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In this study, water protection reservoir is selected as the target which is located at the estuary of Taehwa
river to analyze and examine the effects of hydraulic structure on river environment. This study examined the
water quality variation characteristics among many effects of hydraulic structure on river environment before and
after removal of the sediment protection reservoir when low flow is yielded. This study aims at the definition of
factors which cause the change of ecological environment of river due to the effects of the sediment protection
reservoir, and the proposal of the direction of environmental friendly river space development through the
comparison of stream variation conditions(depth, velocity, and etc) and riverbed variation characteristics with
ecological depth condition of Taehwa-river's channel for each representative species of fish and examination
those.

Firstly, from the examination result of water quality when low flow is yielded before and after removal of the
sediment protection reservoir for problems about water quality of river due to flow amount decrease in river, it
is found that DO decreases about 0.78~0.86ppm at the lower stream of Myeongchon-gyo, and BOD decreases
about 0.06~0.24ppm from right upper stream to the direction of estuary when the sediment protection reservoir
is removed. It is known from the above that there is some improvement of water quality from the lower stream
of Tachwa-gyo to the estuary in case of removal the sediment protection reservoir.

Nextly, it is thought that the effects on ecosystem due to water depth and draw down in channel is not
serious on the basis of the examination of water quality analysis result according to removal of sediment
protection reservoir and hydraulic depths for reservation of ecosystem, these are 10~40cm for breeding season,
10~50cm for fry period, and 10~100cm for adult period of the representative species of fish in Korea.
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Fig. 1. Schematic Diagram of Channel Reach and Representative Position.
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Table 1. Hydraulic Characteristics(According to Before and after Removal of the Sediment Protection Weir)
Before Removal After Removal
Reach D=a-Q" V=¢-Q°* | D=a-Q" V=a-Q*
a b a B8 a b a B
R-1 Goosu Gyo - Taekok Chun 03735 09672 | 0218 09830 | 03735 09672 0218 0.88%0
R-2 Taekok Chun - Mangseung Gyo 04024 009850 | 0.1192 0.4081 | 0.4024 0.9850| 0.1192 0.4061
R-3 Mangseung Gyo - Kooyoung Gyo 03932 09799 | 0.1749 09749 | 03932 09799 0.1748 09730
R-4 Kooyoung Gyo - Chukgwa Chun 0805 009214 | 0.0644 04469 | 0.8063 09212} 0.0643 0.4465
R-5 Chukgwa Chun - Samho Gyo 05617 09558 | 0.1839 02910 | 05583 009504| 0.1853 0.2909
R-6  Samho Gyo - Taehwa Gyo 06134 09958 | 0.0398 04899 | 06064 09969| 0.0399 04704
R-7 Taehwa Gyo - Tong Chun 07183 02999 | 0.0226 05409 | 0.7129 029917 00228 05417
R-8 Tong Chun - Myungchon Gyo 05200 02841 | 00235 05495 | 05209 02809 0.0226 0.5590
R-9 Myungchon Gyo - Sediment Protection Weir 04139 02842 1 00343 035165 | 04259 027461 0.0200 0.58%5
R-10  Sediment Protection Weir - Estuary 19485 0.1200 | 0.0016 08417 | 25813 0.0984| 0.0013 08599
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Fig. 2. Comparison of Water Quality Characteristics

According to Before and after Removal of the
Sediment Protection Weir.

Table 2. Comparison of the estimated model parameter and literature values for the water quality prediction

Para- Uni Literature Value Estimation Value by Reach
meters nits Lowest Criterion Highest Reach 1 Reach 2~4 Reach 5~7 Reach 8~10
ao - 100 316 1000 320 320 320 320
@, - 0.07 0.08 0.09 0.085 0.085 0.085 0,085
as - 0.0 0.015 0.02 0012 0.012 0.012 0012
as - 14 16 18 1.65 1.65 165 165
@4 - 1.6 1.95 2.3 1.60 1.60 1.60 1.60
as - 30 35 40 350 350 350 350
as - 1.0 1.07 1.14 1.10 1.10 110 1.10
o day’ 0.05 0.16 05 0.10 0.10 0.10 0.10
H max day™! 1.0 2.0 30 1.80 1.80 1.80 1.80
F - 0.0 05 10 090 090 0.90 0.90
81 day” 0.1 0.316 1.0 0.32 0.32 0.32 0.32
B2 day™ 0.2 0632 20 2.00 2.00 200 2.00
B3 day 0.02 0.089 04 0.02 0.02 0.02 0.02
84 day™ 0.01 0.084 0.7 0.07 0.07 0.07 0.07
61 m/day 0.15 0.52 1.83 0.80 0.80 0.80 0.80
o2 mg/m'/day 0.0004 0.026 1.7 0.01 0.01 0.01 0.01
63 mg/m’/day 0.0004 0.027 18 0.05 0.05 0.05 0.05
o4 day’! 0.001 0.01 0.1 0.01 0.01 0.01 0.01
os day™! 0.001 0.01 0.1 0.05 0.05 0.05 0.05
K; day ! 0.02 0.261 3.40 0.083 0.080 0.060 0.070
K, day™ 0.0 50.0 100.0 0.853 1.157 0917 0.350
Ks day’! -0.36 0.0 0.36 -0.080 -0.020 -0.310 -0.203
K, ng-O/m’-dav| 007 0.7 70 1.307 1.283 1.413 3.007
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Table 3. Comparison of Water Quality Characteristics
According to Before and after Removal of the

Sediment Protection Weir

. Before After Removal
Rich |Elemete] Removal Remarks
NO.} NO. | po BOD| DO BOD
(mg/1) (mg/1)|(mg/D) (mg/)
1 763 224 | 763 224 | Goosu Gyo
2 764 224 | 764 224
3 764 224 | 764 224
4 764 223 | 164 223
5 765 223 1 165 223
6 765 223 | 765 223
7 766 223 | 766 223
1 8 766 223 | 166 223
9 766 223 {766 223
10 767 222\ 1671 222
11 767 222 | 1671 222
12 768 222 | 768 222
13 768 222 | 768 222
14 768 222 { 768 222
15 768 225 | 7168 225
16 741 429 | 741 429 | Taekok
17 738 428 | 738 428 |Chun
5 18 736 428 | 736 428
19 734 4271 | 134 427
20 732 426 | 732 426
21 730 425 | 730 425
22 730 425 | 730 425 | Mangseung
23 730 425 | 730 425 |Gyo
24 730 425 | 730 425
3 25 730 425 | 730 425
26 731 425 | 731 425
27 731 424 | 731 424
2 731 424 | 731 424
29 731 423 | 731 423
30 731 3% | 731 395 | Kooyoung
g | 3 |7 347z 34 Gyo
32 724 301 | 724 300
33 724 265 | 724 265
5 34 792 304 | 792 304 | Chukgwa
35 791 270 | 791 270 |Chun
36 79 270 | 790 270 | Samho Gyo
37 7871 269 | 187 269
6 38 78 269 1 78 269
39 783 270 | 7183 270
40 777 28 1 176 28
41 692 59 | 691 5%
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4 | 690 596 | 690 595 | Tachwa
43 | 689 59 | 683 594 |Gyo

4 | 68 594 | 68 593
7 4 | 687 593 | 687 592
46 | 687 592 | 68 591
47 | 68 591 | 686 590
48 | 68 591 | 68 58
43 | 684 593 | 684 591
8 0 | 68 849 | 68 847 | Tong Chun

51 | 68 848 | 688 846
9 | 52 | 691 847|689 84 éﬁy““gd’m
yo

44 | 687 838 | Sediment
740 839 | 660 828 |Prote, Weir
01 55 |73 83|65 818

et
=
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Table 4. Hydraulic and Water Quality Characteristics for Reservation of Ecosystem

Fidh Water Depth(cm) Velocity(cm/sec) Water Quality(ppm)
1shes Spawning Fingerling Adult fish | Spawning Fingerling Adult fish DO BOD

Zacco temminckii 5~30 10~20 20~50 5~10 20~30 30~80 5+ 25~5
Zacco platypus 10~20 10~30 20~50 10~20 10~20 30~60 3+ 25~5
Squalidus gracilis majimae 10~30 10~30 20~50 10~20 20~30 30~50 3+ 25~5
Pungtungia herzi 10~30 10~30 20~50 10~20 20~30 30~50 3+ 25~5
Pseudogobio esocinus 10~30 10~30 20~50 5~10 10~20 30~50 3+ 25~5
Carassius auratus 10~30 10~20 30~50 5~10 10~20 20~30 2+ 5~10
Aphyocypris chinensis 10~20 10~30 20~50 5~20 10~15 20~30 2+ 5~10
Chaenogobius annularis 10~30 10~20 20~50 5~10 10~20 20~30 2+ 5~10
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Table 5. Hydraulic Characteristics According to Before & After Removal of the
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Sediment Protection Weir

Water Depth(m) Velocity(m/s)
Low flow Criteria Low flow Criteria
Reach
Before After Spg W Flr}ger- Adult Before After SD?W_ quger Afhﬂt
ning ling fish ning -ling fish
Goosu Gyo - Taekok Chun 0.31~3.74 031~3.74 0.35~1.78 035~1.78
Taekok Chun - Mangseung Gyo |0.26~5.14 0.26~5.14 0.06~157 0.06~157
Mangseung Gyo - Kooyoung Gyo [0.37~394 0.37~394 0.19~177 0.19~1.77
Kooyoung Gyo - Chukgwa Chun [043~7.03 0.43~7.03 0.02~154 002~1.54
Chukgwa Chun - Samho Gyo 0.36~388 0.36~383( 005~ 0.10~ 020~ |010~241 0.10~241 005~ 010~ 020~
Samho Gyo - Taechwa Gyo 083~527 089~527( 030 030 030 007~036 007~03 020 030 080
Taehwa Gyon - Tong Chu 1.09~4.03 1.08~4.02 0.09~0.24 0.09~0.24
Tong Chun - Myungchon Gyo 117~162 116~161 0.17~025 0.17~0.26
Myungchon Gyo - S.P.Weir 0.73~251 1.13~250 0.10~0.77 0.10~0.17
S.P.Weir - Estuary 1.25~5.00 2.80~5.00 0.03~0.07 0.03~0.04

Table 6. Environmental Characteristics According to Before & After Removal of the Sediment Protection Weir

Criteria of Water Quality(ppm) Water Quality(ppm)
Reach BOD DO
BOD bo Before After Before After
Goosu Gyo - Taekok Chun 222~225 222~225 | 763~768 763~768
Taekok Chun - Mangseung Gyo 425~429  425~429 | 730~741 730~741
Mangseung Gyo - Kooyoung Gyo 423~425 423~425 | 730~731 730~731
Kooyoung Gyo - Chukgwa Chun 265~395  265~395 | 724~731 724~731
Chukgwa Chun - Samho Gyo 25~5 or 95 270~304 270~304 | 791~792 791~792
Samho Gyo - Taehwa Gyo 5~10 269~596  269~59% | 692~790 691~7.90
Taehwa Gyo - Tong Chun 591~596 590~5% | 684~690 6.84~690
Tong Chun - Myungchon Gyo 8.48~849 846~847 | 688 6.88
Myungchon Gyo -~ S.P.Weir 847 8.4 691 6.89
S.P.Weir - Estuary 822~844 798~838 | 702~765 6.16~687

316



A

sl duoizd A
A, Pane) dge
8§ 998 FH8a

8~0.86ppmA = Yol
WTH shpbeko 2
RAoZ HAEHJ o4
A$ Bgn 3F

shuel o )

NuE A
el e o

& Jith

stRee =9 Atz 13 A
E AAZ % FAPAdAss}
FEFA F vt dixo
Ocm Zoi7] 10~50cm 2 Ao
Jz2 @ AL a2

2 #9471 gl

2>

#3%d

1) Brown, L.C, and T.O. Bamwell, 1987, The
Enhanced Stream Water Quality Models
QUALZE and QUALZE-UNCAS : Documen-
tation and User Manual, EPA/600/3-87/007,
Environmental Research Laboratory, Office of
Research and Development, U.S. Environmental
Protection Agency, Athens, Georgia.

2) BAR gE Wl EIERBEERE, 1991, 1992,
KRB Bﬁ?‘éfﬂ

3 ATF=E, $EA, SHFARFE ZALHY
ﬁm”‘ﬂﬁﬂthiﬁ?ﬁm)®&2%%¢ﬂ
4 FA%

4y AFE, o], TUE, $EA, 199, 31 EA
f2 ARPE A D 4F L AR,
ghat 219183, 29(4), 161-176.

5) ATrE, AAv, o4, &AM, 19%, /A
F% 2A%de AL 2 A8 0L A48 2 3
&, 42488 4], 29(5), 185-202.

6) MEd, 1995, Ao THE&A 9 o dRsae
A, 1719 B EFYRIA, FEU Adred
T2,

7) A7, olAA, 1993, FATE 018 QUALZE
2y weAs 24, dREZH =27,
13(4), 163-176.

8) wh il o5 or&4l, 1998, F+AAEE 9T

Gl B A7) :

317

)‘7\1 tﬂ ;(HEH__}- “_EE;_/\

=AY FAGE AR #F ks
&3], 20(2), 287-304.

9) o|¥E, A, v, 1997, WALEI}L €37}

a7, o

]

o #ABF U= GPgl B 2AATN
A, EAFYA.
10) o]5=4l, ol¥E ol 017“"3 1997, =37}

BAZAL H BAg AT, EAFFA.

ol s, &, 1999, EHsh} wHAbw
AA A - Fo Yty 4F PE AFRIA,
o) AF2HF), TG A],

Karr, J.R., and 1]. Schlosser, 1977, Impact of

Near Stream Vegetation and Stream Morpho—

logy on Water Qyality and Stream Biota,

U.S. EPA, Ecological Research Series, EPA-

600/ 3-77-097.

13) Swales, S., and K. O’Hara, 1980, Instream
Habitat Improvement Devices and Their Use
in Freshwater Fisheries Management, Jr. of
Environmental Management.

14) Lowrance, R., R. Leonard and J. Sheridan,

1985, Managing Riparian Ecosystems to Control

Nonpoint Pollution, Jr. of Soil and Water

Conserv., 40, 87-92.

Gardiner, J. L. ed, 1991, River Projects and

Conservation A Manual for Holistic

Appraisal, New York, John Wiley.

EHAETT, KEERE, hREIS, 1993, H#)I4:RE

IRETTE QUE/ERRE M TE, dit KBRS,

714, 1986, 37 %iﬁﬂmﬂr RElA Wk &

2o gro], #3F¢MNE STV ARk

g 3], 49-57.

H7)4, 199, B E AT oF HHH +

Zo B 2AL A=AV EE+Y

?JR’S, 1991, %7 st Aol g 87
Qle] W) K98l R], 24, 231-238.

&%‘——c, A, 1994, HEA] FRHEHY =2
847 FFYESHE 01-? I} FAY AF

27 AARTATH(D), =558EA, 27, 177-188.
7Y, 199, =Astde AHA A4, A==
783 A, 22(4).
aEsl 283 1996, A9d A s
gt 7%, G428 2], 29(2), 21-26.
s, WAdE, 1999, =AIEH 9 *EEM 7h ek
Wetel wE AT, ZAddiga AdredTA
=573, 6, 557-569.

24) &7 % 1987, '87 AAREHA A=xZEA A T

11

12)

15)

16)

17)

18)

19

~

20)

21)

22)

23)



