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Abstract

The purpose of this study is to investigate characteristics of hydromorpological structures that affect landscape preference
and visual characteristics on the sections of the designated streams where have dynamic ecological characteristics. We
evaluated the ecological status of the streams utilizing LAWA to assess hydromorpological structures of streams. We also
investigated preference and visual characteristics of stream landscapes through Semantic Differential Scale(SD scale). The
differences of visual images according to the characteristics of hydromorpological structures in the sites were analyzed by
descriptive statistics, One-way ANOVA, and t-test. As a result, this study showed that sections represented as “good”
ecological status are shown to be harmonious, beautiful, natural, and clean comparing to sections represented as “poor”
ecological status. The hydromorpological structures that have significant impacts on the visual characteristics are considered
as riparian vegetation, cross-sectional shape, and the artificial structures. Results of this study can help guide the stream
restoration of the damaged stream to improving ecological function and positive landscape.

Keywords : Artificial structure, LAWA, Rural stream, Stream landscape component
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Table 1. Stream Summary

(Table 1).

Stream Location Stream length (km) Basin area (km’) Number of site
Goesan-gun,
Guanpyung stream 10.14 30.86 10
Chungcheongbuk-do
Reference Dongdal Cheongju-si,
13.55 53.70 10
stream stream Chungcheongbuk-do
Gurye-gun,
Youngchu stream Hrye-gun 5.70 9.94 4
Jeollanam-do
Gi Y -gun,
unnam eonggwang-gun 760 25.60 ;
stream Jeollanam-do
D d Muju-gun,
amage Anchang stream Hu-gun 11.80 26.45 11
stream Jeollabuk-do
Hwa Wonju-si,
7.20 24.44 7
stream Gangwon-do
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Table 2. The Contents of Hydromorphological Structure Assessment

513l S tiTable 3). LAWA H7PHo| &} 3
TEH, 854, A, se] EEA & ¥

Rl

A

[e3

Zone Main assessment content

Subsection

1. Vertical characteristic

1.1 Vertical meandering 1.2 Meandering erosion
1.3 Vertical sand bar 1.4 Unique vertical structure

2. Longitudinal section

River

2.1 Crossing structure 2.2 Stagnant of water
2.3 Covering 2.4 Crossing sand bar
2.5 Diversity of wave 2.6 Diversity of depth

bed
3. Cross section

3.1 Type of crossing section 3.2 Crossing depth
3.3 Crossing erosion 3.4 Variety of crossing width 3.5 BOX

4. Structure of river bed

of material of river bed
4.4 Structure of unique river bed

4.1 Type of material of river bed 4.2 Protection structure of river bed 4.3 Variety

River side 5. Structure of river side

unique river side

5.1 Vegetation belt of river side 5.2 Protection of river side 5.3 Structure of

River front 6. River front

6.1 Land use 6.2 Vegetation belt of river side
6.3 Environmental characteristic

Data: KICT, 2006: 133-134.

Table 3. Synthesize Assessment

Structure grade Meaning Index Ecological status
1 Wild 1.0-1.7
High
2 Little change 1.8-2.6
3 Normal change 2.7-3.5 Good
4 Remarkable change 3.6-4.4 Moderate
5 Large change 45-53 Poor
6 Very large change 5.4-6.2
Bad
7 All change 6.3-7.0

Data: KICT, 2006: 165.

Table 4. Synthesize Assessment of Stream

Stream Division | Sitel Site2 Site3 Site4 Site5 Site6 Site7 Site8 Site9 | Sitel0 | Sitell | Total
Grade 1 4 3 2 4 2 3 2 3 4 - 3
Ecological
Guanpyung | Eeologica High |Moderate| Good High |Moderate| High Good High Good |Moderate - Good
stream status
Type Rural Rural Rural Rural Rural |Mountain|Mountain| Rural Rural Rural - -
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Grade 3 2 1 2 ¥ 2 1 4 2 3 - 2
Dongdal | Ecological . . . . . . .
Good High High High ¥ High High |[Moderate| High Good - High
stream status
Type Mountain | Mountain | Mountain | Mountain - Mountain|Mountain| Rural Rural Rural - -
Grade 2 2 3 4 - - - - - - - 3
Youngchu | Ecological . .
High High Good |Moderate - - - - - - - Good
stream status
Type  |Mountain|Mountain| Rural Rural - - - - - - -
Grade 5 4 4 4 4 4 5 - - - - 4
Gunnam | Ecological
Poor |Moderate | Moderate | Moderate | Moderate | Moderate|  Poor - - - Moderate
stream status
Type Rural Rural Rural Rural Rural Rural Rural - - - -
Grade 3 4 5 3 2 3 3 4 3 3 5 4
Anchang | Ecological .
Good |Moderate| Poor Good High Good Good |[Moderate| Good Good Poor |Moderate
stream status
Type Rural Rural Rural Rural |[Mountain| Rural Rural Rural Rural M.T Rural -
Grade 3 -* 3 4 5 3 4 - - - - 4
Hwa Ecological
Good - Good |Moderate| Poor Good |Moderate - - - - Moderate
stream status
Type  |Mountain ¥ Mountain| Rural Rural Urban | Urban - - - -
*: Inassessible Site
ATdEA) B 2 B A, EEA 2 IR 97h, &3 37%te] HA Y oH, Ao
AEe) e He ulgkEE WARAY Aoz o2y w 1TITTTL RA 3TN, 8
B 3 T FESHFEHE Hole 1077te] HEF 573re] AAREAT A gAY e H = T x
AREAL Fstors AHA 1773747, 37} A vy 2ti(Table 5, Table 6)
Table 5. Synthesize Assessment of Research Site
it Vertical Longitudinal Cross Structure of |Structure of river| River Total
ite ota
characteristic section section river bed side front
Guanpyung stream
pYng 12 16 2.0 1.0 2.0 15 1.6
Site 1
Guanpyung stream
vanpyung 22 23 27 3.0 25 46 2.9
G Site 3
Gi tr
0 Hanpyting stream 12 27 22 15 17 5.1 24
o Site 4
d Dongdal stream
. 2.0 2.7 3.7 1.5 1.6 2.6 2.3
Site 9
Youngchu stream
. 22 3.0 22 1.0 4.0 5.1 2.9
Site 3
Gunnam stream
. 3.8 6.0 5.5 4.0 3.0 6.7 4.8
Site 1
Gunnam stream
. 2.0 6.0 5.0 5.0 5.3 6.0 4.9
P Site 7
0 Anchang stream
. 3.8 5.0 5.8 35 53 6.8 5.0
o Site 3
r Anchang stream
. 33 4.7 4.8 4.7 6.0 6.0 4.9
Site 11
Hwa stream
R 4.5 6.2 6.3 1.5 6.0 6.8 52
Site 5
st=2&X|sHS|X| A 152 MI3& (2013) 305
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Table 6. Synthesize Assessment of Goof Site and Poor Site
. Vertical Longitudinal . Structure of Structure of River
Site LAWA L . Cross section K . . Total
characteristic section river bed river side front
Average 1.8 2.5 2.6 1.6 24 3.8 2.5
Grade 2 2 2 1 3 4 2
Good Eeolonical
cologiea High High High High Good Moderate High
status
Average 1.9 2.3 2.3 1.3 2.7 3.9 2.4
Grade 3 6 6 4 5 7 5
Poor : .
E .
cologica Good Bad Bad Moderate Poor Bad Poor
status
3.2 ABAH7MAR 2 HHe AlFHe] FolE  1.5SmE  IA3FAL Manfrotto

TALR S ZAFEZE AA o] gt oldlE F7 190XPROB(tripod)¥} 303PLUS PRECISION PAN HEAD
Al 2F 2ARE FholA A ebeds & (automatic level)E ©]-&sto] 3004 7Z(FF2 = 2100
gatg o, FG7)E 2012 6¥olth A Al S #9519 2m™, Adobe Photoshop CS52] Photomerges
o o

3 = Canon EOS 400D(HZ EFS 17~55mm)
], A EE 2,816x1,880pixel = A ABFTE ARl 2

o]-g-ate] vhidln} ARS WHESITKFig. 2, Fig. 3).

Py o
(b) Guanpyung stream
Site 1 Downstream Landscape

(a) Guanpyung stream
Site 1 Upstream Landscape

"

(c) Guanpyung stream
Site 3 Upstream Landscape

i

(d) Guanpyung stream
Site 3 Downstream Landscape

nalls.
N

(e) Guanpyung stream
Site 4 Upstream Landscape

(f) Guanpyung stream
Site 4 Downstream Landscape

(g) Dongdal stream
Site 9 Upstream Landscape

"
s 2 ]
e "y

(1) Youngchu stream
Site 3 Upstream Landscape

Site 3 Downstream Landscape

Fig. 2. Photographs of good site landscape
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(a) Gunnam stream
Site 1 Upstream Landscape

(b) Gunnam stream
Site 1 Downstream Landscape

(¢) Gunnam stream
Site 7 Upstream Landscape

(c) Gunnam stream
Site 7 Upstream Landscape

(e) Anchang stream
Site 3 Upstream Landscape

(f) Anchang stream
Site 3 Downstream Landscape

(g) Anchang stream
Site 11 Upstream Landscape

(h) Anchang stream
Site 11 Downstream Landscape

(1) Hwa stream
Site 5 Upstream Landscape

(j) Hwa stream
Site 5 Downstream Landscape

Fig. 3. Photographs of poor site landscape
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2007; Kim and Song, 2010)& wlgo= XAty A TEA ] ARSI TH(Table 8).
Table 7. Selection of landscape adjectives component
Kim and Kim and . Kim and Kim and .
. Yoo, Selection or . Yoo, Selection or
No. Component Kim, Song, No.| Component Kim, Song,
2007 Not 2007 Not
1999 2010 1999 2010
Massive- . .
1 - - (0] (6] 21| Noisy-Quiet - (0] - -
Small
Rough- Dark-
2 - - (o) (0) 22 . - - (0) (0]
Soft Bright
Unexpected - Untidy-
3 - - (0) (0) 23 - - (0) (0)
Expected Peaceful

ro
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t - 1d-
4 Strange - 0 ul  © 0 - -
Familiar New
Slow- Gloomy-
5 . (¢} - 25 - - (¢} -
Rapid Cheerful
Blocked- Artificial-
6 O - 26 (¢} (0} (¢} (0}
Open Natural
Dirty- Few-
7 (¢} (¢} 27 - (0} -
Clean Many
Urban- Stillness-
8 - (¢} 28 . (¢} - (0}
Pastoral Dynamic
Excited- Narrow-
9 O - 29 . - o (¢} -
Calm Spacious
Hard- .
10 - - 30| Messy-Tidy (0] - -
Soft
Complex- .
11 X (6] (6] 31 [Straight-Curved (6] (0] (0]
Simple
Disarray- Chaotic-
12 . (¢} (¢} 32 - - (¢} (0}
Harmonious Ordered
Deficient- Cool-
13 ) O - 33 (¢} (0} -
Rich Warm
. Vulgar-
14 | Unstable- Stabile - (¢} 34 - - (¢} -
Elegant
Unpleasant- .
15 (¢} - 35| Ugly-Beautiful - (e} (0} (e}
Pleasant
16 Unrestful- 0 i 36 CO@on o ) 0 )
Restful -Unique
Neglected-
17 T - - 37| Clodsed-Open - - (0] (0]
Maintained
Cheerless- Modern-
18 . - (0] 38 . - - (0] -
Vital Traditional
Unsophisticated- Realistic-
19 . - O 39 . - - (¢} -
Sophisticated Romantic
Plain-
20 - (¢} - - - - -
Ornate

Tabe 8. Landscape adjectives component

No. Component Cronbach’s a if Item Deleted Selection or Not
x1 Disarray-Harmonious 943 (6]
X2 Ugly-Beautiful 943 (6]
x3 Dark-Bright .945 (0]
x4 Urban-Pastoral 945 (6]
x5 Chaotic-Ordered 947 (6]
x6 Rough-Soft .945 (6]
x7 Unstable-Stabile .944 (6]
x8 Cheerless-Vital 944 (6]
x9 Untidy-Peaceful .943 (6]
x10 Artificial-Natural 945 (¢}
x11 Strange-Familiar 944 (6]
x12 Unexpected-Expected 944 (6]
x13 Unstable-Stabile 944 (6]
x14 Dirty-Clean 944 (6]
x15 Clodsed-Open .949 -
x16 Complex-Simple 950 -
x17 Massive-Small 951 -
x18 Straight-Curved 949 -
x19 Stillness-Dynamic 952 -
Preference Dislike-Preference 943 (0]

Cronbach’s a= 0.948
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Table 9. Result of one-way ANOVA and Scheffe test
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A A B X FEAHE2 (One-way ANOVA)S A5 o, &)

° 7t Aoj7ke] Maw 9 AIZHY o]m]H]

o) 4E Al ttestE AASGIY. BAEARE F

Aot A Fx2 2 A olH]X]

ztolE mEstal AN vt dadh AAEES Al
O

Mean(sd)* .
No. A B C D E F G o I 7 F sig. | Scheffe
<H<F<
| 355 | 365 | 345 | 369 | 363 | 313 | 357 | 261 | 385 193 | Lo0r | 000 ! G EC
« _ A—GF=
(0.878) | (0.852) | (0.700) | (0.662) | (0.648) | (0.602) | (0.688) | (0.618) | (0.452) | (0.757) I
350 | 358 | 318 | 373 | 356 | 307 | 360 | 253 | 360 | 207 000 | THFC
X2 20.878 <A=E-B-
(1.000) | (0.985) | (0.846) | (0.646) | (0.618) | (0.599) | (0.642) | (0.668) | (0.566) | (0.776) * | D
<H=A=
; 373 | 370 | 335 | 360 | 378 | 333 | 363 | 292 | 360 | 276 | .| .00 JD | (ﬁ
« . Dl
0811) | (0.951) | (0.815) | (0.828) | (0.603) | (0.573) | (0.565) | (0.723) | (0.535) | (1.018) Sl A
<H=D<I-
397 | 408 | 411 | 357 | 399 | 413 | 393 | 335 | 385 | 211 000 |*
x4 25.601 G=A=F-B
0.968) | (0.708) | (0.609) | (0.874) | (0.554) | (0.711) | (0.634) | (0.586) | (0.576) | (0.942) R
285 | 259 | 345 | 351 333 | 299 | 354 | 242 | 351 | 243 000 |HB<A
X5 15.763 —F=E=C-1
0.775) | (0.795) | (0.677) | (0.753) | (0.644) | (0.603) | (0.769) | (0.539) | (0.651) | (1.008) |
—H<C<E
] 323 | 290 | 329 | 330 | 308 | 301 | 369 | 247 | 340 | 219 | | .00 JF ACC
X . —F=A=C=
0.791) | (1.011) | (0.696) | (0.827) | (0.702) | (0.611) | (0.786) | (0.651) | (0.744) | (0.768) R
3.41 308 | 347 | 357 | 340 | 315 | 365 | 248 | 364 | 224 000 | TTHBS
X7 18.675 F<E=A=C
0.833) | (0.928) | (0.585) | (0.659) | (0.595) | (0.595) | (0.745) | (0.656) | (0.594) | (0.841) * | g
—H<C<F
) 353 | 364 | 326 | 363 | 368 | 342 | 351 | 255 | 355 | 218 | | .00 JG :1
X . =G=A=I=
(0.883) | (1.002) | (0.920) | (0.635) | (0.587) | (0.692) | (0.722) | (0.618) | (0.738) | (0.855) * | oon
J=H<B—C
. 368 | 317 | 330 | 349 | 356 | 350 | 371 | 230 | 364 | 213 | .00 | 77
X . —=D=F=E=
0.959) | (1.123) | (0.770) | (0.785) | (0.570) | (0.707) | (0.680) | (0.718) | (0.802) | (0840) I
J<H<F=D
8 | 40 . . . 61 . 2. 74| 1 .
o | 38 0 368 | 365 | 38 | 36 3.69 9 | 37 | e | 000 |
0.758) | (0.679) | (0.837) | (1.003) | (0.713) | (0.785) | (0.813) | (0.743) | (0.651) | (0.637) il I
=H<A<
332 | 344 | 339 | 357 | 346 | 375 | 363 | 266 | 360 | 217 000 |? c
X1 17.559 =B=E=D=
0.827) | (0.882) | (0.798) | (0.745) | (0.659) | (0.660) | (0.740) | (0.578) | (0.566) | (0.862) | cr
<H=F=
oo | 3120|347 | 330 | 337 | 339 | 207 | 332 | 244 | 345 190 | oo | 000 iCHGF DA
< , —G=D—
(0.857) | (0.992) | (0.800) | (0.758) | (0.656) | (0.726) | (0.688) | (0.701) | (0.636) | (0.695) Al A
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J=H<A=F
5| 3 3.39 347 348 333 314 | 340 | 239 336 | 210 | 000 | T T
X . =F=[=B=
(0.938) | (0.836) | (0.739) | (0.653) | (0.687) | (0.683) | (0.685) | (0.655) | (0.694) | (0.685) * | oo
J<H=C<F
u | 380 3.52 3.15 3.68 3.75 343 356 | 267 3.56 200 | o000 T T
< _ —B=G-I=
(0.790) | (0.870) | (0.755) | (0.825) | (0.592) | (0.550) | (0.652) | (0.628) | (0.621) | (0.802) i A
J=H<C<D
Preferen| 3.55 3.41 314 | 340 3.50 343 343 2.44 353 200 | o | 000 T T
ce | (0.995) | (0.956) | (0.803) | (0.646) | (0.687) | (0.748) | (0.729) | (0.640) | (0.595) | (0.776) | il

*: Mean is average of 1~5 scale, 1 is negative adjective, 5 is positive adjective

**: 5% of significance level at 2 tailed tests

A=Guanpyung stream Sitel,

B=Guanpyung stream Site3, C=Guanpyung stream Site4, D=Dongdal stream Site9, E=Youngchu stream

Site3, F=Gunnam stream Sitel, G=Gunnam stream Site7, H=Anchang stream Site3, I=Anchang stream Sitel1, J=Hwa stream Site5
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DAY (@369 BN ThE Aol ) T et TASHEETable 10, Fig. 4)
Table 10. Result of mean difference test
No. Group N Mean(sd)* t df sig.
<1 Good s'1te 177 3.59(.744) 6.441 171 000%*
Poor site 196 3.03(.923)
o Good site 177 3.52(.833) 6.046 371 000%*
Poor site 196 2.98(.879)
3 Good site 177 3.63(.811) 4616 171 000%*
Poor site 196 3.25(.777)
“ Good site 177 3.92(.780) 4743 371 000%*
Poor site 196 3.48(.983)
%5 Good site 177 3.16(.808) 2904 171 o
Poor site 196 2.97(.871)
X6 Good site 177 3.16(.816) 2209 371 o
Poor site 196 2.96(.899)
<7 Good site 177 3.39(.737) 4933 371 000%*
Poor site 196 3.03(.897)
X8 Good site 177 3.55(.814) 5704 371 000%*
Poor site 196 3.04(.912)
© Good site 177 3.44(.862) 4047 371 000**
Poor site 196 3.04(1.018)
Good site 177 3.79(.817)
x10 - 6.438 371 .000%*
Poor site 196 3.17(1.020)
<11 Good site 177 3.44(.777) 3993 371 007+
Poor site 196 3.15(.917)
Good site 177 3.33(.813)
x12 ; 5.691 371 .000%*
Poor site 196 2.82(.890)
<13 Good site 177 3.36(.771) 5774 371 000+
Poor site 196 2.87(.858)
Good site 177 3.58(.797)
x14 ; 6.150 371 .000%*
Poor site 196 3.04(.886)
Preference Good site 177 3.40(.820) 4579 371 000%*
Poor site 196 2.99(.905)

*: Mean is averageof 1~5 scale, 1 is negative adjective, 5 is positive adjective

**. 5% of significance level at 2 tailed tests

e
i
I
ﬁ

51X M 152 3% (2013) 311



A Comparative Study on the Preference and Visual Characteristics of Stream Landscape According to Hydromorpological Structures

Dark-Bright
UrbanPastoral
RoughsSoft
Cheerless-vital
Untidy-Peaceful
Artificial-Natural
Strange-Familiar
Deficient: Rich
Dirty-Clean

Disarray-Har monious
Ugly-Beautiful
Undtable-Stabile
Unexpecte d Expected
Unpreferance-Prafer ence

H Good Site

Poor Site

Fig. 4. Mean comparison between good site and
poor site
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