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ABSTRACT

Nature rehabilitation has become a major theme in river management in South Korea. An analysis and
evaluation of the landscape is a crucial step to select the suitable tracts for developing or conserving land
use in the process of landscape planning. The purpose of this paper is to establish a hierarchical procedure
for the setting of the landscape units on the various scales at which field biologists performed their observations
and to select the preserves through by a suitability model for synthesizing the ecological empirical, and
biophysical data. An evaluation process needs to be performed according to the landscape scales: site, local,
and regional scales, at which the environmental data were collected, analyzed, and synthesized. Introducing
of three level scales was crucially necessary for evaluating the various multi level ecological data for zoning
of preserves in river corridors. The evaluation level at different scales are hierarchically established into three
phases. The first evaluation phase can be performed by the long length units defined by the ranges of stream
widths at regional scale. Secondly, each of these long units can be divided into two or more segments according
to its landscape homogeneity at local level. Finally the segments at the last phase can be designated according
to the location of the reservoir weirs and bridges at site level. The conceptual model components are adopted
for collecting, evaluating, and interpreting the biological and abiotic data at site level. Three preserves are
selected , having high potentials for being intensely managed as the Ecological Education Areas in the river.
Despite a lot of assumption the results are expected to facilitate discussion and decision making about which
frameworks of evaluation are desirable and adaptable for integrating the ecological data into the rehabilitation
design process in South Korea.

Key Words: Landscape Units, River Corridors, Zoning for Preserves, Landscape Scales, Evaluation
Process, Conceptual Model for Synthesizing the Ecological Data

mainly by benchmarking Western Europe and Japan.

| . Introduction

1. Decreasing Natural Dynamics and River
Rehabilitation

The topic of river rehabilitation has been adopted as
a major policy related to sustainable development of
natural resources and biodiversity, especially in Wes-

tern Europe (the Netherlands, Germany, Swiss, etc.)
and in Japan. In South Koreg, attempts for the river
and stream rehabilitation projects have been perfor-
med, "planning for naturalizing streams” since 1995 to
renew the deferiorated river especially in urban areas

The dynamics of flow velocity and discharge are
key factors_ in the determinations of the fluvial sys-
tem, and are linked to the suitability of the river as a
habitat for biota. Various concepts are used fo des-
cribe this system, e.g. the river continuum (Vannote
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et al, 1980), the flood pulse (Bayley, 1991), hydraulic
stream ecology (Statzner and Higler, 1986), the fluvial
hydrosystem (Petts and Amoros, 1996). Flooding is
the trigger for some of the most important charac-
teristics of a living fluvial hydrosystem as is su-
mmarized by the flood pulse concept (Junk et al,
1989). They adopted the ‘design with nature’ philo-
sophy of McHarg(1969) and advocated using geomor-
phological processes for maintaining natural bed forms
in river channels that had to be improved, The first
handbook to further the conservation of wildlife in
rivers was published in the followed by the effects of
river dams and channelisation by Brooks(1988), res-
pectively, The physical structure of previously cha-
nnelized rivers was restored in project of small st-
reams in Germany and Denmark (Brooks, 1987). The
first time specific goals were considered for the cha-
nnel and floodplain morphology of a major frans
boundary river in the Rhine Action Programme in
1987 (Van Dik et al, 1995).

Many rehabilitation projects on both small streams
and large alluvial rivers have followed. River rehabi-
litation seeks to improve the natural functioning of the
river and the riverine landscape as a diverse network
of habitats, including its corridor function for the cat-
chment, Boon(1997) describes five appropriate stra-
tegies for river conservation, in accordance with the
state of the river: preservation of natural system,
limitation of catchment development, mitigation of
low quality of the river landscape, rehabilitation for
the degraded environment, and dereliction for the
worst case scenario. When rivers are degraded to a
point that natural hydrodynamics are hardly recog-
nizable and only scattered and small remnants of
population persist, there the emphasis shifts toward
river rehabilitation. With the help of well chosen
rehabilitation techniques and nature development pro-
jects, more suitable habitats need to be created, en-
hancing the recovery of the remaining populations and

the establishment of new ones.

The natural features of the river strefch are the
result of physical and biotic processes and management
activities. In a natural fluvial landscape, the abiotic
processes, especially morphological and hydrological pro-
cesses determine the type of natural systems occu-
mring at the scale of the river section. Therefore to
restore a natural situation in a cerfain river stretch,
rehabilitation of morphological and hydrological proc-
esses is a prerequisite: eg. the flooding frequency of
the actual floodplains can be increased by removing
protection levees or weirs or dams or the sediment
layer that covers the original relief structures,

The solution to many problems can be found in a
careful and integrated planning process, in which the
various river and land use claims are assigned to the
most suitable parts of the river systems. Scientists
supporting the planning process will generally raise
the following four questions where it concerns about
nature,

- Are there reference situations for nature reha-

bilitation ?

- What conditions should be fulfilled to realize

situations?

- Which areas are suitable for successful reha-

bilitation?

- What measures should be included in the spatial

layout?

Reference situations are descriptions of past sifua-
tions or the relatively pristine river systems elsewhere,
revealing the existence of more natural landscapes
and biologically more diverse ecosystems. The inspi-
ration of river rehabilitation is usually derived from
such situations. Besides, comparison of the reference
situations with the river system to be rehabilitated
make it possible to investigate which phenomena and
processes have been degraded and consequently to
identify the direction of change that has to be pur-
sued. Process conditions that have to be fulfilled must
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be identified to set the rehahilitation targets that are
likely to be sustainable solutions at minimal costs for
future management. Comparison with characteristics
of the various parts of the river systems allows areas
to be selected where these process requirements are
met. This forms the basis for the design of measures
that will create the new situation or trigger the
required process dynamics.

From the above discussion, if is evident that bio-
diversity in the rivers and riverine landscapes depends
largely on the unhampered hydrological and mor-
phological dynamics of the river, functioning as a
complex of the fluvial hydrosystem. Fluxes of water,
transported components and organisms between dis-
tinc_t environment and spatial units result in a mosaic
of independent habitats each with characteristic hy-
draulic conditions, suitable for different species and
communities. Any aftempt to manage and restore
rivers in favour of biodiversity, should focus on these
preconditions,

2. Selecting the Preserves and Greenway
Suitability Analysis

In USA, the suitability analysis method has been
widely applied to the greenway development including
stream corridors. The stream corridor (stream and its
immediate shore land environment) is an area of
critical environmental significance which includes the
streams, their natural and cultural resources as the
most important zone for concentrating the waterway
conservation and management efforts, Generally for
conservation and management purposes, a stream
corridor may be classified according fo its relationships
to land use as reflected in either of the following: The
Urban Stream Corridor, The Suburban Stream Corri-
dor, and The Natural Stream Corridor (New York
DEC, 1985). Greenways, sometimes referred to as en-
vironmental corridors, landscape linkages, wildlife co-

rridors, or riparian buffers, are defined as connected
systems of protected lands that are managed for
multiple uses: nature preservation, recreation, agri-
culture, and cultural landscape protection. Greenways
can be used to create interconnected networks of open
space that include more traditional non-linear park and
natural areas. They can help to maintain ecological
integrity in human dominated landscapes, especially
with regard to sustaining high water quality and
preserving biological diversity (Miller et al, 1993).
Because of the multifunctional nature and emphasis
on connectivity, greenways require an ecological land-
scape planning approach which should be multidisci-
plinary. The key challenges for greenway planning are
to first establish the importance of landscape connec-
tivity and to demonstrate alternative ways of com-
bining compatible uses, and of separating incom-
patible uses. Greenway planning should be integral fo
a comprehensive landscape planning effort, including
consideration of development suitability, open space
resources, wild life species protection, and scenic re-
source management, In this larger context greenway
may be seen as the connecting elements in a network
which links protected lands, Greenway planning needs
to perpetuate ecological processes and to conserve
wildlife populations while affording continued human
interaction with the natural landscape, '
Miller et al(1998) established three functions for
greenway suitability analysis for Prescott Valley, AZ,
USA. The functions were:

1) Protection of natural riparian corridors and their
associated functions towards groundwater re-
charge and surface water runoff.

2) Preservation of open spaces for wildlife habitat
and more specifically the protection of sensitive
antelope habitat areas and travel corridors,

3) Provision of multi-use recreation areas and

amenities to increase the general public’s expo-
sure to the natural environment.
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The factors for wildlife habitat function are macro
habitat type, slope, distance to water, and distance to
population, and those for riparian corridor function are
surface water quality, ground water recharge, ve-
getative cover, erosion control and channel morpho-
logy. The factors for recreation are existing land use,
development pressure, greenbelt component, extending
public parcels, and population density,

The most important part of river conservation pla-
nning is to conserve potentially valuable natural habi-
tats with finding and selecting the preserve.in the
stream as the main task. The preserve zone can be
defined as the area which should be carefully pro-
tected for high ecological sensitivity and diversity.
The data on ecological environment is usually inves-
tigated and evaluated, however there are some limi-
tations to integrate the scale specific ecological in-
formation and apply this to the corridor planning
PrOCESS,

The purpose of this paper is to establish a hie-
rarchical procedure for the setting of the landscape
units on the various scales at which field biclogists
performed their observations and to select the pre-
serves through by a suitability model for synthesizing
the ecological empirical, and biophysical data, This
approach is based on the assumption of the rules of
combination method as presented by Hopkins (1977)
which has been underlined on McHargian suitability
analysis to handle the independent factors in terms of
verbal logic. In applying a suitability analysis to river
rehabilitation, conservation planners are increasingly
trying to understand the actual ecological phenomena
on the selected site in their ease of interpretation. This
paper addresses the procedure and the model of the
preserves suitability analysis for designers to easily
understand the biophysical background at the sites,

Il. Study Area and the River Reha-
bilitation Project

a’ Location of the Mangyeong River basin

{p.girgae-of Mangyeong

0
7

Yellow Sea

b: The Mangyeong River basin

Fiéure. 1. Location of the site.

The River Mangyeong (54km long, lkm~100m
wide) is located in Wanjukun (35°55 " N, 127°8 * E),
Jeollabukdo, draining the most intensively agricultural
area in southwest Korea (Figure, 1).

The upper reach project for the River Mangyeong,
2001 ~2002, was based on “selecting and preserving
the ecologically potential core areas for environmental
research and education” because of relatively good
nature conditions on the River Mangyeong. Several
field biologists had seasonally investigated the biotic
information of riparian vegetation, fisheries and birds
and water quality. Plant species were surveyed at 21
stations and were mapped as plant communities th-
rough mapping the vegetation communities seasonally
(Figure 2). The composition and abundance of fish
species were surveyed at 10 stations through counting
the number of species on catched fishes at three
random positions. The water quality data were co-
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llected every fishes-counting point., The species and
number of bird were at 7 stations through observing
method on random stations. The field biologists pro-
fessionally identified and described the peculiar values
of the rare or endangered species. The critical point of
this research of the biotic data was the number of

species to be observed at some area. As a planner, 1
adapted the results from the professional surveying
analyses,

But the location and number of surveying stations
were incongruous and it was difficult to spatially
interpret the data for synthesizing the results. The

b: A sector

c: B sector

e: D sector

Figure. 2. Map of riverine vegetation communities.
Legend:

ubmerged and floating-leaved plants comm,

: Emergent plants comm. 1{Typha orientalis, Zizanis latifolla

:I Emergent plants comm. 2{Phragmites faponica)

- Wetiand plants comm. M Gravelly field

i] Upland piants comm.

m Field

H Riparian tree & shrubs
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issue was how to incorporate the data into the pl-
anning process for selecting the preserves with ade-
quate interprefation at different scales,

iil. Procedure and Conceptual Model
for the Case Study

1. Hierarchical Landscape Scals: - Site, Local
and Regional Level

In general, three levels of landscape scale are dis-
tinguished in landscape planning: site, local and re-
gional level. The element at site level, called eco-
elements or ecotopes, are areas less than a few hec-
tares. An ecotope is the smallest, relatively homo-
geneous landscape element which can be mapped at
scales of 1:5000 to 1:25,000, The regional level con-
tains eco-regions or regional natural units. The land-
scape mosaic might corresponds with the regional scale
which can be the strategic planning level where land-
scape planners are looking for opportunities and con-
straints to find the current land use patterns, to link
possible landscape interventions with costs and bene-
fits to people and nature, as well as to configure land
use change over time (Langevelde, 1994). This study
had adopted this hierarchical landscape scales concept.

In this study, the landscape scales for evaluation
were hierarchically categorized into three types for
interpreting the whole ecosystem. Classification criteria
was judged on the field situation especially by river
width and around land use.

The first type is the long length type (LU) at
regional scale, which is defined by the stream width,
The upper stream area is classified as A sector, the
width of which is below 200m, the mid into B sector
(200m~300m width) and the lower into C sector
(300~600m width). I generally interpreted the na-
turalness and human interruption to each 5~8km long

LUs. The avian information in this project could be
interpreted in these LUs, Secondly, each of three LUs
were reclassified into two to five {racts according {o
their landscape homogeneity (the medium length type:
MU) totaling 10 parts af local scales (A1~C3). I
could adequately explain the riparian ecological func-
tion and structure to each 2~5km long MUs. Fishes
information was interpreted in these MUs. Thirdly,
each of these MUs were site-specifically classified
according to the location of the reservoir dams and
bridges (the small length unit: SU) totaling 28 units
at site scales (A11~C34). I could evaluate by
selecting the core preserve to each 200m~2km SUs,
Vegetation information was mapped and evaluated in
these SUs (Figure. 4).

2. Landscape Evaluation for River Planning

There was contrasting approach at different scales,
inter-state and regional level, At inter-state level, the
target vegetation and final vegetation concept was
considered to select the proper scenario, Each potential

Project definition
Landscape planning: suita-
bility analysis

il

Field survey

Setting for landscape

for biotic and a biotic factor]

scales: site, local, regional

Selecting the station for

observing the data

Establishing the landscape

units for evaluation

Analysis for species diver-
sity: the number of species

and individuals

Establishing and applying
the suitability model

]

Selecting the preserves

and proposing the planning
guidelines

Figure. 3, Flow chart for the planning process.
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Farming land(L), Adjacency {o waterside(H)

B{Osan bo-Gyeja bo) : Diversity of island & wetland{M),
A {M), Culture factor(H)

Farming land{M), Adjacency to waterside(H)
C(Gyeja bo-Harl bridge) : Diversity of island & wetland(H)

1. W : 200~300m

2. Diversity of island & wetland(M}

3. Inside Farming land in the river(M)
4. Adjacency to forest{M)

5. Adjacency to settlement(H)

. W:200-less
. Diversity of island
& wetland(L)

i
Adjacency to forest(L}, Culture landscape factor(L) !

2. Diversity of island & wetland(H)

3. Inside Farming land in the river(H)
4. Adjacency to forest(L)

§. Adjacency to settlement(L) !

B in the river(nothing)
Farming land(H), Adjacency to waterside(M) & . Adjacency to forest(H}
¥ T . . Adjacency to settiement(M)
1. W : 300-400m ' ) YTy A

>

l 2

{ 3. inside Farming land
4

| 5

Figure. 4. Hierarchical evaluation units,

habitat for Marsh-harrier and for beaver was esti-
mated after 30 years each at regional level (Harms
and Wolfert, 1998).

On progct for the Kadowaki and Yamanaki River
Hirosima prefecture Japan, conservation site selection
was performed by evaluating the vegetation and
avian habitat, The existing vegetation is evaluated for
rare and recovery potentials and used for selecting the
preserved. The forest patch and its layer structure
and distance between the large forest and patch were
analyzed for regression the relationship between birds
and forest (Nakagoshi et al, 2002). This is a kind of
index species approach but not eco systematic app-
roach.

In Netherland, case studies on lowland fluvial
systems for river rehabilitation had been done on the
geomorphological changes. This research is based on
long term investigation and interpreting (Wolfert, 2001),
and is not adequate to Korean river project which
should be done in one or two year.

There are two river evaluation sfages in Japan
construction authorities of northeast region, The first
stage is general, while the second is detailed eval-
uation. The general evaluation is performed for zoning

the area as natural, semi-natural, and interrupted area
by preliminary survey and existing data of land use,
channel characteristics, vegetation, and water quality.
The detailed evaluation is performed at specific con-
cerned site on the information of biotic species,
individual, their location, and the abiotic factors (Cho,
1997).

I differentiate two types of river evaluation accor-
ding to the planning phases: concept plan making
phase and site related zoning phase. For concept plan
making, the general evaluation information over all
areas at regional scale is needed, which includes land
use types, land cover types, and general physical fac-
tors. 1 defined this kind of data as “general natu-
ralness evaluation”. And the specific information at
site scale is needed, which includes biotic species-
diversity and physio-diversity for site related zoning
and designing which is related to selecting and
delineating the preserve. I defined that as “bictope
diversity evaluation”. These evaluation procedures are
sort of overlaying paradigm by summing the assigned
values of items, This simple summing overlay method
fo major item was usually used for the ecological
suifability analysis. And the Biotic Diversity evalua-
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tion was based on the species abundance, This pla-
nning approach could not be scientifically verified but
broadly accepted as planning tool,

1) General Naturalness Evaluation

This evaluation was performed at regional and local
scale. The evaluation components at regional scales
LUs were the proximity of forest and village, riverine
agriculture activity and water related recreation acti-
vity in riverbank and diversity of depositional area in
stream. All the items were evaluated as high, medium
and low relatively to the situation. The evaluation
components at local scales MUs were the land use
around the riverbank and stream physical structure
width, water surface area ratio, sedimentation types,
stream bed types and water quality. This evaluation
was used for describing and interpreting the natu-
ralness.

2) Bictope Diversity Evaluation

This evaluation was performed at site scale SUs.
The components of bioptope diversity evaluation were
composed of fishes, avian, vegetation as biotic factor
and water as abictic factors. The bictic factors atfri-
butes for evaluation were species number and diver-
sity. The abiotic water factors were the water surface
area ratio and water quality. The bictic information
was gathered seasonally. The Arirang remote sensing
data (2002) was used for mapping the water surface
area and depositional pattern change (Figure. 5). Each
biotic species numbers to be investigated seasonally
was summed and relatively graded to 3 levels (A, B,
C). The level A was marked as point 3, B" as 2, and
C as 1. All points of three biotic factors at site (SU)
were resumed and reclassified as high (fotal sum 7, 8
and 9) potentials, medium (total sum 5, 6) and low
(total sum 3, 4). The deserved areas were selected at
high potentials. The water surface ratio (%) was
used to explain the site’s potentials (Figure. 6).

 I—
b Fractured depositional area, white color in 2001

Figure. 5. Depositional pattern change plotted from the
Arirang remote sensing data.

~ Species Species ¢
*\ number number ,*
\\ ,I
. .\ 4
Diversity Diversity
Fish | Bird
Riparian
_vegetation | Water
Diversity Quality
/ A
I'd A
7 ~
7 Species Surface ™
+" number arearato s

Figure. 6. Biodiversity evaluation model.
V. Results
1. General Naturalness Evaluation

1) Evaluation at Regional Scale
Along the upper stream sector A, there are com
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Table 1. Evaluation at regional scale

. . Riyerine Water related Diversity of
Proximity Proximity . , o
. agricultural recreation depositional area
to forest to village . . .
activity activity in stream
A sector upper stream . . . -
(below 200m width) Medium Medium Seldom Medium Simple
B sector mid stream ) ) ) .
(200m~300m width) High High Medium Much Medium
C sector lower stream .
(300m~400m width) Low Low Low Seldom Diverse

paratively small forest patches within 50m distance
and several agricultural facilities and houses (Table
1). There are seldom riverine agricultural activities
and comparatively medium water related recreation
activities, The configuration of depositional area in st-
ream is simple, Along the mid stream sector B, there
are comparatively large forest patches on the hills 20
~30m high within 50m distance and comparatively
large residential villages. There are relatively little
riverine agricultural activities and comparatively high
water related recreation activities. Diversity of the
depositional area configuration in stream is compara-
tively medium. Along the lower stream sector C, there
are no forest patches distance and no houses within
50m. There are relatively much riverine agricultural
activities and seldom water related recreation acti-
vities, Diversity of the depositional area is compara-
tively high,

2) Evaluation at Local Scale

The land use pattern shows different patterns at
left and right side to down stream (Table 2). There
are large forest or monumental trees left Al, right BI,
left B2, Farm land and scattered house with big tree
and forest is main feature B2, B3, B4, Bb, and Cl. The
terraced floodplain area is left as mostly natural
situation with partly agricultural land use sector B. But
it is extensively used as agricultural land, sector C.
The width of stream ranges from 100 to 140m at A,

210~260m at B, and 300~380m at C. The water
surface area ratio is below 50% except BS.
Depositional feature's number is mostly 2 to 3, but at
Bl and C3 is 4. Special stream bed number is mostly
3 to 4, but at Bl, BZ and C3 is 5. BOD level is mostly
below 1.0 mg/l except at C.

These descriptions partly explain the evaluation at
regional scale. And I can know that ecological poten-
tials are relatively high at Bl and B2 according to the
outside forest proximity and diversity of stream bed
and depositional area, But this evaluation has no biotic
information, So this result can only be applied to make
plan including line corridor and spot. The biotic inf-
ormation should be analyzed for selecting the preser-
ved core area.

2. Biotope Diversity Evaluation and Rehabi-
litaion Planning

1) Selecting the Preserves

The evaluation criteria (Table 3) is established
through discussion with surveying ecologists. Level A
for wild bird is determined at more than 20 spp., for
riverine vegetation more than 90 spp., and for fishes
at 30 spp. (Figure, 7). Though I cannot exactly induct
the functional relationship between these biotopes and
the species number, I concluded this approach would
be proper for selecting the preserved,

The evaluation results (Table 4) reveal that the
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Table 2. Evaluation at local scale

Terraced flood
plain area
From the banks to the | between banks . .
farm land® channel's Channel’s structure and water quality
struture,water
quality’
.Left nght Water DepOSlt}oml Special Water
side to side to . Width area’s stream .
Left Right surface . quality
down down (m) ratio(%) diversity bed form BOD(me/)
stream stream | (No of items)® | (No of items)® e
A Al 5 2 A A 100 45 2 3 05
sector | g9 3 2 A A 140 ES 3 4 07
Bl 3 4(2) A C 260 41 4 5 07
B2 5(3)° 3 A B 220 32 3 5 08
B B3 3 3 A A 240 53 3 4 07
sector .
B4 3(5) 3 B A 210 29 3 3 0.6
B5 3(5) 3(4) A B 210 2 3 4 12
Cl 3 2(4) A B 330 3 2 4 12
C 1o 3 3 B | B | 30 3 3 5 11
sector
3 3 3 B C 330 4] 4 3 10

. Land use pattern of terraced floodplain area 1. Apartments, urban residential area, industrial area: 2. Farm land, facilities for livestock,
motel; 3, Scattered farm land and residential facilities: 4. Monumental big tree, cultural asset: 5. Almost forest, partly farm land.

®: Land use pattern outside from the banks: A, Naturalistic: B. below 50% of farm land: C. Above 50% of farm land.
: Straight riverline sands, curvilinear riverline sands, depositional island, reaches oint areas sand.

. Bogs, shoals and rapids, above double deep areas of average water depth, a shallow pool.

. parenthesis means second type of land use.

Table 3. Evaluation criteria of biotope diversity evaluation

No of species Alpoint 3) Blpoint 2) Clpoint 1)

Wild birds More than 20 spp. 10~20 spp. Less than 9 spp.

Reverine vegetation More than 90 spp. 80~90 spp. Less than 70 spp.

Fishes More than 30 spp. 20~90 spp. Less than 20 spp.
number of high potential ranking is nine, Therefore I 2) Corridor and Core Planning
finally selected three areas of high water surface ratio
as the preserved cores among nine high ranking areas. I defined the themes of the preserved core areas
And the adjacent areas to be needed rehabilitation based on the above evaluation items. The design the-
were involved for supporting the preserved. The ave- me of B22 is the riparian vegetation wetland biotope,

rage length of the preserved being 1.5 km. that of C21 is the avian and wild plant wetland
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C22(No.8) 40species
C31(No.8) 50speciesiPeseudopungtungia nigra}
C33(No.8) species(Peseudopunglungia nigra)
Bird : C3{No.7) 48spacies —
(Falco tinnuculus. Cygus olor)
Riparian : C11{No.14) 200species
€21.12(No.1 ies, C22(No.16)2
C23(No.17)227specles. C31(No.18)232species
jes. C32(No. i

ies

Fish : C11(No.7) 57species(Peseudopungtungia nigra) |

31(No. .
C33(No.21)294species

c

Fish : Al1{No.1)53specise
A2{No.2)4gspecise
Bird : A2(Na.1)specis

ish © 3l i
Fish : B12.813{No. 822,31(No. Riparian Vegitation :

B33(No.5)52species, B42,843(No.6}14species ;.
2 4 | 8ird : 81(No.2)12apacies, B3No.3)1 7species a ;tz"ggggz":g‘j‘;
| S, v [ B4{No.5)1 4species. B5(No.6126species JUSTG i
oY cizg ® s 8 o Riparian Vegitation: B11.812(No.5)59species A23(No’ 4)2505"“’ s
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Figure. 7. Evaluation for biotope diversity.

biotope, of C32 is the birds, fishes, and vegetation ecological corridor function. The vegetated wet land at
wetland biotope. These wetland biotope areas with the exit of reaches designed as the ecological spot
adjacent enhancement area are functioned as eco- area (Figure. 8).

logical cores, The linear wetland biotope corridor was

planned along the water side with excavation and V. Discussion and Conclusion
reshaping the stream bed. Preserving the existing

monumental big tree and forestation of river familiar In South Korea, ecological experts usually perform
tree at disturbed area was planed to support the their own specified survey in early stage separately

Ecotone EEC

Wetled EEC

{oxbow, phragmities aponice comm.

Ecological Education Center
{8ird observation, riparian vegstation
and fish investigation

Legend

=21 Forest-core bictope restoration section . . .
P —  Watiand-core biotops festoratian section

S Forest-line bictope restoration section
O Watland-point biotope restoration section

@ Forest-point biotope restoration section

Figure. 8. Planning of the stream corridors.
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Table 4. Evaluation result of biotope diversity

Level of Level of Level of . Water le
, . . Potentials selection
vegefafion fishes birds rank surfaces area of th
diversity diversity diversity ne ratio(%) ©
preserved
All C B C 3 25
Al
Al2 C B C 3 66
Sef\tor A2 c c C 3 2
A2 A2 A C C 2 42
A23 A D C 2 44
Bl1 A B C 2 27
Bl B12 A B C 2 47
B13 A B C 2 50
B21 A B B 1 29
B2
B2 A B B 1 35
B3l A B B 1 3B Adjacent
Setor B3 B2 A B B 1 7 0
B B33 C B B 3 62
B4t C B C 3 2
B42 C C B 3 21
B4
B43 A C B 2 33
B44 B C A 2 40
Bal B C A 2 37
BS
B52 C C A 2 28
Ccl C B A 2 45
Cl
C12 A B A 1 21 Adjacent
C21 A B A 1 50 0
C2 C22 C B A 2 40
Seétor 23 c B A 2 %
C31 C B A 2 15 Adjacent
C32 A A A 1 72 0
3
C33 C A A 1 53
C34 C A A 1 22

from whole design process (Busan city, 2001: Jeoll-
abukdo, 2000). Koreanlandscape studies about the ri-

ver evaluation mostly focused to physical environmen-
- tal analysis and partly general vegetation infor-
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mation referred to the Germany Rhine-land pfalz
action(Cho, 1997; Ahn, ef al, 1997; Kim et al, 2000:
Jeong et al, 1998). But it lacks other critical biotic
infprmation for practical implication.

Ecological landscape planners need to integrate
various biotic evaluations to the planning process for
practical purpose. The evaluation level at different
scales are hierarchically established into three phases.
The first evaluation phase can be performed by the
long length units defined by the ranges of stream
widths at regional scale, Secondly, each of these long
units can be divided into two or more segments acc-
ording to its landscape homogeneity at local level.
Finally the segments at the last phase can be de-
signated according to the location of the reservoir
weirs and bridges at site level. The conceptual model
components are adopted for collecting, evaluating, and
interpreting the biological and abiotic data at site level.

At strategic forming planning stage, the regional
level evaluation can be used. At system networking
stage, the local level evaluation can be used and the
site level evaluation can be used for esfablishing the
themes and designing the site. Planners need to per-
form the planning and design with interlocking the
ecological information which should be easily under-
stood and ascertained.

This hierarchical evaluation method developed are
applicable to other planning project of river rehabi-
litation focused on vegetation, birds, and fishes species
and diversity related to design. However, it is left to
future studies to develop the method of the total
eco-system and watershed interpretation,
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