=874 1818 2] A 14A(A8F), 739~748, 2005
Journal of the Environmental Sciences

EAMSHY StEF =S} ZEe| AW
-EHA ZXYHE FH22 -
=gt g
Zelistm MEAY xR - Z80dn A=y
(2005\3 53 31 M%; 2005 8H 14Y FE)

Seasonal Changes in Structure and Landscape of

Urban Stream Corridor
-In the Case of Gongji Stream in Chuncheon -

Hyun-Kil Jo and Gab-Soo Han’
Division of Forest Management and Landscape Architecture, Kangwon National University, Chuncheon 200-701, Korea
‘Department of Landscape Architecture, Kangnung National University, Gangneung 210-702. Korea
(Manuscript received 31 May, 2005 accepted 14 August, 2005)

The purpose of this study is to analyze seasonal changes in structure and landscape of Gongji stream corridor
in Chuncheon, and to suggest some guidelines to contribute to creating a desirable close-to- nature stream. The
study seasonally surveyed floodplain and revetment conditions, channe! micro-topography, streamflow level and
velocity, and vegetational cover. Flooding, water level, and vegetation were major factors of affecting seasonal
changes in streambed structure and stream landscape. Small sand bars and islands were considerably disturbed
by flooding and water level change. However, large islands and sand bars in the upper and middle section of
the study stream remained or reappeared even after flooding. Flooding also tended to repeat channel
sedimentation at the same spot. Controlling water volume of the Euiam Lake, which is adjacent to the study
stream, caused higher water level downstream in the dry seasons. The majority of vegetation in sand bars and
islands was washed away by the floods. Vehicle passing, crop cultivation, and ball game were other elements
which disturbed vegetation in the floodplain. Creating a close-to-nature stream should reflect micro-topographical
changes of channel by flooding, prevent improper vehicle entry and human use, and remove concrete material in

the revetment and floodplain.
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Legend: ® Measurement point of water level and velocity Survey belt of vegetation ,

Fig. 2. Survey points and bridge location in study section.
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Table 1. Structural characteristics of stream corridor by subsection between bridges

“{ﬁgh Streambed slope
Subsection Levee Floodplain Baseflow channel
Length {Flood-|Baseflow
(m) | plain | channel
“ o - Width 7~12m
Geodu - Concrete vertical - Width: Iglorgll ig~%(7)m > Revetment: Riprap, height 09~2.5m
~ 1/140{ 1/118 | retaining wall - Eroded by foad 2t bot ~ Sand bar, island, riffle, and pool formed
Seoksa 671 - Height 32~56m T Y at both naturally
sides of drop-structure . .
- Drop-structure and weir built
4511 - Width 14~39m
- Concrete vertical A N * Revetment: Riprap, height 1.0~2.5m
retaining wall Width: g]mtg H~%’?$ - Revetment scoured by flood on outside
Seoksa - Height 3.4~54m . Eroded bouﬂ ood on outside of stream bends
~ 1/284| 1/315 |- Partial rubblework+ ¢ s ybe ¥ n - A large sand bar formed at wide channel
Namchuncheon| 1,135 natural vegetation _2 S ma]ea]m n Z formed (1/3~1/2 of channel width)
(slope 1:2) small wetland form - Meander, sand bar, island, riffle, and pool
turally ! ’ ’ ’
na formed naturally
- Weir and stepping stones present
6~78 - Width 30~35m
- Revetment: Partial riprap and concrete
- North: Rubblework block, height 1.7~2.1m
Namchuncheon (mortar, slope 80°) |- Width: North 17~24m + Channel straightened
~ 1/335| 1/348 |- South: rubblework+ South 13~17m » Sedimentation+natural vegetation in 1/4
Hyoja 452 natural vegetation |- Partial parking on bared soily of channel width
(slope 1:2) + Sand bar in 1/3 of channel width
- Meander, sand bar, riffle, and pool
formed naturally
82~84 - Width 26~33m
- Revetment: Straightened with concrete
Hyoja - Width: North 18~24m bloqk, height 16~2.1m o
; vasl s | Rubblework tnatural ~ South 19~22m |- Sedimentation*natural vegetation in 1/4
Gongii 01 vegetation (slope 1:2)] * Partial parking on bared soil§ of channel width
ne) - Sand bar in 1/4 of channel width
- Meander, sand bar, island, riffle, and
pool formed naturally
8~ - Width 31~36m
- Revetment: Concrete retaining wall and
Gongji - Rubblework+natural | Width: North 11~16m yertical rubblework in part
~ 1/306| 1/339 | vegetation (slope 1:2) South 24~34m Vabiole crossine bridge of concrete
Oneu 332 - Concrete parking lot present present g g
+ Meander, sand bar, and island formed
naturally
120 - Width 50~100m
- Revetment: Concrete retaining wall,
Oneul - Rubblework/concrete height 1.5~2.2m
~ - 1/839 | block+natural - Water surface/natural wetland |- Natural wetland by sedimentation in
Hoban 503 vegetation (slope 1:2) 1/3~1/2 of channel width
- Sand bar and island formed naturally
- Weir built

shedl 7o B

Ty, FAAAA
Zrolu} a5 o~
BEY 2 FAG L5 B
2 4944 43L A

=
L

stk 457 9% 70

= =]
T2, A A ARSE 959 247 £9, 4F F
A Al 98 BEA 2 R42d 490 B2 SAEY
o £ BIANE FIIE E gE 2094 3%
A SAuelAY AR AnHow sAAB 24

742



Subsection

Seoksa

Namchuncheon

Namchuncheon

Hyoja

Hyoja

Gongjt

Gongji

Oneut

o}

oz 4

A, A AE
A7)} =)

ul
=

%A

743




stere] Azt HE, £
F2 pINA HHABLE A

datih ole T4 L A wesA 2
st BeLE feolu, 172
1} =

BlOE

1 |m
9_1‘
o

2k ye dde
, g }
FmAHo]
o FEWAL 549
of Z+
2=
430m’el
& Z7)s
AP EA FEW

Ve P A
PN
T

2 447

adtrizt 247190 12€0 EW 1.99¢1
Zbetet dE&Eda~axa ke A

A 7~129 ZAIZE E9E 1545m™ A A
v A%g Vel agla 2w ~3Fuk
o] A A}

wz

5,943m°
35 54

F3eka o,
= g 790 2681m’E A
e A3 TRFHA gt} o

Table 2. Seasonal changes in island distribution by sub-

=848

section
} Area(m®)/no. of spot

Subsection
May July  |October|December
Geodu~Seoksa 00/ 1 334/3 550/2 30/1
Seoksa~Namchuncheonj 3,062/ 9/1,715/ 5]1,608/ 4| 5943/ 5
Namchuncheon~Hyoja| 430/ 3| 590/ 6|1,386/ 7| 1545/ 5
Hyoja~Gongji 1,739/ 1 137/ 41,131/ 4] 250/ 2
Gongji~Oneui 698/ 3| 150/ 1) 985/ 5| 520/15
Oneui~Hoban 600/ 5(2681/ 9| 446/ 4 0/ 0
Total 6,929/32 |5,607/286,076/26| 8,288/28
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Fig. 4. Seasonal micro-topographical changes of streambed by subsection.
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Table 3. Seasonal changes in sand bar distribution by
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Table 4. Seasonal changes in areal distribution (m® of
revetment scour and floodplain erosion by

subsection subsection
Subsecti Area(m’)/tength(m) Subsection May | Juy | October | December
upnsection
May July | October |December Geodu~Secksa 372 | 438 | 51% 5,186
Geodu~Seoksa 4/ 20| 210/ 60| 665 142| &4/130 Seoksa~Nemchuncheon | 2420 | 258 | 2960 2980
Seoksa~Namchuncheon | 6311/ 717 | 2,3%0/320| 167/ 115| 3885/4% Namchuncheon—Hyoja 0 0 0 0
Namchuncheon~Hyoja | 3354/ 404 | 74/ 43| 741/ 28| 600/129 ) .
— Hyoja~Gongji 0 0 0 0
Hyoja~Gongji 435 141 | 3120| 68/ 10| 625/ 0 Cormi—Oren
Gongji~Onedi | 1500/ 250 | 1725/280| 1420/ 145| 453/100 neyt~Onew o) 0 0 0
Onexi~Hoban B 18| 18 %461/ 2| o 0 Oneui ~Hoben 14 0 0 0
Total 12,301/1,655 | 4,911/018 |9,767/1,147| 6,408/854 Total 61% | 6918 | 8146 8146
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Table 5. Seasonal changes in areal distribution (m®) of
revetment sedimentation by subsection

Subsection May July | October | December

Geodu~Seoksa 428 200 254 254
Seoksa~Namchuncheon | 2,125 | 2,000 | 2,000 2,000
Namchuncheon~Hyoja 1080 | 1,080 555 555
Hyoja~Gongji 1375 | 13715 1375 1333
Gongji~Oneui 0 0 0 0
Oneui~Hoban 18354 | 18330 | 18,330 9450
Total 23361 | 22985 | 22514 | 13592

Table 6. Particle size composition of streambed material
by subsection

Particle size (%)

Subsection 2mmor | 2~ | 08~ | 043mm
more | 0.8mm | 043mm | or less
Geodu ~Seoksa 473 265 217 46
Seoksa~Namchuncheon|  64.1 155 150 55
Namchuncheon~Hyoja| 336 244 369 51
Hyoja~Gongji 466 330 178 27
Gongji ~Oneui 248 26.2 376 114
Mean 433 251 2538 59
35 74 2 7 ¥
ol&s FAdste FHdA AdE F4 2§45
& £4% A3 (Table 7), 529 4L FAHAHA

SR
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F&o) A ve 29u~Fvtw 7S Aot
0.23~087m/sol otk 789 AHS$ F#42 12~43cm,
FEL 4~60mEA HFEE M)A 7€ F4]0]
549 vd ZA vgwd 7€ 42 011~1.18
m/s8 #H9E Ve 1089 48 5~50cm,
FEL 3~42me| L, F£2 015~0.84m/s9 H¥
E H4rh 1299 F$ 4L 7~8em, FEL
~Hmol AL, F&£& 0~0.77Tm/s9) W E Vebi
AR AFE~d —’E?ﬂﬂ T3 Ho AL 5
%J 18cmdl Al 102 3lcm= HAA Zojz o 12499
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T FARHA JEd 5EdlA 1087HR] Temol A
19cm®z HA doj@ou 12490 = 16cm= 9kt &
oAt &, 594 F4lo] 1 &om 109 7o
Ap7b 12490 YAl Eotxle AFdS R 29
U 3RRE Fhd e gdkd wslE Yehigdoh
Z 593} 1299 8lcml 7}% AL FHE HYo
Uﬂ T8 A 1042 7& FE Ax FolAh ol 9
B39 HhFo] 1A% FYAste] o AF E 7t

23 F4ol »;o}zaﬂ o] ek,

36. A7 H4TE wa
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Table 7. Streamflow depth, width, and velocity at riffles by subsection

Subsection Point’ Depth (cm) Width (m) Velocity (m/s)
May | Jul. | Oct. | Dec. | May | Jul. | Oct. | Dec. | May | Jul. | Oct. | Dec.
1 | 345| 200] 410] 28] 115] 106] 79| 64| 025] 029 049 034
Geodu~Seoksa o | 80| 58] 205] 288] 15| 63| 42| 36| 047| 047| 075| 037
3 | 315] 45| 0| 285 70| 71| 73] 83| 039] 073| 08] 037
4 | 85| 288| 259 260/ 133] 138 115] 105| 041] 047 | 031] 0.8
5 | 210 144 50| 195] 68] 199 188] 75| 066] 056, 0.70| 056
SeokeaNamehunchoon || 10| 298] 2701 170] 108] 1321 109 101[ 024] 088] 052[ 038
7 1 130] 230| 275| 185| 138 132 198 150| 055| 055 | 048] 0.35
8 | 170] 293| 375] 15| 103] 82| 85| 80| 052| 1.19] 050| 0.63
9 | 75| 55| 375 95| 85| 109] 63| 88| 059] 079| 070 0.70
| 10 | 8ol 216! 215] 100] 33] 183] 185] 60 069] 066 049| 052
Namchuncheon~Hyola | === (1 o0 e T 135 | 00| 105| 147| 118| 75| 056] 077| 055 | 05
. . 12 | 50| 209] 200! 130] 65| 217] 114 106] 045] 073] 069 056
Hyoja~Gongit 18 | 70| 213] 215| 210] 100] 200| 98| 62| 020] 065] 082 068
Gongji~Oneui 14 | 810 325 130 815 520 60.0] 408] 5001 003] 000] 028] 0.00

"Measurement points indicated in Fig. 2.
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Table 8. Seasonal changes in vegetational cover (%) along environmental gradients by subsection

Subsection Month Levee Floodplain Revetment Sand bar Island

Geodu June - 103.1 85.8 - 61.7

~ September - 81.0 336 - -
Seoksa October - 478 122 - -
Seoksa June 30.7 65.2 80.4 17.0 8.7
~ September 29.0 25 309 - -
Namchuncheon October 47 486 285 - -
Namchuncheon June 338 364 78 62.8 -
~ September 103.7 425 7.3 53 -

Gongji October 59.0 307 53.1 42 -

Gongi June 9.3 529 - 750 80.7

~ September 52.8 62.5 - 337 -

Oneui October 98 188 - 110.3 -

Oneui June 759 80 1132 1510 163

~ September 75.3 172 42.3 - -

Hoban October 316 97 280 - -
HAEE 4 A 68 ual 9, 10892 el wel ¥ & Agolm, 1 WatE 53] skt d@AEA
oldrh AF 8FZ FE AAIEE 69d  uEsoh
61.7%019 o1k, 99 2 10¥dlE Ao BF T4 NE QR e HAE 2irE F4 AFE
2 fAFe] YAl Ae %2 vx 23 3 Asqul, 7% Soluu Avig nig zol,
B E F3eHoz Ao 9o Ao fd A 6% BEH AT 2 FE AL gRE 77
A8 £ g Fholdth AAtu~dEHAn 7 oM FFo g fAE] 9 1089 A AR
U A skerel AAEE 9A 69 wlE 9, 10 Fuk EERHA~FARL P EAE A F3 ¢
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ol A FAZ A3 AFA w3 WEoldt A AMWsE gopsigoed vy 2 AES
ARHoR 9¥e ATyt AesteE 298 AW AL £ gy
Z(Humulus scandens)olvt ZAVE (Vicia amoena) 1) sHATZ 2 AT 488 nAE F 24+ 3
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ol T4 Folx o] Ho] FAHA F& &9 2 ARFel A FzEe HA wgtiEe $4 39
T A B3 @iy Eo] 10€ $AAY] g7 E Az FAEAY AEH A
ol Aoz BAMHAT £x9 68 JAAEE 807% 2 AFEY Afu~FEIHD FAE i
of galgdoy 9 1080 e S92 25 FAHY FHE FHFY GEHIU~-FTXL 7L AT
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