shEX| YRR 531X 48~57(2002)

An Application and Case Study on the Evaluation
Method of River Naturalness using GIS
— The special reference to Musim—cheon river in Cheongju City —
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ABSTRACT

River plays an important role both to nature and people. Also considering the limitation of land and
water resources coupled with the continuous urbanization and industrialization of Korea, the effective
river management becomes more and more important. The evaluation units consisted of main 3
factors(13 detail factors) are classified 5 grade and 5 scores system. The survey area was divided and
selected by 5 zones in Musim-cheon river. The final result of evaluation for 5 Zone is good near
natural river following next order; 1 (4.07), 2 (3.56), 5 (34), 4 (3.1) and 3 Zone(2.6 score) On
this condition, the main purpose of this study was to apply GIS(geographic information system) spatial
analysis for evaluation method of river naturalness in order to promote the river management and the
process of ecological restoration of river corridors.
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TABLE 1. Mathematical principle and river dimensions in Musim—-cheon River

Location Flood quantity Riverbed Basin area River width Flood water
(m¥s) slope (/L) (km?) (m) length (m)
Miho-cheon junction 1530 1/875 192.80 370~210 3.42
(Balsan—cheon)
Balsan-cheon crossing 1,465 /755 179.34 240~180 2,08
(Yulrang—cheon)
Yulrang-cheon junction 1,430 1/670 165.11 170~110 19
(Myungam-cheon)
Myungam-cheon junction 1,420 1/635 149.10 220~ 140 1.88
(Mipyung—cheon)
Mipyung-cheon crossing 1,260 1/655 131.37 220~140 177
(Yongwun-cheon)
Yongwun-cheon junction 1,190 1/655 192,47 160~130 1.40
(wulwoon—cheon)
wulwoon-cheon junction 1,085 1/600 107.89 210~140 1.00

(Cheongju-City district)

TABLE 2. River naturalness assessment

(River plan of Musim river in Cheongju City)

Grade Score River condition Description
1 5 natural original natural river
2 4 almost natural keep natural condition, but partially limited
3 3 limited natural whole natural condition. but high limited
4 2 destructed serious destruction, not natural
5 1 seriously destructed artificial manipulation of natural,
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TABLE 3. The assessment criterion for the water quality
Score
Factor Being clean Normal Not being clean
5 3 1
Water color clear green brown
Suspended solid not being, vegetation foam foam, oil, garbage
Offensive odor not being middle being
algae not being general many being
Riparian animal being general not being
TABLE 4. The assessment criterion for the river form
Score
ltem Factor
5 4 3 2 1
1. River chgnneli better good middle bad worse
meandering
2. Flood mean velocity less than 3 ~ B more than
(my/sec) o5 01 =2 23 3
River plane 3 lgllverbed structure: riffle better good middle bad worse
swamp
4. Riverbed material boulder & gravel gravel & sand sand mud
gravel
5. Riverside condition: .
natural extent better good middle bad worse
. 1/100-  1/1000- TOTE - ess than
6. Riverbed slo 1/50- 1/100 than
section T
7. Normal water level(m) m"rel 105 0501  01-005 less than 0.05
8. River type meander meander and embankment
Cross ' embankment
section 9, Channel width/low flow more than less than
channel width 2 21 105 05-0.1 0.1
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TABLE 5. Grade of green naturalness following the vegetation

Score c\éfngséitiltgn description and vegetation list(Scientific name)

Planting ratio below 50% (Persicaria hydropiper (L.) SPACH ,

1 Crass Humulu§ Japonicus S et Z, Polygonum thunb.ergii S et Z, .
Phragmites communis Trin., Oenanthe stolonifera DC., Phragmites
Japonica Steud., Panicum dichotomiflorum Max. etc.. )

2 Grass Planting ratio over 509

3 Grass, Shrub Shrub : Salix gracilistyla Miquel, Salix graciliglans Nakai etc..

4 Grass, Shrub, Salix pseudo-lasiogyne Leveille, Zelkova serrata (Thunb.) Makino,

Arbor (planting)  Robinia pseudoacacia L. efc..
5 Grass, Shrub, Alnus japonica (Thunb.) Steudel, Salix koreenensis Anderss, Zelkova

Arbor(spontaneus) serrata (Thunb.) Makino etc..

TABLE 6. Criterion of river naturainess assessment

Grade Y IV 1T M ]
Score 1<1<18 18< 1< 26 26< 1<34 34< 1«42 42<1 <5
artificial serious whole natural Cléeneiﬁr(l)itu]rﬁt original
Conditions manipulation of destruction, not condition. but artiali naturgl river
natural, natural high limited partiaty

limited
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TABLE 7. Assessment result for river form factor in zones

el BAE F oA

ltem Factor 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone
River channel 5 3 1 2 4
Flood mean velocity 2 2 1 2 2
River plane  Riffle & swamp 5 4 2 3 4
Riverbed material 5 4 3 3 3
Riverside condition 5 3 2 2 4
Longitudinal Riverbed slope 4 1 4 4 4
section Normal water level(m) 3 3 3 3 4
River type 5 3 1 1 3
Cross section Chiflnai (;;nj;}é/tlsw flow 4 5 5 4 5
Average 4.13 3.07 2.77 2.8 3.8
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FIGURE 3. Assessment result for the detail factors of river form using grid analysis
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TABLE 8. Assessment result for the water quality factor
Suspended  Offensive Riparian
Zone Water color b . Algae p. Average
solid odor animal
1(wolwoon-cheon) 5 5 5 5 3 4.6
2(Bangseo bridge) 5 5 5 3 46
3(Seomun bridge) 3 3 1 3 3 2.6
4(Yulryang-cheon) 3 3 3 3 3 3
5(Balsan—cheon) 3 3 3 5 3 3.4
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FIGURE 5. Assessment result for the water quality factor using grid analysis
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TABLE 9. Assessment result for the vegetation factor using grid analysis

Zone Greenfield possibility Vegetatl|lon Average
composition
1(wolwoon-cheon) 4 35
2(Bangseo bridge) 3 3
3(Seomun bridge) 2 15
4(Yulryang-cheon) 3 35
5(Balsan—cheon) 4 3

5 Zone

1 Grade
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FIGURE 6. Assessment result for the vegetation factor using grid analysis



56 An Application and Case Study on the Evaluation Method of River Naturalness using GIS

Ho}h Fdo] ¢ IE=HUS5S YeER
53] A TR dgete 27y 37
ek Hrr s gk
AAA HrtARE 19 7S BE HE 5
= 2, 570N 257, 479l 3
H, 37l A 45Fo] gkt

B oATeN TAA Al U@ nEe
ohal gt el

L Aol We Az 1 Fgo] /b FE
& Adshie] Big wolm g 3 P
A EAsEe] A9H

TABLE 10. Final assessment result in Musim—cheon river
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FIGURE 7. Final assessment result for all factors using grid analysis
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