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ABSTRACT: This study was carried to establish a new landscape-oriented gardening model based on climate, vegetation,
and forest landscape characteristics. In addition, innovative forest garden models were suggested through an integrated
approach to the ecological characteristics of forest vegetation communities and existing garden planting types. For the study,
the key landscape elements that make up the main forest vegetation community were identified. And the vertical layers and
horizontal distribution patterns of the community structure were typified by diagnostic species and their growth forms &
habits such as dominant species, character species, and differential species, and degree of dominance-sociability. Based on
this, a standardized vegetation structure and formation was developed by stratifying the landscape into main features, minor
features, and detailed features according to visual dominant elements. Also, the applicability of the forest garden model was
examined by applying the concept of borrowing landscape to representative deciduous broadleaf forests in the temperate
northern region of Korea. Additionally, an integrated forest garden models based on the conceptual definition and typology
of forest gardens, and a strategic approach to forest vegetation were proposed

KEYWORDS: Borrowing landscape, Diagnostic species & growth form, Forest garden model, Forest landscape characteristics,

Standardized vegetation’s structure & formation, Visual dominant elements

2 o 2 ot 2a|Lat 120l J|set A J8|n 40| ZBMENE M2 TlHoR MRS ANIZE SA0 Yt
DHS HRIH| ol SBEIACH Tt AR A SN2 7IE| MY AHRETIO| SBIX HAS S8l Bt SRl
S DU SIS YRR La|LEt RO MR AMTES TSI S HRQAS S5k, PUTRO|
SEER| S9I0t ATEO| SEORNO| CHol BT TS U A S FEE 0fS0] MY 2 PHETEEE SAEDIEIY
o} 02 7EOR A7 SR mat = ZE, B A NS ZHoR ASslsiol BEsE AMZEol 1Aet BAS
HHLBIGICE E3H OIS Dzt SUHESRRISO] (HE AMTRO| LSS (YO ]2AKRl Xi80 it HoIS
x8510] $ 4 D=0 NGNS YSBIUCE 0122] HHAO| MIHO| U RS, T8lD % Aol FRER| HAS S
B SBE0l T RUS HOBIACE

SA0: XISH, B S, AT DY NRTO| FUSN, BFEHE AMAO| TE & B, AZE 24 24

*Corresponding author: chunsh@gachon.ac.kr, ORCID 0000-0001-6885-7797

(© Korean Society of Ecology and Infrastructure Engineering. All rights reserved.
This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/),
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

237



238 S.H. Chun et al. / Ecology and Resilient Infrastructure (2023) 10(4): 237-249

0% 4 4R Aol PO 48
R P Erre RS
25 92 A28 TRl
FAH0R 4o els A et $U02 AL Y
t} (Forest gardening - Wikipedia). Y& =7}2] <4y
o] 47 2 AR} A §2] ©F400 ha 542 A0
1990 ch5E] 2006401 ole] A7) %] upAgel
el AR TaRE 8 71T 2l A ek

DER ZAE GO R 7|0l ALe]E] AYe v 9
AL

sto] 24T AT e M2 AIE FHsi e,
AAE A A5 F g stz & = gl

2T AR O =g ol wet AlAE A2
AARE71 A (2021-2025) 0 M= HE = T3l
AIE =M kg b o 2 8h AR O] AEiA 15
AR ), vlEleeao] dve SEE Y
A=A, = e A S A dwste] 24t
o4

o =} ofof wh2 S FRHA B AR
YA & A AIgk v} 9lck (Korea Forest Service 2009,
2018b, 2021).

ool et =T AL AHAE M= 214171 4
AT A e d=d Rt e HYe 2
7 A5-(2019-2023) 5 KPSkl QlTk o] T w2
e A 2o} 75 kst
S AsM= = A

= LY
B Aol THE AT W AT 2R
H A%, 2ol ol S o o A S R

2.1 A7l HA & HE

2.1.1 3 92 A
£ Aol A] s 5He 20 A e 5

e AH 0T A AL 1554 (REL S
=Pol T2 Qe Sof, WYY, Aef Ak, &
YL BEY, 2o 24, ESek Au 5 TRt 44
A4 §3 7hed), mBo] S5k A oJut
o}, vl 5ke] H2 AALERA A (USNVC 2008) = 97
%W ATEY AT U RS /) E0E R0 A
RS % 2, BRY, AVEY, 22 A4, 24 4
2, 012 A, A4 A B0 2 S BRSHAA &

2]
WE-0] A]1]£-0] 60-100%f| 2
H} Q1T

ofr
rlr
1>
oX
o
I
o
lo
o

ot e

1> 1o
A

H
e
o M

& rlo
N
-

o
o @ oo

Wi

&

ol

ok

.2

N

u

o~

=

i

N 0.

olr

o
2ot 1o

N

ol

ol

Ir

i
o
2
W > o
=21

lo
fu
> r
]
=
ol

gt At SO = 217
L+ 499] fgolet & 4 gk
9] ko] At BT
o] Al 1l AEj A 2

21T X0

o,
o
Hi
ox
(o
lo ot

n K
o

> oN
o I =
o X

i

e o
o
o
et

r.l
2w
ok
1z
lo X
o X
on, o o

e
lo
ut
-
el
o
K
_|>i
o
rlr
184 ofo
2
rO
=
jsim)

212 479 hgH W)

3 o] g2 WSl 9P £ Y B 2
X B ol W2 £ oot 4952 £9H m
o At Aol BT B 7| ZATEA £
PJUlet AR W AR ek Y AR
S8 sopshe Zloleh. the-0 2 A L AT
A ool apef 215712 ol S Hea S
E&s}o] 25T, o2 Erh = Fe] A5 A

22 U Azlo| REE FERAT} HYE
£32 Dol Y

221 ) ALY 5 L AR 2

AV AR A Bk ETh9le] 7R 0=
43 RSl AR AL A2 AT E B4 o] 5
SELEUREEELEDIEE ERREERE
FEA T 4= Gl S AR 2R ek AR
o gelieh g W e BelRole] 2R
Aok 54 074 845 2=, 2§34 00 (National



S.H. Chun et al. / Ecol. Resil. Infrastruct. (2023) 10(4): 237-249 239

Table 1. Research frame to development process for forest garden models

Stage Contents

Methods

Concept & Objectives
of Forest Garden

Integration of Forest & Garden

v

v

by Forest Landscapes in Korea

Characterization & classification of vegetation community

Characteristics of vegetation community by site
conditions & climate zone in Korea

v

v

among vegetation landscapes

Selection and standardization of key components

Plant types (form & habit) by vertical layers & horizontal
patterns in vegetation community

landscapes

Borrowing structure & components of vegetation

Structure & composition of vegetation community

v

v

development of integrated models

Definition and classification of forest gardens, and

Integration of a borrowed structure & formation of
vegetation community with the planting themes of
gardens
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Table 2. Classification of major forest vegetation community by characteristics of site conditions and climate zones in Korea

Warm Temperate forests

Forest types Sub-
Dominantspecies ter%?:;?te Coastal forest| gouthern Central-northern alpine forest
of the most upper layers valley slope valley
Quercus mongolica © ) ®
Quercus variabilis © ® ®
Quercus serrata © © ®
Quercus acutissima © ®
Zelkova serrata ® ®
Carpinus laxiflora ® ®
Phellodendron amurensis ®
Sorbus alnifolia ® ® ® ) ®
Betula costata ®
Betula ermanii ®
Pinus densiflora ® ® © ®
Pinus thunbergii © ®
Taxus cuspidata ®
Abies nephrolepis ®
Abies koreana ®
Quercus acuta ©
Meliosma myriantha
17 Species 8 7 7 5 4 4

Table 3. Characteristics of site condition & vegetation structure by classification of major forest vegetation community

1 2 3 4 5 | 6 | 7 8 | 9 | 10
Characteristics Jeaetation ypes Lime stone P Costal [ones o .
of site condition & Zone tem. forest | Southem Central-northern Subalpine forest
vegetation structure forest valley | Siope | Valley
Altitude (m) 246 380 336 125 514 768 864 1,389 |[1,596 |1,270
Slope (°) 30 46 16 16 21 23 20 22 9 19
Rock exposure (%) 44 77 33 29 36 36 55 37 51 42
Exposed soil (%) 3 - 5 2 3 7 3 6 3 4
Litter depth (cm) 5 1 6 4 3 3 3
Height (m) 7 5 11 11 13 13 15 9 10
E;:r DBH (cm) 18 10 24 24 25 30 30 30 29 24
Coverage (%) 75 43 83 78 80 74 77 70 69 79
Height (m) 5 4 6 6 7 8 8 6 5 6
;L;Z'r"ee DBH (cm) 10 6 11 10 10 11 13 11 12 11
Coverage (%) 46 36 55 41 50 46 51 52 55 52
Height (m) 2 2 2 2 2 2 2 2 2 2
g}gb DBH (cm) 3 2 3 3 2 4 3 3 4 2
Coverage (%) 63 47 57 56 51 51 55 56 77 61
Herb Height (m) - - 1 1 1 - 1 1 1 1
layer Coverage (%) 52 53 33 61 47 44 56 64 67 72
Total Coverage 254 179 228 236 228 215 239 242 268 264
No. total species 28 26 21 25 28 24 31 36 21 24
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Table 4. Landscape elements & features by structure of vegetation community

Landscape types &

Vegetation community

elements
of vegetation
Features Vertical layers Horizontal distribution patterns
Main Tree | Plant types (by growth form & habit) of dominant & co-dominant species
ree layer
scenes Y Height of layer & tree forms Canopy coverage & areas occupied
Plant types (by growth form & habit) of dominant species
Minor Sub-tree layer - - -
scenes Height of layer & trunk-branch pattern Canopy coverage & location occupied
Shrub & herb layer Height of layer & holistic shapes Coverage & composition
(sub) tree Plant types (by growth form & habit) of scattered & few species
Detailed layer (Sub)tree forms & trunk-branch pattern | Colors (foliage, flower, and fruit)
scenes

Shrub & herb layer

Dominant & co-dominants species

Plant types (by growth form & habit) |

Colors (foliage, flower, and fruit)

Table 5. Dominant seasonal features of landscape elements by composition and structure of vegetation community

. Lanisezyzs Dominant elements & features
Seasonality
Winter Distribution patterns of vegetation communities composed of evergreen & deciduous trees,
(Dec. - Mar.) its canopy form & branch pattern, bark color, and foliage color of evergreen trees
Spring Flowering of bulbs & vernal plants, and Apetalae, fresh leaf color of evergreen & deciduous
(Apr. - Jun.) trees
Summer . . .
(Jul. - Sep.) Deep greenery of deciduous trees, flowering & foliage of a shade herbaceous plants
Autumn Autumn color & fruits of deciduous trees, flowering of perennials & foliage features of grass

(Oct. — Nov.)

& sedges
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Table 6. Dominant plant types (growth form & habit) of major vegetation by forest types in Korea

Forest Temperate forest
types|Warm temperate Coastal Central-northern a?uil:];
Vertical forest forest Southern fo‘:est
layers valley Slope Valley
EgBI EgNI DdBlI DdBlI DdBI EgNI
Tree DdBI DdBI EgNI EgNI EgNI DdBI
layer Mixed Mixed ] Mixed ] Mixed
EgNI-DdBI EgNI-DdBI DdBI-EgNI EgNI-DdBI
Subtree DaBl DdBl DdBI DaBl
EgBI DdBI S ——
layer 9 EgBI (DdCl) (DdCl) EgNI
DdBI DdBI
Shrub EgBI DdBI DdBI (DACI) DdBI (DdCl)
layer (EgCl) (EgCl) (DdCI) (DdCl) e —
EgNI EgNI
Fern Grass Perennial Perennial Perennial Perennial
& sedge
; iret; Perennial Perennial Sedge Grass Sedge Grass
Sedge
& orchid Fern Fern - Fern Fern

*EgBl: Evergreen Broad-leaved, EgNI:

EgCI: Evergreen Climbers

Evergreen Needle-leaved, DdBI: Deciduous Broad-leaved, DACI: Deciduous Climbers,
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(bold foliage) 502 FL&o| 753t} (Keith 2014,
https://www.gardenia.) ©| & TFoFst A &4 0] AL
52 B QXA AT R4 ATEA ] BAE 4
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0] 2 BEFR AIZUR-R UL T2 (Quercus
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Table 761 LER Hle} o] A1Zp- g 2
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Table 7. Structure & components of standardized plant types for Quercus mongolica-Sorbus alnifolia Community based
on deciduous broad-leaved forest of central-northern temperate zone in Korea

Quercus mongolica-Sorbus ainifolia Community (2,000 m?)

Horizontally distributed patterns (Dominance & sociability)

Deciduous broad-leaved forest of

Central-northern temperate zone Main features

Minor features Detailed features

(Area, 5,000 m?)

Dominant & Co-dominant

Scattered components Few components

Tree canopy

components y

(D.S 55-4.4) (D,S 3.3-2.2) (D,S <1.1)
Deciduous broad-leaved Trees

Oval canopy Narrow canopy Spread canopy

Quercus mongolica

Tilia amurensis
Prunus sargentif

Sorbus ainifolia
Maackia amurensis

No. species 1-2

1-2 2-3

Coverage 70-80% 50-60

5-10 5-10

Sub-tree canopy

Deciduous broad-leaved Sub-trees

Open canopy oval canopy

V .
e - Acer pseudosieboldianum S‘g%rj;( g;f;fta
r
t No. species 1-2 2-3
| | Coverage 20-30% 15-20 5-10
g Deciduous broad-leaved Shrubs
| Bush form Dome form
L Shrub fayer Stepahnandra incisa Rhododendadron
- g e schiippenbachii
a Spiraea fritschiana .
v Symplocos sawafutagi
e | No. species 2-3 2-3
g Coverage 10-30% 5-20 5-10
Plant types including various herbs
Bold foliage Low clump
Erect & Ascending Arching
Herbaceous layer -
Tussock Carpeting
Perennials Lily Fam.
Grass & sedge Bulb
No. species 7-9 4-6
Coverage 50-70% 30-45 20-25
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2¥7}3-5%2] 9F20-30%, 4—6*4 F10-30%°] 23t goltk HAg ez o] fol7l oful 5t HESo
HArH o g 0] =7t & F25 o|Eth ol T A FEE 217} 3-5%9] 9F10-20%, 4-65-2] ©F
IR ERAPL IS g}xw%g 11-15%2] 9F50-70% 10-20% & i 2|5}o] HREA 0 2 £0] S5 =7} v i 4]
7FAE o A H& TS FASKER SIGIck. ¥ A o, xskal AHHkgt A RS gk ste] 513
53| Fa8Y s A-P HIAE, 2eju & AKX T4t AuE-2 8-12F9 9F 40-50%7] A&

571800) Ak} ol APele el A Ty EiSich. olol ufel 17 charge] vl 8 ALz A1

oRX|%, TElT ] RS TS Wt A BHEY U A grka o] SR ARISHE 7hed) 4

B} P4 Ro] 2sHe PAroR A a7} obx 99 vt A1 27} 47 chr o] g4
Table 80 et ulo} o] AIZH- bt 22h o] M QpARoR A

o] 79, WEZ0] Al g0] oF60-70%0] 7, AIZLE  Table 90| LR e} o] SRR a2

A=)

Table 8. Structure & components of standardized plant types for Quercus mongolica—Pinus densiflora Community based
on deciduous broad-leaved forest of central-northern temperate zone in Korea

Quercus mongolica —Pinus densiflora Community (1,000 m?)

) Horizontally distributed patterns (Dominance & sociability)
Deciduous broad-leaved forest of : : :
Central-northern temperate zone Main features Minor features Detailed features

(Area, 5,000 m?) Dominant & Co-dominant | o . " E "
components ca %es 3<’:c:>3n12pgnen S echgmf;)qen S
(D.S 5.5-4.4) (D) ) e =il )
Deciduous broad-leaved trees mixed with Evergreen needle-leaved trees
Tree canopy Oval canopy Conical canopy Semi-pendulous
Quercus mongolica Pinus densifora Betula pendula
No. species 1-2 1-2 1-2
Coverage 60-70% 50-60 5-10 5-10
Deciduous broad-leaved Sub-trees
v Sub-tree canopy Cormnus kousa Acer triflorum
e - Styrax japonicus Magnolia sieboldii
I | No. species 1-2 2-3
} Coverage 10-20% 5-15 5-5
c Deciduous broad-leaved shrubs
a mixed with Evergreen needle-leaved shrubs
| | Shrub layer - —
Rhododendron mucronulatm Junijperus rigida
L Deutzia uniflora Zanthoxylum schinifiolium
a | No. species 2-3 2-3
g Coverage 10-20% 5-10 5-10
r Plant types including various herbs
s High clump Erect & Ascending
Dome Arching
Herbaceous layer -
Carpeting Low clump
Grass & sedge Lily Fam.
Perennials Succulents
No. species 5-7 3-5
Coverage 40-50% 30-35 10-15
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Table 9. Structure & components of standardized plant types for Quercus serrata — Cornus walteri Community based
on deciduous broad-leaved forest of central-northern temperate zone in Korea

Quercus serrata — Cornus walteri Community (2,000 m?)

Horizontally distributed patterns (Dominance & sociability)

Deciduous broad-leaved forest of

Central-northern temperate zone Main features Minor features Detailed features
(Area, 5,000 m?) Dominant & Co-dominant | o ¢ . . t
components ca eDf eS g%n;pgnen S eWchm<p10r11en S

(D,S 5.5-4.4) (DS 33-22) (DS <1.1)

Deciduous broad-leaved trees mixed with Evergreen needle-leaved trees

Tree canopy Oval canopy Spread canopy Semi-pendulous

Betula cordata

Quercus serrata ,
Acer tataricum

Crataegus pinnatifida

No. species 1-2 1-2 1-2

Coverage 80-100% 60-70 10-20 10-10

Deciduous broad-leaved Sub-trees
(including Climbers often)

Sub-tree canopy Acer triflorum

v Cornus kousa o ..
- > : Magnolia sieboldii
e
° Styrax japonicus (Actinidia arguts)
t | No. species 1-2 2-3
I
c Coverage 20-40% 15-30 5-10
a Deciduous broad-leaved shrubs
| (including climbers often)
Shrub layer 7
L Y Lonicera maackii Vib urmum erosum
. o Deutzia pariflora
a Sorbaria sorbifolia : :
y (Akebia quinata)
e | No. species 4-5 34
; Coverage 10-30% 5-20 5-10
Plant types including various herbs
Bold foliage Erect & Ascending
Arching Tussock
Herbaceous layer -
Carpeting Low clump
Perennials Sedges
Ferns Bulbs
No. species 9-12 6-8
Coverage | 70-80% 50-60 20-30
2] 9, wESY] Alm]&o] oF80-100%0]H, A1z & Qlste] 5l-A YY) - Aol 7t E gt A
UrTﬂ 4 OM ZFA B UHEQF AU, Z12 3 ARAL "]-g T O s oF A Ao AP s 7Hed) 4
ol AfalALL 2ehe Aol of B UYWAY chige] T2AE W AT aHehe
SRS UFS A A AR 0 212} e} A 8.8.9-12:59) oF 0-60%

2]
ol vl Eakshe ARl FEERT s 6859 ©F20-30% FAET:
opro & urq,‘%g 7}7} 1-2%9] 0F 15-30%, 2-3%2)

510%0]e, BHE% G| BHUROABUTAY 323 BEA 249 mde] Sasiel Aeka P
SHo Zhed sk Rt Wk Eels Ast  323.0 BUA $49 59 fast

242 B0k AT R 45T OF520%, 3-4F] bAoA ARt rhet o] 4
510%7F A G HlmA e AFO) SHeTE S Seiuet A e thEsks EA A
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Table 10. Typology of forest garden & suggestion of integrated model of in Korea

Typology & Integrated Model of Forest Garden

1st Division |

Climate zone & Site adaptability

Warm temperate forest ‘ Coastal forest

Temperate forest Subalpine forest

2nd Division |

Structure & Types (growth form & habit)

Small & simple composition

Large & compound composition

3rd Division |

Objectives & Functions

Aesthetics ‘

Biodiversity

\ Sustainability

Components added

Gardens by planting themes

Woodland garden Shrubby garden

‘ Mixed border planting ‘ Alpine & rock garden

Aquatic garden
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