category Parameter Tty
soil compaction, site conditions(planted too high or low, choking
NYC Biological wires, water pooling), tree maintenance, tree damage Excellent
Parks & (leaf/branch/disease), overall tree condition Good
Recreation street width, building height, street slope, median strip, # traffic lanes, Fair
et al. Physical on street parking, sidewalk width, sidewalk condition, signage present,|  Poor
(2010) street facilities, mulch, trash, pavement in canopy zone, paving Dead
Social presence of garbage, stewardship, graffiti, landuse
Tree Type street tree, green strip
Condition trec name, shape, prune, street environment and facilities
Korea Street Facility overhead wire, signage present, street lamp A(gogd)
SP; (;izite Neighborhood road type, sidewalk width, landuse g(gggr))
(2014) Detailed Investigation| planting structure drawing
Growing Condition | insect/disease, soil condition
Social/Cultural local history, landscape characteristics
Climate precipitation, growing degree days, exposure
Scharenbroch | Urban traffic, infrastructure, surface Dead (0)
et al. Physical texture, structure, penetration 1;(:1? ((21))
(2017)  |Chemical pH, electrical conductivity, organic matter Good (3)
Biological estimated root area, a horizon, wet aggregate stability
tree type genus or species
City of |tree condition traffic, infrastructure, surface GO(.)d
P - P Fair
Portland |tree size height, diameter Poor
(2017)  |planting site type curbtight, cutout, median, planting strip, swale or Dead
planting site width | measured from inside edge to inside edge perpendicular to the street

Table 2. Street green inventory checklist

Environmental ) Planting condition evaluation
(Physical & Neighborhood) Street tree status AR (57725 Items Rating (points)
@D Road types and width|@D Tree name @D 1Tree @ Tree shape Very Good (5)
@ Number of lanes @ Tree size @ Tree+Ground cover | Tree damage |Good (4)

@ Sidewalk width @ Tree planting intervals|(@ 1Tree+Shrub @ Canopy density |Moderate (3)
@ Paving materials @ Shrub name @ 2Trees @ Planting types* |Poor (2)
® Tree protection frame (& Ground cover name | 2Trees+Ground cover Very Poor (1)

® Tree protection cover
@ Green strip
Surrounding land uses

® 2Trees+Shrub

* Planting types evaluation point:
- 2Trees+Shrub and more (4)
- 2Trees/2Trees+Ground Cover (3)
- 1Tree+Shrub (2)
- 1Tree/1Tree+Ground Cover (1)
- add extra (1) point for existence
of adjacent green space

Aot SR le 98, ASSHEY],  WEke SRS Y, 29 B, 4E v
TR, SRR, AAREE A fE+AH 5§ FD) 7IESR 1-50 0% kst 4714
Ao e AT £ ApelA wEd dEe] FEE A 20470l o, A



X: none

60 EA - A8%
Table 3. Environmental characteristics of street green
Road Sidewalk
Name | Lane| Widtm) | W90 | paving | Green | 1pp | pe | Widhim | Land e
(Median(m)) | [ oft Right Materials | Strip
BJ1 8 30(2) 10 | 10 | IB+AC 0 X X 50 MDR
BI2 8 30(2) 10 | 10 | IB+AC 0 0 X 50 HDR
GRl | 6 26(2) 5 5 IB+AC | A(R) X X 36 CM
GR2 | 6 26(2) 5 5 IB+AC 0 X X 36 CM
ISB | 6 26(1.5) 4 | 4 | IB+AC X AL) X 34 MDR
HS 6 26(2.8) 5 5 IB+AC 0 X X 36 HDC
GH | 5 20 5 | 5 | IB+AC 0 0 AL) 30 HDR
SWI | 5 20(2) 5 5 IB+AC 0 X X 30 MDR
Med- | SW2 | 4 16 5 5 IB+AC X 0 X 26 MDR
ium | PDI1 4 16 5 5 IB+AC X 0 X 26 LDR
PD2 4 16 5 5 IB+AC X 0 0 26 CM
CG 4 16 5 5 IB+AC X 0 X 26 CM
BJ1: Baekje-daeroO1, BJ2: Baekje-daero02, GR1: Girin-daero01, GR2: Girin-daero02, JSB: Jangseungbaegi,
HS: Hongsanro, GH:Gyeonhwonro, SW1:Seowonro01, SW2: Seowonro02, PD1: Paldalro01, PD2: Paldalro02,

Fa7tel 4% 19 Al

o2 37k

o
Aqs

(Table 2).

N FE F3re] Haghe 47ola kS 20

ol 4L 37te g2 FulEsto] A(14.8~
20), B(9.4~14.7), C(4~9.3)2 F-&3s}5ith

CG: Chunggyeongro,
O: both side, A: one side only(Right/Left),

density commercial, CM=Commercial
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TPF: Tree protection frame, TPC:Tree protection cover
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Table 4. Street tree status and planting types in large roads

. . Tree Ground
Road Planting Structure Plan/Section view Road | Sidewalk| Green | Planting - - Shrub cover
Name Side |width(m) | strip(m) |  types | pame Height Width R(®)| mame | o
_ £ £ 7S | 8 6 30
adk o Sl L | o 3| 21+GC - |LPHLIR
ST ﬁﬁﬁﬁ%ﬁﬁ@ﬁkﬂﬂ CD 12 6 |40
BIl M - 2 IT+S |CR | 5 3 10 |BM,ND| -—
7S | 8 6 @ 30
R 10 3 2T+GC — |LPHLLR
D 12 6 40
GB . 10 45 25
L 10 15 2T+S e
AB | 8 6 25 |AB RC
B2 |5 M - 2 IT+GC | ZS @ 6 4 120 - 7
7S | 8 6 30
R 10 15 2T+S IGBM
AB 12 6 | 40 |AB RC
L 5 0 IT GB | 7 3.2 - -
GR1 M - 2 IT+GC | PD @ 4 2 15 - PS
R 5 15 IT+S | GB | 7 3 20 |BM, AB| —
L 5 15 IT+S | GB | 7 3 0 15] SP -
GR2 M - 2 IT+S | 28 | 7 4 20 |BM,ND| —
R 5 15 IT+S | GB | 7 3 0 15] SP -
L 4 0 IT Pl 5 5015 - -
JSB M - 15 IT+S | ZS | 8 4 20 |BM,ND| —
R 4 0 IT PI 5 5015 - -
L 5 15 IT+S | 28 | 7 4 15 |BM,IV| —
HS M - 28 IT+S | ZS | 6 3 15 |CNv —
R 5 15 IT+S | ZS 5 3 15 |BMIV|] —

* L: Left, M: Median, R: Right, R(B)diameter of Root (diameter at Breast height), T: Tree, S: Shrub, GC: Ground cover
* Tree: AB(Acer buergerianum Miq), CD(Cedrus deodara (Roxb.), G. Don), CR(Chionanthus retusus Lindl. & Paxton,
GB(Ginkgo biloba L), PD(Pinus densiflora Siebold & Zucc), PY(Prunus jamasakura Siebold ex Koidz), ZS(Zelkova serrata (Thunb.))
* Shrub: AC(Azalea Cultivars), BM(Buxus microphylla var. koreana Nakai), IC(llex crenata Thunb), IV(flex verticillata), RC(Rosa centrifolia cv).
IC(Juniperus Chinensis var.Globosa Hornibr), LO(Ligustrum obtusifolium Siebold & Zucc). ND(Nandina domestica Thunb),
RC(Rosa centrifolia cv). SP(Spiraea prunifolia var. simpliciflora Nakai)
* Ground cover: HL(Hosta longipes (Franch. & Sav.) Matsum), LP(Liriope platyphylla F. T. Wang & T. Tang)
LR(Lycoris radiata (L’Hér.) Herb), PS(Phlox subulata L), Z)(Zoysia japonica Steud)



A: Baekje-daero02

B: Girin-daero02

C: Jangseungbaegi

Figure 3. Planting condition evaluation results for large roads
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Table 5. Street tree status and planting types in medium roads

. . Tree
Road Plan/Section view R?ad S{dewalk Qrem Planting Shrub Ground
Name Side | width(m)| strip(m) | types | Species Height Widh R(B) cover
CR 7 4 12 %, ~
L 5 175 2T+S AB
G 7 3 12
GH
8 106 3 -
R 5 05 2T+GC - PT
GB 106 3
Lo s |12 | ms s o6 5 w| B
IC, _
SW1 M 2 IT+S 5 3 By
RO s | 12 | ms o6 s w | B
L 5 0 IT G 73 20| - -
w2
R 5 0 IT G 7 3 20 - -
L 5 0 IT G 7 5 2| - -
PDI
R 5 0 IT G 7 5 2| - -
L 5 0 IT GB 10 6 35| — -
PD2
R 5 0 IT GB 10 6 35| — -
L 5 0 IT G 127 3%, - -
CG
R 5 0 IT G 127 3%, — -

L: Left, M: Median, R: Right, R(B)diameter of Root (diameter at Breast height, T: Tree, S: Shrub, GC: Grass cover

* Tree: CR(Chionanthus retusus Lindl. & Paxton) GB(Ginkgo biloba L), ZS(Zelkova serrata Thunb)

Shrub: AC(Azalea Cultivars), BM(Buxus microphylla var. koreana Nakai), IC(Ilex crenata Thunb), IV(Ilex verticillata), RC(Rosa centrifolia cv).
SP(Spiraea prunifolia var. simpliciflora Nakai)

* Ground cover: HT(Hosta), PT(Parthenocissus tricuspidata)
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Figure 4. Planting condition evaluation results for medium roads

B: Baekje-daero01

B: Baekje-daero02

C: Jangseungbaegi

Figure 5. Planting condition evaluation results for median
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Table 6. Evaluation of planting conditions

Road Info Planting Conditions Evaluation
Type | Name | Side AGS Tree shape dg,fg;,e g:g:i]t);] Plt;I];t}cj%lg EVfll}(l)lgllon Grade
B2 | L 1 4 5 4 4 18.0 A
B2 | R 1 4 5 4 4 18.0 A
BIl | L 0 4 4 4 3 15 A
BIl | R 0 4 4 4 3 15 A
GR2 | L 0 3 4 3 2 12.0 B
Lage | HS | L 0 4 3 3 2 12.0 B
Roads | Gr2 | R 0 2 4 2 2 10.0 B
GRI | R 0 5 1 1 2 9.0 C
HS | R 0 2 2 3 2 9.0 C
ISB | R 0 2 2 2 1 7.0 C
ISB | L 0 2 2 1 1 6.0 C
GRI | L 0 1 1 1 1 40 C
GH | R 1 4 4 5 3 17.0 A
G | L 0 4 5 5 1 15.0 A
G | R 0 4 5 5 1 15.0 A
GH | L 1 4 2 3 4 14.0 B
PDI | L 0 3 5 4 1 13.0 B
Medium | PD1 | R 0 3 5 4 1 13.0 B
Roads | ppy | 0 3 5 3 1 120 B
PD2 | R 0 3 5 3 1 12.0 B
SWI1 | L 1 3 3 3 2 12.0 B
SW1 | R 1 2 3 3 2 11.0 B
sSW2 | L 0 3 3 3 1 10.0 B
sw2 | R 0 2 3 3 1 9.0 c
BIl | M 0 4 5 3 2 14.0 B
GR2 | M 0 3 4 3 2 12.0 B
LR| HS | M 0 3 3 3 2 11.0 B
Med B2 | M 0 3 3 3 1 100 B
GRI | M 0 3 3 2 1 9.0 o
MR| SW1 | M 0 2 2 1 2 70 C
LR| ISB | M 0 1 1 1 2 50 c

* A: Maintain or repair(14.8~20) B: Greening expansion(9.4~14.7) C: Poor Condition(4~9.3)
= AGS: Adjacent green space, LR: Large roads, MR: Medium roads
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Table 7. Proposed improvement guidelines for each road

Large roads

Medium roads

Name | Side) EG Improvement Guide

Name | Side | EG

Improvement Guide

L | A | -both sidewalks: regular maintenance and add LB - left sidewalk: improve planting conditions
Bl | M| B sub-layer planting(shrubs and grasses) GH and repair tree damage
- median: improve planting conditions(soil -right sidewalk: regular maintenance and add
R | A| nutrients and moisture) R1A sub-layer planting(shrubs and grasses)
L | A | -both sidewalks: regular maintenance and add L | B | - both sidewalks: expand green strip width and
B | M| B sub-layer planting(shrubs and grasses) SWI improve planting conditions
- median: add shrubs and improve planting - median: improve/replace planting conditions
R| A | conditions(soil nutrients and moisture) R
L | C | -create green strip - left sidewalk: create green strip, apply
M| C - apply multi-layered planting structure L|B multi-layered planting. various native species

GR1 -adopt various native species
- improvereplace planting conditions

SW2 -right sidewalk: create green strip,
improve/replace planting conditions, apply

R|C R C ) ) : ; .
multi-layered planting, various native species
L | B | -expand/create green strip width L | p | creat partial green strip and multi-layered
GrR2 | M| B -adopt various native species PDI planting
-add sub-layer planting(shrubs and grasses) R | B - adopt various native species
R| B | - improve planting conditions - improve planting soil environments
L | C | -create green strip L | g | create partial green strip
1B | M| € - apply multi-layered planting structure D2 - adopt various native species
-adopt various native species R | B - improve planting conditions
R | C | - improvefreplace planting conditions -add sub-layer planting partially
L | B | - left sidewalk and median: expand green strip LA - regular maintenance
width and adopt various native species -add sub-layer planting
H |M| B| ., . . . CG : .
- right sidewalk: improve/replace planting - create partial green strip
R| C| conditions R A

* EG: Evaluation Grade

al. 2013). webx] WA E 1, 2(BI1,BI2)E 7|
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25 7% o 9 A5 Ao g2t 9l
THSeoul Bureau, 2015). =A] 712317 of] A -3-0]
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g ste] BB TREY GUEE =
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