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ABSTRACT

In this study, WUA (Weighted Usable Area) was calculated to determine ecological flow at the confluence of Nakdong River and
Gumho River by using River2D. To calibrate River2D, simulation results of River2D were compared with calibrated HEC-RAS
simulation results and the optimum parameters were determined. After parameter calibration, WUA of Zacco platypus and Zacco
temmincki which are dominant species in Nakdong River was calculated with changing upstream flowrate. From the result, WUA is
changed according to flowrate and growth stage. In the flowrate-WUA/A graph, ecological flow can be determined as 33.3 m’/s ~
39.96 m’/sin Nakdong River and 3.6 m’/s ~4.32 m*/s in Gumho River. After dredging for Four major rivers restoration project, WUA
of Zacco platypus and Zacco temmincki were calculated by using the ecological flow. The results show that WUA after dredging are
decreased when compared with undredged condition. WUA of Common carp is 2 ~ 3 times bigger than WUA of Zacco platypus and
Zacco temmincki at the dredged condition in Nakdong River.
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Fig. 1. Status of the Nakdong River and Geumho River confluence
(Ref.: NAVER satellite map)
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Table 2. Comparison results of measured water level and HEC-RAS
simulation results

Elevation (El. m)

Gauging station Measured water | HEC-RAS simulation | Error
level 4 (EL. m) results / (EL. m) (m)
Waegwan 17.58 17.69 0.11
Seongju 14.72 14.77 0.05
Hwawon 10.06 10.02 0.04

] 2AF)o= 0.3 ~ 0.55 m/se] §-40] 71 AEsith 1en

24.0

205

17.0

Fig. 2. Bed elevation of the Nakdong River and Geumho River
confluence

Table 1. Flow regime and water elevation of the Nakdong and
Geumho Rivers (Ministry of land, transport and mari-
time affairs, 2010)

Seongju Seongseo Hwawon
Flow regime | gauging station | gauging station | gauging station
O (m’fs) O (m’fs) h (EL m)
Drought flow 333 3.60 9.31
Low flow 53.61 11.33 10.57
Median flow 92.38 15.59 10.89
High flow 145.45 26.27 11.11

ol BN, MER], 2AY, d2] F 959 oft FES
o] T glrk geA] Ytk Sung 5(2005)2 200315-E] 20041
7] 9, 913, AwAl 5 ede] ARl Fo AHolgs
ZAJAL o5 & Ehel ZAYE dRolT o stk
Fep) ot ZAYUE AR &3t el A2skn ZAYzE
glghn)dl] Hj&] 2 cm 7} T 2 ojF o 2 2AIEUTE WUAS)
ARl ARgERE Flgfrle} ZAYe] AAA A3 A9 Sung
5(2005)2] SI7ANE o] &3t Agof7] FlEple] MArks
AH2=2 0.25 ~0.55 m/s, A= 0.30 ~0.55 myso|th Taja
1.2 m oJafe] FAellx] Aa7kssin] Aol7] wjghu]e] A2
Pask HF $418 0.25~0.55 m, A= 0.3 ~0.55 me)
o] Attt AU A, A4 o] Flzp)el fAksk
Aoirlell= 035 ~ 0.7 m/se] G504 7 A2 IS Ho)
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Fig. 3. Comparison results of HEC-RAS and River2D simulation results with changing parameters
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Fig. 4. Simulation results of velocity and water depth in drought

flow before dredging
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(a) Adult stage (WUA = 63,643 m?)
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(b) Spawning stage (WUA = 44,529 m’)

Fig. 5. WUA calculation results of Zacco platypus in drought flow
before dredging

63,643 m*(AAAZ tb] 3.12%) 2] wjg)st A2 7Fss
WAL 44,529 m (AAHZF H] 2.18%)o|t) Ho] AT} 2HE]
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(b) Spawning stage (WUA = 44,293 m?)

Fig. 6. WUA calculation results of Zacco temmincki in drought
flow before dredging
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o] Hhgke] AerRc v B Jepton, Ykl fako)
333 m'k, B57e] §30] 360 m's Q1 e WUA/A2] Fuzke)
ERtow 1 gk 0.03128 AXktk Atebr) wjgh)e] 7390
L Uzl G 40.0 m's, BB o] 432 m'/sY
o] WUA/A<] FHdigke] 0.02260. 2 LERth ZAYE gk
o} Zo] Aoj7]e] WUA/A7L U] A veRger Aojrlol= v
Z7¥e] 430 366 ms, Bde] £30] 396 msY W WUA/A
2] Fuligke] 0.02460 = ALHTE T=]a1 AR ZAY] FHu)
WUA/AE 57 430) 40.0 m'/s, S22 f30] 432 m'/sY
o 0.0225=2 Atsich

Table 3 1)zo] AoE 3t otk FE571o] wet
F sgude rle Fest 27U JETMeEE e o
A STk} oA 2ashe 232 HojE) dea
e E2 Ho) WUA/A7}F Uehhs fgo] Wstslr] wjizo)
7 AR U2 e ARE Fart glok wepr Adojr]
dejn|e] GRS FE 333 m's, B0 3.60 mYs
o7 Aol GG 400 ms, BTG 432 mso R
A7 5 ok 2Elal ZAY] ek Aol7e] gl

Fig. 7. WUA of Zacco platypus and Zacco temmincki with flowrate e 306 m3/s, TS 396 mS/S'gi ARPRE e
change before dredging 53 40.0 m3/s, FEGY 432 m'so2 AR S gk
Table 3. WUA calculation results of Zacco platypus and Zacco temmincki before dredging
Fish Nakdong3 River Geumho}River WUA (m?) WUA/A
O (m’/s) 0 (m’/s) Adult Spawning Adult Spawning
27.25 2.95 62,959 42,505 0.0309 0.0211
29.97 3.24 63,072 43,486 0.0310 0.0214
33.30 3.60 63,643 44,529 0.0312 0.0218
Zacco 36.63 3.96 64,151 46,088 0.0312 0.0224
Platypus 39.96 432 64,258 46,656 0.0311 0.0226
47.95 5.18 63,729 46,902 0.0307 0.0226
57.54 6.22 61,312 45,454 0.0290 0.0215
74.93 8.10 55,830 42,144 0.0258 0.0195
27.25 2.95 49,041 42,448 0.0241 0.0210
29.97 3.24 49,339 43,153 0.0242 0.0212
33.30 3.60 49,728 44,293 0.0244 0.0217
7acco 36.63 3.96 50,516 45,618 0.0246 0.0222
temmincki 39.96 432 50,670 46,421 0.0245 0.0225
47.95 5.18 50,488 44,091 0.0243 0.0212
57.54 6.22 49,045 40,631 0.0232 0.0192
74.93 8.10 45,186 35,606 0.0209 0.0165
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Table 4. WUA calculation results of adult stage fish in Nakdong
River after dredging

7.00
. 6.30
5.60
4.90
4.20
350
280
210
1.40

. 070
0.00

(b) Contour of water depth

Fig. 8. Simulation results of velocity and water depth after
dredging
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. Nakdong River | Geumho River| WUA

Fish 4

s o’ | omr | @y | VN

33.30 3.60 9,968 | 0.00357

Zaceo 36.63 3.96 10,029 | 0.00359
platypus

39.96 432 10,095 | 0.00361

33.30 3.60 7671 | 0.00275

Zacco 36.63 3.96 7682 | 0.00275
temmincki

39.96 432 7,694 | 0.00275

' 33.30 3.60 5774 | 0.00207

Pseudogobio [ 7 3 3.96 6299 | 0.00225
€socinus

39.96 432 6877 | 0.00246

. 33.30 3.60 2,734 | 0.00098

Pungtungia 36.63 3.96 2986 | 0.00107

herzi

39.96 432 3264 | 0.00117

33.30 3.60 22263 | 0.00797

C‘gg"n 36.63 3.96 22307 | 0.00798

39.96 432 22372 | 0.00801
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Fig. 9. Comparison of WUA/Abeforedredgingandafterdredging
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