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Evaluating Slope Greening Construction for Enhanced Sustainability
—-A Case Study of Sagewood CC, Yeosu Gyeongdo Island-
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Major in Landscape Architecture, School of Plant Science and Landscape Architecture, Hankyong National University,
Anseong 17579, Korea

Abstract

Due to sporadic development projects and Korea's geographical characteristics slopes are inevitable. Consequently,
widespread slope greening projects are underway, prioritizing safety and landscape integration. Experimental research is
being conducted on slope greening methods and their effects; however, there is a dearth of research on the various
conditions resulting from slope greening construction defects. This study examined different conditions and assessed
greening methods on real-world sites to understand their correlation with slope greening. Even in the same areas, the
state of slope greening varied in different conditions. This underscores the importance of pre-evaluating specific
conditions to achieve efficient slope greening results across various conditions. Consequently, there is a need for
guidelines and institutional frameworks to assess various conditions in future endeavors.
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Table 1. Study sites
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Site location map

Division Location Construction goal Area(m’)
site 1 E:i:’:z? géiigéj?gf;g improvement of slope landscape 9,000
site 2 Dt};lesalrsltigollja?lfd improvement of slope landscape 7,600
site 3 lt)}z)elsiiioh?slfagg improvement of slope landscape 6,700
site 4 géii[;i:?ifaig improvement of slope landscape 7,200
site 5 the 8th hole of improvement of slope landscape 2,600

Geumodo Island
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Table 2. Study sites images
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Division Pre-construction phase

Construction start date

After construction

site 1

Construction completion

SRy

site 2

site 3

site 4

site 5

BolE B0 AY, B

T BANTS Fol Apstel vz

Atk

2=

2.2. AL EAHHH

ZF AR o] 2AF 2 BARY il
A E 2 A¥te] A(Tabel 3)& AESY 359
H(Table 4 &&olo] Hshge] B7HE A9
o} Algted st =shgigrias AEfYR R
HEH =3hgAre] AA 2 AlFAH,, FENEEY]
rjgy =3t 9 274 ,(2016), #ENSF2"A4 }
HEH AA71E,(2016)7 AE Ao 2 AlFE A
Sjof g -2 7]5tste] ARtoiie] BAgE2 Al
W, AFAIZ], YA, ARSI, &, HAE,
HEst d JARE, B4, FAh-ER Aot
yotgict. To] A9 At A7 2o 2 E
TEAAZE ZE501A Q7] wfEell AlgteiofA] Hx

A

¢}

™, I:t:l 01-.1

Of

i
Ho] HE, ABAIE AT A2 Al7]s 5
st A 41719 PR, FAVAL ARES] AT

A E9ld Q18 AE, AHg7| A At A1 3A] AL
45 712 AE, e vjgwo] EAgEo] ko] A
E AEs HTEE* ARl A vE sFR7ER] 9] 7]-&0)%]

B, ERFS 2 AGTE A7 A et
L4, olg Sol o EWL ARA AAEAS
Eopo] 44e AEstgon], EApgae oY oy
2] yloll AAE A& uietS HEsH

=9kt R A s, T4, BAECE Al
g}ste] AA- A=A Fr1E AYPsi, o]d sfdst=
AEAQ) WA 3 L Table 59 2t 744
o2 AR A, EF U F2 H4| Y2 o 7]
F2 How ¢4, BYHo oy} goEt 24

=, =
o] B¢ s, &9 A718HY Ee A B4,

opt oot >||

A
A
T



&l

706

N
<
o,

- 44

Table 3. Evaluation items for various conditions (Source: modified from Ministry of Land, Transport and Maritime Affairs,
2009: Ministry of Land, Infrastructure and Transport, 2016a, 2016b)

Division Items Analysis contents
construction details review of constructed greening method
construction date review of construction start date and defect repair date
workers review of workers during construction
equipment review of equipment used during construction

it refers to the orientation of the slope from east to west, north to south, and is measured

point of the compass . )
using an azimuth meter

the influence of

considering that it is an island area, a review of the influence of the sea breeze
the sea breeze

various
. degree of inclination from the top of the slope (slope shoulder) to the bottom of the
conditions slope
slope (slope end)
surface weathering periodic review of vegetation infrastructure erosion, secession, and decline of green
and erosion plants
soil review the soil quality of the target site such as argillaceous soil, sandy soil, soliod soil,
weathered soil etc.
it is determined by considering the season, soil quality (rock quality), climate
material mixing ratio  characteristics, etc., and after mixing, ensure that the seeds are evenly scattered, and
(green soil) review whether appropriate plant species are mixed and applied to harmonize with the
surrounding landscape
9ol W B He AL 50 A4 B AN 5 A8sl] AR ol ol Fel H41 8
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Table 4. Criteria for evaluation and distribution of evaluation table of greening method (Source: Ministry of Land,
Transport and Maritime Affairs, 2009)

Evaluation
Division Evaluation Items . a}nd ) Standard of distribution
distribution
%)
material qua;l;i;iive soil and seed quality - failure to pass if the acceptance criteria are not met
herb-oriented type
mixed herbaceous- 80% or more(15) 60~79%(10) less than 60%(5)
vegetation wood type
cover rate 15
(the wholo) wooden colony type
natural landscape 70% or more(15) 50~69%(10) less than 50%(5)
raise restoration type
of plant vegetation cover rate share of exotic cherbaceous plant in coverage rate
(exotic cherbaceous plant (0~-5) | . .
ex. northern type herbaceous plant etc.) less than 30%(0) 30~59%(-3) 60% or more(-5)
vegetation growth .
quantitative (except northern type herbaceous plant) > good() fair3) poor(l)
analysis damage by disease and (insect) pest 5 good(5) fair(3) poor(1)
salit achievement of the restoration objectives of vegetation
iy the number of woody plants 10 development criteria
number 80% or more(10) 60~79%(7) less than 60%(3)
of specie;
thoes the number of herbaceous andwoody 45 oy o uore(15)  60~70%(10)  less than 6O)
appearances
appear .
ecosystem d1stL1.rb§nce eTnd hazardous 0~-9) p00r(0) fair(=3) g00d(-5)
species invasion
physical properties of vegetation-based materials 10 200d(10) fair(7) poor(3)
drop and collapse points 5 good(5) fair(3) poor(1)
qualitative greening persistence j;ciloiossible vegetation in- 5 ¢00d(3) fair3) poor(l)
analysis
similarity with surrounding environment 0~-5) good(0) fair(-3) poor(-5)
subtotal 70%
quantitative unit price of specialist works 30 less than 130~160% 161~90% 191~220%  Over
econom= 4 nalysis P P 130% (30 (24) (18 12 220%6
cs
! subtotal 30%
total 100%
Etotal AAdolgo] WolA] mEo] 2] grol AbH | (40.0%), 2AHAIFA] FEZ(35.0%), AREHH)7]
EUHZS Y AR g st A5 0 = Wyt (35.0%), === °1(15.0%), & B2H15.0%)= A4t
on o]E st} 331 HYMKE7A] o|F o)A} 7+ At site 2°04= 1A FA] BE(28.3%), 24
42 AFSF A B St A A Yol 22 H (11.7%), &#E(18.3%), =FA1(23.3%), FH=&t
A& este] dafoll Aot FALE vttt skgl o (18.3%), 2AHATAl FEZ(35.0%), AFLEH )R]
o, ZF QA R I At o] el 4 = A (35.0%), Z&AY(15.0%), TA=H=F°1(15.0%)= A8
2 Aot AlF-E Aokt FAH = site 1914 St site 32 1AHABA] Hiegdo](30.0%), 2A=
= 1AAFA FEZ(40.0%), F2(20.0%), iz (30.0%), FEHIZ]oH20.0%), <A 0=H20.0%), 22t
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Table 5. Evaluation criteria and methods for evaluation table of greening method
(Source: Ministry of Land, Transport and Maritime Affairs, 2009)

s . Valuation ) o Evaluation
Division  Evaluation Items . Evaluation criteria and methods
basis frequency
. collecting 1~2kg of vegetation-based material samples and
. quantitative , . absolute . " . . .
material ) soil and seed quality ) analyzing the soil's EC(electrolytic conductivity) levels, followed one - time
analysis evaluation - ) . o
by determining compliance with the standard criteria.
after construction, the vegetation cover rate for each
vegetation cover rate absolute  construction method is assessed by installing 1x1 meter square  periodic
(the whole) evaluation plots and conducting three repeated surveys, followed by survey
calculating the average.
. grid frames (20X 20cm) or 1x 1 meter square plots are set up to
vegetation cover rate -
> conduct three repeated surveys of the vegetation cover rate,
raise  (exotic cherbaceous plant  absolute ) o ¢ once per
. focusing solely on the invasive grass species. the occupancy rate
of ex. northern type evaluation ) ) season
of only exotic cherbaceous plant is evaluated from the cover
plant  herbaceous plant etc.)
rate.
vegetation growth relative vegetation excluding native species is collected, and the once ber
(except northern type ) biomass is measured using an electronic scale or similar P
evaluation . season
herbaceous plant) equipment.
damage by disease and relative  investigation of diseases and insect pests by season and once per
(insect) pest evaluation phenomena in summer until the time of growth determination.  season
1x1 meter square plots are established, and the number of
woody plants is surveyed ten times, then averaged and
converted to individuals per square meter(individuals per
absolute . . once per
L number of woody plants . square meter) to measure the achievement level according to
quantitative evaluation . N X season
analvsis the scoring criteria. in cases where the height of woody plants
t ranges from 1 to 6 meters, the square plots are expanded to 2x2
. the meters.
quality b
number
of a 1x1m square sphere is installed and the number of
species appearances of herbaceous and woody is investigated,
converted into species/nt,, and the achievement is measured
that ; ; )
appear the number of herbaceous ~ absolute  according to the passing target of the {Evaluation table of once per
and woody appearances  evaluation  greening method). at this time, the ratio of the number of season
herbaceous and woody appearances is evaluated, respectively,
and then converted into an average. if the height of the
woodwork is 1~6m, the square sphere is enlarged to 2X 2m.
ecosystem disturbance and  relative  evaluate the degree of disturbance caused by hazardous and ~ occasional
hazardous species invasion evaluation disturbing species. evaluation
the soil hardness of vegetation-based materials is classified as
physical properties of absolute  good (11-23mm), normal (23-27mm), defective (less than 11mm, more than
vegetation - based materials evaluation more than 27mm), and the soil humidity is classified as good once
(less than 0.5%, more than 8%).
. relative  investigate the number of dropout and collapse points per test  once per
drop and collapse points ) & . P pse p P p
evaluation  construction area. season
greening persistence and possible  absolute  evaluation of greening continuity and transition at existing more than
qualitative vegetation invasion evaluation  construction site after 3~5 years. once
analysis similarity with surrounding relative  evaluation of ecological landscape harmony with surrounding  occasional
environment evaluation environment. evaluation
o at the time
. quantitative o o absolute . ) !
€conomics } unit price of specialist works . evaluation based on contract price. of final
analysis evaluation

evaluation
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Table 6. Status of various conditions for each study site
Division Site 1 Site 2 Site 3 Site 4 Site 5
spraying thin spraying thin spraying thin spraying thin spraying thin
construction details vegetation-based vegetation-based vegetation-based vegetation-based vegetation-based
material material material material material
the 1st 2022.03 2022.03 2022.03 2022.03 2022.03
COHSSZEE“"“ the 2nd 2023.03 2023.03 2023.03 2023.03 2023.03
the 3rd - - - - 2023.06
workers 5 people 5 people 5 people 5 people 5 people
stencil fabric, anchor  stencil fabric, anchor  stencil fabric, anchor  stencil fabric, anchor  stencil fabric, anchor
equipment pin, seed, vegetation-  pin, seed, vegetation-  pin, seed, vegetation-  pin, seed, vegetation-  pin, seed, vegetation-

based material

based material

based material

based material

based material

point of the compass

facing north

facing north-south

facing north-west

facing north-south

facing north-west

the influence of the

sea breeze small amount of none none none yes
slope 1:1.2 1:1.2 1:1.2 1:1.2 1:1.2
surface weathering
and erosion none none none none yes
il weathered rock, weathered rock, weathered rock, weathered rock, weathered rock,
ripping rock ripping rock ripping rock ripping rock ripping rock
Dendranthema Prunella asiatica Nakai  Lotus corniculatus var.  Echinacea angustifolia  Eschscholtzia californica
zawadskii var. latilobum  (28.3%), japonica (30.0%), (40.0%), (15.0%),
(40.0%), Myosotis scorpioides Coreopsis drummondii ~ Trifolium incarnatum L.~ Oenothera biennis
Achillea alpina L. (11.7%), L. (30.0%), (30.0%), (25.0%),
(20.0%), Orychophragmus Rudbeckia hirta L. Papaver rhoeas (15.0%),  Lotus corniculatus var.
the 1st Gypsophila elegans violaceus(L.) O.E.Schulz  (20.0%), Vaccaria vulgaris (15.0%)  japonica (30.0%),
Bieb. (40.0%) Hydrocotyle umbellata ~ Gaillardia pulchella Coreopsis drummondii L.
(18.3%), Foug (20.0%) (30.0%)
Platycodon grandiflorum
(23.3%),
Centaurea cyanus (18.3%)
Dendranthema zawadskii  Dendranthema Dendranthema Dendranthema Dendranthema
material var. latilobum (35.0%), zawadskii var. latilobum zawadskii var. latilobum zawadskii var. latilobum zawadskii var. latilobum
mixing ratio Chrysanthemum (35.0%), (35.0%), (35.0%), (35.0%),
(areen soi) burbankii Makino (35.0%), Chrysanthemum Chrysanthemum Chrysanthemum Chrysanthemum
the 2nd  Dianthus superbus var.  burbankii Makino (35.0%), burbankii Makino (35.0%), burbankii Makino (35.0%), burbankii Makino (35.0%),
longicalycinus (15.0%),  Papaver rhoeas (15.0%), Eschscholtzia Cosmos Sulphureus Dianthus superbus var.
Eschscholtzia californica  Dianthus superbus var.  californica (15.0%), (30.0%) longicalycinus (15.0%),

(15.0%)

longicalycinus (15.0%)

Coreopsis tinctoria Nutt

(15.0%)

Eschscholtzia californica
(15.0%)

the 3rd

Lotus corniculatus var.
japonica (10.0%),
Coreopsis drummondii
L. (10.0%),

Coreopsis tinctoria Nutt
(10.8%),

Dendranthema boreale
(10.8%)
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Table 7. Evaluation table of greening method for each study site

Evaluation and distribution(%)

Division Items
Sitel Site2 Site3 Site4 Site5
material quantitative soil and seed qualit ss ss ss ss ss
ateria analysis a quality pa pa pa: pa pa:
) herb-oriented type
vegetation cover mixed herbaceous-wood type 3 3
rate 15 15 15 15 5
(the whole) wooden colony type
natural landscape restoration type
raise of - -
ant vegetation cover rate (exotic cherbaceous plant 0 0 0 0 5
p ex. northern type herbaceous plant etc.)
itati vegetation growth 5 . . 5 1
quantitative (except northern type herbaceous plant) > >
analysis
damage by disease and (insect) pest 3 5 5 5 3
quality
the number of number of woody plants - - - - -
species that the number of herbaceous and woody appearances 15 15 15 15 5
appear ecosystem disturbance and hazardous species invasion -3 -3 -3 -3 -3
physical properties of vegetation-based materials 10 10 10 10 10
drop and collapse points 5 5 5 5 1
qualitative greening persistence and possible vegetation invasion 3 3 3 3 3
analysis similarity with surrounding environment 0 0 0 0 -3
subtotal 53% 55%  55%  55% 17%
quantita‘tive unit price of specialist works 24 24 24 24 18
economics __ analysis
subtotal 24% 24% 24% 24% 18%
total 7% 7% 7% 7% 3%
55 T A9 WollA FH, AFAIZI, AHEZ17HA, O}, FHO Tk AFAIS T o 2} s T
AR, B4 EY S50 208 ABEYoY sie o WA ol wE A o7l A} o opr}
5% AlAHroRg0] Wojz mEo| 7] ofof Aol Sutete] 21294 YA = Qs {IAYskE AR o
S50 G5 XA FR] vEh 33} B F 7] o] & 9 atol & SE 4= Qli= 2749 2|4 EAJ ol A’
ojFor, o 32% 8HE-2 A &5l iAot ) Agtol A AP 7te] gk 7hol=aikle] Bad Ao
of BAES o APA hFS) Aol e P B AmHH, )2 Ej2 TANE S BHL
7000 o] A% A A W e Mtk AV 4 A o]2old Mas) gl Ao s Ttk
Z 32k oA AP Al A =3 A of g 25 7| $HE} A8y T 22 veket A
(% ofiss Dofolel AgAR SHEOR QI AolS] A el & O A e Wk oA f
& PR 4= e oS ufdeh § =34A]F0] 0] St EE2 0 8 AMHESE} AlFo] o]Fod L=
FojRoloF T BaAo] Y= AR &E 4 ok 01—‘2— Aol ARt A& ‘%37}’%} NEE A LA X*ZH uf
B0l L Aol FARE AL 2= AR F dol dad Ao g mofH, 2 AFofa= AdAo
gk A¥to] 9] Prirt o] o2 2] GFethd FARY 0} & Af=E} AlE RS 7o & AlRte 3t AR
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