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Determining the Locations of Washland Candidates in the Four Major River Basins Using
Spatial Analysis and Site Evaluation. Jeong, Kwang-Seuk, Hae-Su Shin', Ju-Chul Jung®, Ik-Jae
Kim®, Jong-Yun Choi, In-Chul Jung' and Gea-Jae Joo* (Department of Biological Sciences,
Pusan National University; Department of Geography Education, Pusan National University;
“Department of Urban Engineering, Pusan National University; * Division of Water and Environ-
ment, Korea Environment Institute) ‘

In this study, a comprehensive exploration and evaluation of washland candidate
locations by means of field monitoring as well as spatial analysis in six major river sys-
tem (Han, Nakdong, Nam, Geum, Youngsan, and Seomjin Rivers). Washland (in other
words, river detention basin) is an artificial wetland system which is connected to
streams or rivers likely to riverine wetlands. Major purpose of washland creation is to
control floodings, water supply and purification, providence of eco-cultural space to
human and natural populations. Characteristics and functions of riverine wetlands.
can be expected as well, thus it is believed to be an efficient multi-purpose water body
that is artificially created, in terms of hydrology and ecology. Geographical informa-
tion and field monitoring results for the washland candidate locations were evaluated
in 2009, with respect to optimal location exploration, ecosystem conneetivity and edu-
cational-cultural circumstances. A total of 269km? washland candidate locations were
found from spatial analysis (main channel of Rivers South Han, 71.5; Nakdong 54.1;
Nam, 2.3; Geum, 79.0; Youngsan 46.4; Seomjin 15.7), and they tended to be distributed
in mid- to lower part of the rivers to which tributaries are confluent. Field monitoring
at 106 sites revealed that some sites located in the Rivers Nam and Geum is appropri-
ate for restoration or artificial creation as riverine wetlands. Several sites in the
Nakdong and Seomjin Rivers were close to riverine wetlands (e.g., Upo), habitats of
endangered species (e.g., otters), or adjacent to educational facility (e.g., museums)
or cultural heritages (e.g., temples). Those sites can be utilized in hydrological, eco-
logical, educational, and cultural ways when evidence of detailed hydrological eval-
uation is provided. In conclusion, determination of washland locations in the major
river basins has to consider habitat expansion as well as hydrological function (i.e.
flood control) basically, and further utility (e.g. educational function) will increase
the values of washland establishment.

Key words : Washland, riverine wetlands, spatial analysis, South Han River, Nakdong
River, Geum River, Youngsan River, Seomjin River
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Table 1. Characteristics of geographical information used in this study.

Themes Resolutions or scales  Data type Source
Land coverage 30mx30m Raster Ministry of Environment
Soil map 30mx30m Raster WAMIS
Digitalized elevation map 30m x 30m Raster Ministry of Environment
Numerical geological map 1:250,000 ~ Vector Korea Institute of Geoscience and Mineral Resources
Numerical topographical map 1:25,000 Vector National Geographic Information Institute
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Fig. 1. Locations of field monitoring sites in the four major
river basins. Description of the study sites is listed
in the Appendix A.
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Table 2. Evaluation factors used in field monitoring for washland candidate locations.

Factors (abbreviations)

Characteristics

Criteria

Remarks

3  Almost no damages is expected
Expected damages . .
s . 2  Scarce residential structures.
Damages to civilized to civilized area :
Road, telegraph poles exist
area (Damg) when a washland . . .
. 1 Small size residential structures
is created . .
0 Town or village exists
Adjacent hill/mountain, or wetland
- is present
Ecosystem connectivity Con}x:le ctlgtty lt)le tw;)en d 2 Almost agricultural field.
(Conn) Zgzce&ﬁ ecvg: sigmsan Restricted mountainous area
y Y 1  Mostly agricultural/residential area
0 Severance
Potential capacity of 3 Large
Storage area (Stor) flood control by the 2  Middle
washland 1 Small
3 Only water gate installation is
required (mountain or wetlands
Necessity of levee can be connected)
Levee stability (Leve) o 2  Construction of new levee is slightly
strengthening or red
movement requre
1  Strongly required for new levee,
especially movement of levee
to civilized area is needed
3  Diversity of habitat has to be
preserved (e.g. TUCN important bird
species is found)
- o Presence or absence of 2  Moderate level habitat conservation
Biodiversity/important . . . . .
habitat (Biod) habitats for important is required (e.g. endangered species
abrtatibio biological species designated by the Ministry of
Environment are present)
1 Habitat characteristics are at
normal level
Compensation for Potential land price for 8 Lo'w
land (Comp) compensation 2 Middle
1 High
Possibility of 3 Opport.umty for 51mpltangous
. . . education related with adjacent . .
Environmental environmental education . If cultural heritage exist,
. . important ecosystems
education (Educ) using a created . .. . score 3.
2 Habitat expansion is possible
washland o
1 Low possibility
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Fig. 2. Map of the Nakdong River showing the locations
of washland discovered by spatial analysis (black
area).
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Table 3. Number of study sites and average + standard deviation of field monitoring results in six rivers.

Monitoring factors Sociological information
Rivers Sites tlo):irirlﬁigze:d Ecosystem  Storage  Levee Biodiversity CC™Pensation Environmental Summed Population  Average land price
area connectivity ~ area  stability Y forland education index  (Pop;ind.) (ALP; x1,000 won m?)

South Han 13 17413 15405 18406 12+04 22405 2.3+0.5 2505  13.1+24 2484197 3274317
Nakdong 41 18412 1641 22406 14407 20405 2.1%05 22106  134£35 103+101 18.6+26.7
Nam 11 1812 20410 25+05 18409 22+04 2.1£0.3 24405 147428 234+152 12553
Geum 16 19£07 23407 21405 15407  24+07 2.0£0.8 21406  144+32 19428 3524311
Youngsan 14 16+1.0 19411 19407 14£07 1.7+06 1.8%0.7 19406 122437  75x141 159495
Seomjin 11 1606 15410 15%05 17+06 2.0+04 24405 25408  134+24 101+133 71435
Total 106 18+11 18410 21106 15+07 21+06 2.1£0.6 22407 135433 118+145 20.7£25.3
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Fig. 3. Results of SOM modeling using seven field monitoring factors and two social information (population and average
land price). A, U-matrix; B, clustering results; C, patterning nine input variables. Abbreviations for the seven field
monitoring factors can be found in Table 2, and Pop. for population and ALP for average land price.
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Table 4. Characteristics of each cluster assumed based on the distribution patterns of input variables and number of study
sites in each of clusters. Abbreviations for each input variable can be found in Table 2 and 3.

Cluster Variables Number of study sites in each river
N Characteristics —  Total
0. Good Poor South Han Nakdong Nam Geum Youngsan Seomjin
Strong effectiveness
1 Damg, Conn 8 1Ot expected, but 4 9 2 1 16
environmental education
is slightly possible
Damg, Conn Relatively high
2 Stor, Biod - effectiveness of 3 2 4 3 12
Comp, Educ washland is expected
Slight effectiveness is
Stor, Biod expected, but relatively
3 ’ L ’ 4 2 21
Educ eve high cost for levee stability 3 12
is required
Educ Environmental education
4 ALP. Po purpose is suited, but 1 8 3 7 4 23
) F0P overall not appropriate
D .
Satlfr)lf,Ii (:II;n Sites expected as
5 Bio d’ Com - optimal locations for 2 9 5 5 3 2 26
E7du0 P washland creation
6 B Damg, Biod Overall no effectiveness 1 9 4 1 3

is expected
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