
This article was downloaded by: [Wybe Kuitert]
On: 14 April 2013, At: 17:52
Publisher: Routledge
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered
office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH, UK

International Journal of Urban Sciences
Publication details, including instructions for authors and
subscription information:
http://www.tandfonline.com/loi/rjus20

The nature of urban Seoul: potential
vegetation derived from the soil map
Wybe Kuitert a
a Department of Landscape Architecture, Graduate School of
Environmental Studies, #82-416 Seoul National University, 1
Gwanang-ro, Gwanak-gu, 151-742, Seoul, South Korea
Version of record first published: 14 Apr 2013.

To cite this article: Wybe Kuitert (2013): The nature of urban Seoul: potential vegetation derived
from the soil map, International Journal of Urban Sciences, 17:1, 95-108

To link to this article:  http://dx.doi.org/10.1080/12265934.2013.766505

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://www.tandfonline.com/page/terms-and-conditions

This article may be used for research, teaching, and private study purposes. Any
substantial or systematic reproduction, redistribution, reselling, loan, sub-licensing,
systematic supply, or distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation
that the contents will be complete or accurate or up to date. The accuracy of any
instructions, formulae, and drug doses should be independently verified with primary
sources. The publisher shall not be liable for any loss, actions, claims, proceedings,
demand, or costs or damages whatsoever or howsoever caused arising directly or
indirectly in connection with or arising out of the use of this material.

http://www.tandfonline.com/loi/rjus20
http://dx.doi.org/10.1080/12265934.2013.766505
http://www.tandfonline.com/page/terms-and-conditions


International Journal of Urban Sciences, 2013
Vol. 17, No. 1, 95–108, http://dx.doi.org/10.1080/12265934.2013.766505

The nature of urban Seoul: potential vegetation derived from
the soil map

Wybe Kuitert*

Department of Landscape Architecture, Graduate School of Environmental Studies, #82-416
Seoul National University, 1 Gwanang-ro, Gwanak-gu, 151-742 Seoul, South Korea

(Received 22 June 2012; Revised version received 6 December 2012; final version received 14 December 2012 )

This paper integrates the soil map of Seoul with data on vegetation research. Using
data on topography, the existing soil map is re-interpreted discerning three landscape
types: mountains, foothills and valleys, and river plains. For each of these, potential
developments for plant life are distilled from existing research on plant communities.
Hypothetical plant life is proposed as a potential that belongs to one of the assigned,
natural landscape types of Seoul. The purpose of this research is to reach at a more
conceptual idea of the natural landscape of urban Seoul. By indicating potentials rather
than documenting the existing situation, it can play a role in future visions of planning
and management. In an integrative approach, hard scientific data are made practical for
the soft perspective of planning policy measures and aesthetics of design.

Keywords: plant communities; soil landscape; climax vegetation; topography; urban
biodiversity

1. Introduction

Seoul has grown rapidly ever since the 1950s, often without much concern for the existing
landscape that has just disappeared. High population density and high land prices were
a more important matter. Recently though, large scale projects like the Cheonggyecheon
and the Han River regeneration indicate that there is a concern to bring natural landscape
back to the city. However, these are expensive schemes with a commercial and aesthetic
purpose that satisfy an ambition to invest in ecology or sustainability without posing a
more citywide solution. The question remains whether nearby communities are any more
interested in riverside parks than that it raises the price of the land they own. Now that
population is stagnant, or even declining, it is time to reconsider the role that the natural
landscape, as a whole, could play in the urban planning of the entire city. Indeed, Seoul was
blessed with an intricate landscape defined by watersheds, mountains, and rivers; some of
it can still be traced.

The urban and the natural are not necessarily two diagonally opposite factors that exclude
each other. Design, planning, and management for urban Seoul gain in ecological sustain-
ability and resilience if measures match the ecological parameters of the natural landscape.
The city can be much more beautiful, pleasant, and enjoyable if it is taking landscape in
account as a design and planning capital. In addition, an enjoyable city is a better city;
moreover it has a stronger identity. Many maps have been made that show existing natural
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96 W. Kuitert

landscape factors for Seoul. However, it is not clear how this leads to a vision for a better
planning. The problem then, is how to interpret existing hard natural scientific data into
something that can serve the soft vision of cultural, aesthetic, or political ideals.

The potential of nature under the asphalt and concrete of the city is best understood
as an abiotic pattern of soil. If asphalt and concrete are taken away, plants will grow and
thrive independently. If given time, it will develop through natural succession into climax
vegetation. What this plant life will look like is determined by the abiotic. The objective
for studying nature is then a research into the potentials for natural vegetation in the city
as it can be deducted from the abiotic. This paper integrates the soil map with vegetation
research to achieve a more conceptual idea of the urban natural landscape. By indicating
potentials rather than documenting an existing situation, it can play a role in future visions
of design, planning, and management.

The method to grasp the potential of Seoul’s natural landscape departs from the existing
geographic information system (GIS) soil map. It is re-interpreted by grouping soil codes
according to topographical characteristics which leads to three major landscape types of
Seoul: mountains, foothills and valleys, and river plains. For each of these, potential devel-
opments for plant life are distilled from existing research on plant communities in Seoul
or Korea. This is backed up by field observations. Hypothetical plant life is proposed as a
potential that belongs to a certain landscape type. In the natural succession of plant commu-
nities, the present paper gives the potential of a climax, or pre-climax forest vegetation as it
can be tied to the three landscape types of Seoul. In an integrative approach hard scientific
data are made practical for the soft perspective of planning and design, becoming a platform
that can bring scientists and administrators together to work on the urban environment.

1.1. Defining a landscape system by soil

Landscape is a system that is defined by geomorphology. Geomorphology has a structure
and patterns that stay in place and define the genesis and change of layers of soil. Soil
samples, taken by a field soil scientist can be placed in a sequence of soil profiles that
geographically relates to, and is associated with topography, relief, and land use (Chesworth,
2008; Edmonds, 2008). Therefore, soil maps and soil surveys provide an information base
to which useful landscape ecology survey and landscape analysis can be developed (Hole,
1978; Zonneveld, 1995, pp. 131, 132). Field soil scientists designate a soil-landscape unit
as a recognizable form and shape on the surface of the earth. It is similar to a landform,
but is more narrowly defined. A soil-landscape unit is a landform further modified by
one or more soil-forming factors (Hudson, 1992). All the units correlate, thus forming
the fundament of a system that we call landscape (Huggett, 1975). To define soil-landscape
units, information on the genesis, the formative stages of soil departing from geomorphology
and topography are needed. With this information soil map units can then be grouped as
belonging for example to alluvial plain systems, to diluvial terraces, or fluviomarine plains.
Each of these soil-landscape units has distinctive characteristics that relate to the patterns of
land use.

1.2. The Seoul soil map

This paper departs from the soil map found in the GIS database of Seoul (http://gis.seoul.go.
kr). The map units of the GIS soil map of Seoul are described in detail as soil codes in the
index of the Korean Soils Information web site (http://asis.rda.go.kr/). These soil codes are
described with a range of properties, some not very useful for the purpose of this paper.
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For example, the classifications from the Soil Taxonomy developed by the United States
Department of Agriculture and the National Cooperative Soil Survey, such as Alfisol, Udalf,
or Typic Endoaquepts, are theoretical taxonomy. It is based purely on the physical and chem-
ical properties of a soil. Information about the landscape qualities of the soil codes are items
that derive from field surveys such as: color; soil pattern; land use; effective, workable depth;
sub-texture, etc. Older classifications with items such as ‘Alluvial RedYellow Podzolic soil’
date back to the earlier days of the field surveys. A hint at geomorphology is found in the
item parent material. Directly relating to landscape are such items as slope percentage and
recommended use. Topography, an item that relates to the landscape system in particular,
was used for this paper.

Within the boundaries of the administrative metropolitan Seoul, 154 soil codes were
distinguished. For these codes we find eight items of topography in the Seoul metropolitan
region: mountain or hill; mountain foot; rolling or hill; local alluvial; dilluvial terrace;
alluvial fan; alluvial plain; and fluviomarin plain. In the following these are discussed
with some amendments for the English: fluviomarin plain becomes fluviomarine plain;
mountain or hill becomes mountains and hills, and rolling or hill is labelled as rolling
hills.

2. Method: soil map and landscape types

To make the GIS soil map more manageable for the planning-oriented approach of this
paper, soil codes were redone as 154 layers fitting in one Adobe Illustrator file. With the
item topography attached to each of the 154 soil codes as a clue, they were grouped in eight
topographical landscape units as follows:

– Mountains and hills, represented by 36 soil codes: CaE2, CaF2, CmF2, DjE2, DjF2, DpE2,

DpF2, DsD2, DsE2, GeE2, GeE3, GeF2, GeF3, GnE2, GnF2, KlF2 (not KlE2), KzD2, KzD3, KzE2,

KzE3, NsE2, NsF2, SgD2, SgD3, SgE2, SgF2, SmF2, SND2, SND3, SNE2, SNE3, SNF2, SRE2, SRF2,

SvE2, SvF2

– Mountain foot, represented by 14 soil codes: AnC, AnD, ArB, ArC, ArD, CGC, SqB, SqC,

SqD, SqE, StC, StD, YcB, YcC

– Rolling hills, represented by 18 soil codes: AsC2, AsD2, AsE2, JnC2, OnC2, OnD2, OnD3,

OnE2, OnE3, SoC2, SoD2, SoE2, YaC2, YaD2, YaD3, YaE2, YbC2, YbE2

– Local alluvial, represented by 41 soil codes: BeB, BeC, BjB, BqB, CfB, DkB, DKB, EgB,

EgC, HEB, HEC, IgB, JiB, JiC, JoB, JoC, JoD, KAB, MoB, MoC, NkB, Oc, OcB, PgB, PgC, SAB,

SAC, SfB, SfC, SuB, SuC, SzB, SzC, UoB, WaB, WdB, WdC, YdB, YeB, YjB, YjC

– Dilluvial terrace, represented by six soil codes: BcB, Dy, GpB, HdB, HjB, UpB

– Alluvial fan, represented by six soil codes: DrB, KcB, PxB, WoB, WoC, YxB

– Alluvial plain, represented by 26 soil codes: Bo, Ce, DN, Dq, Gq, Gt, Gy, Gz, Hf, Hh, Hr,

HT, Ih, Jc, Jd, Nd, Ng, Nn, Np, Ny, Pt, Rn, Se, SE, Sk, Yl

– Fluviomarine plain, represented by seven soil codes: BH, Bn, Cn, Gj, Mg, Pe, Pr

One example will explain the method more in detail. The seven soil codes BH, Bn, Cn, Gj, Mg,

Pe, Pr being actually seven layers of theAdobe Illustrator map (that was derived from the GIS
map), and representing the Fluviomarine plain, were switched on to show the Fluviomarine
plain, all other layers (154 minus 7) were switched off. The same was done for the 26 layers
in the map for codes Bo, Ce, DN, Dq, Gq, Gt, Gy, Gz, Hf, Hh, Hr, HT, Ih, Jc, Jd, Nd, Ng, Nn, Np, Ny, Pt,

Rn, Se, SE, Sk, Yl that represent Alluvial plain. With 33 layers switched on, and 121 switched
off in the Illustrator file we get a map as in Figure 3.
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98 W. Kuitert

Switching on and off according to the landscape unit divisions as above, eight
topographically defined landscape types can be made into eight map units or soil-landscape
units. On a more abstract level these eight units can be grouped to form more broadly defined
landscape types generalizing the characteristics to a conceptual level. Seoul then, consists
of three landscape types:

(1) Mountain landscape, represented by Mountain and hills, Mountain foot, and Rolling
hills.

(2) Foothills and valleys, represented by Local alluvial, Alluvial fan, and Dilluvial
terrace.

(3) River plain landscape, represented by the Alluvial and Fluviomarine plains.

The following describes these landscape types more in detail.

2.1. The Mountain landscape of Seoul

Of all landscape in Seoul, the Mountain landscape is the highest in elevation and is in
geology the oldest (Figure 1). It consists of granite intrusions in older gneiss. This landscape
is divided in Mountain and hills, Mountain foot, and Rolling hills. Slopes are generally

Figure 1. The Mountain landscape of Seoul as interpreted from 68 different soil codes. Red lines
are the administrative borders of the metropolitan area of Seoul and its districts. Wybe Kuitert and
Lab on Landscape in Seoul GSES, Seoul National University.
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International Journal of Urban Sciences 99

Figure 2. The landscape of Foothills and valleys of Seoul as interpreted from 53 different soil
codes. Red lines are the administrative borders of the metropolitan area of Seoul and its districts.
Wybe Kuitert and Lab on Landscape in Seoul GSES, Seoul National University.

speaking steep, often more than 60%. Soils are a residuum or colluvium from, or on,
a rocky parent material (mostly granite or gneiss, sometimes limestone, porphyry). The
permeability for water is generally good to very good. As for the scale of map units in
the soil map, the granite tops of the mountains are huge for Seoul, measuring in many
kilometres. Other map units are less extensive.

2.2. The landscape of Foothills and valleys of Seoul

The landscape of Foothills and valleys is found below the Mountain landscape, in lower
elevations. It is defined by ridges and watersheds in between, and is divided in Local alluvial,
Alluvial fan, and Dilluvial terrace (Figure 2). For Seoul, it is here that we find the heads
of the stream landscape; the topography is intricately incised with winding valleys that are
narrow. Permeability of soils may change significantly over a short distance, but is generally
speaking good. Slopes may differ from 2 to 30% and the scale of the map units is small,
often measured in hundreds of metres.

2.3. The River plain landscape of Seoul

The River plain landscape is found along the major rivers and streams of Seoul and has the
youngest geology, formed by relatively recent processes of running water and sedimentation.
Influence of groundwater comes close to the surface (Figure 3). In Seoul’s soil map the
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100 W. Kuitert

Figure 3. The River plain landscape of Seoul as interpreted from 33 different soil codes. Red lines
are the administrative borders of the metropolitan area of Seoul and its districts. Wybe Kuitert and
Lab on Landscape in Seoul GSES, Seoul National University.

scale of map units of this landscape type is large, with outlines that measure in kilometres.
There is no, or only a slight incline of no more than 2%. The alluvial plains along the
Jungnang Stream or Han River are river deposits of sandy soils with good permeability.
They are classified as Alluvial plain. More to the West these have been influenced by the
tidal workings of the sea resulting in more muddy soils with poor permeability. These are
classified as Fluviomarine plain.

3. Method: landscape type and plant life

The three landscape types of metropolitan Seoul have an intricate topography where abiotic
conditions may vary over short distances that generate varied conditions for plant life. In
general, natural plant life occurs as a composition of various species that appear as a com-
munity within a designated area; communities differ from place to place. Such delineated
plant communities can be typified (and consequently named) by an indicator species that
separates a typical plant community from another neighbouring one. A separation between
the two comes about by the differing growing conditions that are dictated by topography.
Plant life is the start of anything called living nature, because it can accumulate energy
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from the sunlight and pass it on to other forms of life. A plant community therefore, defined
and named by only one indicator species is not only a list of plants, but also denotes in
reality a complex system of all kinds of life forms that typically belong to it. In its turn it
belongs to a limited physical and topographically defined landscape type. This is the field of
such sciences as geobotany, vegetation science, phytocoenology, or physical geography (for
example, Liedtke & Marcinek, 2002; Ustin, Smith, Jacquemoud, Verstraete, & Govaerts,
1999).

Research that takes plant communities, as a point of departure, is of importance for the
present paper because such research defines topographical parameters of plant life too.
Research that is used as source material here, takes largely three different approaches. Plant
community studies have been conducted for existing natural vegetation found in remaining
and semi natural sites of Seoul. Places with natural forests in Seoul are researched in much
detail: plant communities are each described as belonging to a certain landscape type. In this
paper such a correlation is simply extrapolated to be hypothetically the natural vegetation
for all of this landscape type. Where urban pressure is high, nature is not very visible and
research is fragmented. But in these cases often restoration studies for vegetation have
been conducted for several degraded landscapes of Seoul and wider Korea, which poses a
different more conceptual, planning-oriented approach. In this case, the proposed conceptual
vegetation is extrapolated to be the potential for all patches of the landscape type to which
it belongs. A third approach is the vegetation succession studies that show the pattern,
structure, and dynamics over time of vegetation in a wider context, usually addressing
wide natural areas with less human influence located outside Seoul. It makes it possible to
understand the potential vegetation for the same landscape type within the urban perimeter
where the natural vegetation has disappeared completely. Taking research results from these
three different approaches the present paper intends to find the pre-climax, or climax forest
for each landscape within Seoul, rather than giving all the stages of the succession. Below,
the climax, or pre-climax forests are indicated with their indicator species.

3.1. Mountain landscape and plant communities

The actual vegetation in the mountainous landscape of Seoul has been studied in quite detail,
and a conclusive idea can be proposed on the potential that this landscape has for plant life,
based on such plant community studies.

The high peaks show vegetations of Pinus densiflora community, and Quercus mon-
golica community in the upper slopes (Lee, 1997; Lee, Lee, & Cho, 2008). The present
Pinus densiflora forest on the upper slopes is a pre-climax forest that could develop into
Quercus serrata forests ending up as Quercus mongolica forests (Choung & Hong, 2006;
Lee, 1997). Research on inter-specific associations done in three mountainous, and three
lower hill side sites suggests potentials for seven basic vegetation communities: Quercus
acutissima community; Sorbus alnifolia-Quercus mongolica community; Pinus rigida-
Pinus densiflora community; Rhododendron mucronulatum var. mucronulatum-Quercus
mongolica community; Juniperus rigida-Quercus mongolica community; Rhododendron
mucronulatum var. mucronulatum-Pinus densiflora community; and finally Rhododendron
schlippenbachii-Quercus mongolica community (Kim & Sim, 2010). Whenever a high cov-
erage of Rhododendron or Juniperus is conspicuous in oak forests, it might be due to human
influence keeping the canopy open.

The Pinus densiflora forests develop into either: Quercus serrata forests ending up as
Quercus mongolica forests in mountains, or via Quercus variabilis or Quercus acutissima
forests into Carpinus laxiflora forests in lower parts of Pukhansan, in Northern Seoul. The
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102 W. Kuitert

potential natural vegetation of this mountain is mainly composed of Quercus mongolica,
Pinus densiflora, Carpinus laxiflora, and Zelkova serrata forests as climax. The Carpinus
laxiflora and Zelkova serrata communities take lower elevational regions of the Mountain
landscape, extending into Foothills and valleys (Lee, 1997).

More information on potential vegetation is found in research on restoration of forests.
A large area of mountainous and foothill landscape in Korea was reforested in the 1950s
and 1960s and in some cases Robinia pseudo-acacia was used. Robinia pseudo-acacia is
not in its full optimum; it does not seem to be able to fully withstand typhoon and heavy
summer rains. A restoration model for Robinia pseudo-acacia forests in Seoul departs from
a canopy character of: Quercus aliena, Q. mongolica, and Fraxinus rhynchophylla. In the
same research the understory is characterized by Acer pseudo-sieboldianum, Acer ginnala,
Magnolia sieboldii, Styrax obassia, Sorbus alnifolia, Pyrus pyrifolia, and Rhus trichocarpa
(Kang & Bang, 2001).

This means that the Robinia pseudo-acacia stands on the hillsides of Seoul can
be interpreted as three different potential vegetations of: Quercus aliena community;
Acer pseudo-sieboldianum-Quercus mongolica community; and Fraxinus rhynchophylla
community – which belongs to lower elevation landscapes, treated below.

The Acer pseudo-sieboldianum-Quercus mongolica community belongs to higher and
drier slopes (Lee, 1997). The Quercus aliena community is found on nutritious soils in
lower elevations (Chung et al., 2003; Kim, Lee, & Cho, 2004). This may be understood as
the lower edge of the Mountain landscape.

3.2. Foothills and valleys, and plant communities

The landscape of Foothills and valleys in Seoul is less well researched, making it less easy
to grasp. Initially, because of the high pressure by human occupation from olden times;
only few remnants of something that can be called actual, natural vegetation are found.
Another point is the extremely fine topography and hydrology that changes over short
distances resulting in a fine mosaic of habitat conditions and possible plant communities.
An interesting case is posed by research on the Daemosan and Guryongsan mountains
in Southern Seoul. The highest slopes of these mountains are covered, as elsewhere in
Seoul with Quercus mongolica, Quercus acutissima, or Pinus densiflora communities (see
Ministry of the Environment of Korea (1997–2003). Research on actual vegetation on
the foothills, in particular the more humid valleys of Daemosan and Guryongsan, gives
the following results. Rare natural forest, such as Betula schmidtii community and Alnus
hirsuta community, is distributed in limited areas of valleys. Where human access is absent
Filicales (an order comprising horsetail and ferns) and Disporum smilacinum communities
were found on the humid valleys of the Northern slopes of Daemosan, in combination
with Viola verecunda, Persicaria thunbergii, Impatiens textori, and Convallaria keiskei in
limited areas. A Betula davurica community, a moisture-loving broad-leaved deciduous
community, is also found and preserved in Daemosan. Generally speaking, such forests
and moisture-loving herb communities are found whenever soil has not been dried out
because of urbanization (Lee, Han, Hong, & Choi, 2005). All valleys of the Daemosan
and Guryongsan are classified as local alluvial on the soil map. In conclusion, it is the
local alluvial topography in combination with hydrological conditions that favours plant
communities as mentioned above in the landscape of Foothills and valleys.

Another illustrative case is Dongguneung on the Eastern border, just outside of Seoul.
This site holds graves of the Korean royal family set in a natural forest surrounding. On
the higher slopes, in the soil map indicated as rolling hills, therefore belonging to the
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type Mountain landscape, we find the Quercus acutissima community (see Ministry of the
Environment of Korea (1997–2003). The lower valleys hold the Alnus japonica community
on regularly flooded flatland (Yee & Chin, 2002); these belong to the Foothill and valley
type of landscape.

In more detail communities of Pinus densiflora and Quercus serrata-Quercus mongolica
are divided in subcommunities of Robinia pseudo-acacia, Pinus rigida, Pinus koraiensis,
and Carpinus laxiflora (Yee & Chin, 2002). These pine and oak communities are found
on the drier ridges around the graves at Dongguneung; Robinia pseudo-acacia, and Pinus
rigida are planted or invasive. The community of Carpinus laxiflora takes positions on more
humid valley land and is typical for the Foothill and valley landscape in this case.

Other research speaks of Carpinus laxiflora community as climax forest in the humid,
higher valleys of the Foothill and valley landscape, extending into the Mountain landscape.
The Zelkova serrata community takes the same position, however, in drier positions. There
are only minor areas that are covered by this community (Lee, 1997; Lee et al., 2008).

Other research on Alnus gives the following results. The Salix koriyanagi community is a
stage before the Alnus japonica community comes in as a climax forest of the uphill wetland
(Lee, You, & Robinson, 2002). Alder stands (remnants of Alnus japonica community) have
remained in the plains and valleys of lowlands that have escaped urbanization. Such sites
are, or were in use as rice paddy (based on Seoul City, 1997, 1998; Lee et al., 2002; Lee
et al., 2008). In this case these can be understood as swamp forests that have developed in
wetland situations in the landscape of Foothills and valleys.

Local alluvial in the Seoul soil map is distinguished in two phases of recommended land
use. Either it is paddy or it is cultivated upland (only one minor map unit is recommended
for orchard and mulberry, which must be because of its steep slope (15–30%), whereas
cultivated upland is seen on land not steeper than 15%). The local alluvial given with paddy
as recommended use, will have potential for such alder forests.

Restoration models for flood plain restoration propose the Fraxinus rhynchophylla com-
munity (with Quercus mongolica and Quercus aliena) for the higher slopes along streams
in case studies for the cool temperate regions of South Korea (Kim, Shin, You, & Kim,
2008). Wild Fraxinus rhynchophylla is observed in patches with Glechoma in Seoul along
the higher end of the Yangjaecheon stream. This could possibly signify the start of some-
thing like a Fraxinus rhynchophylla community. The Fraxinus rhynchophylla community is
found in the medium altitude and good soil nutrition zone at Mt. Gyeryong and Mt. Deokyu
(Song, 1990). Other information on this community is found in Kim, Park, Kim, and Lee
(2004). The Fraxinus rhynchophylla community in Seoul can be expected to develop along
the upper edge of the river plain, where influence of flooding is rare, but not absent. More
frequently flooded banks of streams show vegetation dominated by Salix as discussed in
the following section.

3.3. River plains and plant communities

Research on succession in river beds in Korea shows that woody plant communities (domi-
nated by Salix), perennial herb communities (dominated by Miscanthus), and annual plant
communities (dominated by Persicaria) appeared in that order from upstream to down-
stream on sandbars, to be understood as the river washes in the stream bed. Stands of Pinus
densiflora may develop in later successional stages on gravel bars (Lee, Cho, Shin, & Park,
2009). Research in Korea and Japan shows those banks of streams that are frequently influ-
enced by floods, are dominated by Salix gracilistyla or Salix graciliglandis (Jarolímek &
Kolbek, 2006). Observations at the Han River’s downstream range in Seoul show rather
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104 W. Kuitert

the Salix koreensis community, conforming with research that assigns the Salix gracilistyla
community to the midstream range of the same river (Yang & Kim, 2007). In the Fluvioma-
rine plains a typical climax forest would be the Alnus japonica, or Salix chaenomeloides
community (National Institute of Environmental Research [NIER], 2007) in an undisturbed
situation, which is rare.

4. A potential vegetation map for Seoul

The three landscape types of Seoul are characterized by the plant communities that typically
belong to each type. Taking only the major communities, a potential vegetation map for
Seoul can be presented (See Figure 4).

Based on the soil map, a topographical context for potential plant life can therefore
be demonstrated for urban Seoul. Because map units are large in scale, conclusions can
be drawn for conceptual, theoretical, political, or cultural purposes of planning. Green
infrastructure for the city is one of such purposes. For physical instalment of things of a
smaller scale, like buildings or parks, a more precise survey on the scale of the site needs
to be developed. Site analysis should refer in that case to more detailed map scales.

4.1. Evaluation and discussion

Urban planning is never fully scientific; there are always political, cultural, aesthetic, mar-
keting, or other non-scientific considerations at stake. On the other hand, there is a huge
wealth of valuable scientific research that seems difficult to validate for urban planning.
In Germany and the Netherlands, there is a tradition of integrating scientific concepts of
potential vegetation in landscape development projects (Leeuwen & Doing Kraft, 1959).
For purposes of ecologically-oriented policies in the frame of the European treaty, ‘Natura
2000’, maps of potential vegetation have been instrumental (Evans, 2005). For urban situa-
tions, to my knowledge, this has not been attempted so far. However, graduate student studio
projects at the Graduate School of Environmental Studies of the Seoul National University
have shown the practicality of this approach for the city of Seoul (Lab on Landscape in
Seoul, 2009, 2010, 2011; Kuitert, 2013). In the application of the approach, some questions
remain to be addressed.

A major point of discussion is about the reliability of a most important source for the
above research: the soil map. Map units seem to suggest that there is no anthropogenic
influence on the soil in Seoul, even in the centuries-old city centre; this is not very likely,
as any city has so called urban soils.

As for plant communities, others can be hypothetically proposed beyond the ones dis-
cussed above, when turning to details. For example, herb communities on rocky habitats
(rock fissures, rock faces, and cliffs) can be expected with such species as Mukdenia, Sax-
ifraga, and Sedum (see Kolbek, Jarolimek, & Valachovic, 1997; Kolbek, Valachovic, &
Jarolimek, 1998).

Another point of consideration is human-induced plant communities, for example, the
extensive areas that one may find in Seoul of planted Robinia pseudo-acacia, Pinus rigida,
and Suwon Poplar (generally considered being a hybrid of Populus alba and Populus glandu-
losa). Pure nature, untouched by a human hand cannot be a realistic goal for the management
of Seoul. Human-induced nature is not a bad thing per se, and the question should be posed
if the restoration projects are commendable at all for such plantations. A Robinia pseudo-
acacia forest shows a new ecological dynamic that may prove more successful in Seoul’s
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Figure 4. Potential vegetation map for urban Seoul. Green: Mountain landscape: Pinus densi-
flora community; Quercus mongolica community; Quercus serrata community; Quercus acutissima
community; Sorbus alnifolia-Quercus mongolica community; Pinus rigida-Pinus densiflora commu-
nity; Rhododendron mucronulatum var. mucronulatum-Quercus mongolica community; Juniperus
rigida-Quercus mongolica community; Rhododendron mucronulatum var. mucronulatum-Pinus
densiflora community; Rhododendron schlippenbachii-Quercus mongolica community; Quercus
variabilis community; Carpinus laxiflora community; Zelkova serrata community; Quercus aliena
community; Acer pseudo-sieboldianum-Quercus mongolica community; others.Yellow: Foothills and
valley landscape: Betula schmidtii community; Alnus hirsuta community; Betula davurica commu-
nity; Alnus japonica community; Carpinus laxiflora community; Zelkova serrata community; Salix
koriyanagi community; Fraxinus rhynchophylla community; others. Blue: River plain landscape:
Miscanthus community; Persicaria community; Salix gracilistyla or Salix graciliglandis community;
Salix koreensis community; Alnus japonica community; Salix chaenomeloides community; others.
White: not mapped. Wybe Kuitert and Lab on Landscape in Seoul GSES, Seoul National University.

urban context than a 100% natural climax forest. A fully human-induced set of plant com-
munities is found on the Nanjido landfills (Kim, Lee, & Cho, 2004). Natural processes of
succession are partly guided by management that takes nature into account, demonstrating
a new, and wisdom driven kind of urban nature.

Processes of nature are a daily reality that indeed should not be negated. The city sits on its
substrate of soil and the natural and human-induced processes that it brings should be seen
as capital and resource; it opens many possibilities for more enjoyable, more resilient, more
sustainable city life. Negating it leads to high risk environmental issues that are difficult and
costly to manage. If park management, for example, would rely fully on human-induced
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nature, there is the risk of collapse when the abiotic does not match any longer with the
planting proposed.A simple example seen today is the extensive and expensive flower prairie
planting with sprinkler systems on artificial soil substrate along several riverbanks in Seoul.
This is perhaps beautiful to the eye, but the plants’ sprinkler system, soil and geo-textile
will be washed away with the very first flood. More finely tuned management will rely on
the natural system of plant life and the robust connections that a landscape system provides.
Then, disasters will not lead to collapse, but rather to fluctuations in abundance of species
or replacement by different species in a natural process by itself.

To develop a more sustainable and durable city, potential vegetation gives clues for a
physical image of nature that one may want to develop on a certain site; at the same time
it gives more insight into changes or active adaptation of vegetation in the future with
diminishing population densities, or climate change.

Developing, designing, maintaining, and managing anything from a small neighbourhood
park to a metropolitan green infrastructure should take the possibilities of plant life into
account. Planning and planting of trees and woody plants is a realistic, not very expensive
approach, and if the choice of species relates to the potentials for plant community life, a
first step towards a more sustainable, ecological landscape for urban Seoul has been made.

Before any site measures are taken in the city, the soil map should be studied. Physical
soil particulars such as acidity, permeability, and texture decide technical parameters for
structures to be installed, or plants to be planted. However, seeing the soil as a map unit in
the wider perspective of the landscape to which it belongs gives more conceptual and long
term indicators for planning: potentials for planning and designing with plant communities
as a vegetation system, and can be tied directly to the site to be developed. Any planting
measure then contributes to the ecological framework of Seoul as a whole, such as green
infrastructure strategies, or planning for urban biodiversity purposes.

The present paper proposes an integrative approach where hard scientific research can
be made practical for the soft perspective of planning policy measures and design aesthet-
ics. On the one hand city planning and managing benefits from analyzing urban landscape
from scientific data, on the other hand science gains new relevance and can focus better
on questions that arise from society. Conceiving landscape is grasping natural scientific
data under nominators that concern landscape as a cultural construct. Therefore, defin-
ing the city as landscape gives foundation for more integrated planning for resilience and
identity.

4.2. Further research

Further research should first be a source critique, or a more cultural, but critical history of
the making of the present GIS soil map for Seoul. Soil survey is apart from gathering natural
scientific data, also about a cultural construct of landscape. Urban soils need to be mapped.
Some urban soils that have degraded so much that systematic relations to landscape patterns
have been lost, need a theoretical frame to discuss their value within the landscape system.

Then there is the challenge to tackle the problem of refining the map scale. In theory
it is possible to assign potential vegetations to each of the 154 soul map units, and taking
hydrological conditions, slope, and exposition into account, a quite precise prediction of
expected plant life could be made.

Another path to explore is the spatial distribution for each of the potential, climax com-
munities of Seoul. In relation to statistics, a survey could be set up to see how much climax
vegetation still exists, and where it is in good shape and on what soil.
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All of this could be a strong tool in green infrastructure planning towards a more robust
ecological city.

To be able to manage such ideas more profitably in the urban planning debate, research
results should be brought back to the GIS level again, so that topography can be shown with
climax vegetation in 3D which can then be balanced out with other planning measures.
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